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Notes:
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System BIOS Usage

The basic input/output system (BIOS) resides in ROM on the
system board and provides low level control for the major I/O
devices in the system and provides system services, such as
time-of-day and memory size determination. Additional ROM
modules may be placed on option adapters to provide device-level
control for that option adapter. BIOS routines enable the
assembly language programmer to perform block (disk or
diskette) or character-level I/O operations without concern for
device address and characteristics.

During POST, a test is made for valid code starting at address hex
E0000 and ending at hex EFFFF.

The goal of the BIOS is to provide an operational interface to the
system and relieve the programmer of concern about the
characteristics of hardware devices. The BIOS interface isolates
the user from the hardware, allowing new devices to be added to
the system, yet retaining the BIOS level interface to the device.

In this manner, hardware modifications and enhancements are not
apparent to user programs.

The IBM Personal Computer Macro Assembler manual and the
IBM Personal Computer Disk Operating System (DOS) manual
provide useful programming information related to this section.
A complete listing of the BIOS is given later in this section.

Access to the BIOS is through program interrupts of the
microprocessor in the real mode. Each BIOS entry point is
available through its own interrupt. For example, to determine
the amount of base RAM available in the system with the
microprocessor in the real mode, INT 12H invokes the BIOS
routine for determining the memory size and returns the value to
the caller.
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Parameter Passing

All parameters passed to and from the BIOS routines go through
the 80286 registers. The prolog of each BIOS function indicates
the registers used on the call and return. For the memory size
example, no parameters are passed. The memory size, in 1K
increments, is returned in the AX register.

If a BIOS function has several possible operations, the AH
register is used at input to indicate the desired operation. For
example, to set the time of day, the following code is required:

MOV  AH,1 3 function is to set time-of-day
MOV CX,HIGH_COUNT s establish the current time
MOV DX,LOW_COUNT

INT 1AH s set the time

To read the time of day:

MOV  AH,0 ; function is to read time-of-day
INT 1AH y read the timer

The BIOS routines save all registers except for AX and the flags.
Other registers are modified on return only if they are returning a
value to the caller. The exact register usage can be seen in the
prolog of each BIOS function.

5-4 System BIOS



The following figure shows the interrupts with their addresses and

functions.
Int Address Name B10S Entry
0 0-3 Divide by Zero D11
1 4-7 Single Step D11
2 8-B Non-maskable NMI INT
3 C-F Breakpoint D11
4 10-13 Overflow D11
5 14-17 Print Screen PRINT_SCREEN
6 18-1B Reserved D11
7 1C-1F Reserved D11
8 20-23 Time of Day TIMER INT
9 24-27 Keyboard KB_INT
A 28-28 Reserved D11
B 2C-2F Communications D11
c 30-33 Communications D11
D 34-37 Alternate Printer D11
E 38-3B Diskette DISK_INT
F 3C-3F Printer D11
10 40-43 Video VIDEO 10
11 L4-47 Equipment Check EQUIPMENT
12 48-4B Memory MEMORY SIZE_
DETERMINE
13 LC-4F Diskette/Disk DISKETTE_IO
14 50-53 Communications RS232 10
15 54-57 Cassette CASSETTE
10/System
Extensions
16 58-58 Keyboard KEYBOARD 10
17 5C-5F Printer PRINTER TO
18 60-63 Resident BASIC F600:0000
19 64-67 Bootstrap BOOTSTRAP
1A 68-68B Time of Day TIME _OF DAY
1B 6C-6F Keyboard Break DUMMY_RETURN
1C 70-73 Timer Tick DUMMY_RETURN
1D 74-77 Video Initialization VIDEO PARMS
1E 78-78 Diskette Parameters DISK_BASE
1F 7C-7F Video Graphics Chars | 0

80286-2 Program Interrupt Listing (Real Mode Only)

Note: For BIOS index, see the BIOS Quick Reference on page

5-14.
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The following figure shows hardware, BASIC, and DOS reserved
interrupts.

Interrupt | Address Function
20 80-83 DOS program terminate
21 84-87 DOS function call
22 88-88 DOS terminate address
23 8c-8F DOS Ctrl Break exit address
24 90-93 DOS fatal error vector
25 94-97 DOS absolute disk read
26 98-98 DOS absolute disk write
27 9C-9F DOS terminate, fix in storage
28-3F AO-FF Reserved for DOS
Lo-5F 100-17F | Reserved for BIOS
60-67 180-19F | Reserved for user program interrupts
68-6F 1A0-1BF Not used
70 1€0-1C3 | IRQ 8 Realtime clock INT (BI0S entry
RTC_INT)
VA 1C4-1C7 IRQ 9 TBIOS entry RE_DIRECT)
72 1C8-1CB | IRQ 10 (BIOS entry DT1)
73 1CC-1CF IRQ 11 (BIOS entry D11)
74 100-1D3 IRQ 12 (BIOS entry D11)
75 1D4-1D7 | IRQ 13 BIOS Redirect to NMI interrupt
(BI10S entry INT_287)
76 1D8-1DB IRQ 14 (BI10S entry D11)
77 1DC-1DF | IRQ 15 (BIOS entry D11)
78-7F 1EO0-1FF Not used

80-85 200-217 | Reserved for BASIC

86-F0 218-3C3 | Used by BASIC interpreter while
BASIC is running

F1-FF 3C4-3FF Not used

Hardware, Basic, and DOS Interrupts

Vectors with Special Meanings

Interrupt 15—Cassette I/O: This vector points to the
following functions:

+ Device open

o Device closed

o Program termination
« Event wait

o Joystick support

o System Request key pressed
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e«  Wait

e Move block

« Extended memory size determination
e Processor to protected mode

Additional information about these functions may be found in the
BIOS listing.

Interrupt 1B—Keyboard Break Address: This vector points to
the code that is executed when the Ctrl and Break keys are
pressed. The vector is invoked while responding to a keyboard
interrupt, and control should be returned through an IRET
instruction. The power-on routines initialize this vector to point
to an IRET instruction so that nothing will occur when the Ctrl
and Break keys are pressed unless the application program sets a
different value.

This routine may retain control with the following considerations:

« The Break may have occurred during interrupt processing, so
that one or more End of Interrupt commands must be sent to
the 8259 controller.

o AllI/0 devices should be reset in case an operation was
underway at the same time.

Interrupt 1C—Timer Tick: This vector points to the code that
will be executed at every system-clock tick. This vector is
invoked while responding to the timer interrupt, and control
should be returned through an IRET instruction. The power-on
routines initialize this vector to point to an IRET instruction, so
that nothing will occur unless the application modifies the pointer.
The application must save and restore all registers that will be
modified. When control is passed to an application with this
interrupt, all hardware interrupts from the 8259 interrupt
controller are disabled.
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Interrupt 1D—Video Parameters: This vector points to a data
region containing the parameters required for the initialization of
the 6845 on the video adapter. Notice that there are four
separate tables, and all four must be reproduced if all modes of
operation are to be supported. The power-on routines initialize
this vector to point to the parameters contained in the ROM video
routines.

Interrupt 1 E—Diskette Parameters: This vector points to a
data region containing the parameters required for the diskette
drive. The power-on routines initialize this vector to point to the
parameters contained in the ROM diskette routine. These default
parameters represent the specified values for any IBM drives
attached to the system. Changing this parameter block may be
necessary to reflect the specifications of other drives attached.

Interrupt 1F—Graphics Character Extensions: When
operating in graphics modes 320 x 200 or 640 x 200, the
read/write character interface will form a character from the
ASCII code point, using a set of dot patterns. ROM contains the
dot patterns for the first 128 code points. For access to the
second 128 code points, this vector must be established to point
at a table of up to 1K, where each code point is represented by 8
bytes of graphic information. At power-on time, this vector is
initialized to 000:0, and the user must change this vector if the
additional code points are required.

Interrupt 40—Reserved: When a Fixed Disk and Diskette
Drive Adapter is installed, the BIOS routines use interrupt 40 to
revector the diskette pointer.

Interrupt 41 and 46—Fixed Disk Parameters: These vectors
point to the parameters for the fixed disk drives, 41 for the first
drive and 46 for the second. The power-on routines initialize the
vectors to point to the appropriate parameters in the ROM disk
routine if CMOS is valid. The drive type codes in CMOS are
used to select which parameter set each vector is pointed to.
Changing this parameter hook may be necessary to reflect the
specifications of other fixed drives attached.
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Other Read/Write Memory Usage

The IBM BIOS routines use 256 bytes of memory from absolute
hex 400 to hex 4FF. Locations hex 400 to 407 contain the base
addresses of any RS-232C adapters installed in the system.
Locations hex 408 to 40F contain the base addresses of any
printer adapters.

Memory locations hex 300 to hex 3FF are used as a stack area
during the power-on initialization and bootstrap, when control is
passed to it from power-on. If the user desires the stack to be in a
different area, that area must be set by the application.

The following figure shows the reserved memory locations.

Address Mode Function
400-4A1 | ROM BIOS | See BIOS listing
LA2-4EF Reserved
LFO-4FF Reserved as intra-application
communication area for any application
500-5FF Reserved for DOS and BASIC
500 DOS Print screen status flag store

0=Print screen not active or successful
print screen operation

1=Print screen in progress

255=Error encountered during print
screen operation

504 DOS Single drive mode status byte
510-511 BASIC BASIC's segment address store
512-515 BASIC Clock interrupt vector segment:offset store
516-519 BASIC Break key interrupt vector segment:offset
store
51A-51D BASIC Disk error interrupt vector segment:offset
store

Reserved Memory Locations

System BIOS 5-9
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The following is the BASIC workspace for DEF SEG (default
workspace).

0ffset | Length

2E 2 Line number of current line being executed
347 2 Line number of last error

30 2 Offset into segment of start of program text
358 2 Offset into segment of start of variables

(end of program text 1-1)

6A 1 Keyboard buffer contents

0=No characters in buffer
1=Characters in buffer

4E 1 Character color in graphics mode*

*Set to 1, 2, or 3 to get text in colors 1-3.
Do not set to 0. The default is 3.

Basic Workspace Variables
Example

100 PRINT PEEK (&H2E) + 256 x PEEK (&H2F)

L H
Hex 64 Hex 00

The following is a BIOS memory map.

Starting Address
00000 BI10S interrupt vectors
001EO Available interrupt vectors
00400 BI0S data area
00500 User read/write memory
E0000 Read only memory
F0000 B10S program area

BIOS Memory Map

BIOS Programming Hints

The BIOS code is invoked through program interrupts. The
programmer should not "hard code' BIOS addresses into
applications. The internal workings and absolute addresses within
BIOS are subject to change without notice.

If an error is reported by the disk or diskette code, reset the drive
adapter and retry the operation. A specified number of retries
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should be required for diskette reads to ensure the problem is not
due to motor startup.

When altering I/O-port bit values, the programmer should change
only those bits necessary to the current task. Upon completion,
the original environment should be restored. Failure to adhere to
this practice may cause incompatibility with present and future
applications.

Additional information for BIOS programming can be found in
Section 8 of this manual.

Move Block BIOS

The Move Block BIOS was designed to make use of the memory
above the 1M address boundary while operating with IBM DOS.
The Block Move is done with the Intel 80286 Microprocessor
operating in the protected mode.

Because the interrupts are disabled in the protected mode, Move
Block BIOS may demonstrate a data overrun or lost interrupt
situation in certain environments.

Communication devices, while receiving data, are sensitive to
these interrupt routines; therefore, the timing of communication
and the Block Move should be considered. The following table
shows the interrupt servicing requirements for communication
devices.

Baud Rate 11 Bit (ms) 9 bit (ms)

300 33.33 30.00

1200 8.33 7.50

2400 k.16 7.50

4800 2.08 1.87
9600 1.04 0.93 ©
Times are approximate g
2

Communication Interrupt Intervals
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The following table shows the time required to complete a Block
Move.

Buffer

Block Size Addresses Time in ms

Normal

512 Byte Both even 0.98
Even and odd 1.04
Both odd 1.13

Max imum

64K Both even 37.0
Even and odd 55.0
Both odd 72.0

Time is approximate

Move Block BIOS Timing

Following are some ways to avoid data overrun errors and loss of
interrupts:

o Do not use the Block Move while communicating, or

« Restrict the block size to 512 bytes or less while
communicating, or

o Use even address buffers for both the source and the
destination to keep the time for a Block Move to a minimum.

Adapters with System-Accessible ROM Modules

The ROM BIOS provides a way to integrate adapters with
on-board ROM code into the system. During POST, interrupt
vectors are established for the BIOS calls. After the default
vectors are in place, a scan for additional ROM modules occurs.
At this point, a ROM routine on an adapter may gain control and
establish or intercept interrupt vectors to hook themselves into
the system.

The absolute addresses hex C8000 through E0000 are scanned in
2K blocks in search of a valid adapter ROM. A valid ROM is
defined as follows:

Byte 0 Hex 55
Byte 1 Hex AA
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Byte 2 A length indicator representing the number of 512-byte
blocks in the ROM
Byte 3 Entry by a CALL FAR

A checksum is also done to test the integrity of the ROM module.
Each byte in the defined ROM module is summed modulo hex
100. This sum must be 0 for the module to be valid.

When the POST identifies a valid ROM, it does a CALL FAR to
byte 3 of the ROM, which should be executable code. The
adapter can now perform its power-on initialization tasks. The
adapter’s ROM should then return control to the BIOS routines
by executing a RETURN FAR.
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Address
FO003ET29

F000:039D
F000:4503
F0003 194F
F0003 1968
F000:1AS9
FOO00IE6FS

F0003E030
F0003E040
F00011989
F00012159
FO00EFCT

FO003EO0A9

FO00:EIDB
FO003EIEE
F000:E209

FO001E30E
FO00:E3IE
F000:E32E
FO00:E343
F000:4475
F000:19C6
F00021991

FO00:E3BF
F000:E3D2
F000:1E26D
F000:E3DF
FO00:E401
F000:4C76
FO00:FFSE
F000:480D
F000:33B7
FO00:FFS5A
F00031C38
F000:EBE6
FO00:E98A
FO000:E9C4
F000:E9DO
F000:E92C
F000335AE
FO00:E8STE
F000:0008

FO0003354F
F000:33DA
F000:0010
FOO003FOE4
F000:FOEC
FO00:FOF4
F000:446B

FO0003194F
F000:1C4E
F0003: 1ECB
F000:3ACO
FO003FF54

FO00033F3F
F00033DCF
F000:407F
F000:43C5
F00031C2F

F00013B4F
F000:481B
F00033EED
FO000313E4F

Abs

Abs

Publics by Name
Al

ACT_DISP_PAGE
BASTC

BEE!
BLINK_INT
BOOT_STRAP_1|
ca1

Cc8042
CASSETTE_10_1
CMOS b

CONF.
gr'(T_ENAR_GEN

Dt
D2
D2A

DDS
DISKETTE_10_1
DISKTINT_1

D

DISK_SETUP
DSKETTE_SETUP
DUMMY_RETURN
DUMMY_RETURN_|

B_TINT 1|
KEYBOARD_10_1
M4
M5
M6

N7
MEMORY_SIZE_DET_!
NMI_INT
NMITINT 1

42

POST!

POST2

POST3

POST4

POSTS

POST6
PRINTER_10_1
PRINT_SCREEN
PRINT_SCREEN_{
PROC_SHUTDOWN
PROT_PRT_HEX
PRT_HEX

PRT_SEG

P_M3G

PCO R
READ_AC_CURRENT
READ_CURSOR
READ_DOT
READ_LPEN
RE_DTRECT

|_CHE
ROM_CHECKSUM
ROM_ERR

Address

F000:0000
F000:0008
F000:0010
F000:0050
F000:039D
F000:03A9
F000:0CA3
F000:0CA3
F0003105F
F000:10C3
F000:10C6
F000: 10E7
F000:1620
FO000:167F
F0001194F
F0003 194F
F000:196B

FO000:E10D
FO000:Ef126
FO00:EI3F
FO00:E168
FO0003E191
FO000:EIB7
F000:EIDB
FO00:EIEE

F000:E2C3
F000:E2C6
FO00:E2EA
FO00:E30E
FO00:E3IE
F000:E32E
FO00:E343
FO00:E364

Abs
Abs

Publica by Value
POST1

POST3
CMOS_READ
CMOS_WRITE
DDS

E_MSG
P_MSG
ERR_BEEP
BEEP

WAITF
CONF1G_BAD
XPC_BYTE
PRT_HEX
PRT_SEG
PROT_PRT_HEX
ROM_CHECKSUM
ROM_CHECK
KBD_RESET
BLIRK_INT
SET_TOD

DI
DUMMY_RETURN_|
RE_DIRECT
INT_287
PROC_SHUTDOWN
POST!
SYSINITI

6
STGTST_CNT
ROM_ERR
XMIT_8042

BOOT_STRAP_!
DISKETTE_IO_1
SEEK

DISK_INT 1
DSKETTE_SETUP
DISK_SETUP
DISK”10
D_INT
KEYBOARD_10_1
KB_INT_{

SCROLL _DOWN

READ_AC_CURRENT

WRITE_AC_CURRENT

WRITE_C_CURRENT
DoT

WRITE_DOT
WRITE_TTY
READ_LPEN
MEMORY_S1ZE_DET_I
EQUIPMENT_1
NMI_INT 1
CASSETTE_10_1
SHUT9

GATE_A20
TIME_OF_DAY_{

PRINT_SCREEN_1
TIMERZINT_{



F000:2B1D SEEK F000:E379 F17181

FO0001FF62 SEEKS_1 F000:E38E F1182
F000:3E08 SET_COLOR F000:1E3AC F1790
F00013DAT SET_CPOS F000:E3BF F179
F00013D82 SET_CTYPE F000:E3D2

F000:3C98 SET_MODE F000:E3DF F3D

F000: 1B3C SET_TOD FO00:E401 FD_TBL
F000110C3 SHUT2 FO00E6F5 CONF_TBL
F0001 105F SHUT3 F0001ET29 Al

F0001 1620 SHUT4 FO000:EBTE K6

F000: 10ET SHUTe F000:E886 K7
F000110C6 SHUTT FO000:EB8E 8
FO00:4799 HUTS FOO0O:EBES K10
F000:FF23 SLAVE_VECTOR_TABLE F00031E92C K15
F00013A25 SND_DATA F000:E98A Kt

F000:0050 START_1{ F000:E9C4 K12

F000: 1ECB STGTST_CNT F000:E9DO K14

F0001: 1D40 SYSINITY FO000:EFCT DISK_BASE
F0001:4C2D TIMER_INT_{ F000:1F0A4 VIDEB PARMS
F000:4999 TIME_OF_DAY_1 FOO00:FOE4

FO0001FF66 TUTOR F000:FOEC Ma
FO00:FEF3 VECTOR_TABLE FO00:FOF4 7
F00013C64 VIDEO_To_1 FO0001FAGE CRT_CHAR_GEN
FO00:FOA4 VIDEO_PARMS FO00:FEF3 VECTOR_TABLE
F00013E2E VIDEO_STATE F000:1FF23 SLAVE_VECTOR_TABLE
FO0031 1A4A WAITF FO00:FF53 DUMMY RETURN
F00033F9C WRITE_AC_CURRENT FO00:1FF54 PRINT_SCREEN
F00013FCE WRITE_C_CURRENT F000:FF5A HRD
F0001:4090 WRITE_DOT F000:FFSE FLOPPY
FO0001433E WRITE_TTY F000:FF62 SEEKS_{
F000: {FFT XMIT_B042 F000:1FF66 TUTOR

F0001 1A6D XPC_BYTE F000:FFFO P_OR

THE BIOS ROUTINES ARE MEANT TO BE ACCESSED THROUGH
SOFTWARE INTERRUPTS ONLY. ANY ADDRESSES PRESENT IN
THESE LISTINGS ARE [INCLUDED ONLY FOR COMPLETENESS,
NOT FOR REFERENCE. APPLICATIONS WHICH REFERENCE ANY
ABSOLUTE ADDRESSES WITHIN THE CODE SEGMENTS OF BIOS
VIOLATE THE STRUCTURE AND DESIGN OF BIOS.
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IBM Personal Computer MACRO Assembler Version 2.00 1-1
TEST1 ---- 04/21/86 POWER ON SELF TEST (POST) 04-21-86

1 PAGE 118,121
2 TITLE TEST! ---- 04/21/86 POWER ON SELF TEST (POST)
3 .286C
4
5 3
6 H 3
; 3 BIOS 1/0 INTERFACE 3
1 3
9 3 THESE LISTINGS PROVIDE INTERFACE INFORMATION FOR ACCESSING t
10 3 THE BIOS ROUTINES. THE POWER ON SELF TEST IS INCLUDED. 3
" 3 1
12 3 THE BIOS ROUTINES ARE MEANT TO BE ACCESSED THROUGH :
13 3 SOFTWARE _INTERRUPTS ONLY. ANY ADDRESSES PRESENT IN :
14 3 THESE LISTINGS ARE INCLUDED ~ONLY FOR COMPLETENESS, '
15 3 NOT FOR REFERENCE. APPLICATIONS _WHICH REFERENCE ANY 1]
16 3 ABSOLUTE ADDRESSES WITHIN THE CODE ssausN S OF BIOS '
17 } VIOLATE THE STRUCTURE AND DESIGN OF BIO 1
18 3 :
19 3
20
1
2
3 3
; 1 MODULE REFERENCE 3
3 T
26 3 TEST1.ASM --> POST AND MANUFACTURING TEST ROUTINES t
21 3 DSEG. INC -->  DATA SEGMENTS LOCATIONS :
28 3 POSTEQU.INC --> couuaN EQUATES FOR POST AND BIO! :
29 3 SYSDATA.INC =-=> OWER ON SELF TEST EQUATES FOR PROTECTED MODE '
30 3 0ST_TEST.01 THROUGH TEST. H
31 i TEST2.ASM -=> POST TEST AND INITIALIZATION ROUTlNES :
32 i T TEST.!17 THROUGH TEST t
3 ; TEST3.ASM --> POST EXI:EPTIDN INTERRUPT TESTS 1
4 3 TEST4.ASM --> POST AND BIOS UTILITY ROUTINES '
5 3 CMOS_READ = READ CMOS LOCATION ROUTINE 3
6 s CMOS_WRITE - WRITE CMOS LOCATION ROUTINE '
7 3 DDS - LOAD (DS:) WITH DATA SEGMENT t
38 3 SG - POST ERROR MESSAGE HANDLER '
39 3 MFG_HALT = MANUFACTURING ERROR TRAP '
40 3 I5G - POST STRING DISPLAY ROUTINE '
41 3 ERR_BEEP - POST ERROR BEEP :
42 3 id - SPEAKER BEEP CONTROL ROUTINE '
43 3 TF - El WAIT R 1
44 3 CONF1G_BAD - SET BAD_CONFIG_IN CMOS_DIAG '
45 3 XPC_BYTE - DISPLAY HEX BYTE AS 00 - FF 1]
46 3 PRT_HEX - DISPLAY CHARACTER t
47 3 PRT_SEG - DISPLAY SEGMENT FORMAT ADDRESS '
48 3 PROT PRT HEX =- POST PROTECTED MODE DISPLAY t
49 3 ROM |_CHECKSUM - CHECK ROM MODULES FOR CHECKSUM :
50 3 _CHECK - ROM_SCAN AND INITIALIZE '
81 3 KID RESET - POST KEYBOARD RESE'I’ Rou‘rme 1
52 3 BLIRK I - MANUFACTUR ca..s BIT ROUTINE :
53 3 ssv_ran - SET TIMER FROM CMOS RTC ]
54 3 D1t - DUMMY INTERRUPT HANDLER  ->INT ?77H @
55 3 RE_DIRECT - HARDWARE INT 9 REDIRECT (L 2) t
56 3 INT 287 - HARDWARE INT 13 REDIRECT (287) 1
87 1 PROC_SHUTDOWN - 80286 RESET ROUTINE 1
58 3 TESTS.ASM --> EXCEPTTON INTERRUPT TEST HANDLERS FOR POST TESTS '
59 1 SVSINITI - BUILD PROTECTED MODE POINTER '
60 3 aun.o THE PO 1
61 1 Y UILD THE IDT FOR POST 3
62 3 TEST6.ASM ==> FDST TESTS AND SYSTEM BOOT ST '
63 3 STGTST. SEGMENT STORAGE TEST '
64 3 ROM_El RK - ROM ERROR DISPLAY ROUTINE 1
65 3 XMIT_8042 - KEYBOARD DIAGNOSTIC OUTPUT i
eg 3 BOOT_STRAP - BOOT STRAP LOADER ~INT I9H 3
6 3 :
68 3 DSKETTE.ASM -=> DISKETTE BIOS 1
69 3 DISKETTE_IO_# = INT I3H BIOS ENTRY (40H)  =INT I3H 1
70 3 DISK_INT. - HARDWARE INTERRUPT HANDLER -INT OEH &
7 3 DSKETTE_SETUP - POST SETUP DRIVE TYPES t
12 3 DISK.ASM --> FIXED DISK BIOS '
13 3 DISK_S - SETUP DISK VECTORS AND TEST_ '
14 3 SK. - INT 13H BIOS ENTRY 13H ¢
75 3 IN ~ HARDWARE INTERRUPT HANDLER -m'r T6H 3
76 3 KYBD.ASM --> KEYBOARD BI10S [
17 3 KEYBOARD_IO_1 - INT 16H BIOS ENTRY ~INT 16H 1t
78 3 KB_INT 1 ~ HARDWARE INTERRUPT ~INT O9H 1
79 3 SNB_DATA - KEYBOARD TRANSMISSI1ON t
80 1 PRT.ASM --> PRINTER ADAPTER BIO. ~INT 1TH 3
81 3 RS232.ASM --> couuuull:nlons BIOS FDR RS232 ~INT 14H 1
82 ] VIDEO! .ASM -=> S ~INT 10H 3
83 3 BIOS.ASM --> ams ROUT INES i :
84 3 MEMORY SIZE_DET_{ - REAL MODE SIZE ~INT 12H 3
85 3 EQUI bENT 1T Enuwuzwr DETERMINATION =INT {1H &
86 3 HANDLER ~INT O2H
81 3 BIOS!.ASM --> INTERRUPT 15H BIOS Rou‘rmzs ~INT I5H 3
88 3 = NULL DEVICE OPEN HANDLER '
89 1 st CLOSE - NULL DEVICE CLOSE HANDLER '
90 3 PROG_TERM - NULL PROGRAM TERMINATION 1
91 3 EVENT_WAIT - RTC EVENT IAIT/TIMEOUT ROUTINE 1
92 3 Joy_sTick - JOYSTICK PORT HANDLI '
93 3 YS_RE - NULL SYSTEM Rzoussr KEY '
94 3 WA - RTC TIMED WAIT ROUTINE '
95 3 BLOCKMOVE - EXTENDED MEMORY MOVE INTERFACE 1
96 3 GATE_A20 - ADDRESS BIT 20 CONTROL '
97 3 EXT_MEMORY - EXTENDED MEMORY SIZE DETERMINE '
98 ] SET_VMODE - SWITCH PROCESSOR TO VIRTUAL MODE '
99 3 DEVTCE BUSY - NULL DEVICE BUSY HANDLER '
100 3 INT_COMPLETE - NULL INTERRUPT COMPLETE HANDLER 1
101 1 B10S2.ASM --> alos TNTERRUPT ROUTINES t
102 i ME_OF _DAY_1 - TIME OF DAV ROUT INES ~INT 1AH 1t
103 3 *rc IRQ LEVEL 8 ALARM HANDLER ~-INT T70H 1
104 3 PRINT_ SCREENI - PRINT SCREEN ROUTINE ~INT O5H ¢
108 3 IMERTINT, TIMER! INTERRUPT HANDLER =>INT ICH 1
106 1 ORGS . ASM --> COMFAT!EILITY mnut.s 1
107 3 POST ERROR MESSAGES ]
108 1 DISKETTE - DISK - VIDEO DATA TABLES '
109 3
1o LIST
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TEST (POST) 04-21-86
DSEG. INC ~ DATA SEGMENTS
PAGE
INCLUDE DSEG. INC
)
' 80286 INTERRUPT LOCATIONS '
' REFERENCED BY POST & BIOS '
]
ABSO SEGMENT AT 0 s
#STG_LOCO 0B ? s
ORG 4%002H
oNMI_PTR oD ? [
ORG 4%008H
®INTS_PTR oD ? '
ORG 4°008H
®INT_PTR DD ? [
ORG 4%010H
@VIDEO_INT ) ? '
ORG 4%013H
®ORG_VECTOR ) ? s
ORG 4°018H
®BASIC_PTR ) ? s
ORG 4%010H
OPARM_PTR ) ? [
ORG 4%01EH
®DISK_POINTER DD ? 3
ORG 4°01FH
®EXT_PTR DD ? '
ORG 4°040H
@DISK_VECTOR DD ? s
ORG 4°041H
OHF_TBL_VEC ) ? [
ORG 4°046H
®HFi_TBL_VEC DD ? [
ORG 4%070H
@SLAVE_INT_PTR DD ? '
ORG 4°0T6H
OHDISK_INT oD ? '
ORG 0400H
eTOS oW ? 3
'
ORG 0500H
OMFG_TEST_RTN  LABEL  FAR '
ORG TCO0H
®BOOT_LOCN LABEL  FAR s
ABSO ENDS

ADDRESS=

000030000
START OF INTERRUPT VECTOR TABLE

NON-MASKABLE INTERRUPT VECTOR

PRINT SCREEN INTERRUPT VECTOR

HARDWARE INTERRUPT POINTER (8-F)

VIDEO 1/0 INTERRUPT VECTOR

DISKETTE/DISK INTERRUPT VECTOR

POINTER

POINTER

POINTER

POINTER

POINTER

POINTER

POINTER

POINTER

POINTER

TO

TO

TO

T

o

TO

TO

TO

TO

TO

CASSETTE BASIC

VIDEO PARAMETERS

DISKETTE PARAMETER TABLE

GRAPHIC CHARACTERS 128-255

DISKETTE INTERRUPT CODE

FIRST DISK PARAMETER TABLE

SECOND DISK PARAMETER TABLE

SLAVE INTERRUPT HANDLER

FIXED DISK INTERRUPT CODE

STACK == USED DURING POST ONLY
USE WILL OVERLAY INTERRUPTS VECTORS

LOAD LOCATION FOR MANUFACTURING TESTS

BOOT STRAP CODE LOAD LOCATION

TEST1 5-19
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001E

003E
003F
0040
0041
0042

0071
0072
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uter MACRO Assembler

0000000000000000000000000000000000000000000000000000000000000000000N00N0NN00000000000000000000000000000000

ADDRESS= 0040:0000

BASE ADDRESSES OF RS232 ADAPTERS
SECOND LOGICAL RS232 ADAPTER
RESERVED

RESERVED
BASE ADDRESSES OF PRINTER ADAPTERS
SECOND LOGICAL PRINTER ADAPTER
THIRD LOGICAL PRINTER ADAPTER

RESERVED
INSTALLED HARDWARE FLAGS
INITIALIZATION FLAGS
BASE MEMORY SIZE IN K BYTES
SCRATCHPAD FOR MANUFACTURING
ERROR CODES

(X 1024)

KEYBOARD SHIFT STATE AND STATUS FLAGS
SECOND BYTE OF KEYBOARD STATUS
STORAGE FOR ALTERNATE KEY PAD ENTRY
POINTER TO HEAD OF KEYBOARD BUFFER

Version 2.00 1-3
04-21-86
SEG. INC - DATA SEGMENTS

PAGE

3

] ROM BIOS DATA AREAS '

3

DATA SEGMENT AT 40H 3

ORS232_BASE ow 3
ow 3
ow 3
ow 3

OPRINTER_BASE  DW 3
ow 3
ow 3
ow 3

OEQUIP_FLAG ow 3

o o8 3

OMEMORY_S1ZE oW 3

OMFG_ERR_FLAG DB s
o8 1

]

3 KEYBOARD DATA AREAS '

s

CKB_FLAG b8 3

OKB_FLAG oB 3

OALT INPDT 0B 3

oB ow 3

3

OBUFFER_TAIL ow

gmm-e-- HEAD = TAIL INDICATES THAT
©KB_BUFFER ow 16 DUP(?) 3
3
3 DISKETTE DATA AREAS 3
3
OSEEK_STATUS DB ? 3
3
3
OMOTOR_STATUS DB ? 3
3
3
OMOTOR _COUNT DB ? 3
ODSKETTE_STATUS DB ? 3
1
ONEC_STATUS oB 7 DUP(?) 3
3
3 VIDEO DISPLAY DATA AREA 1
3
OCRT_MODE DB ? 3
o ow ? 3
| ow ? H
RT_START ow ? 3
OCURSOR_POSN  DW 8 DUP(?) i
OCURSOR_MODE ~ DW ? 3
OACTIVECPAGE DB ? 3
OADDR_6845 ow ? 3
RT_WODE_SET DB ? 3
OCRT_PALETTE DB ? 3

POST AND BIOS WORK DATA AREA

H
3
l

ROM_INIT  DW ?
ROM_SEG ow ?
INTR_FTAG ] ?

TIMER DATA AREA

OTIMER_LOW ow ?
OTIMER_HIGH ow ?
©TIMER_OFL o ?

SYSTEM DATA AREA

©B10S_BREAK DB ? i
ORESET_FLAG ow ? 3
3
] FIXED DISK DATA AREAS H
H

ODISK_STATUS! DB
OHF_NUI

M o8
©OCONTROL_BYTE DB
©PORT_OFF o8

-

POINTER TO TAIL OF KEYBOARD BUFFER
THE BUFFER 1S EMPTY
ROOM FOR 15 SCAN CODE ENTRIES

DRIVE RECALIBRATION STATUS

IT 3~ VE 3-0 RECALIBRATION
BEFORE NEXT SEEK IF BIT IS = 0
MOTOR STATUS
BIT 3-0 = DRIVE 3-0 CURRENTLY RUNNING
BIT 7 = CURRENT OPERATION IS A WRITE
TIME OUT COUNTER FOR MOTOR(S) TURN OFF
RETURN CODE STATUS BYTE
CMD_BLOCK IN STACK FOR DISK OPERATION
STATUS BYTES FROM DISKETTE OPERATION

CURRENT DISPLAY MODE (TYPE)
NUMBER OF COLUMNS ON SCREEN
LENGTH OF REGEN BUFFER IN BYTES
STARTING ADDRESS IN REGEN BUFFER
CURSOR FOR EACH OF UP TO 8 PAGES

CURRENT CURSOR MODE SETTING
CURRENT PAGE BEING DISPLAYED
BASE _ADDRESS FOR ACTIVE DISPLAY CARD
CURRENT SETTING OF THE 3X8 REGISTER
CURRENT PALETTE SETTING - COLOR CARD

STACK SAVE, etc.

POINTER TO ROM INITIALIZATION ROUTINE
POINTER TO 1/0 ROM SEGMENT

FLAG INDICATING AN INTERRUPT HAPPENED

LOW WORD OF TIMER COUNT
HIGH WORD OF TIMER COUNT
TIMER HAS ROLLED OVER SINCE LAST READ

BIT 7=1 IF BREAK KEY HAS BEEN PRESSED
WORD=1234H IF KEYBOARD RESET UNDERWAY

FIXED DISK STATUS

COUNT OF FIXED DISK DRIVES
HEAD CONTROL BYTE
RESERVED (PORT OFFSET)
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DSEG. INC - DATA SEGMENTS

0080
o0os2

0096
0097

00A1

00A8

o100
0100

0101

NN
NIVIIINI

MrrR0?

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

PAGE

2.00

3 TIME-OUT VARIABLES

H
OPRINT_TIM_OUT DB
D!

D
@RS232_TIM_OUT DB
08

B

3 ADDITIONAL
i

KEYBOARD DATA AREA

OBUFFER_START Dw
OBUFFER_END ow

~—

3
1] EGA/PGA DISPLAY WORK AREA
H

©INFO_3 oB

MEDIA DATA

1]
] ADD I TIONAL
i

OLASTRATE DB

®DSK_STATE b8

@DSK_TRK 0B

KEYBOARD FLAGS

] ADDITIONAL
H

OKB_FLAG_3 0B
OKB_FLAG_2 o8

~

H
3 REAL TIME CLOCK DATA AREA

H
OUSER_FLAG ow
.USER FLAG_SEG DwW
orRTC_Cow DU
ORTC, HIGH
ORTC_WAIT_FLAG DB

]

H
3 AREA FOR NETWORK ADAPTER
H

ONET bB

7 DUP(?)

H EGA/PGA PALETTE POINTER
H

@SAVE_PTR [++]

3 DATA AREA - PRINT SCREEN
H

ORG

OSTATUS_BYTE oB

DATA
JLIST

100H
?

ENDS

1-4
04-21-86

TIME OUT COUNTERS FOR PRINTER RESPONSE
SECOND LOGICAL PRINTER ADAPTER

THIRD LOGICAL PRINTER ADAPTER
RESERYED

TIME OUT COUNTERS FOR RS232 RESPONSE
SECOND LOGICAL RS232 ADAPTER
RESERVED
RESERVED

BUFFER LOCATION WITHIN SEGMENT 40H
OFFSET OF KEYBOARD BUFFER START
OFFSET OF END OF BUFFER

ROWS ON THE ACTIVE SCREEN (LESS 1)
BYTES PER CHARACTER

MODE OPTIONS

FEATURE BIT SWITCHES

RESERVED FOR DISPLAY ADAPTERS
RESERVED FOR DISPLAY ADAPTERS

LAST DISKETTE DATA RATE SELECTED
STATUS REGIS
ERROI

FIXED DISK INTERRUPT FLAG
COMBO FIXED DISK/DISKETTE CARD BIT 0=1
DRIVE O MEDIA STATE
DRIVE | MEDIA STATE
DRIVE 0 OPERATION START STATE
OPERATION START STATE
DRIVE 0 PRESENT CYLINDER
1 PRESENT CYLINDER

-]
2
<
m

KEYBOARD MODE STATE AND TYPE FLAGS
KEYBOARD LED FLAGS

OFFSET ADDRESS OF USERS WAIT FLAG

SEGMENT ADDRESS OF USER WAIT FLAG

LOW WORD OF USER WAIT FLAG

HIGH WORD OF USER WAIT FLAG

WAIT ACTIVE FLAG (01=BUSY, 80=POSTED)
(00=POST ACKNOWLEDGED)

RESERVED FOR NETWORK ADAPTERS

POINTER TO EGA PARAMETER CONTROL BLOCK
RESERVED

ADDRESS= 0040:0100 (REF 0050:0000)

PRINT _SCREEN STATUS BYTE
00=READY/OK, 01=BUSY,

END OF BIOS DATA SEGMENT

FF=ERROR

w
m
(3p]
—
(=}
=
o
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13

74

78

76

77

78

79 = OOF!
80 = 000
81 = 000
82 = F78
83 = F9FI
84

88

86 = 006
87 = 006
88 = OOF
89 = 000
90 = 00C!
91 = 000
92 = 000
93 = 001
94 = 002
95 = 004
96 = 008
97 = 006
398 = 0001
399 = 0002
400 = 0004
401 = 0008
402 = 0010
403 = 0020
404 = 0040
405 = 0080
406
407
408 = 0008
409 = 0010
410 = 0020
411 = 0040
412 = 0080
413
414
415 = 0060
416 = 00AA
17 = 00AB
418 = 00AD
419 = 00AE
420 = 00CO
421 = 00DD
422 = OODF
423 = 00EO0
424 = OOFE
425 = 0001
426
427
428 = OOFF
429 = OOFE
430 = OOFA
431 = O00F4
432 = 00F3
433 = OOF2
434 = OOEE
435 = O0ED
436
437
438 = OOFF
439 = OOFE
440 = OOFA
441 = 00FO
442 = 00AA
443
444
445 = 0045
446 = 0046
447 = 0038
448 = 001D
449 = 003A
450 = 0053
451 = 0052
452 = 002A
453 x 0036
454 = 0054
455
456
457 = 00AB
458 = 0041
459 = 0054
460 = 0057
461 = 0058
462 = 00E0
463 = OOE{

5-22 TEST1

oo0o

000000000N00000000000000000000000000000000000000000000000000000000

Veraion 2.00 1-8
F_TEST (POST) 04-21-86
ros EQU.INC ~ COMMON EQUATES
PAGE
INCLUDE POSTEQU. INC
3
i EQUATES USED BY POST AND BIOS 1
[
MODEL_BYTE QU OFCH 3 SYSTEM MODEL BYTE
SUB_MODEL _BYTE EQU 002H 3 SYSTEM SUB-MODEL TYPE
B105_LEVEL QU 000H 3 BIOS REVISION LEVEL
RATE_UPPER QU OF 780H § UPPER LIMIT + 13%
RATE_LOWER QU OF9FDH 3 LOWER LIMIT - 20%
j--==-=-== 8042 KEV!OARD INTERFACE AND DIAGNOSTIC CONTROL REGISTERS =======--=-
PORT_A 3 8042 KEYBOARD SCAN CODE/CONTROL
PORT™B oe|n 3 PORT AD/WRITE DIAGNOSTIC REGISTER
RAM_PAR_ON nu 111100118 3 AND MASK FOR PARITY CHECKI NABLI
RAM_PAROFF QU 000011008 3 on MASK FOR PARITY CHECKING ENABLI
PARTTY_ERR Qu 3 3 1/0_CHANNEL PARITY ERROR
TE2 Qu B ] TIMER z INPUT GATE CLOCK BIT
K2 QU 000000108 3 SPEAKER OUTPUT DATA ENABLE BIT
REFRESH_BIT QU 000100008 3 REFRESH TEST BIT
out2 Qu 001000008 3 SPEAKER TIMER OUT2 INPUT BIT
10_CHE [ 3 1/0 (MEMORY) CHECK OCCURRED BIT MASK
PARITY_CHECK QU 1 3 MEMORY PARITY CHECK OCCURRED BIT MASK
STATUS_PORT QU 064H 3 8042 STATUS PORT
BUF FULL QU 0001 t 0 = +OUTPUT BUFFER FULL
INPT_BUF_FULL QU 00000010 $ | = +INPUT BUFFER FULL
SYS_FLAG QU 00000100 I 2 = -SYSTEM FLAG -POST/-SELF TEST
CMD"DATA QU 00001000 i 3= IMAND / +DAT,
INH QU 00! } 4 = *KEYBOARD INHIBITED
TRANS_TMOUT QU 001000008 3 5 = +TRANSMIT 0
RCV. Qu 010000008 3 6 = +RECEIVE T
PARTTY_EVEN QU 100000008 37 = +PARITY IS EVEN
- 8042 lNPUT PORT BIT DEFINITION SAVED IN OMFG_TST ===---==-ocoo—moooo-
000010008 § BASE PLANAR RTW MEMORY EXTENSION 640/X
sau 000100008 3 BASE PLANAR R/W MEMORY SIZE 256/512
EQU 001000008 3 LOOP POST JUMPER BIT FOR MANUFACTURING
SP~JMP EQU o1 3 DISPLAY TYPE SWITCH JUMPER BIT
KEY_BD_INHIB  EQU 1 3 KEYBOARD INHIBIT SWITCH BIT
-==-===-= 8042 COMMANDS
WRITE_8042_LOC EQU 060H 3 WRITE 8042 COMMAND BYTE
SELF_’ EQU OAAH § 8042 SELF T
INTROFACE_CK  EQU OABH 3 CHECK 8042 INTERFACE COMMAND
pIs_ReD EQU OADH 3 DISABLE KEYBOARD COMMAND
A_KBD EQU OAEH 3 ENABLE KEYBOARD COMMAND
READ_8042_INPUT EQU 0COH 3 READ 8042 INPUT PORT
DISABLE BTT20 EQU 0DDH 3 DISABLE ADDRESS LINE axr zo
BIT EQU ODFH 3 ENABLE ADDRESS LINE BIT
KYBD_CLK_DATA  EQU OEOH 3 asr KEYBOARD CLOCK AND DATA COMMAND
CMD EQU OFEH 3 A _SHUTDOWN COMMAND
EQU 001H 3 KEYBOARD cLocK BIT 0
KEYBOARD /LED
EQU OFFH 3 SELF DIAGNDSTIO COMMAND
KBZRESEND EQU OFEH 3 RESEND COMM
KB_MAKE_BREAK  EQU OFAH 3 TYPAMATIC CDMMAND
KB_ENABLE EQU OF 4H 3 KEYBOARD ENABLE
KBZTYPA_RD EQU OF3H 3 TYPAMATIC RATE/DELAY COMMAND
KB_READ_1D EQU OF2H 3 READ KEYBOARD ID COMMAND
ECHO EQU OEEH 1 ECHO COMMAND
LEB_cMD EQU OEDH 3 LED WRITE COMMAND
---------- 8042 KEYBOARD RESPONSE
KB OVER_RUN QU OFFH 3 OVER RUN SCAN CODE
_RES| EQU OFEH 3 RESEND REQUEST
KBZACK EQU FAH 3 ACKNOWLEDGE FROM TRANSMISSION
KBZBREAK EQU OFOH 3 KEVBOARD BREAK CODE
0K EQU OAAH 3 RESPONSE FROM SELF DIAGNOSTIC
---------- KEYBOARD SCAN CODES
NUM_KEY QU 69 3 SCAN CODE FOR NUMBER LOCK KEY
SCROLL_KEY EQU 70 3 SCAN CODE FOR SCROLL LOCK KEY
ALT_KE EQU 56 3 SCAN CODE FOR ALTERNATE SHIFT KEY
CTL_KEY EQU 29 3 SCAN CODE FOR CONTROL
CAPS_KEY EQU 58 3 SCAN CODE FOR SHIFT LOCK KEY
L_REY QU 83 3 SCAN CODE FOR TE KEY
KEY EQU 82 3 SCAN CODE FOR INSERT KEY
LEFT_KEY QU 42 3 SCAN CODE FOR LEFT SHIFT
RIGHT KEY EQU 54 3 SCAN CODE FOR RIGHT SHIFT
S_KEY EQU 84 3 SCAN CODE FOR SYSTEM KEY
gommmmmmeee ENHANCED KEYBOARD SCAN CODES
Io_t EQU OAl 3 1ST ID CHARACTER FOR KBX
10"2 EQU 041H 3 2ND 1D CHARACTER FOR_KBX
10-2A EQU 054H 3 D CHAR FOR KBX
FIT_M EQU 87 3 e st uAK
F12TM EQU 88 3 F12 KEY
Mc_Eo EQU 224 t GENERAL MARKER CODE
MC_E1 EQU 225 3 PAUSE KEY MARKER CODE
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POSTEQU. INC ~ COMMON EQUATES

464 c PAGE
465 C gm==mmmmee= FLAG_EQUATES VITHIN OKB_FLAG
466 = 0001 ¢ RIGHT SHIFT 00018 3 RIGHT SHIFT KEY DEPRESSED
467 = 0002 c a0 000000108 3 LEFT SHIFT KEY DEPRESSED
468 = 0004 c U 000001008 3 CONTROL SHIFT KEY DEPRESSED
469 = 0008 c u 000010008 3 ALTERNATE SHIFT KEY DEPRESSED
470 = 0010 c EQU 000100008 3 SCROLL LOCK STATE IS A
471 = 0020 c EQU 001000008 3 NUM LOCK STATE IS ACTIVE
472 = 0040 c EQU 010000008 3 CAPS LOCK STATE IS ACTIVE
473 = 0080 c EQU 100000008 3 INSERT STATE IS ACTIVE
474 c
475 c - ~ FLAG EQUATES WITHIN ©OKB_FLAG_!
476 = 0001 € L_CTL_SHIFT EQu 000000018 3 LEFT CTL KEY DOWN
477 = 0002 C L_ALT_SHIFT EQU 000000108 3 LEFT_ALT KEY DOWN
478 = 0004 c T QU 000001008 3 SYSTEM KEY DEPRESSED AND HELD
479 = 0008 C HOLD_STATE EQU 000010008 3 SUSPEND KEY HAS BEEN TOGGLED
480 = 0010 C SCROLL_SHIFT  EQU 000100008 3 SCROLL LOCK KEY IS DEPRE:
481 = 0020 C  NUM_SHTFT EQU 001000008 3 NUM LOCK KEY IS DEPRESSED
482 = 0040 C CAPS_SHIFT EQU 010000008 3 CAPS LOCK KEY 1S DEPRESSED
::2 = 0080 C INS_SHIFT EQU 100000008 3 INSERT KEY IS DEPRESSED

c
485 [ R FLAGS EQUATES WITHIN OKB_FLAG_2
486 = 0007 C KB_LEDS EQU 000001118 3 REYBOARD LED STATE BITS
487 c 3 000000018 3 SCROLL LOCK INDICATOR
488 c 3 000000108 3 NUM LOCK INDICATOR
489 c 3 000001008 3 CAPS LOCK IND
490 c EQu 000010008 3 RESERVED (MUS:
491 = 0010 c EQU 000100008 3 ACKNOWLEDGMENT RECEIVED
492 = 0020 c EQU 001000008 3 RESEND RECE!VI
493 = 0040 c EQU 010000008 3 MODE INDICATOR UPDATE
434 = ooso c EQU 100000008 3 KEYBOARD TRANSMIT ERROR FLAG
4 c
496 c FLAGS EQUATES WITHIN  OKB_FLAG_3
497 = 0001 c 0000018 3 CAST CODE WAS THE Ef HIDDEN CODE
498 = 0002 c £au 000000108 1 LAST CODE WAS THE EO HIDDEN CODE
499 = 0004 C R_CTL_SHIFT EQU 000001008 3 RIGHT CTL KEY DOWN
500 = 0008 C RCALT_SHIFT EQU 000010008 3 RIGHT ALT KEY DOWN
501 = 0008 € GRAPHZON EQu 000010008 3+ ALT GRAPHICS KEY DOWN (WT ONLY)
502 = 0010 C KBX EQu 000100008 1 ENHANCED KEYBOARD INSTALLED
503 = 0020 C  SET_NUM_LK €Qu 001000008 i € K 1
504 = 0040 c LC_AB EQU 010000008 3 LAST CHARACTER WAS FIRST 1D GHARACTER
505 = 0080 ¢ RO_ID EQU 100000008 : DOING A READ ID (MUST BE BITO)

(%]
m
(3]
-
(=]
=
2,]
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506

507

508

509

510 = 0070
511 = 0071
512 = 0080
513

514

515

516 = 0000
517 = 0001
518 = 0002
519 = 0003
520 = 0004
521 = 0005
522 = 0006
523 = 0007
524 = 0008
528 = 0009
526 = 000A
527 = 000B
528 = 000C
529 = 000D
530 = 000E
831 = 000F
532 = 0010
533

534 = 0012
538

536 = 0014
837 = 0015
538 = 0016
539 = 0017
540 = 0018
541 = 0019
542 = 001A
543

544 = 002E

577 = 0025
578

579

580 = 0080
581 = 0040
582 = 0020
583 = 0010
584 = 000C
585 = 0009
586 = 0008
587 = 0006
588 = 0004
589 = 0003
590 = 0002
591 = 0001
592

593

594 = 0001
595 = 0002
596

597

598 = 0001
599 = 0002
600 = 0004
601 = 0010
602 = 0020
603 = 00CO
604 = 0000
605 = 0040
606 = 0080
607 = 000C
608 = 00CO

uter MACRO Assembler  Version 2.00 1-7
6 POWER ON SELF TEST (POST) 04-21-86
'0OSTEQU. INC - COMMON EQUATES
PAGE
i
3 CMOS EQUATES FOR THIS SYSTEM ]
3
CMOS_PORT EQU 070H 3 1/0 ADDRESS OF CMOS ADDRESS PORT
CNDS _DATA EQU 07IH 3 1/0 ADDRESS OF CMOS DATA P!
EQU 100000008 3 DISABLE NMI INTERRUPTS MASK -
3 HIGH BIT OF CMOS LOCATION ADDRESS
g========== CMOS TABLE LOCATION ADDRESS'S ##
CMOS_SECONDS EQU 00H 3 SECONDS
CMOS_SEC ALARM EQU OOIN 3 SECONDS ALARM ## NOTE: ALL LOCATIONS
CMOS_M!NDTES EQU 002H 3 MINUTES IN THE CMOS AREA
CMOS_MIN_ALARM EQU 003H 3 MINUTES ALARM ARE [BM USE ONLY
CM( _HOURS QU 004H 3 HOUR AND SUBJECT TO
CMOS_HR ALARM EQU 005H 3 HOURS ALARI CHANGE. ONLY THE
CMOS_DAY_WEEK EQU 006H 3 DAY OF THE WEEK POST & BIOS CODE
CMOS_DAY_MONTH EQU 007TH 3 DAY OF THE MONTH SHOULD DIRECTLY
CMOS_MONT EQU 008H 3 MONTH ACCESS LOCATIONS
CMOS_YEAR EQU 009H 3 YEAR (TWO DIGITS) IN CMOS STORAGE.
CMOS_REG_A EQU 00AH 3 STATUS REGISTER A  '-=====-==--eeooo-o-
CMOS_REG_B EQU 00BH 3 STATUS REGISTER B ALARM
CMOS_REG_C EQU 00CH 3 STATUS REGISTER C FLAGS
CMOS_REG_D EQU 00DH 3 STATUS REGISTER D BATTERY
CMOS_ 1AG EQU 00EH 3 POST DIAGNOSTIC STATUS RESULTS BYTE
CMOS_SHUT _DOWN EQU 00FH 3 SHUTDOWN STATUS COMMAND BYTE
CMOS _DISKETTE EQU 010H 3 DISKETTE DRIVE TYPE BYTE 3
EQU 011H [ SERVED 3C
CMOS_DISK EQU 012H 3 FIXED DISK TYPE BYTE 3H
3 EQU 013H 3 - RESERVED iE
CMOS_EQUIP EQU 014H 3 EQUIPMENT WORD LOW BYTE 3C
CMOS_B_M_s_LO EQU 015H 3 BASE MEMORY SIZE - LOW BYTE (X1024) 3K
CMOS_B_M_S_HI EQU 016H 3 BASE MEMORY SIZE - HIGH BYTE S
CMOS_E_M_S_LO EQU 01TH 3 EXPANSION MEMORY SIZE - LOW BYTE HY
CMOS_E _M_S_HI EQU 018H 3 EXPANSION MEMORY SIZE - HIGH BYTE M
CMOS_DTSR_T EQU 019H 3 FIXED DISK TYPE - DRIVE C EXTENSION jE
CMOS _DISK_2 EQU 01AH 3 FIXED DISK TYPE - DRIVE D EXTENSION 3D
EQU 01BH 3 = 1BH THROUGH 2DH - RESERVED i
CNOS CKSUM_H1 EQU 02EH 3 CMos CHECKSUM - HIGH 1®
CMOS_CKSUN_LO EQU 02FH 3 CMOS CHEC! M - L [hd
CMOS_U_M_s_LO EQU 030H 3 USABLE MENORY ABOVE 1 HEG =~ LOW BYTE
U HI EQU 031H 3 USABLE MEMORY ABOVE 1 MEG - HIGH BYTE
CMOS_CENTURY EQU 032H 3 DATE CENTURY BYTE (BCD)
CMOS_INFO128 EQU 033H 3 128KB INFORMATION STATUS FLAG BYTE
H EQU 034H 3 — 34H THROUGH 3FH - RESERVED

3
CMOS CtK FAIL

=== CMOS DIAGNUSTIC STATUS ERROR FLAGS WITHIN CMOS _DIAG -~
1008 CMO:!

S CLOCK NOT UPDATING OR NOT VALlD
LI

MINIMUM CONFIG USED INSTEAD OF CMOS
CHECKSUM
DEAD BATTERY - CMOS LOST POWER

512K -> 640K OPTION INSTALLED
FLAG USED BY CMOS SETUP UTILITY

(128K)

MASK FOR COMBO/DSP ADAPTER
INTERRUPT OCCURRENCE FLAG
DISKETTE CHANGE FLAG MASK BIT
SET STATE DETERMINED IN STATE BITS
TRACK 0 MASK
SENSE DRIVE STATUS COMMAND
CRASH STOP (48 TPI DRIVES)

SEEK TO TRACK 10
MAX NUMBER OF DRIVES

1.2 M HEAD SETTLE TIME
320 K HEAD SETTLE TIMI
2 SECONDS OF COUNTS FOR MOTOR TURN OFF

ATTACHMENT FAILED TO RESPOND

SEEK OPERATION FAILED

DISKETTE CONTROLLER HAS FAILED
BAD CRC ON DISKETTE READ

MEDIA TYPE NOT FOUND

ATTEMPT TO DMA ACROSS 64K BOUNDARY
DMA OVERRUN ON OPERATION

MEDIA REMOVED ON DUAL ATTACH CARD
REQUESTED SECTOR NOT FOUND

WRITE ATTEMPTED ON WRITE PROTECT DISK
ADDRESS MARK NOT FOUND

BAD COMMAND PASSED TO DISKETTE 1/0

0000000000000000000000000000000000000000000000000000000N000000000000000000000000000000000000000000000000000000

5.24 TESTI

FAI Eau oooO|oooa
w_NEM_S1ZE EQU 000100008
AD_CONF 1G EQU 001000008
BAD_CKSUM EQU 010000008
_BA EQU 100000008
==m=ese=== CMOS INFORMATION FLAGS
M540K EQU 100000008
EQU 010000008
jmmmma- ~=== DISKETTE EQUATES
DUAL EQU 00000018
NT- _FLAG EQU looooanoa
DSK~CHG EQU 100000008
DETERMINED EQU 000100008
EQU 000100008
seuss ORV_ST  EQU 000001008
TRK_SCAP ™ Qu 030H
uunEr sssx EQU 00AH
EQU 2
HD|2 SEYYLE QU 15
HD320_SETTLE EQU 20
TORZWAIT QU 37
vt oxsxsrrs ERRORS
TIME_OUT 80H
BAD_SEEK Enu o4on
BAD_NEC EQU 020H
BAD_CRC EQU 010H
MED_NOT_FND EQU 00CH
DMA_BOUNDARY EQU 009H
AD_DMA EQU 008H
MEDTA_CHANGE EQU 006H
RECORD_NOT_F EQU 004H
WRITE PROTECT  EQU 003H
BAD_ADDR_MARK  EQU 002H
BAD_CMD EQU 001H
v DISK_CHANGE LINE EQUATES
NOCHGLN EQU 001H
CHGLN EQU 002H
~=----=--- MEDIA/DRIVE STATE INDICATORS
TRK_CAPA EQU 000000018
MT_CAP, EQU 000000108
DRV_DET EQU 000001008
MED_DET EQU 000100008
DBL_STEP EQU 001000008
RATE_MSK EQU 110000008
RATE_500 EQU 000000008
RATE_300 EQU 010000008
RATE 250 EQU 100000008
STRT_MSK EQU 000011008
SEND_MSK EQU 110000008
|ttt MEDIAIDRIVE
M3D3!
M3DIU EQU 0000000|s
MIDIU EQU 000000108
MED_UNK EQU 000001118

STATE INDICATORS COMPATIBIL TY

NO DISK CHANGE LINE AVAILABLE
DISK CHANGE LINE AVAILABLE

80 TRACK CAPABILITY

MULTIPLE FORMAT CAPABILITY (1.2M)
DRIVE DETERMINED

MEDIA DETERMINED BIT

DOUBLE STEP BIT

MASK FOR CLEARING ALL BUT RATE
500 KBS DATA RATE

300 KBS DATA RATE

250 KBS DATA RATE

OPERATION START RATE MASK

MASK FOR SEND RATE BITS

1 e mmmmm e —————
60 MEDIA/DRIVE NOT ESTABLISHED

360 MEDIA,1.2DRIVE NOT ESTABLI1SHED

1.2 MEDIA/DRIVE NOT ESTABLISHED

NONE OF THE ABOVE

A
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TEST! ---- 04/21/86 POWER ON SELF TEST (POST) 04-21-86
POSTEQU. INC - COMMON EQUATES

615 C PAGE

616 C g-===m=mm-- INTERRUPT EQUATES

617 = 0020 c EOI EQU 3 END OF INTERRUPT COMMAND TO 8259

618 = 0020 C INTAOO EQU 020H 3 8259 PORT

619 = 0021 C INTAOH EQU 021H 1 8259 PORT

620 = 00AO C INTBOO EQU OAOH 3 2ND 8259

621 = 00AI! c NTBO EQU OAIH H

622 = 0070 C INT_TYPE EQU 0T0H 3 START OF 8259 INTERRUPT TABLE LOCATION
623 = 0010 C INT_VIDEO EQU 010H 3 VIDEO VECTOR

624 c 3

625 = 0008 C DMAO8 EQU 008H 3 DMA STATUS REGISTER PORT ADDRESS

626 = 0000 C DMA EQU 000H 3 DMA CH.0 ADDRESS REGISTER PORT ADDRESS
627 = 00DO C DMAts EQU ODOH 3 2ND DMA STATUS PORT ADDRESS

bgg = 00CO C DMA1 EQU 0COH 3 2ND DMA CH.0 ADDRESS REGISTER ADDRESS
6 c 3

630 = 0040 C TIMER EQU 040H 1 8254 TIMER - BASE ADDRESS

631 c

632 c - = MANUFACTURING PORT

633 = 0080 C MFG_PORT EQU 80H 3 MANUFACTURING AND POST CHECKPOINT PORT
634 c DMA CHANNEL 0 PAGE REGISTER ADDRESS
635 [+

636 C g-=====--=- MANUFACTURING BIT DEFINITION FOR OMFG ERR FLAG+| ---==-=====-—--—=---—
637 = 0001 C MEM_FAIL EQU 000000018 3 STORAGE TEST FAILED (ERROR 20X)
638 = 0002 C PRO_FAIL EQU 000000108 ] VIRTUAL MODE TEST FAILED (ERROR 104)
639 = 0004 C LMCS_FAIL EQU 000001008 3 LOW MEG CHIP SELECT FAILED (ERROR 109)
640 = 0008 C KYCLK _FAIL EQU 000010008 3 KEYBOARD CLOCK TEST FAILED (ERROR 304)
641 = 0010 C KY_SYS FAIL EQU 000100008 3 KEYBOARD OR SYSTEM FAILED (ERRDR 303)
642 = 0020 C KYBD FAIL EQU 001000008 3 KEYBOARD FAILED RROR 301)
643 = 0040 c DSK_FAIL QU 010000008 3 DISKETTE TEST FAILED (ERROR 601
644 = 0080 C KEY_FAIL EQU 100000008 3 KEYBOARD LOCKED (ERROR 302)
645 c

646 c 3

647 = 0081 C DMA_PAGE EQU 081H 3 START OF DMA PAGE REGISTERS

b:: = 008F c LAST_DMA_PAGE EQU 08FH 3 LAST DMA PAGE REGISTER

[ c

650 Cc 3

651 = 00FO0 C Xxa871 EQU OFOH 3 MATH COPROCESSOR CONTROL PORT

652 c

653 c 3

654 = 0000 C POST_SS EQU 00000H 3 POST STACK SEGMENT

655 = 8000 C POST_SP EQU 08000H 3 POST STACK POINTER

656 c

657 c 3

658 = 000D C CR EQU 000DH 3 CARRIAGE RETURN CHARACTER

659 = 000A C LF EQU 000AH 3 LINE FEED CHARACTER

660 = 0008 C RVRT EQU 000010008 3 VIDEO VERTICAL RETRACE BIT

661 = 0001 C RHRZ EQU 000000018 3 VIDEO HORIZONTAL RETRACE BIT

662 = 0100 C H EQU 3 HIGH BYTE FACTOR (X 100H)

663 = 0101 c X EQU H+1 3 HIGH AND LOW BYTE FACTOR (X 101H)

664

665 SLIST

(%]
m
(]
—
(=]
=
w
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IDM Pcrlon-l Computer MACRO Assembler  Version 2.00 1-9
TEST ~ 04/21/86 POWER ON SELF TEST (POST) 04-21-86
SYSDATA. INC - DESCRIPTOR EQUATES

666 PAGE
667 C INCLUDE SYSDATA.INC
668 c
63: c 3 PROTECTED MODE EQUATES FOR POST TESTS AND BIOS ROUTINES 3
6 c 3
671 c
6;5 c LENGTH EQUATES FOR PROTECTED MODE TESTS
6 c
674 = 0300 c EQU 00300H 3 SYSTEM DATA AREA LENGTI
675 = 0800 c EQU 256°8 3 256 SYSTEM IDT ENTRIES 8 BYTES EACH
676 = 0088 c EQU TYPE GDT_DI 3 GDT STRUCTURE LEI
677 = 0008 c EQU TVPE DATI DESC 3 LENGTH OF A DESCRIPTOR
678 = 1000 c EQU 3 MONOCHROME CRT SIZi
679 = 4000 c EQU |6'|°24 3 COMPATIBLE COLOR CRT SIZE
680 = FFFF c EQU OFFFFH 3 SIZE OF EACH PORTION OF THE ENHANCED
681 = FFFF c EQU OFFFFH 3 MAXIMUM SEGMENT LENGTH = 64
::g = 0000 c EQU 00000H 3 NULL SEGMENT LENGTH = 0
c
::; g  iniaiainid LOCATION EQUATES FOR PROTECTED MODE TESTS
686 = DOAO c ODOAOH 3 THE SYSTEM IDT IS AT THE BOTTOM
687 = 0400 c 3 SAME AS REAL
688 = D8AO c (SVS IDT _LOC + SVS IDT_LEN)
689 = 0000 c 00H 3 MONOTHROME CRT ADDRESS
690 = 0008 c H (DBOOOOH)
691 = 8000 c 8000H 3 COMPATIBLE COLOR CRT ADDRESS
692 = 000B c 0BH 3 (0B800OH)
€93 = 0000 c 0000H
694 = 000A c O0AH 3 (0A0000H)
695 = 0000 c OODOH
696 = 0008 c 3 (OBDDDOH)
697 = 0000 c OOOOH 3 CODE SEGMENT POST/BIOS
698 = 000F c H (OFOOOOH) FOR TESTS
699 = 0000 c 0000H ]
700 = 0000 c 00H
701 [
;gg (C: ACCESS RIGHTS BYTES
704 = 00F3 C CPL3_DATA_ACCESS EQU 11110011B 3 PRESENT
705 c 3 DPL = 3
706 c 3 CODE/DATA SEGMENT
707 c 3 NOT EXECUTABLE
708 c 3 GROW-UP (OFFSET <= LIMIT)
709 c 3 WRITABLE
110 c 3 ACCESSED
711 = 0093 C CPLO_DATA_ACCESS EQU 100100118 3 DPL = 0
712 = 0098 C CPLO_CODE_ACCESS EQU 100110118 3 CPL 0 - NON-CONFORMING
713 = 00E2 ¢ LDT _BESC EQU 111000108
714 = 0081 C FREE_TSS EQu 100000018
715 = 0086 C INT GATE EQU 100001108
;l& = 0087 g TRAP_GATE EQU 100001118
1
718 = 0001 C  VIRTUAL_ENABLE EQU 0000000000000001B 3 PROTECTED MODE ENABLE
719 c .
120 c
121 C g-==-- THE GLOBAL DESCRIPTOR TABLE DEFINITION FOR POWER ON SELF TESTS
722 c
723 C GDT_DEF STRUC
724 0000 ? c DQ 3 UNUSED ENTRY
725 0008 ? c Gl Tl DbQ 3 THIS ENTRY POINTS TO THIS TABLE
726 0010 ? C SYS_IDT PTR DQ 3 POST INTERRUPT DESCRIPTOR TABLE
727 0018 ? C RSDA_PTR DQ 3 THE REAL SYSTEM DATA AREA FOR POST
728 0020 7 C C_BWCRT _PTR bQ 31 COMPATIBLE BW CRT FOR POST
729 0028 7 C C_CCRT_PTR DQ 3 COMPATIBLE COLOR CRT POST
730 0030 ? C E_CCRT_PTR 0Q 3 ENHANCED COLOR GRAPHICS CRT (I6 BYTES)
731 0038 ? C E_CCRT_PTR2 bQ
732 0040 ? c V! On_C DQ 3 CS - POST IDT, ROM RESIDENT
733 0048 ? C ES_TEWMP DQ 3 DYNAMIC POINTER FOR ES
734 0050 ? C CS_TEMP bQ 3 DYNAMIC POINTER FOR CS
735 0058 ? C SS_TEMP DQ 3 DYNAMIC POINTER FOR SS
736 0060 ? C DS TEMP 2] 3 DYNAMIC POINTER FOR DS
737 0068 7 c POST bQ 3 TR VALUE FOR THIS MACHINE'S TSS
738 0070 7 c POST TSS PTR bQ
739 0078 7 C POST_LDTR DQ 3 LDTR VALUE FOR THIS MACHINE'S LDT
740 0080 7 C POST_| LDT _PTR ]
;:; ooss C GDT_BEF ~ ENDS
c
743 c 3~ SEGMENT DESCRIPTOR TABLE ENTRY STRUCTURE
T44 c
T48 C DATA _DESC STRUC
746 0000 ?? c SeG CiMIT ow 3 SEGMENT LIMIT (1 - 65535 BYTES)
747 0002 7?7 C BASE_LO.WORD Dw 3 24 BIT SEGMENT PHYSICAL
748 0004 C BASE_HI_BYTE DB 3 ADDRESS (0 - (16M=1))
749 0008 C DATA_ACT RIGHTS DB t ACCESS RIGHTS BYTE
750 0006 7? c DATA-RESERVED ow 3 RESERVED - MUST BE 0000 FOR THE 80286
781 0008 C DAT ENDS
152 c
;:3 C g===-- GATE DESCRIPTOR TABLE ENTRY STRUCTURE
4 c
158 C GATE_DESC STRUC
756 0000 7? C ENTRY_POINT ow 3 DESTINATION ROUTINE ENTRY POINT
757 0002 77 ¢ cs_SeCECTOR ow 3 SELECTOR FOR DESTINATION SEGMENT
758 0004 c 'ORD COUNT DB 3 NUMBER OF WORDS TO COPY FROM STACK
759 0005 c GATE ACC_RIGHTS DB 3 ACCESS RIGHTS BYTE
760 0006 7? c E bw 3 RESERVED - MUST BE 0000 FOR THE 80286
761 0008 c GATE DESC ENDS
162
T63 oLIST

5-26 TEST1
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TEST! ---- 04/21/86 POWER ON SELF TEST (POST) 04-21-86
PAGE
0000 CODE SEGMENT WORD PUBLIC
PUBLIC CB8042
PUBLIC OBF_42
PUBLIC POST!
PUBLIC START_!
EXTRN  CMOS_READiNEAR
EXTRN  CMOS! 1NEAR
EXTRN  CONFTG_BADINEAR
EXTRN DI 13INEAR
EXTRN  DDS:NEAR
EXTRN  DUMMY_RETURN:NEAR
EXTRN  ERR_BEEPINEAR
EXTRN  GATE_A20:NEAR
EXTRN  KBD_RESETINEAR
EXTRN  NMI NTx
EXTRN  POST2
EXTRN  PRINT. SCREENINEAR
EXTRN  PROC_SHUTDOWN1NEAR
EXTRN  ROM_CH NE
EXTRN  SHUT2:
EXTRN  SHUT3:NEAR
EXTRN  SHUT4INEAR
EXTRN  SHUT6INEAR
EXTRN  SHUTTINEAR
EXTRN  SHUT9:NEAR
EXTRN  SLAVE_VECTOR_TABLEINEAR
EXTRN  STGTST, cNTxNE
EXTRN SYSINIT! NEA
EXTRN  VECTOR TABLE:NEAR
EXTRN  VIDEO_PARMS:BYTE
ASSUME  CS$CODE,DSiNOTHING,EStNOTHING, SStNOTHING
0000 POST!I  PROC  NEAR
= 0000 BEGIN EQU 3
0000 37 38 58 37 34 36 o8 *78XT462COFR. IBM CORP. 1981,1986 ° $COPYRIGHT NOTICE
32 43 4F 50 52 2E
20 49 42 4D 20 43
4F 52 50 2E 20 3!
39 38 31 2C 31 39
38 36 20 20
EVEN JEVEN BOUNDARY
3 T8XT462 COPR. I1BM 1986 xEVEN LE
3 78XT7463 COPR. I1BM 1986 300D
0022 37 37 38 38 58 58 o8 *7788XXT7446623 CCOOPPRR.. |IBBMM 11998866° |ODPVRIGHT NDTICE
37 37 34 34 36 36
32 33 20 20 43 43
4F 4F 50 50 52 52
2E 2E 20 20 49 49
42 42 4D 4D 20 20
31 31 39 39 38 38
36 36
004E 20 20 oB L 3PAD
]
3 INITIAL RELIABILITY TESTS -- (POSTI) 1
3
3
3 TEST.O1 s
3 80286 PROCESSOR TEST (REAL MODE) 1
3 DESCRIPTION H
3 VERIFY FLAGS, REGISTERS '
3 AND CONDITIONAL JUMPS. '
s
ASSUME  DSiDATA
0050 START_11
0050 FA cLi 3 DISABLE INTERRUPTS
0051 B8 D58D Moy AX,0D500H+CMOS_REG_D+NM1; FLAG MASK IN (AH) AND NMI MASK IN (AL)
0054 E6 T0 out CMOS_PORT, AL 3 DISABLE NMI _INTERRUPTS, LATCH STANDBY
0056 SE SAHF 3 SET "SF" "ZF" "AF" "PF" "CF" FLAGS ON
0057 73 27 INC ERRO2 3 GO TO ERROR ROUTINE IF "CF" NOT SET
0059 75 25 INZ ERR02 3 GO TO ERROR ROUTINE IF "ZF" NOT SET
0058 78 23 JINP ERRO2 3 GO TO ERROR ROUTINE IF "PF" NOT SET
005D 79 21 NS ERRO2 3 GO TO ERROR ROUTINE IF "SF" NOT SET
005F 9F LAHF 3 LOAD FLAG IMAGE TO (AH)
0060 BI 05 MoV cL,5 3 LOAD COUNT REGISTER WITH SHIFT COUNT
0062 D2 EC SHR AH,CL 3 SHIFT "AF" INTO CARRY BIT POSITION
0064 T3 1A JINC ERRO2 3 GO _TO ERROR ROUTINE IF "AF" NOT SET
0066 BO 40 MOV AL, 40H 3 SET THE "OF" FLAG ON
0068 DO EO SHL AL, 1 3 SETUP FOR TESTING
006A T1 14 JNO ERRO2 3 GO_TO ERROR ROUTINE IF "OF" NOT SET
006C 32 E4 XOR AH, AH 3 SET (AH) =0
006E SE SAHF 3 CLEAR "SF", "CF", "ZF", AND "PF"
006F T6 OF JBE ERRO2 3 GO TO ERROR ROUTINE IF'"CF" ON wn
3 GO TO ERROR ROUTINE IF "ZF" ON m
0071 78 0D Js ERRO2 3 GO ro ERROR ROUTINE IF "SF" ON
0073 TA 0B JP ERRO2 3 GO TO ERROR ROUTINE IF "PF" ON X
0075 SF LAHF 3 LOAD FLAG IMAGE TO (AH) —
0076 D2 EC SHR AH,CL 3 SHIFT "AF" INTO CARRY BIT POSITION =
0078 T2 06 Jc ERRO2 3 GO TO ERROR ROUTINE IF ON o
007A DO E4 SHL AH, 1 3 CHECK THAT "OF" IS CLEAR 2
007C 70 02 Jo ERRO2 3 GO TO ERROR ROUTINE IF ON
00TE T4 03 Jz CTA 3 CONTINUE CONFIDENCE TESTS IF "ZF" SET o
0080 ERRO2:
0080 F4 3 ERROR_HALT

008! EB FD JMP ERRO2 H
0083 CTA:

0083 B8 ---- R AX,DATA 3
0086 8E D8 MoV DS, AX 3

| Raintutund CHECK FOR PROCESSOR SHUTDOWN

0088 E4 64 IN AL, STATUS_PORT i
008A A8 04 TEST AL,SYS_FLAG 3
008C 75 03 JNZ ciB 3
008E E9 0123 R JMP SHUTO H

ERROR LOOP TRAP

SET DATA SEGMENT
INTO THE (DS) SEGMENT REGISTER

READ CURRENT KEYBOARD PROCESSOR STATUS
CHECK FOR SHUTDOWN IN PROCESS FLAG

GO IF YES

ELSE CONTINUE NORMAL POWER ON CODE

TEST1 5-27
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6 POWER ON SELF TEST (POST)

CHECK FOR SHUTDOWN 09

AL ,CMOS_SHUT_DOWN+NM
cuos PORT AL~

AL,CMOS_DATA
AL+ AH
c1é

CHECK FOR SHUTDOWN 0A

CMP
JE

suB
ouT

AH, 0AH
c1c

AL, AL
X28T+1,AL

1=11
04-21-86

CMOS ADDRESS FOR SHUTDOWN BYTE

1/0 DELAY

GET REQUEST NUMBER

WAS IT SHUTDOWN REQUEST 97

SAVE THE SHUTDOWN REQUEST

BYPASS INITIALIZING INTERRUPT CHIPS

WAS IT SHUTDOWN REQUEST A?
BYPASS INITIALIZING INTERRUPT CHIPS

INSURE MATH PROCESSOR RESET

H
3 RE-INITIALIZE THE 8259 INTERRUPT #1 CONTROLLER CHIP :
3

Mov
out

AL, 1 IH
INTA00,AL
+2

AL, 08H
INTAO1,AL
+2
AL, 04H
INTAO1,AL
$+2
AL,01H
iNTAO‘,AL
AL, OFFH
INTAO| AL

ICWI - EDGE, MASTER, ICW4

WAIT STATE FOR 1/0
SETUP ICW2 - INTERRUPT TYPE 8H (8-F)

WAIT STATE FOR 1/0
SETUP ICW3 - MASTER LEVEL 2

1/0 WAIT STATE
SETUP ICW4 - MASTER,8086 MODE

IAIT STATE FOR II
SK ALL INTERRUI
¢VIDEO ROUTINE ENABLES INTERRUPTS)

1]
3 RE-INITIALIZE THE 8259 INTERRUPT #2 CONTROLLER CHIP
H

MoV
ouT
JMP
MoV
ouT
MoV
JMP
ouT
JMP
MOV
ouT
JMP
MoV
ouT

AL, 1 1H
INTB00 , AL

$+2

AL, INT_TYPE
INTBO15AL
AL, 02H

+
INTBO1,AL
$+2

AL,01H
lNTBOl.AL

AL OFFH
lNTBOt.AL

ICWt - EDGE, SLAVE ICw4

WAIT STATE FOR 1/0
SETUP ICW2 - INTERRUPT TYPE 70 (70-7F)

SETUP ICW3 - SLAVE LEVEL 2
1/0 DELAY
SETUP ICW4 - 8086 MODE, SLAVE

WAIT STATE FOR 1/0
MASK ALL INTERRUPTS OFF

SET,
RETURNED .
CMOS =
CMOS = 1 SHUT DOWN AFTER MEMORY S12ZI
CMOS = 2  SHUT DOWN AFTER MEMORY TEST
CMOS = 3  SHUT DOWN WITH MEMO
CMOS = 4 SHUT DOWN WITH BOOT LOADER REQ!
CMOS = 5  JMP_DWORD REQUEST -
CMOS = 6 PROTECTED MODE TEST3 PASSED
CMOS = 7 PROTECTED MODE TEST3 FAILED
CMOS = 8 PROTECTED MODE TEST! FAILED
CMOS = 9 BLOCK MOVE SHUTDOWN REQUEST
CMOS = A JMP DWORD REQUEST -

NOTES

SHUTDOWN = RESTART

RETURN CONTROL AFTER A SHUTDOWN COMMAND IS ISSUED
DESCRIPTION
A TEST IS MADE FOR THE SYSTEM FLAG BEING SET. iF THE SYSTEM FLAG iS
THE SHUTDOWN BYTE IN CMOS IS USED TO DETERMINE WHERE CONTROL IS

SOFT RESET OR UNEXPECTED SHUTDOWN
E

t RETURNS ARE MADE WITH INTERRUPTS AND NMI DISABLED.
USER MUST RESTORE SS:SP (POST DEFAULT SET = 0000:0400),
ENABLE NON- MASKABLE INTERRUPTS (NMI) WITH AN OUT TO
HIGH

PORT 70H
ST1_TO ENABLE INTERI

U
MUST ALSO RESTORE THE INTERRUPT MASK REGISTERS.

(INTERRUPT CHIPS & 287 ARE INITIALIZED)

(W/O INTERRUPT CHIPS INITIALIZED)

1T Of D THEN ISSUE A
S. FOR SHUTDO'N (5) THE USER

BRANCH3

CHECK FROM WHERE

TEMP(

AL ,CMOS_SHUT_DOWN+NM1
NS _PORT,AL™

S8 DATA, AL
AH,AC
AL, 0AH

SHUTO
S1,0FFSET BRANCH
X

s,

S1,AX

BX,CS1[S1]

'ORARY STACK FOR POST
AX,ABSO

SP,OFFSET oTOS

BX

SHUTO

CLEAR CMOS BYTE

1/0 DELAY
SET BYTE TO 0

COMPARE WITH MAXIMUM TABLE ENTRIES
SKIP TO POST IF GREATER THAN MAXIMUM
POINT TO THE START OF THE BRANCH TABLE

POINT TO BRANCH ADDRESS
MOVE BRANCH TO ADDRESS TO BX REGISTER

SET STACK SEGMENT TO ABSO SEGMENT

SET STACK POINTER TO END OF VECTORS
JUMP BACK TO RETURN ROUTINE

NORMAL POWER UP/UNEXPECTED SHUTDOWN
SHUT DOWN AFTER MEMORY SIZE

SHUT DOWN AFTER MEMORY TEST

SHUT DOWN WITH MEMORY ERROR

SHUT DOWN WITH BOOT_LOADER REQUEST
JMP DWORD REQUEST WTTH INTERRUPT INIT
PROTECTED MODE TEST7 PASSED

PROTECTED MODE TEST7 FAILED

JMP DWORD REQUEST l'IO INTERRUPT INIT)
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TEST! ---- 04/21/86 POWER ON SELF TEST (POST) 04-21-86
992 PAGE
993 3==-=- ©I0_ROM_INIT MUST BE INITIALIZED BY THE USER FOR VECTORED REQUESTS
994
995 0119 SHUTS:
996 0119 E4 60 IN AL,PORT_A 3 FLUSH THE KEYBOARD BUFFER
997 0118 BO 20 MOV AL,EOI 3 FLUSH LAST TIMER REQUEST IF PENDING
998 011D E6 20 out INTA00, AL 3 - TO ALLOW TIMER INTERRUPTS
99 011F SHUTA:
1000 O1IF FF 2E 0067 R JMP DWORD PTR ©10_ROM_INIT 3 FAR JUMP TO USER DEFINED LOCATION
1001 3 AFTER SHUTDOWN TO REAL MODE CODE
1002 3 WITH INTERRUPTS AND NMI DISABLED
1003 3==-=- CHECKPOINT 01
1004
1005 0123 SHUTO:
1006 0123 BO 01 MoV AL,01H 3 GODDOODDOBGOO
1007 0125 E6 80 out MFG_PORT, AL 3 <><> CHECKPOINT 01 <><>
1008
1009 §=---- READ/WRITE/TEST THE 80286 REGISTERS WITH ONE'S AND ZERO'S
1010
1011 0127 B8 FFFF MoV AX, OFFFFH 3 SETUP ONE'S PAYTERN IN (AX
012 012A F9 STC 3 SET CARRY
1013 0128 713 21 JINC ERRO{ 1 GO IF NO CARRV
1014 012D ca:
1015 012D 8E DB MoV DS, AX 3 WRITE PATTERN TO ALL REGISTERS
1016 012F 8C DB MoV BX,DS
1017 0131 8E C3 MoV ES,BX
1018 0133 8C C! MoV CX,ES
1019 0135 8E DI MoV SS,CX
1020 0137 &C D2 MoV DX,SS
1021 0139 8B E2 MoV SP,DX
1022 0138 8B EC MoV BP,SP
1023 013D 8B F5 MoV S1,8BP
1024 013F 8B FE MoV DI1,SI
1025 0141 73 07 JNC
1026 0143 33 CT XOR AX,DI 3 PATTERN MAKE IT THROUGH ALL REGISTERS
1027 0145 75 07 JINZ ERRO1 3 NO - GO TO ERROR ROUTINE
1028 0147 F8 cLe 3 CLEAR CARRY FLAG
1029 0148 EB E3 JMP cs
1030 014A co: 3 TSTIA
1031 014A 0B C7 OR AX,DI 3 ZERO PATTERN MAKE IT THROUGH ?
1032 014C T4 01 C10A 3 YES - GO TO NEXT TEST
1033 014E ERRO1:
1034 014E F4 T 3 HALT SYSTEM
1035
1036 j===== INSURE THAT CMOS CLOCK INTERRUPTS ARE DISABLED
1037 014F C10A:
1038 014F BO 8B Mov AL, (CMOS_REG_B+NM1) 3 ADDRESS CMOS ALARM BYTE WITH NMI=OFF
1039 0151 E6 70 out CMOS_PORT AL~ 3
1040 0153 90 NOI 3 1/0 DI
1041 0154 E4 T1 IN AL,CMOS_DATA 3 READ DATA TO OPEN STANDBY LATCH
1042 0156 B8 8B8B MOV AX,X* (CMOS_REG_B+NMI)  § ADDRESS TO BOTH (AH) AND (AL)
1043 0159 E6 70 ouT CMOS_PORT , AL 3 ADDRESS CMOS ALARM BYTE WITH NM1=OFF
1044 0158 90 NOP 3 1/0 DELAY
1045 015C E4 T1 IN AL ,CMOS_DATA 3 GET THE CURRENT CONTROL REGISTER
1046 015E 24 07 AND AL 000031113 3 CLEAR SET,PIE,AIE, AND SQWE BITS
1047 0160 86 C4 XCHG 3 SAVE IT
1048 0162 E6 70 out cuos PORT.AL
1049 0164 86 C4 XCHG .
1050 0166 E6 TI ouT CMOS_DATA, AL
1051
1052 0168 BO 8C Mov AL ,CMOS_REG_C+NM1 3 ADDRESS CMOS FLAGS BYTE WITH NMI=OFF
1053 016A 90 NOP 3 1/0 DELAY
1054 0168 E6 T0 ouT CMOS_PORT, AL
1055 016D 90 NOP 3 1/0 DELAY
1056 016E E4 T1 IN AL ,CMOS_DATA 3 READ STATUS TO CLEAR PENDING INTERRUPT
1067
1058 gmm=-- RESET VIDEO
1059 0170 BO 00 AL, 3 CLEAR DATA BYTE TO DISABLE VIDEO
1060 0172 BA 03D8 uov DX, 03D8H 3 GET COLOR MODE CONTROL PORT ADDRESS
1061 0175 EE ouT DX, AL 3 DISABLE COLOR VIDEO
1062 0176 FE CO INC AL 3 MONOCHROME MODE RESET MASK
1063 0178 B2 BB MoV DL, 0B8H 3 GET ADDRESS OF MONOCHROME MODE CONTROL
1064 017TA EE ouTt DX, AL 3 DISABLE B/W VIDEO, ENABLE HIGH RES
1065 0178 B2 BA [\ DL, 0BAH 3 ADDRESS OF MONOCHROME STATUS REGISTER
1066 017D EC IN AL,DX 3 READ STATUS TO DISABLE EGA VIDI
1067 017E B2 DA ' MoV DL, 0DAH 3 ADDRESS OF COLOR MODE_STATUS REQISTER
1068 0180 EC IN AL,DX 3 READ STATUS TO DISABLE EGA VIDEO
1069 0181 BO 00 MoV AL 3 SELECT ATTRIBUTE PALETTE REGISTER 0
1070 0183 B2 CO MoV DL, 0COH 3 WRITE O TO ATTRIBUTE ADDRESS REGISTER
1071 0185 EE out DX, AL 3 TO DISABLE EGA VIDEO
1072 0186 BO FC MoY AL, 111111008 3 DISABLE PARITY CHECKERS
1073 0188 E6 61 out PO AL
1074
1075 3
1076 3 TEST.02 ]
1077 3 ROM CHECKSUM TEST 1 '
1078 3 DESCRIPTION '
1079 3 A CHECKSUM IS DONE FOR THE 32K
1080 3 READ ONLY MEMORY MODULES (TWO) 1
1081 3 CONTAINING POST, BASIC AND BI1OS.:
1082 s 17
1083 m
1084 3===-- CHECKPOINT 02
1085 o
1086 018A BO 02 MoV AL, 02H f} GOBBBGIBPBBBGOO -
1087 018C E6 80 out MFG_PORT, AL 3 <><> CHECKPOINT 02 <><> S
1088
1089 ASSUME  SS:CODE =
1090 018E 8C C8 MoV AX,CS 3 SETUP SS SEGMENT REGISTER
1091 0190 8E DO MOV SS,AX o
1092 0192 8E D8 MOV DS, AX 3 SET UP DATA SEGMENT TO POINT TO
1093 0194 33 F6 XOR S1,S1 3 ROM ADDRESS START
1094 0196 33 DB XOR BX,BX 3 CLEAR CHECK REGISTER
1095 0198 B5 80 MoV CH, 080H 3 COUNT FOR 32K WORDS
1096 019A Cits
1097 019A AD LODSW 3 MOVE TWO BYTES INTO AX -- Sl=S1+2
1098 0198 02 DC ADD BL,AH 3 ADD ODD BYTE AT DS:Sl+1 TO CHECKSUM
1099 019D 02 D8 ADD BL,AL 3 ADD EVEN BYTE AT DS:1SI TO CHECKS
1100 019F E2 F9 LooP  cii 3 LOOP COUNT FOR 65K BYTES (32K WORDS.
1101 01A1 T3 02 JINC CHE 3 EXIT IF "LOOP" RESET THE CARRY FLAG
1102 3 _(NOTE: MODEL BYTE MUST NOT = ZERO)
1103 01A3 74 01 vz CliA 3 CONTINUE IF CHECKSUM VALID (ZERO)
1104 01A5 CHIE:
1105 01AS F4 HLT 3 ELSE HALT IF CHECKSUM PROBLEM
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TEST1 ---- 04/21/86 POWER ON SELF TEST (POST) 04-21-86

1106 ]

1107 3 TEST.03 t

1108 ] VERIFY CMOS SHUTDOWN BYTE '

1109 3 DESCRIPTION '

1110 ] ROLLING BIT WRITTEN AND ]

||I; ] VERIFIED AT SHUTDOWN ADDRESS. ]

" 3

113

;::: gom——- VERIFY AND CLEAR SHUTDOWN FLAG

1116 01A6 CllAs

1117 01A6 BO 03 MoV AL,03H 3 GODOODO>DOOD
:II: 01A8 E6 80 out MFG PORT, AL 3 <><> CHECKPOINT 03 <><>
1

1120 01AA B9 0009 MOV CX,09H 3 LOOP COUNT

1121 01AD B4 0t MOV AH, 1 § START WITH BIT 0

1122 O1AF CciiBs

1123 01AF BO 8F MoV AL ,CMOS_SHUT_DOWN+NMI

1124 01B! E6 70 ouT CMOS PORT,AL™

1128 0183 8A C4 MoV t OUTPUT ROLLING BIT

1126 01BS E6 71 ouT CMOS DATA, AL

1127 01B7 BO &F MOV AL, CﬂDS SHUT DOWN+NM1 3 READ CMOS

1128 01B9 %90 NOP 3 1/0 DELAY

1129 01BA E6 70 out CMOS_PORT, AL

1130 01BC 90 NOP 3 1/0 DELAY

1131 0I1BD E4 71 IN AL ,CMOS_DATA

1132 OIBF 3A C4 CMP » § MUST BE THE SAME

1133 01C1 75 8B JINZ ERRO{ 1 ERROR IF NO’

1134 01C3 DO D4 RCL. AH, 1 3 ROLL A BIT THROUGH SHUTDOWN BYTE
1138 01C8 E2 E8 LooP ciie 3 LOOP TILL DONE

1136

137 ]

1138 3 TEST.04 t

1139 1) 254 CHECK TIMER 1 ]

1140 t DESCRIPTION ]

1141 ] SET TIMER COUNT TO ]

1142 3 CHECK THAT TIMER | ALL BITS ON

1143 ]

1144

1148 ASSUME DS:DATA

1146 01CT B8 -==- R Mov AX,DATA 3 SET DATA SEGMENT

1147 0ICA 8E D& MoV

1148 01CC BO 04 MoV AL.04H 3 B i i

1149 0ICE E6 80 ouTt MFG_PORT, AL 1 <><> CHECKPOINT 04 <><>
1180

1181 DISABLE DMA CONTROLLER

1182 3 (AL) ALREADY = 04H

1153 01D0 E6 08 ouT DMAO08, AL 3 DISABLE DMA CONTROLLER

|l:: 01D2 E6 DO ouT DMA18,AL 3 DISABLE DMA CONTROLLER 2

1"

1186 VERIFY THAT TIMER 1 FUNCTIONS OK

1187

1158 01D4 8B 16 0072 R MOV DX, ORESET_FLAG 3 SAVE RESET FLAG WHILE REFRESH 1S OFF
1159 01D8 BO 54 MoV ' 3 SELECT TIMER 1,LSB,MODE

1160 O1DA E6 43 out TIMER+3,AL

1161 01DC EB 00 JMP $+2 3 1/0 DELAY

1162 01DE BO 12 MOV AL,18 3 SET INITIAL TIMER COUNT TO 18

1163 01EC E6 41 ouT TIMER+{ AL

1164 01E2 BT 0% MoV BH, 08H 3 LOOP COUNT

1165 0IE4 cia: 3 TIMER!I_BITS_ON

1166 01E4 BO 40 MoV AL, 40H 3 LATCH TIMER™! COUNT

1167 01E6 EB 00 JMP +2 3 1/0 DELAY

1168 01E8 E6 43 ouT TIMER+3, AL

1169 O1EA 80 FB IF CMP BL,01FH 3 YES - SEE IF ALL BITS GO ON

1170 O1ED 74 0B JE ci13 3 TIMERI_BITS_OFF

1171 '01EF E4 41 IN AL, TIMER+1 3 READ TTMER T COUNT

1172 0IF1 OA D8 OR BL,AL 3 ALL BITS ON IN TIMER

1173 0IF3 E2 EF LooP ci12 3 TIMERI_BITS_ON

1174 01IF5 FE CF DEC BH

1175 01FT 75 EB JNZ ci2 3 TRY AGAIN

1176 0IF9 F4 HLT 3 TIMER 1 FAILURE. HALT SYSTEM
177 3 TIMERI_BITS_OFF

1178 3

179 3 TEST.05 ]

1180 ] 8254 CHECK TIMER | ALL BIT OFF

1181 3 DESCRIPTION 3

1182 3 SET TIMER COUNT H

1183 3 CHECK THAT TIMER | ALL BITS OFF 1t

1184 H

1185

1186 | Rttt CHECKPOINT 05

1187

1188 01FA BO 05 Ci13s MOV AL, 05H ] DGO

1189 0IFC E6 80 out MFG_PORT, AL. 3 <><> CHECKPOINT 05 <><>

1190

1191 OIFE 8A C3 MoV AL,BL 3 SET TIMER 1 COUNT

1192 0200 2B C9 sue CX,CX

1193 0202 E6 41 out TIMER+1,AL

1194 0204 B7 05 MoV BH, 05H 3 SET TRY AGAIN COUNT

1198 0206 Cla: 1 TIMER_LOOP

1196 0206 BO 40 Mov AL , 40H 3 LATCH TIMER 1 COUNT

1197 0208 E6 43 out TIMER+3,AL

1198 020A EB 00 JMP $+2 3 DELAY FOR TIMER

1199 020C EB 00 JMP $+2 3 ADDED DELAY FOR TIMER

1200 020E E4 4! IN AL, TIMER+1 3 READ TIMER 1 COUNT

1201 0210 22 D8 AND BL,AL

1202 0212 74 07 Jz ci15 3 GO TO WRAP DMA REGISTER TESTS

1203 0214 E2 FO LoorP Ci4 3 TIMER_LOOP

1204 0216 FE CF DEC

1205 0218 75 EC JNZ Ci4

1206 021A F4 HLT 3 HALT SYSTEM

1207

1208 3

1209 3 TEST.06 3

1210 3 8237 DMA O INITIALIZATION 1

1211 ] CHANNEL REGISTER TEST t

1212 3 DESCRIPTION :

1213 3 DISABLE THE 8237 DMA CONTROLLER.:

1214 3 lRlTEIREAD THE CURRENT ADDRESS @

1215 ] WORD COUNT REGISTERS FOR [

1216 ] ALL CHANNELS . :

1217 H

1218

1219
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1220 [ Sonni CHECKPOINT 06
1221 o21B Ci5:
1222 021B B8 ---- R Mov AX,DATA 3 SET DATA SEGMENT
1223 021E 8E D& MoV DS, AX
1224 0220 BO 06 Mov AL.DsH 3 DGO
1225 0222 E out MFG 3 <><> CHECKPOINT 06 <><>
1226 0224 89 16 0072 R Mov .REEET FI..AG DX 3 RESTORE SOFT RESET FLAG
1227 0228 E out DMA+0DH, Al 3 SEND MASTER CLEAR TO DMA
122
IZZ: | Atniied WRAP DMA 0 CHANNEL ADDRESS AND COUNT REGISTERS
123
1231 022A BO FF Mov AL, OFFH 3 WRITE PATTERN "FF" TO ALL REGISTERS
1232 022C B8A D8 Cié: Mov BL,AL 3 SAVE PATTERN FOR COMPARE
1233 022E BA F8 MoV BH, AL
1234 0230 B9 0008 Mov cx,8 3 SETUP LOOP COUNT
1235 0233 BA 0000 Mov DX, DMA 3 SETUP 1/0 PORT ADDRESS OF REGISTER
1236 0236 EE CiT: ouT DX, AL 3 WRITE PATTERN TO REGISTER, LSB
1237 0237 EB 00 JMP '02 3 1/0 DELAY
1238 0239 EE ouT DX, AL 3 MSB OF 16 BIT REGISTER
1239 023A BO Of Mov AL,01H 3 AL TO ANOTHER PATTERN BEFORE READ
1240 023C EB 00 JMP $+2 3 1/0 DELAY
1241 023E EC IN AL,DX 3 READ 16-BIT DMA CH REG, LSB 2ST DMA
1242 023F EB 00 JMP +2 3 1/0 DELAY
1243 0241 8A EO Mov AH, AL 3 SAVE LSB OF 16-BIT REGISTER
1244 0243 EC IN AL, DX 3 READ MSB OF DMA CHANNEL REGISTER
1245 0244 3B D8 CMP BX,AX 3 PATTERN READ AS WRITTEN?
1246 0246 74 01 JE ci8 3 YES - CHECK NEXT REGISTER
1247 0248 F4 HLT 3 NO - HALT THE SYSTEM
1248 0249 ci8: 3 NXT_DMA_CH
1249 02495 42 INC DX 3 SET_1/0 PORT TO NEXT CHANNEL REGISTER
1250 024A E2 EA LooP ciT 3 WRITE PATTERN TO NEXT REGISTER
1251 024C FE CO INC AL 3 SET PATTERN TO 0
|§:§ 024E 74 DC Jz Cile 3 YES CONTINUE
1
|§54 | Rl WRITE DMA WITH 55 PATTERN
1255
1256 0250 80 FB 55 CMP BL,055H 3 CHECK IF "S55" PATTERN DONE
1287 0253 74 09 Jz c19 3 GO IF YES
1258 0255 80 FB AA CMP BL, 0AAH 3 CHECK IF "AA" PATTERN DONE
1259 0258 74 08 Jz c20 H IF YES
1260 025A BO 58 MoV AL, 055H
1261 025C EB CE JMP cile
126,
|§63 | Rt WRITE DMA WITH AA PATTERN
1264
1265 025E BO AA Ci19: MoV AL, OAAH
1266 0260 EB CA JMP cie
1267
1268 3
1269 3 TEST.O7 3
1270 3 8237 DMA | INITIALIZATION 3
1271 3 CHANNEL. REGISTER TEST H
1272 3 DESCRIPTION )
12713 3 DISABLE 8237 DMA CONTROLLER 1.
1274 3 WRITE/READ THE CURRENT DMA 1 ]
1275 3 ADDRESS AND WORD COUNT )
1276 3 REGISTERS FOR ALL CHANNELS. T
1277 H
1278
::;2 CHECKPOINT 07 - DMA |
1281 0262 BO 07 MoV OTH 3 <><><><><><><><><><><><>
1282 0264 E6 80 ouT MFG PORT; 3 CHECKPOINT 07 <><>
I§:3 0266 E6 DA out DMAT+0DH®2, AL 3 SEND MASTER CLEAR TO 2ND DMA
1284
|2:5 WRAP DMA | CHANNEL ADDRESS AND COUNT REGISTERS
1286
1287 0268 BO FF MoV AL, OFFH 3 WRITE PATTERN FF TO ALL REGISTERS
1288 026A 8A D8 Cl6A: MoV BL,AL 3 SAVE PATTERN FOR COMPARE
1289 026C 8A F8 Mov BH, AL
1290 026E B9 0008 MoV CcX,8 3 SETUP LOOP COUNT
1291 0271 BA 00CO MoV DX,DMA 1 3 1/0 PORT ADDRESS OF REGISTER
1292 0274 EE C17As out DX.AL 3 IRITE PATTERN 70 REGISTER, LSB
1293 0275 EB 00 JMP $+2 3 II LAY
1294 0277 EE out DX, AL 3 DF 16 BIT REGISTER
1295 0278 BO 01 Mov AL,01H 3 AL TO ANOTHER PAT BEFORE RD
1296 027A EB 00 JMP $+2 3 1/0 DELAY
1297 027C EC IN AL,DX 3 READ 16 BIT DMA CH REG, LSB 2ST DMA
1298 027D EB 00 JMP +2 3 1/0 DELAY
1299 027F 8A EO MoV AH, AL 3 SAVE LSB OF 16-BIT REGISTER
1300 0281 EC IN AL, DX 3 READ MSB OF DMA CH REGISTER
1301 0282 38 D8 CMP BX, AX 3 PATTERN READ AS WRITTEN?
1302 0284 74 0! JE C18A 3 YES - CHECK NEXT REGISTER
1303 0286 F4 LT 3 NO - HALT THE SYSTEM
1304 0287 Ci18As 3 NXT_DMA_(
1305 0287 83 C2 02 D DX, 2 3 SET_1/07PORT TO NEXT CHANNEL REGISTER
1306 028A E2 E8 LooP CITA 3 WRITE PATTERN TD NEXT REGISTER
1307 028C FE CO INC 3 SET PATTERN TO
1;08 028E T4 DA Jz CleA 3 YES CONTINUE
1309
:gl? | atinieid WRITE DMA WITH 55 PATTERN

1
1312 0290 80 FB 55 CMP BL,55H 3 CHECK IF 55 PATTERN DONE
1313 0293 74 09 Jz C20A 3 GO _IF YES
1314 0295 80 FB AA CMP BL, 0AAH 3 CHECK IF AA PATTERN DONE
1315 0298 74 08 Jz 3+ GO IF YES
1316 029A BO 55 MoV AL, 55H
:gl; 029C EB CC JMP Cl6A

1
:géz | Ratuininded WRITE DMA WITH AA PATTERN
321 029E BO AA C20A: MoV AL, OAAH
:ggg 02A0 EB C8 Ji CtéeA
:gg; | At INITIALIZE AND START MEMORY REFRESH
1326 02A2 cais
1327 02A2 8B IE 0072 R MoV BX..RESET FLAG 3 GET THE RESET FLAG
1328 02A6 A3 0010 R MoV OEQUIP_FLAG,AX 3 DO A DUMMY MEMORY WRITE BEFORE REFRESH
1329 02A9 B Mov AL,18 ~ 3 START REFRESH TIMER
:gg? 02AB E6 41 ouTt TlMER#',AL
1332 | Rauiadated SET DMA COMMAND
1333
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1334 02AD 2A CO suB AL, AL 3 DACK SENSE LOW,DREQ SENSE HIGH
1335 02AF E6 08 ouT DMA+8, AL 3 LATE WRITE, FIXED PRIORITY, NORMAL
1336 5 TIMING, CONTROLLER ENABLE, CHO ADDRESS
1337 3 HOLD DISABLE, MEMORY TO MEMORY DISABLE
:gg: 0281 E6 DO ouTt DMA18,AL 3 SAME TO SECOND CONTROLLER
13:0 MODE SET ALL DMA CHANNELS
1341
1342 o2l 0 40 Mov AL, 40H 3 SET MODE FOR CHANNEL 0
1343 02B5 E6 out DMA+0BH, AL.
44 02B7 BO CO Mov AL, 0COH 3 SET CASCADE MODE ON CHANNEL 4
1345 0289 E6 D6 out DMA|6006H AL
1346 02BB EB 00 JMP 3 1/0 DELAY
1347 028D BO 41 Mov AL 41H 3 SET MODE FOR CHANNEL 1
1348 02BF E6 0B ouTt DMAOOBH,AL
1349 02C1 E6 D6 ouT DMAIBOOGH.AL 3 SET MODE FOR CHANNEL §
1350 02C3 EB 00 JMP ’ 3 1/0 DELAY
1351 02C5 BO 42 Mov 42H 3 SET MODE FOR CHANNEL 2
1352 02C7 E6 0B out DMA 0BH, Al
1363 02C9 E6 D6 ouTt DMAIU#OGN AL 3 SET MODE FOR CHANNEL 6
54 02CB EB 00 JMP $+2 3 1/0 DELAY
1355 02CD BO 43 Mov AL,43H 3 SET MODE FOR CHANNEL 3
1356 02CF E6 ouT DMA+0BH, AL
lgﬁz 02D1 E6 D6 out DMA18+06H, AL 3 SET MODE FOR CHANNEL 7
138
'36; g RESTORE RESET FLAG
136
:;:é 0203 89 I1E 0072 R Mov ORESET_FLAG,BX
1363 3
1364 & TEST.08 t
1368 3 DMA PAGE REGISTER TEST t
1366 3 DESCRIPTION :
1367 3 WRITE/READ ALL PAGE REGISTERS H
1368 H
1369
1370 | Sttt CHECKPOINT 08
1371

2A
1434 032A BO 09
1435 032C E6 80
1436 oagg 2B C9
1438 0330 E4 61

1440 0334 EV FA
1441 0336 E3 F1

38
1443 0338 E4 61

1445 033C EO FA
1446 033E E3 E9
T

5-32 TEST1

co
008F
Fé6

0080
Fo

00

GO DGOOOD
<><> CHECKPOINT 08 <><>

DO ALL DATA PATTERNS

TEST DMA PAGES 8! THROUGH 8EH

SAVE CURRENT DATA PATTERN
CHECK LAST WRITTEN

CHANGE DATA BEFORE READ
DATA AS WRITTEN?

i GG ERROR HALT IF NOT

CONTINUE TILL PORT 80
NEXT PATTERN TO RIPPLE

FOR ADDRESS LINES DURING REFRESH)
WRITE AN CC TO PAGE REGISTERS

SAVE THE DATA PATTERN
OUTPUT PAGE REGISTER

CHANGE DATA PATTERN BEFORE READ
GET THE DATA FROM PAGE REGISTER

GO IF ERROR

GO IF ERROR

SET UP DATA PATTERN OF 33
DO DATA 33

CHECK DONE

IF_YES
SET UP FOR DATA PATTERN 00
DO DATA O

HALT SYSTEM

Rl R ittt
<><> CHECKPOINT 09 <><>

INSURE REFRESH BIT IS TOGGLING
INSURE REFRESH 1S OFF

MoV AL, 08H 3
out MFG_PORT, AL H
suB AL,
MoV DX,DMA_PAGE
MOV CX, OFFH 3
c2zA:  OUT DX, AL
INC DX
INC AL
CMP DX, 8FH 3
INZ c22a
XCHG AH, AL 3
DEC AH 3
DEC DX 3
c228:  SUB AL, AL 3
N AL,DX
P AL, AH 3
SNZ <28
DEC AH
DEC DX
CMP DX,MFG_PORT H
INZ caz8
INC AH i
MOV AL, AH
LooP c22A
gm===- TEST LAST DMA PAGE REGISTER (USED
MoV AL, 0CCH 3
caa: MoV DX,LAST_DMA_PAGE
MOV AH, AL 3
our DX, AL 3
VERIFY PAGE REGISTER 8F
sus AL, AL 3
IN AL,DX 3
CMP AL, AH
JNZ 6 3
CMP AH, 0CCH
JINZ 5 i
MoV AL, 033H 3
2 3
c2s:
MP AH, 0 3
Jz ca7 3
sus AL, AL 3
caz2 3
----- ERROR HALT
ca61
HLT 3
3
3 TEST.09 k)
3 STORAGE REFRESH TEST 1
3 DESCRIPTION 3
3 VERIFY REFRESH IS OCCURRING :
i
g----- CHECKPOINT 09 - TEST MEMORY REFRESH
cats
MoV 09H 3
ouT urc PORT, AL 3
suB CX,EX H
ca8:
IN AL,PORT B 3
TEST AL REFRESH_BIT
LooPz 3
Jexz czs
ca9:

IN AL,PORT B

TEST AL, REFRESH BIT 3
LOOPNZ C2

Joxz cze 3

3 ERROR HALT IF TIMEOUT

INSURE REFRESH 1S ON
ERROR HALT IF NO REFRESH BIT



18M Ptrlon.l Computer MACRO Assembl Versi
04,

on 2.00

=16

1
04-21-86

B e i O i il
<><> CHECKPOINT 0A <><>

100 MILLISECONDS FOR THIS LOOP
CHECK FOR INPUT BUFFER FULL

GU lF NOT

IS THE OUTPUT BUFFER ALSO FULL?
TRY AGAIN
CONTINUE IF OK

HALT SYSTEM I[F BUFFER FULL

GO OB BBGGOOOS
<><> CHECKPOINT 0B <><>

SELF _TEST COMMAND
SET RETURN ADDRESS

1S THE OUTPUT BUFFER FULL?
GO IF NOT

USH
SET RETURN ADDRESS
GO WAIT FOR BUFFER
GET THE ENDING RESPONSE

GBGOOOOBGOO
<><> CHECKPOINT 0C <><>

GO IF NOT OK

READ INPUT COMMAND
SET RETURN ADDRESS
1SSUE COMMAND

SET RETURN ADDRESS
GO WAIT FOR RESPONSE
GET THE SWITCH

SAVE TEMPORARY

WRITE BYTE COMMAND

SET RETURN ADDRESS

1SSUE THE COMMAND

CONTINUE IF COMMAND ACCEPTED

GO DBBGDODGDOOOD
<><> CHECKPOINT 0D <><>

ENABLE OUTPUT BUFFER FULL INTERRUPT,
DISABLE KEYBOARD, SET SYSTEM FLAG,
PC 1 COMPATIBILITY, INHIBIT OVERRIDE

NO INTERRUPTS ALLOWED

SEND COMMAND IN AL REGISTER
LOOP COUNT

WAIT FOR THE COMMAND ACCEPTED

200MS/PER LOOP * &
CHECK FOR RESPONSE

=1200 MS +

GO IF RESPONSE
TRY AGAIN
DECREMENT LOOP COUNT

RETURN TO CALLER

w
m
(3}
on,
(=]
=4
()}

GO >OGO
<><> CHECKPOINT OE <><>

TESTI /21786 POWER ON SELF TEST (POST)
1448
1449 3
1450 3 TEST.10
1451 3 8042 INTERFACE TEST
1452 3 READ CONF1GURATION JUMPERS
1453 3 DESCRIPT!ON
1454 3 ISSUE A SELF TEST TO THE 8042.
1455 3 INSURE A 55H 1S RECEIVED.
1456 3 READ MANUFACTURING AND DI1SPLAY
1457 3 JUMPERS AND SAVE IN MFG_TEST.
1458 H
1459
1460 Rt CHECKPOINT 0A
1461
1462 0340 BO OA MOV L, OAH
1463 0342 E6 80 out MFG_PORT, AL
1464
|:65 §====-- SOFT RESET (HANDLE ALL POSSIBLE CONDITIONS)
1466
1467 0344 2B C9 sus CX,CX
1468 0346 E4 64 TST1:  IN AL ,STATUS_PORT
1469 0348 8A EO MOV AH, AL
1470 034A F6 C4 01 TEST AH,OUT_BUF_FULL
1471 034D 74 02 Jz TST2
1472 034F E4 60 IN AL ,PORT_A
1473 0351 F6 C4 02 TsT2:  TEST AH, INPT BUF_FULL
1474 0354 EO FO LOOPNZ  TST
1475 0356 T4 01 Jz TST4
1476
1477 0358 F4 ERRO:  HLT
1478
1479 | Rl ISSUE A RESET TO THE 8042
1480
1481 0359 BO 0B TST4: MOV AL, 0BH
1482 0358 E6 B0 out MFG_PORT, AL
1483
1484 035D BO AA MoV AL, SELF_TEST
1485 035F BC 03F5 R MOV SP,OFFSET C8042A
1486 0362 EB 39 JMP SHORT C8042
1487 0364 A8 01 TST4_B: TEST AL out BUF_FULL
1488 0366 74 02 Jz
1489 0368 E4 60 IN AL PE
1490 036A BC 03FT R TST4_A: MOV SP, aFFsET OBF_42A
1491 036D EB 3A M SHORT OBF_a2
1492 036F E4 60 TST4_C: IN AL ,PORT_A
1493 0371 3C 55 CMP AL, 55H
1494
1495 0373 BO OC MOV AL,OCH
1496 0375 E6 80 out MFG_PORT , AL
1497
1498 0377 75 DF JNZ ERRO
1499
1500 $===== GET THE SWITCH SETTINGS
1501
1502 0379 BO CO MoV AL ,READ_8042 INPUT
1503 0378 BC 03FB R MOV SP,OFFSET caB42C
1504 037E EB 1D JMP SHORT C8042
1505 0380 BC 03FD R E30B: MOV SP,OFFSET OBF_428
1506 0383 EB 24 JMP SHORT OBF_42
1507 0385 E4 60 E30C: IN AL,PORT A~
1508 0387 E6 82 out DMA _PAGE+1,AL
1509
1510 g WRITE BYTE 0 OF 8042 MEMORY
1511
1512 0389 BO 60 MoV AL, IRITE 8042_L0C
1513 0388 BC 03F9 R MoV SP,OFFSET C80%428
1514 038E EB 0D JMP SHORT C8042
1515 0390 T4 05 TST4_D: JZ TST4_D1
1516
1517 0392 BO 0D MoV AL, ODH
1518 0394 E6 80 out MFG_PORT, AL
1519 0396 F4 HLT
1520 0397 TST4_Di3
1521 0397 BO 5D MOY 4 5DH
1522 0399 E6 60 out PORT_A,AL
1523 0398 EB 1D JMP SHORT E30A
1524
1525 gom—-- ISSUE THE COMMAND TO THE 8042
1526
1527 039D FA c8042: CLI
1528 039E E6 64 out STATUS_PORT, AL
1529 03A0 2B C9 sus CX,CX
1530 03A2 E4 64 c42_1: IN AL,STATUS_PORT
1531 03A4 A8 02 TEST AL, INPT BUF_FuLL
1532 03A6 EO FA LOOPNZ C42_
1533 03A8 C3 ET
1534
1535 §====- WAIT FOR 8042 RESPONSE
1536
1537 03A9 2B C9 OBF_42: SUB CX,CX
1538 03AB B3 06 v BL,6
1539 03AD E4 64 c42_2: IN AL, STATUS PORT
1540 O3AF A8 0f TEST AL,OUT_BUF_FULL
1541 03B1 75 06 INZ cat_3
1542 0383 E2 F8 LOOP ca2_2
1543 03B5 FE CB DEC BL
1544 03B7 75 F4 JINZ c42_2
1545 0389 C3 C42_3: RET
1546
1547 ]
1548 3 TEST.11
1549 3 BASE 64K READ/WRITE MEMORY TEST
1550 3 DESCRIPTION
1551 3 WRITE/READ/VERIFY DATA PATTERNS
1552 3 AA,55,FF,01, AND 00 TO | ST 64K
1553 H OF STORAGE. VERIFY STORAGE
1654 3 ADDRESSABILITY.
1555 3
1556
1587 3=====  FILL MEMORY WITH DATA
1658
1559 03BA BO OE E30A: MOV AL, OEH
:gso 03BC E6 80 ol MFG_PORT , AL
61
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1562 03BE B8 ---- R Mov AX,DATA 3 GET THE SYSTEM SEGMENT
1563 03C! 8E D8 MOV DS, AX i1 OF
1564 03C3 8B IE 0072 R Mov 3 SAVE .RESET FLAG IN B
1565 03C7 FC CLD 3 SET DIRECTlﬁN FLAG TO INCREMENT
1566 03C8 B9 8000 MoV CX,2000H*4 3 DR 32 IORDS
1567 03CB 2B FF sus , 3 FlR
1568 03CD 2B Fé sus S1,S1
1569 03CF 2B CO sus AX, AX
1570 03D! 8E D8 MoV DS, AX
1571 03D3 8E CO MoV ES,AX
1572 03D5 81 FB 1234 CMP BX, 1234H 3 WARM START?
1573 03D9 75 03 JNZ E30A_0 3 GO IF NOT
Ig;‘ 03DB E9 0587 R JMP CLR_3TG
1575
:g;g | iaiiaid GET THE INPUT BUFFER (SWITCH SETTINGS)
1578 03DE BO OF E30A_0: MOV AL, OFH i DGO OBOOODODC
::zg 03E0 E6 80 out MFG_PORT, AL 3 <><> CHECKPOINT OF <><>
1581 03E2 BO 80 MoV AL,PARITY_CHECK 3 SET BASE MEMORY PARITY
1582 03E4 E6 87 ouTt DMA PAGE+6,AL 3 USE AS TEMPORARY SAVE
1583 03E6 BC 03F3 R MOV SP,OFFSET C2 3 SET RETURN ADDRESS
1584 03E9 E9 0000 E JMP STGTST CNT
1585 03EC 8B D8 C30: MoV BX,AX 3 SAVE FAILING BIT PATTERN
1586 03EE 75 OF JNZ C3|
:::x 03F0 E9 0592 R JMP c33 3 STORAGE OK, CONTINUE
:ggz 3= TEMPORARY STACK FOR POST ROUTINES
1591 03F3 03EC R c2 Dw 30
15892 03F5 0364 R C8042A DW TST4_B
1593 03F7 036F R OBF_42A DW TST4_C
1594 03F9 0390 R Cc80428 DW TST4_D
1595 03FB 0380 R c8042C DW E30B
1596 03FD 0385 R OBF_42B DW E30C
1597
1598 ]
1599 3 BASE 64K STORAGE FAILURE
1600 ] DISPLAV THE CHECKPOINT (MFG CHECKPOINT)
1601 ] AND R EXPECTED WITH READ IN MFG_PORT
1602 3 DISPLAV CIECK 'OINT IN MFG_PORT+3
1603 3 DISPLAY XOR'D DATA IGH BYTE MFG_PORT+1
1604 ] LOW BYTE IN MFG_PORT+
1605 3 A READ/WRITE SCOPE LOOP OF THE FIRST
::gg ] WORD FOR POSSIBLE ADDRESS LINE FAILURES
1
1608
1609 O3FF 8A C7 c31: MoV AL,BH 3 SAVE HIGH BYTE
1610 0401 E6 81 out MFG_PORT+1,AL
1611 0403 8A C3 MoV AL, 3 SAVE LOW BYTE
1612 0405 E6 82 out MFG_PORT+2, AL
1613
|6|: | i CHECK FOR VIDEO ROM
161
1616 0407 B9 C000 MoV CX.0C000H t START OF 1/0 ROM
1617 040A 8E D9 Mis Mov DS,CX 3 POINT TO SEGMENT
1618 040C 2B DB sus BX,BX 3 GET THE FIRST 2 LOCATIONS
1619 040E 8B 07 MoV AX, [BX]
1620 04i0 EB JMP $+2 3 BUS SETTLE
1621 0412 3D AA5S CMP AX,0AASSH 3 1S THE VIDEO ROM PRESENT?
1622 0415 74 0OC Jz 1 GO IF YES
1623 0417 81 C! 0080 ADD CX,080H 3 POINT TO NEXT 2K BLOCK
1624 041B 81 F9 C800 CMP CX 0C800H 3 TOP OF VIDEO ROM AREA YET?
1625 041F 7C Ju 3 TRY AGAIN
1626 0421 23 C9 AND CX CX 3 SET NON ZERO FLAG
1627 0423 75 03 253 JINZ 032 3 GO IF NOT
|6§: 0425 E9 0514 R JMP c31_0 3 BYPASS ERROR DISPLAY IF VIDEO ROM
16
1630 3
1631 § SET VIDEO MODE TO DISPLAY MEMORY ERROR
1632 3 S ROUTINE INITIALIZES THE ATTACH}AENT TO
1633 ] 0 D SPLAY FIRST 64K STORAGE ERRORS.
:Gg: 3 BOTH COLOR AND MONOCHROME ATTACNMENTS ARE INITIALIZED.
(3 3
1636
::g: | Rininiaid INITIALIZE COLOR/MONOCHROME
1639 0428 BA 03D8 c32: MoV DX,3D8H 3 CONTROL REGISTER ADDRESS OF COLOR CARD
1640 042B 2A CO sus AL, AL 3 MODE SET
1641 042D EE out DX, AL
1642
1643 042E BA 03B8 MOV DX, 03B8H 3 CONTROL REG[STER ADDRESS OF B/W CARD
1644 0431 BO 01 Mov . 3 MODE SET FOR
1645 0433 EE out DX, AL 3 RESET VIDEO
:6:: 0434 83 EA 04 sus DX,4 3 BACK TO BASE REGISTER
[
:5:: = 0010 M4 EQU 10H
6
1650 0437 BB 0030 E MoV BX,OFFSET VIDEO_PARMS+M4°3 ; POINT TO VIDEO PARAMETERS
1651 ASSUME DS :CODE
Iégg 043A B9 0010 z_2: MoV CX,M4 3 COUNT OF MONOCHROME VIDEO PARAMETERS
16
:6:: BX POINTS TO CORRECT ROW OF INITIALIZATION TABLE
6!
1656 043D 32 E4 XOR AH, AH 3 AH 1S REGISTER NUMBER DURING LOOP
1657
Iégg LOOP THROUGH TABLE, OUTPUTTING REGISTER ADDRESS, THEN VALUE FROM TABLE
16!
1660 043F BA C4 Mi10: MoV AL, AH 3 GET 6845 REGISTER NUMBER
1661 0441 EE ouT DX, AL
1662 0442 42 INC DX 3 POINT TO DATA PORT
1663 0443 FE C4 INC AH 3 NEXT REGISTER VALUE
1664 0445 EEt 8A 07 Mov AL,CS:[BX] 3 GET TABLE VALUE
1665 0448 El ouTt DX, AL 3 OUT TO CHIP
1666 0449 43 INC BX 3 NEXT IN TABLE
1667 044A DEC DX 3 BACK TO POINTER REGISTER
1668 044B E2 F2 LOOP Mi10 3 DO THE WHOLE TABLE
1669 044D 8A E2 MOV AH,DL 3 CHECK IF COLOR CARD DONE
1670 044F 80 E4 FO AND AH, OF OH 3 STRIP UNWANTED BITS
1671 0452 80 FC DO CmMP AH.DDDH 3 IS IT THE COLOR CARD?
1672 0455 74 08 JzZ 3 CONTINUE IF COLOR
1673 0457 BB 0000 E MoV a! OFFSET VIDEO_PARMS 3 POINT TO VIDEO PARAMETERS
1674 045A BA 03D4 Mov DX.SD 3 COLOR BASE
1676 045D EB DB JMP 3 CONTINUE
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F 33 FF
B8 B00O
4 8E CO

B9 0800

B8 0720
C F3/ AB

33 FF
BB B80O
8E C3
B89 zogo

8 F3/ Al

BA 0388
BO 29
EE

F 24 OF
BC 0585 R

04 90
27
14 40
27

A 88 05
< 26: 88 05

,a
prp)

c3

BO 20

88 05
261 88 05
9 47

47
Bn 32

z_ot

z2:

z3:

FILL REGEN AREA WITH BLANK

XOR D1,D1 4 SET UP POINTER FOR REGEN
MoV AX, 0B00OH | SET UP ES TO VIDEO REGEN

v ES,AX
MoV CcX,2048 3 NUMBER OF WORDS IN MONOCHROME CARD
MOV AXy ' "+T°H t FILL CHARACTER FOR ALPHA + ATTRIBUTE
REP sTOSW } FILL THE REGEN BUFFER WITH BLANKS
XoR b1,D1 } CLEAR COLOR VIDEQO BUFFER MEMORY
Hov BX, 0BBOOH } SET UP ES TO COLOR VIDEQ MEMORY
MoV cX,8192
REP STOSW 3 FILL WITH BLANKS
ENABLE VIDEO AND CORRECT PORT SETTING
MOV DX,388H
MoV AL+ 29H
ouT  DX)AL | SET VIDEO ENABLE PORT

SET UP OVERSCAN REGISTER

INC 33 § SET OVERSCAN PORT TO A DEFAULT

MoV AL,30H § VALUE 30H FOR ALL MODES EXCEPT 640X200
out DX, AL 3} OUTPUT THE CORRECT VALUE TO 3D9 PORT
ENABLE COLOR VIDEO AND CORRECT PORT SETTING

MoV DX, 3D8H

MOV AL, 28H

out DX, AL 3 SET VIDEO ENABLE PORT

SET UP OVERSCAN REGISTER

INC bx | SET OVERSCAN PORT TO A DEFAULT
MoV AL, 30H i VALUE 30H FOR ALL MODES EXCEPT 640X200
out DX, AL § OUTPUT THE CORRECT VALUE TO 309 PORT
DISPLAY FAILING CHECKPOINT AND
MoV AX,CS § SET STACK SEGMENT TO CODE SEGMENT
MoV S5,AX
MoV 8X,0B000H
MoV DS, BX 1 SET DS TO B/W DISPLAY BUFFER
MoV AL,0° 3 DISPLAY BANK 000000
MoV cX,6
sus D1,01 3 START AT
MoV [DI],AL 5 WRITE TO DISPLAY REGEN BUFFER
INC ol 3 POINT TO NEXT POSITION
INC D1
LOOP  Z
cMP BH, 0B8H 3 CHECK THAT COLOR BUFFER WRITTEN
Jz z_i
sus oT,p1 3 POINT TO START OF BUFFER
MoV BH, 0BOH
MOV ES,BX 3 ES_= MONOCHROME
MOV BH, 0B8H 3 SET SEGMENT TO COLOR
MoV os, 3§ DS = COLOR
JMP z_
PRINT FAILING BIT PATTERN
MoV AL,* 3 DISPLAY A BLANK
MoV [DI!,AL 3 WRITE TO COLOR BUFFER
MoV Es:[DI],AL 3 WRITE TO MONOCHROME REGEN BUFFER
INC o1 § POINT TO NEXT POSITION
INC ol
IN AL,MFG_PORT+1 1 GET_THE HIGH BYTE OF FAILING PATTERN
MOV CL,4 1
SHR AL,CL 3 NIBBLE SAr
MOV SP,OFFSET Z1_0
JMP SHORT PR
IN AL,MFG_PORT+1
AND AL, OFH™ 3 ISOLATE TO LOW NIBBLE
MoV SPAOFFSET 220
JMP SHOl
IN AL, MFG PORT+2 } GET THE HIGH BYTE OF FAILING PATTERN
Mov CL 3 SHIFT COUN
SHR t NIBBLE AR
MOV SP,OFFSET 23_0
JMP
IN AL ,MFG_PORT+2
AND AL, OFH 3 ISOLATE TO LOW NIBBLE
MOV SP,OFFSET Z4_0 3 RETURN TO Z4: (%
m
CONVERT AND PRINT o
3 CONVERT 00-OF TO ASCII CHARACTER -
ADD AL,090H i ADD FIRST CONVERSION FACTOR -
DAA 3 ADJUST FOR NUMERIC AND ALPHA RANGE o
ADC AL, 040H 3 ADD CONVERSION AND ADJUST LOW NIBELE [N
DAA 3 ADJUST HIGH NIBBLE TO ASCII RANGE
2,
MoV [D1],AL § WRITE TO COLOR BUFFER
MoV Es:[O1],AL 5 WRITE TO MONOCHROME BUFFER
D1 3 POINT TO NEXT POSITION
DI
201 ERROR
AN 1 DISPLAY A BLANK
oV [DI!.AL § WRITE TO DISPLAY REGEN BUFFER
MoV ES:[O1],AL 1 WRITE 70 MONOCHROME SUFPER
INC ol 3 POINT TO NEXT POSITION
INC o1
MOV AL,t2* s DISPLAY 201 ERROR

TEST1 5-35
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1790 04FD 88 05
261 88 05

1791 O4FF
1792 0502

1885 0587

1889 058C
1890 058E

1894 0592
1895 0592
1896 0595
1897 0597
1898 059A
0!93 059C

2
1903 059F

6
1887 0567
S B

47
47
BO
88

C 47
B0

30

05
261 88 05
B 47

88 05
263 88 05

8E
89

B8
8E
BC

BC

ce

D
1E 0072 R

---- R
0000
D4
8000

06 0084 R 18
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Mov [Dll.AL 3 WRITE TO DISPLAY REGEN BUFFER
Mov Es:[D1],AL 3 WRITE TO MONOCHROME
INC DI 3 POINT TO NEXT POSITION
INC
Mov
Mov [DI!,AL 3 WRITE TO DISPLAY REGEN BUFFER
MoV Es:[D1],AL 3 WRITE TO MONOCHROME BUFFER
:m 3 POINT TO NEXT POSITION
MoV AL. e
MoV l 3 WRITE TO DISPLAY REGEN BUFFER
Mov ES: DI],AL 3 WRITE TO MONOCHROME BUFFER
g ROLL ERROR CODE IN MFG_PORT -=> FIRST THE CHECKPOINT
C31_0: MOV L , 0DDH 3 GG OOOOODOOOD
our MFG_PORT, AL 3 <><> CHECKPOINT DD <><>
ouT MFG_PORT+3,AL 3 ALSO DISPLAY CHECK POINT IN PORT 83
suB CX,Tx
C31_As
‘S‘lale 3;.:); 3 SETUP SEGMENT
’
Mov AX, 0AAS5H 3 WRITE AN AAS5
Hov ‘[’ i
DI
MOV ID 3 READ THE FIRST WORD
LoorP 3 DISPLAY CHECKPOINT LONGER
c31_Bt
MOV [Dl
MoV DI
LooP
c31_Ct
MOV [Dll
MOV DI
LOOP
c31_D1
MoV [Dl
MOV DI
LooP
c31_Et
MOV [nx o AX
MOV ,[o1]
LooP E

ERROR CODE IN MFG_PORT =--> NEXT THE HIGH BYTE

XOR OF FAILING BIT PATTERN
HIGH BYTE

WRITE AN AASS
READ THE FIRST WORD

LOW BYTE
WRITE AN AAS55

READ THE FIRST WORD

DO AGAIN

TEMPORARY STACK
TEMPORARY STACK
TEMPORARY STACK
TEMPORARY STACK

STORE 32K WORDS OF 0000
RESTORE DATA SEGMENT

RESTORE RESET FLAG

SET DATA SEGMENT

GET STACK VALLE
SET THE STACK
STACK 1S READY TO GO

IN AL ,MFG_PORT+{ 3
st G out MFG_PORT, AL 3
1_Gt
ugz AX, 0AAS5H i
s
MoV AX lnx] 3
LOOP 31 G
C31_H:
MoV [Dl
MOV D
LooP
c31_1
MoV [Dl
MoV Dl
LoOP
gm——- ROLL ERROR CODE IN MFG_PORT --> THEN THE LOW BYTE
IN AL,MFG_PORT+2 s
out MFG_PORT , AL
MoV AX, TAASSH 3
C31_K: SUB oI, DI
MoV [DI
MOV D s
LooP
c31_L:
MoV [DI
MoV DI
LooP
C31_M:
MoV lon
MoV DI
LooP
C31_N:
MoV |o|
MoV DI
LooP
JMP cal_o 3
z1 0 Ow z1 3
z2Z0 oW z2 3
z3”0 oW z3 3
2470 oW 24 s
3m---- CLEAR STORAGE ENTRY
CLR_STG:
ASSUME DS:DATA
REP STOSW 3
MOV AX,DATA 3
MOV S,
MoV ORESET_FLAG,BX [
gm--== SETUP STACK SEGMENT AND SP
c33:
MOV AX,DATA [
MoV DS, AX
MoV SP,POST_SS ]
MoV N 3
MoV SP,POST_SP s
§----= INITIALIZE DISPLAY ROW COUNT
MoV ©ROWS, 25~ 1 3

SET ROWS FOR PRINT SCREEN DEFAULT



OO DDDDDOD
<><> CHECKPOINT {1 <><>

( ERROR = | LONG AND | SHORT BEEP )

CLEAR REFRESH CYCLE REPEAT COUNT
INITIALIZE SPEED RATE REGISTER
PLACE ON EVEN WORD BOUNDARY

READ REFRESH BIT REGISTER
MASK FOR BIT
DECREMENT LOOP COUNTER TILL ON

READ REFRESH BIT REGISTER
MASK FOR BIT
DECREMENT LOOP COUNTER TILL OFF

DECREMENT REFRESH CYCLE REPEAT COUNT
REPEAT TILL CYCLE COUNT DONE

CHECK FOR RATE BELOW UPPER LIMIT
SKIP ERROR BEEP IF BELOW MAXIMUM

GET BEEP COUNTS FOR REFRESH ERROR
CALL TO POST ERROR BEEP ROUTINES
HALT SYSTEM - BAD REFRESH RATE

CHECK FOR RATE ABOVE LOWER LIMIT
GO TO ERROR BEEP IF BELOW MINIMUM

GET THE SWITCH SETTINGS

AL,KEY BD, lNHlEoDSF JMP+NFG LOOPOEASE MEM+BASE_MEM8 3 STRIP BITS
TET,AL SAVE_SETTINGS

RESET DMA PAGE

GET THE CURRENT STATUS WORD

PE/MP/EM/TS BITS SHOULD BE ZERO
GO IF STATUS NOT REAL MODE

R i i i
<><> CHECKPOINT 12 <><>

SET ES TO SAME SEGMENT AS DS
USE THIS AREA TO BUILD TEST PATTERN
FIRST PATTERN

WRITE NEXT PATTERN
WRITE 0

SET DIRECTION FLAG FOR DECREMENT
GET THE FLAGS

INTERRUPT FLAG SHOULD BE OFF
GO _IF NOT

CHECK DIRECTION FLAG

CLEAR DIRECTION FI

INSURE DIRECTION FLAG IS RESET
GO IF NOT

TEST OK CONTINUE

PROTECTED MODE REGISTER FAILURE
INSURE NO BREAKOUT OF HALT

STORE 6 BYTES OF PATTERN
LOAD THE 10T
REGISTER FROM THIS AREA

LOAD THE GDT
FROM THE SAME AREA
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1904
1905 05A4 BO 11 Mov AL, 1 1H s
1906 05A6 E6 80 out MFG_PORT , AL s
1907
1908 ] VERIFY SPEED/REFRESH CLOCK RATES
1909
1910 05A8 32 DB XOR BL,BL 3
1911 05AA 33 C9 OR €X,CX 3
1912 EVEN H
1913 05AC C343
1914 O5AC E4 61 AL,PORT B ]
1915 OSAE A8 10 TEST  AL,REFRESH_BIT 3
1916 0580 E1 FA LOOPZ  C34 3
1917 0882 c3s:

1918 0582 E4 61 IN AL,PORT_B §
1919 05B4 A8 10 TEST  AL,REFRESH_BIT 1
1920 0886 EO FA LOOPNZ €35 3
1921
1922 0588 FE CB DEC BL 3
1323 0sBA 75 Fo INZ c34 3
1
1925 058C 81 F9 F780 cMP CX,RATE_UPPER 3
1926 05CO 73 07 JAE c36 3
1927 05C2 C36E1
1928 05C2 BA 0101 MoV DX,0101H 3
1929 05C5 E8 0000 E CALL  ERR_BEEP i
1930 05C8 F4 HLT 3
1931 05C9 c361
1932 05C9 81 F9 F9FD cMP CX,RATE_LOWER 3
1933 05CD 77 F3 JA C36E 3
1934
1938 INPUT BUFFER (SWITCH SETTINGS
1936
1937 O5CF E4 82 IN AL,DMA_PAGE+
1938 05D1 24 F8 AND
1939 05D3 A2 0012 R MOV OMFG_T'
1940 0506 2A CO sus AL, Al 4
1941 05D8 E6 82 out DMA_PAGE+1 , AL
1942
1943 ]
1944 3 TEST.11A '
1945 3 VERIFY 286 | LGDTISGDT LIDT/SIDT
1946 3 INSTRUCT 10 '
1947 3 DESCRIPTION '
1948 3 LOAD GDT AND IDT REGISTERS WITH 1
1949 3 AA,55,00 AND VERIFY CORRECT. '
H -
1952 goeme- VERIFY STATUS INDICATE COMPATIBILITY (REAL) MODE
1983
1954 SMSW  AX 3
1958 05DA OF 01 EO + o8 00FH, 00 1H, 0EOH
1956 05DD A9 000F TEST  AX,OFH 3
1387 08ED 78 34 INZ ERR_PROT 3
1
1959 gmmm—- TEST PROTECTED MODE REGISTERS
1960
1961 0SE2 BO 12 MoV AL, 12H ]
1962 05E4 E6 80 out MFG_PORT , AL 3
1963
1964 08E6 1E PUSH DS 3
1965 05E7 07 POP ES
1966 0SE8 BF DOAO MOV OI,SYS_IDT_LOC s
1967 OSEB B9 0003 MOV cx,3
1968 OSEE B8 AAAA MoV 3
1969 05Ft E8 0619 R CALL
1970 05F4 B8 5558 oV
1971 05F7 E8 0619 R CALL 3
1972 05FA 2B CO uB AX, AX 3
1973 O5FC E8 0619 R CALL  WRT_PAT
1974
1318 g TEST 286 CONTROL FLAGS

6
1977 0SFF FD STD ]
1978 0600 9C PUSHF s
1979 0601 58 POP AX
1980 0602 A9 0200 TEST  AX,0200H 3
1981 0608 75 OF ERR_PROT 3
1982 0607 A9 0400 TEST  AX,0400H 3
1983 060A 74 OA Jz _PROT 3
1984 060C FC cLp 3
1985 060D 9C PUSHF s
1986 060E 58 POP AX
1987 060F A9 0400 TEST  AX,0400H
1988 0612 75 02 INZ ERR_PROT '
1989
1990 0614 EB 3D JMP SHORT C37A 3
1991 0616 ERR_PROT:
1992 0616 F4 HLT 3
1993 0617 EB FD JMP SHORT ERR_PROT 3
1994
1998 pomm—- WRITE TO 286 REGISTERS
1996
1997 0619 B9 0003 WRT_PAT 1MOV cx,3
1998 061C F3/ AB REP STOSW ]
1999 061E BD DOAO MoV BP,SYS_IDT_LOC

00 SEGOV  ES 3

01 0621 26 + 08 026H

02 LioT  [BP]) 3

03 0622 OF + 08 O0FH

04 0623 + 770001 LABEL BYTE

05 0623 88 SE 00 + MoV BX,WORD PTR [BP]

2006 0626 + 770002 LABEL BYTE

2007 0623 + ORG OFFSET CS3:770001

2008 0623 01 + 0B

2009 0626 + ORG OFFSET CS31770002

2010 0626 BD DOAO MOV BP,SYS_IDT_LOC

2011 SEGOV  ES 3
12 0629 26 + 0B 026H
13 LGoT  [BP) 3
14 062A OF + b8 OOFH
15 0628 + 770004 LABEL BYTE
16 0628 8B 56 00 + MOV DX,WORD PTR [BP]

017 062E + 770005 LABEL BYTE

TEST1 5-37
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3
88 4E 00

0633 0f
0636 BD DBAS
0639 26
39 063A OF
0 063
Oé 0638 03 46 00

44 0638 01
46 063E BF DOAO

2047 0641 8B 05

048 0643 B9 0008
BE D8AO

050 0649 263 3B 04
15 c8

052 064E 46

46
054 0650 E2 F7
055 0652 C3

0697 B9 0078
2B FF

06A2 8C c8
06A4 AB
06AS E2 F7

06A7 BO 15

[

1

2

3

4

5

6

1

8 8E C7
9 069E B8 0000 E
[ AB

1

2

3

4

5

[

7

8 06A9 E6 80
9

PN mo—e—e—eem—e0O

1 06AB BF 0040 R
OE
123 06AF IF

125 06B0 BE 0010 E
126 06B3 B9 0010
128 06B6 Ag

47
131 0659 E2 FB

5-38 TEST1
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ORG OFFSET CS1?770004
oB 001H
ORG OFFSET CS17?70005
READ AND VERIFY 286 REGISTERS
Mov BP,GDT_LOC 3 STORE THE REGISTERS HERE
SEGOV S
DB 6H
S1DT BP] i GET THE IDT REGISTERS
oB OFH
770007 LABEL BYTE
Mov cx, [BP]
770008 LABEL BYTE
ORG OFFSET CS3770007
DoB 001
ORG OFFSET CS37?70008
Mov P,GDT_LOC+5
SEGOV S
B 26H
SGDT BP] 1 GET THE GDT REGISTERS
DB 0FH
77000A LABI YTE
ADD AX, [BP]
770008 LABEL BYTE
ORG OFFSET CS177000A
DB 01H
ORG OFFSET CS31?77000B
MoV 1,8 DT_LO
MoV , 3 GET THE PATTERN WRITTEN
Mov CcX, 3 CHECK ALL REGISTERS
MoV S1,GDT_LOC 3 POINT TO THE BEGINNING
C37B:1  CMP AX Esxl’s:]
JNZ ERR PROT 3 HALT IF ERRO
:“g g: 3 POINT TO NEXT WORD
LOOP c31B 3 CONTINUE TILL DONE
RET
]
3 INITIALIZE THE 8259 INTERRUPT #1 CONTROLLER CHIP 3
1]
C37A:
suB AL, AL 3 RESET MATH PROCESSOR
ouT X28T+1,AL
MoV AL, 1 1H 3 ICW1 - EDGE, MASTER, ICW4
out INTAOO, AL
JMP $+2 3 1/0 DELAY
MoV AL, 8 3 SETUP ICW2 - INTERRUPT TYPE 8 (8-F)
ouT INTAO!, AL
JMP $+2 3 1/0 DELAY
Mov 3 SETUP ICW3 - MASTER LEVEL 2
out INTAOI AL
P i 1/0 DELAY
Mov AL O1H 3 SETUP ICW4 - MASTER,8086 MODE
out lNTAOl.AL
JMP +2 t 1/0 DELAY
MoV AL, OFFH 3 MASK ALL INTERRUPTS OFF
out INTAO1, AL 3 (VIDEO ROUTINE ENABLES INTERRUPTS
]
3 INITIALIZE THE 8259 INTERRUPT #2 CONTROLLER CHIP
3
MoV AL, 13H 3 DODDOODOOOOD
out MFG_PORT, AL 3 <><> CHECKPOINT 13 <><>
MoV AL, t1H 3 ICW1 - EDGE, SLAVE ICW4
out INTBOO, AL
JMP $+2 3 1/0
Mov AL INT_TYPE 3 SETUP IC'Z = INTERRUPT TYPE 70 (70-TF)
OUT NTBO17AL
Mov ;L.DZH 3 SETUP ICW3 - SLAVE LEVEL 2
JMP +2
ouT INTBO 1, AL
JMP $+2 3 1/0 DELAY
Mov AL,01H 3 SETUP ICW4 - 8086 MODE, SLAVE
out INTBOI AL
JMP 3 1/0 DELAY
MoV AL OFFH 3 MASK ALL INTERRUPTS OFF
ouTt INTBO| AL
$-==== SET UP THE INTERRUPT VECTORS TO TEMPORARY INTERRUPT
MoV AL, | 4H 1 QOO OODOODOOOD
out MFG_PORT , AL 3 <><> CHECKPOINT 14 <><>
Mov CX, 78H 3 FILL ALL INTERRUPT LOCATIONS
suB D1,D1 3 FIRST INTERRUPT LOCATION
MoV ES,DI 3 SET (ES) ALSO
D3: Mov AX,OFFSET D11 3 GET ADDRESS OF INTERRUPT OFFSET
STOSW 3 PLACE IN INTERRUPT VECTOR LOCATION
lov AX,CSs 3 GET THE CURRENT CODE SE!
STOSW 3 PLACE CODE SEGMENT IN VECTOR LOCATION
0P D3
pmm——- ESTABLISH BIOS SUBROUTINE CALL INTERRUPT VECTORS
MoV AL, 1 8H 3 DODODDODOOOD
out MFG_PORT, AL i <><> CHECKPOINT 15 <><>
gs;ﬂ gé,OFFSET OVIDEO_INT 3 SET VIDEO INTERRUPT AREA
POP DS 1 SET UP ADDRESS OF VECTOR TABLE
3 MoV AX,DS 3 SET AX=SEGMENT
MoV S1,0FFSET VECTOR_TABLE+16 3START WITH VIDEO ENTRY
MoV CX,16
D3A: ?ggsw o1 3 MOVE VECTOR TABLE TO LOW MEMORY
INC DI 3 SKIP SEGMENT POINTER
LooP D3A
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Bo
E6

BO
E8
Al

BO
E8

T4

88
E8
24
R

BO

0000 E

16
80

m

8D
0000
80
(-]

m

15
o4

8EBE

0000 E

3E 0072 R 1234
04

10
02

co

B8ESE
0000
40

23
0000 E

BABA
0000 E

o7
26

6 C4
0000 E

E6

E4 61

E6 &

BO
E6

19
80

018F
0000 E
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1-22
04-21-86

DESCR1

TEST.12

;ﬂ(éFV CMOS CHECKSUM/BATTERY OK
N

DETERMINE IF CONFIG RECORD

CAN BE USED FOR INITIALIZATION.

CMOS3:

CMOS4:

CMOS9t

ASSUME  DS:DATA
CALL  DDS

MoV AL, 16H

out MFG_PORT , AL

1S THE BATTERY LOW THIS POWER UP?

MoV AL cuos REG_D+NM1
CALL READ

TEST AL.:Booooooa

Jz CMOS 1A

MoV AL,CMOS_DIAG+NMI
CALL CMOS_READ

TEST AL,BAD_BAT

Jz CMOS 1

JMP SHORT CMOS4

SET DEFECTIVE BATTERY FLAG
MoV AL, { TH

out MFG_PORT, AL

MoV AX,X® (CMOS_DI1AG+NM1)
CALL CMOS_READ

OR AL,BAD_BAT

XCHG AL, AH

CALL CMOS_WRITE

JMP SHORT  CMOS4

VERIFY CHECKSUM

MoV AX, X® (CMOS_DIAG+NMI)
CAL/ CMOS_READ
CMP ORESET_FLAG, 1234H
JNZ cMos1_R
AND AL,W_MEM_SIZE
JMP SHORT CMBS|_B
AL, AL
CHG AL, AH
CALL CMOS_WRITE
sus ex sx
suB
MoV CL cuos DISKETTE+NMI
MoV H, CMOS_CKSUM_H I +NM1
MoV L,C
CAL cuos READ
sus AH, AR
ADD BX,AX
INC cL
CMP CH,CL
JINZ cMos2
OR BX,BX
Jz CMOS3
MO AL, CMOS_CKSUM_HI +NMI

v
CALL  CMOS_READ
MOV AH, A
MoV AL,CMOS_CKSUM_LO+NM1
CALL  CMOS_READ
CMP AX,BX
Jz CMOS4
SET CMOS CHECKSUM ERROR
MOV AX,X® (CMOS_DIAG+NMI)
CALL  CMOS,
AL, BAD_CKSUM
XCHG ,
CALL  CMOS_WRITE

INSURE CMOS DIVIDERS SET

MoV AX,X®(CMOS_REG_A+NMI) 3
CALL  CMOS_READ 3
AND AL, 0OFH i
INZ cMdSS 3
v AL, 26H ]
XCHG 4 Al 3
CALL  CMOS_WRITE 3
MoV AL, 18H 3
out MFG_PORT , AL 3
ENABLE PROTECTED MODE
IN AL,PORT B 3
OR AL, RAM FAR OFF
out PORT_B5AL
SET RETURN ADDRESS BYTE IN CMOS
MoV AL, 19H ]
out MFG_PORT , AL s
MOV AX, | ®H+ (CMOS_SHUT_DOWN+NM1 )
CALL  CMOS_WRITE s

[

SET THE DATA SEGMENT

B ODOOGOODDD
<><> CHECKPOINT 16 <><>

CHECK BATTERY CONDITION
READ THE BATTERY STATUS
IS THE BATTERY LOW?
ERROR IF YES

GET THE OLD STATUS

FROM DIAGNOSTIC STATUS BYTE

HAS CUSTOMER P BEEN EXECUTED?
GO CHECK CHECKSUM IF YES

CONTINUE WITHOUT CONFIGURATION

DO
<><> CHECKPOINT {7 <><>

CMOS DIAGNOSTIC STATUS BYTE
GET THE CURRENT STATUS
SE‘& THE DEAD BATTERY FLAG

OUTPUT THE STATUS
GO TO MINIMUM CONFIGURATION
CLEAR OLD STATUS

GET _THE CURRENT STATUS
1S THIS A SOFT RESET
GO IF NOT

CLEAR ALL BUT THE CMOS/POR MEMORY SIZE

CLEAR STATUS IF POWER ON RESET
SAVE THE CURRENT STATUS

SET START OF CMOS CHECKSUMED AREA
SET END OF CMOS CHECKSUMED AREA +1
(FIRST BYTE OF CHECKSUM)

ADDRESS THE BEGINNING
INSURE AH=0
ADD TO CURRENT VALUE

POINT TO NEXT BYTE ADDRESS IN CMOS
FINISHED? (AT CHECKSUM BYTE HIGH)
GO IF NOT

BX MUST

CMOs BAD IF CHEGKSUM:O

GET THE Cl M HIGH BYTE

FIRST BYTE DF CHECKSUM
SAVE 1T
SECOND BYTE OF CHECKSUM

IS THE CHECKSUM OK
GO IF YES

ADDRESS DIAGNOSTIC STATUS
GET THE CURRENT STATUS
SET BAD CHECKSUM FLAG
SAVE IT

SET FLAG

ADDRESS CMOS REGISTER A
GET CURRENT DIV1SOl S
A 0ODIC RATE BITS
EXIT IF SET TO SOMETHING USEFUL

ELSE SET THE STANDARD DEFAULT USED BY

BIOS FOR THE 976.56 US RATE
FOR THE PERIODIC CLOCK

D i i
<><> CHECKPOINT 18 <><>

DISABLE MEMORY AND 1/0 PARITY CHECKS

DGBOBBOB OGO
<><> CHECKPOINT 19 <><>

3 SET THE RETURN ADDRESS FOR
THE FIRST SHUTDOWN RETURN ADDRESS
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TEST! =---- 04/21/86 POWER ON SELF TEST (POST) 04-21-86
2246
2247 0T5F BC 0000 MOV SP,POST_SS 3 SET STACK FOR SYSINIT1
2248 0762 B8E D4 MoV ,
2249 0764 BC 8000 Mov SP,POST_SP
2250 0767 E8 0000 E CALL SVSINITT 3 CALL THE DESCRIPTOR TABLE BUILDER
§§g| 3 AND REAL-TO-PROTECTED MODE SWITCHER
2253 076A BO 1A MOV AL, 1AH 3 GO OB>ODBDDODODOD
§§g4 076C E6 80 out MFG_PORT, AL 3 <><> CHECKPOINT 1A <><>
:ZBG g SET TEMPORARY STACK
257
2258 0T6E 6‘ o8 PUSH BYTE PTR GDT_PTR 3 SET (DS:) SELECTOR TO GDT SEGMENT
2259 0770 POP DS
2260 0771 CY 06 005A 0000 MOV DS3SS_TEMP.BASE_LO_WORD,0
2261 0777 C6 06 005C 00 MOV BYTE PTR DS3:(SS TE“P BASE _HI_BYTE),0
2262 077C BE 0058 MOV SI SS TEMP
2263 OT7F 8E D6 MOV
2264 0781 BC FFFD MoV SP MAX SEG_LEN-2
2265
2266 3
2267 3 TEST.I3
g::: 3 PROTECTED MODE TEST AND MEMORY SIZE DETERMINE ( 0 --> 640K )
1]
2270 3 DESCRIPTION:
2271 3 THIS ROUTINE RUNS IN PROTECTED MODE IN ORDER TO ADDRESS ALL OF STORAGE.
2212 H 1T CHECKS THE MACHINE STATUS WORD (MSW) FOR PROTECTED MODE AND THE BASE
22713 3 MEMORY SI1ZE 1S DETERMINED AND SAVED. BIT 4 OF THE CMOS DIAGNOSTIC
2274 3 STATUS BYTE IS SET IF 512K =--> 640K MEMORY 1S INSTALLED.
22715 3 DURING A POWER UP SEQUENCE THE MEMORY SIZE DETERMINE 1S DONE W
2276 H PLANAR AND 1/0 PARITY CHECKS DISABLED. DURING A SOFT RESET THE MEMORV
g:;; 3 SIZE DETERMINE WILL CHECK FOR PARITY ERRORS.
4

2279
2280 | At INSURE PROTECTED MODE
2281
2282 SMSW AX 3 GET THE MACHINE STATUS WORD
2283 0784 OF 01 EO 00FH,001H, 0EO0H
2284 0787 A9 0001 TEST AX,VIRTUAL_ENABLE 3 ARE WE IN PROTECTED MODE
:g:ﬁ 078A 75 OC JNZ VIR_OK

6
2287 078C B8 088F SHUT_8: MOV AX, B'HO(CNOS SHUT_| DDUN*NMI) 3 SET THE RETURN ADDRESS
2288 078F E8 0000 E CALL CMOS _WRITI AND SET SHUTDOWN 8
§§g9 0792 E9 0000 E JMP PROC_! SHUTDO'N ; CAUSE A SHUTDOWN

0
gggl | Rl VIRTUAL MODE ERROR HALT
2293 0795 F4 SHUT8: HLT
ggzd 0796 EB FD JMP SHUT8 3 ERROR HALT

5
gg:g | Salniuided 64K SEGMENT LIMIT
;gzg 0798 C7 06 0048 FFFF VIR_OK: MOV DS3ES_TEMP.SEG_L IMIT,MAX_SEG_LEN
2330 | Rainiaied CPLO, DATA ACCESS RIGHTS
2301
gggg 0T9E Cé6 06 004D 93 MOV BYTE PTR DS3 (ES_TEMP.DATA_ACC_RIGHTS) ,CPLO_DATA_ACCESS
ggg; g START WITH SEGMENT ADDRESS 01-0000 (SECOND 64K)
2306 07A3 C6 06 004C 01 Mov BYTE PTR DS: (ES_TEMP.BASE_HI_BYTE),01H
§gg; 07A8 CT 06 004A 0000 Mov DS1ES_TEMP.BASE_LO_WORD, OH
2309 O07AE BO 1B MOV AL, 1BH 3 RS e R e
gg:o 07B0 E6 80 ouT MFG_PORT, AL H <><> CHECKPOINT 1B <><>

1
g;:: 0782 BB 0040 Mov BX,16%4 3 SET THE FIRST 64K DONE
;g'; [ Rdainiaid START STORAGE SIZE/CLEAR

1
2316 07BS NOT_DONE:
2317 0TBS 6A 48 PUSH BYTE PTR ES_TEMP 3 POINT ES TO DATA
2318 0787 07 POP ES 3 POINT TO SEGMENT TO TEST
2319 07B8 E8 07D4 R CALL HOW_BIG 3 DO THE FIRST 64K
2320 07BB 74 vz NOT_FIN 3 CHECK IF TOP OF MEMORY
2321 07BD E9 OHTZ R JMP DONE
2322
2323 07C0 NOT_FIN:
§g§4 07C0 83 C3 40 BX,16%4 3 BUMP MEMORY COUNT BY 64K

5
gg:g g===== DO NEXT 64K (0X0000) BLOCK
gggg 07C3 FE 06 004C INC BYTE PTR DS: (ES_TEMP.BASE_HI_BYTE)
2330 CHECK FOR END OF FIRST 640K (END OF BASE MEMORY)
2331
2332 07C7 80 3E 004C 0A CMP BYTE PTR DS: (ES_TEMP. BASE Hl _BYTE) ,0AH
2333 07CC 75 ET JNZ NOT_DONE IF NO
2334 O0TCE E8 084F R CALL HOW_BIG_END | GO SET MEMORY SIZE
2335 07D1 E9 0872 R JMP DONE
233
2337 3===== FILL/CHECK LOOP
2338
2339 07D4 HOW_BIG:
2340 07D4 2B FF suB o1,D1
2341 0TD6 B8 AASS MoV AX 0AA55H 3 TEST PATTERN
2342 07D9 8B C8 MoV 3 SAVE PATTERN
2343 07DB 26: 89 05 MoV ESI[DI].AX 3 WRITE PATTERN TO MEMORY
2344 07DE BO OF Mov 3 PUT SOMETHING IN AL
2345 0TE0 26: 8B 05 Mov AX ES: DI] 3 GET PATTERN
2346 0TE3 263 89 05 Mov ES![DI 3 INSURE NO PARITY 1/0 CHECK
2347 0TE6 33 Ci XOR AX,CX 3 COMPARE PATTERNS
gg:g 0TE8 75 65 JINZ HO'_BIG_END 3 GO END IF NO COMPARE
2350 OTEA IE PUSH DS
2351 OTEB 6A 18 PUSH BYTE PTR RSDA_PTR 3 POINT TO SYSTEM DATA AREA
2352 O07ED IF POP DS 3 GET (DS
2353
§g:4 | Raluiuinind IS THIS A SOFT RESET
2356 O0TEE 81 3E 0072 R 1234 C”P ORESET_FLAG, 1234H 3 SOFT RESET
2357 0TF4 IF 3 RESTORE DS
2358 0TFS 75 36 JNZ HOW_BIG_2 3 GO IF NOT SOFT RESET
2359
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2360 | Rttt INSURE NO PARITY WITH PARITY BITS OFF
2361
2362 OTFT 263 CT 05 0101 Mov WORD PTR ES:[DI1],0101H 3 TURN OFF BOTH PARITY BITS
2363
2364 OTFC E4 61 IN AL,PORT B
2365 OTFE 0C 0C OR AL ,RAM_| PAR _OFF 3 TOGGLE PARITY CHECK ENABLES
2366 0800 E6 61 out PORT BTAL
2367 0802 24 F3 AND AL, RIM PAR_ON
2368 0804 E6 61 ouTt POR AL
2369 0806 6A FF PUSH BYTE™f PTR OFFH 3 PLACE OFFFFH IN STACK (BUS BITS ON)
2370 0808 58 POP AX 3 DELAY - CAUSING BUS BITS ON
2371 0809 26: 8B 05 MoV AX,ES:[D1] 3 CHECK PARITY
237,
2373 080C E4 61 IN AL,PORT_B 3 CHECK FOR PLANAR OR 1/0 PARITY CHECK
2374 080l 4 CO AND AL PARITY ERR
2375 0810 26: 89 05 Mov 1[D1],AX 3 CLEAR POSSIBLE PARITY ERROR
gg;b 0813 75 3A JNZ HD'_BIG END t GO IF PLANAR OR [/0 PARITY CHECK
§g;= 3-=-== CHECK ALL BITS WRITE OK
2380 0815 261 CT 05 FFFF MoV WORD PTR ES:[DI],OFFFFH 3 TURN ON ALL BITS
2381 081A 2631 8B 05 Mov AX +ES1[D1] 3 CHECK FOR FFFFH
2382 081D 50 PUSH 3 SAVE RESULT:
2383 0BIE E4 61 IN AL PORT 3 CHECK FOR PLANAR OR 1/0 PARITY CHECK
2384 0820 24 CO AND AL, PARITY ERR
2385 0822 26: 89 05 Mov ESI[DI] 3 CLEAR POSSIBLE PARITY ERROR
2386 0825 5 POP 3 GET RESULTS
2387 0826 715 27 JINZ HOW_BIG_END 3 GO IF PARITY CHECK
2388 0828 3D FFFF CMP AX,OFFFFH
2389 082B 75 22 JINZ HOW_BIG_END
2390
2391 | Rniaiinid CHECK 64K BLOCK FOR PARITY CHECK
2392
2393 082D HOW_BIG_2:
2394 082D 2B CO SuB AX, AX $ WRITE ZEROS
2395 082F B9 8000 MOV CX,2000H*4 3 SET COUNT FOR 32K WORDS
2396 0832 F3/ AB REP STOSW 3 FILL 32K WORDS
23971
2398 0834 IE PUSH DS
2399 0835 06 PUSH ES
2400 0836 06 PUSH ES 3 GET ES TO DS
2401 0837 IF POP DS
2402 0838 B9 8000 MoV CX,2000H"4 3 SET COUNT FOR 32K WORDS
2403 083B 2B Fé suB S1,S1
2404 083D F3/ AD REP LODSW
2405 083F 2B FF sus DI1,DI 3 SET TO BEGINNING OF BLOCK
2406 0841 E4 61 IN AL, PDRT B 3 CHECK FOR PLANAR OR 1/0 PARITY CHECK
2407 0843 24 AND AL.PA 1TY
2408 0845 26: CT 05 0000 MoV UORD PTR ESl[Dl] o 1 CLEAR POSSIBLE PARITY ERROR
2409 084A 07 POP 3 RESTORE SEGMENTS
2410 084B IF POP DS
2411 084C 75 01 JINZ HOW_BIG_END 3 GO IF PLANAR OR 1/0 PARITY CHECK
2412
2413 084E C3 RET
2414
2415 084F HOW_B1G_END:
2416 084F 9C PUSHF 3 SAVE THE CURRENT FLAGS
2417 0850 BO IC MoV AL, 1CH 3 OGO OO
2418 0852 E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT 1IC <><>
2419
2420 | Rt SET OR RESET 512 TO 640 INSTALLED FLAG
2421
2422 0854 B8 B3B3 MoV AX,X®(CMOS_INFO128+NMI) 3 SET/RESET 640K STATUS FLAG
2423 0857 E8 0000 E CALL CNDS READ 3 GET THE DIAGNOSTIC STATUS
2424 085A 0C 80 OR AL ,ME40K
2425 085C 81 FB 0200 CMP BX.SIZ 3+ CHECK MEMORY SIZE
2426 0860 77 02 JA K640 3 SET FLAG FOR 512 -> 640 INSTALLED
2427 0862 24 TF AND AL NOT M640K
2428 0864 K640
2429 0864 86 C4 CHG AL, AH 3 SAVE THE STATUS
2430 0866 E8 0000 E CALL CMOS_WRITE 3 RESTORE THE STATUS
2431
2432 0869 6A 18 PUSH BYTE PTR RSDA_PTR 3 RESTORE THE DATA SEGMENT
2433 086B IF POP DS
2434 086C 89 1E 0013 R MOV OMEMORY_S 1ZE,BX 3 SAVE MEMORY SIZE
2435 0870 9D POPF 3 RESTORE THE FLAG REGISTER
2436 0871 C3 RET
24371
2438 3
2439 3 TEST.13.
2440 3 PRDTECTED MODE TEST AND MEMORY SIZE DETERMINE ( ABOVE 1024K
2441 3
2442 3 DESCRIPTION:
2443 H THIS ROUTINE RUNS IN PROTECTED MODE IN ORDER TO ADDRESS ABOVE 1 MEG.
2444 ] THE MEMORV SIZE IS DETERMINED AND SAVED IN CMOS.
2445 H DURING A POWER UP SEQUENCE THE MEMORY SIZE DETERMINE IS DONE WITH
2446 3 PLANAR AND 1/0 PARITY CHECKS DISABLED. DURING A SOFT RESET THE MEMORY
2441 3 S1ZE DETERMINE WILL CHECK FOR PARITY ERRORS.
2448 3
2449
2450 0872 DONE 3
2451 0872 6A 08 PUSH BYTE PTR GDT_PTR 3 POINT DS TO THE DESCRIPTOR TABLE
2452 0874 IF POP DS
2453
2::4 §====- START WITH SEGMENT ADDRESS 10-0000 (ONE MEG AND ABOVE)
2455
2456 0875 Cé6 06 004C 10 MoV BYTE PTR DS: (ES_TEMP.BASE_HI_BYTE), {OH
2457 087A C7 06 004A 0000 Mov DS:ES_TEMP.BASE_LO_WORD,OH
245
2459 0880 BO 1D MoV AL, 1DH 3 QOGO DODOODD
2460 0882 E6 80 ouT MFG_PORT, AL. 3 <><> CHECKPOINT (D <><>

suB BX,BX 3 START WITH COUNT 0

H START STORAGE SIZE/CLEAR
NOT_DONE1 t
PUSH BYTE PTR ES_TEMP 3 POINT ES TO DAT
ES t POINT TO SEGMENT TO TEST

2469 0889 E8 08A5 R CALL HOW_BIG! 3 DO THE FIRST 64K
2470 088C 74 03 vz DONEA 3 CHECK IF TOP
247
2472 088E E9 092C R JMP DONE 1 3 GO IF TOP
2473
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TEST! =--- 04/21/86 POWER ON SELF TEST (POST) 04-21-86
::74 0891 83 C3 40 DONEA: ADD BX,16°4 3 BUMP MEMORY COUNT BY 64K
g:;$ gm=--- DO NEXT 64K (XX0000) BLOCK
g:;g 0894 FE 06 004C INC BYTE PTR DS: (ES_TEMP.BASE_HI_BYTE)
g::? | Rtatadied CHECK FOR TOP OF MEMORY (FE0000)
2482 0898 80 3E 004C FE CMP BYTE PTR DS:(ES_TEMP.BASE_HI_BYTE) ,0FEH 3 LAST OF MEMORY?
2483 089D 75 ET JINZ )T_DONI GO IF NOT
2484 089F E8 0919 R CALL HO' BIG_END1 GO SET MEMORY SIZE
:::5 08A2 E9 092C R IMP DONE
6
2487 | Sininieied FILL/CHECK LOOP
2488
2489 0B8A! HOW_BIG1:
2490 08A FF suB DI,DI
2491 O0BAT B8 AASS MoV AX, 0AASSH 3 TEST PATTERN
2492 08AA cs MoV CX,AX 3 SAVE PATTERN
2493 0BAC 26: 89 05 Mov ES3[DI1],AX 3 SEND PATTERN TO MEMDRY
2494 0BAF BO OF MOV AL, OFH 3 NG IN
2495 08B1 263 8B 05 MoV AX,ES3 DI] 3 GET PATTI RN
2496 08B4 263 89 05 MoV ES:[DI 3 INSURE NO PARITY 1/0 CHECK
2497 08B7 33 CI XOR »CX 3 COMPARE PATTERNS
2498 08B9 75 SE JINZ HO'_BIG_EM)I 3 GO END IF NO COMPARE
2499
2500 IS THIS A SOFT RESET
2501
2502 OOBB 1E PUSH DS
2503 08BC 6A 18 PUSH BYTE PTR RSDA_PTR 3 POINT TO SYSTEM DATA AREA
2504 OGBE 1F POP
2505 08BF 81 3E 0072 R 1234 CMP ORESET FLAG, 1234H 3 SOFT RESET
2506 08C5 IF POP 3 RESTORE DS
;go; 08C6 75 2F JINZ HOW_BIG_2A 3 GO IF NOT SOFT RESET
0
2509 go---- CHECK PARITY WITH PARITY BITS OFF
2510
2511 08C8 26: CT 05 0101 L WORD PTR ES:[D1],0101H 3 TURN OFF BOTH PARITY BITS
2512 0 6A FF PUSH BYTE PTR OFFH 3 PLACE OFFFFH IN STACK (BUS BITS ON)
2513 08 58 POP AX 3 DELAY - CAUSING BUS BITS ON
gg:4 08D0 26: 8B 05 MoV AX,ES3[DI1] 3 CHECK PARITY
2516 08D3 E4 61 IN AL,PORT B 3 CHECK FOR PLANAR OR 1/0 PARITY CHECK
2517 08D5 24 CO AND AL, PARITV ERR
2518 08D7 263 89 05 Mov ES![ 1]1,AX 3 CLEAR POSSIBLE PARITY ERROR
2519 08DA 75 3D JNZ HOW_BIG_END{ 3 GO IF PLANAR OR 1/0 PARITY CHECK
2520
gg;l | Ridniied CHECK ALL BITS
2523 08DC 263 CT 05 FFFF MoV WORD PTR ES:[DI] OFFFFH 3 TURN ON ALL BITS
2524 OBE! 6A 00 PUSH BYTE 3 PLACE 00000H IN STACK (BUS BITS OFF)
2525 O08E: POP 3 DELAY - CAUSING BUS BITS OFF
2526 O08E4 26: 8B 05 MoV AX,ES:[DI] 3 CHECK FOR FFFFH
2527 08E7 50 PUSH $ SAVE RESLNLTS
2528 0BE8 E4 61 IN AL. 3 CHECK FOR PLANAR OR 1/0 PARITY CHECK
2529 O8EA 24 CO AND AL, PARITY ERR
2530 0BEC 263 89 05 Ll ESI[ 1],A% 3 CLEAR POSSIBLE PARITY ERROR
2531 o8l POP 3 GET RESULTS
2532 08F0 271 JINZ HO' BIG_ENDI! 3 GO IF PLANAR OR 1/0 PARITY CHECK
2533 08F2 3D FFFF CMP AX, OF1
2534 08F5 75 22 INZ HOW_BIG_END1
253
g:gg gmm——- CLEAR 64K BLOCK OF MEMORY
2538 08F7 HOW_BIG_2As
2539 08F7 2B CO suB AX,AX 3 WRITE ZEROS
2540 08F9 B9 8000 Mov CX,2000H%4 3 SET COUNT FOR 32K WORDS
g::; 08FC F3/ AB REP STOSW 3 FILL 32K WORDS
g:‘! gom--- CHECK 64K BLOCK FOR PARITY CHECK (VALID TEST DURING SOFT RESET ONLY)
44
2545 08FE IE PUSH Ds
2546 O8FF 06 PUSH ES
2547 0900 06 PUSH ES 3 GET ES TO DS
2548 0901 IF POP DS
2549 0902 B9 8000 Mov CX,2000H*4 3 SET COUNT FOR 32K WORDS
2550 0905 2B F6 suB S1,s
2551 0907 F3/ AD REP LODSW
2552 0909 2B FF sus Dl.Dl 3 SET TO BEGINNING OF BLOCK
2553 090B E4 61 IN 3 CHECK FOR PLANAR OR 1/0 PARITY CHECK
2554 090D 24 AND AL PARITV ERR
2555 090F 263 C7 05 0000 MoV 'ORD PTR ES:[DI1],0 3 CLEAR POSSIBLE PARITY ERROR
2556 091 7 POP 3 RESTORE SEGMENT
2557 0915 IF POP DS
2558 0916 75 01 JINZ HOW_BIG_END1 3 GO IF PLANAR OR 1/0 PARITY CHECK
2559
2560 0918 C3 RET
2561
2562 0919 HOW_BIG_ENDI1 s
2563 0919 BO IE MoV AL, 1EH 3 D it iied
gg&; 091B E6 80 MFG_PORT, AL H <><> CHECKPOINT 1{E <><>
6!
g :g g SET EXPANSION MEMORY SI1ZE DETERMINED IN CMOS
2568 091D BO BO MoV AL,CMOS_U_M_S_LO+NMI 3 ADDRESS LOW BYTE
2569 091F 8A E3 Mov AH,BL 3 T LOH MEMORY SIZE
2570 0921 E8 0000 E CALL CMOS WRITE 3 LOW BY'
2871 0924 BO Bi MoV .CﬁOS_U_M_S_HIONnI H ADDRESS Hl BYTE
2572 0926 8A ET MoV 3 GET THE HIGH MEMORY SIZE
2573 0928 E8 0000 E CALL CMOS_'RITE 3 PLACE IN CMOS
2574 092B C3 RET
2515
§5;$ g TEST ADDRESS LINES 19 - 23
2578 092C BO IF DONE1: MOV AL, {FH | G ODOOOOOODDOOD
2579 092E E6 80 ouTt MFG PORT, AL <><> CHECKPDINT 1IF <><>
2580 0930 C6 06 004C 00 MoV BYTE PTR DSI(ES TEMP. BASE HI_BYTE), 00l
2581 0935 2B FF suB D1,D 3 SET LOCATION POINTER TO ZERO
2582 0937 BA FFFF MoV DX, OFFFFH 3 WRITE FFFF AT ADDRESS
2583 093A E8 0969 R CALL SDo
g :: 093D 2B D2 sus DX, DX 3 WRITE 0
2586 093F C6 06 004C 08 MoV BYTE PTR DSs3 (ES_TEMP.BASE_HI_BYTE) ,08H
2587 0944 E8 0969 R CALL sbo
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TEST! =--- 04/21/86 POWER ON SELF TEST (POST) 04-21-86
2588 0947 C6 06 004C 10 Mov BYTE PTR DS: (ES_TEMP.BASE_HI_BYTE), 10H
2589 094C E8 0969 R CALL SDI
2590 094F C6 06 004C 20 MoV BYTE PTR DS:(ES_TEMP.BASE_HI_BYTE),20H
2891 0954 Ei CALL
2592 0957 C6 06 004C 40 MOV BYTE PTR DSi(ES_TEMP.BASE_HI_BYTE),40H
2593 095C CALL
2594 095F C6 06 004C 30 MoV BYTE PTR DSi(ES_TEMP.BASE_HI_BYTE),80H
2895 0964 E8 0969 R CALL Sbo
2596
g::; 0967 EB 18 JMP SHORT SD2 1 TEST PASSED CONTINUE
2899 0969 SDO:
2600 0969 6A 48 PUSH BYTE PTR ES_TEMP l POINT ES TO DATA
2601 096B 07 POP POINT TO SEGMENT TO TEST
gbgg 096C 26t 89 18 Mov ES:[D1],DX | WRITE THE PATTERN
6
g:gz 096F C6 06 004C 00 Mov BYTE PTR DS: (ES_TEMP.BASE_HI_BYTE), 00H
2606 0974 6A 48 PUSH BYTE PTR ES_TEMP 3 POINT ES TO DATA
2607 0976 O POP ES 1 POINT TO SEGMENT TO TEST
2608 0977 26: 83 3D FF CMP WORD PTR ES:[D1],0FFFFH 3 DID LOCATION O CHANGE?
2609 0978 74 03 vz soi 3 CONTINUE IF NOT
2610 097D E9 078C R JMP SHUT_8 3 GO HALT IF YES
2611 0980 SDis
2612 0980 C3 RET
2613
;6!; | it CAUSE A SHUTDOWN
61
2616 0981 BO 20 sb2: Mov 3 B e iiad
2617 0983 E6 80 out MFG PORT AL 3 <><> CHECKPOINT 20 <><>
2618 0985 E4 61 IN AL, POR
2619 0987 0C 0OC OR AL ,RAM_| FAR _OFF 1 TOGGLE PARITY CHECK ENABLES
2620 0989 E6 61 out PORT BIAL
2621 098B 24 F3 AND AL, RIM PAR _ON
2622 098D E6 61 out FORT B Al
gbgi 098F E9 0000 E JMP PROC_! SHUTDOWN 3 CAUSE A SHUTDOWN (RETURN VIA JUMP)
6
2625 1
2626 3 RETURN t FROM SHUTDOWN t
2627 H
2628
2629 0992 BO 21 SHUTI: MOV AL,21H 3 LGOS
2630 0994 E6 80 out MFG_PORT, AL | <><> CHECKPOINT 21 <><>
MoV SP,ABSO 3 SET REAL MODE STACK
Mov SS,SP
MoV SP,OFFSET eTOS

2635 SET DIVIDE 0 VECTOR OFFSET
636

2637 099E 2B FF suB DI,DI 3 POINT TO FIRST INTERRUPT LOCATION
2638 09A0 8E CT Mov ES,DI ]

2639 09A2 B8 0000 E MoV AX,OFFSET D11 3 GET ADDRESS OF INTERRUPT OFFSET
g::o 09A5 AB STOsw 8 PLACE OFFSET IF NULL HANDLER IN VECTOR
g::g 09A6 E8 0000 E CALL obs 3 SET UP THE REAL DATA AREA

:b:: | Rtnininind GET THE CONFIGURATION FROM CMOS

6

2646 09A9 B8 BESE MoV AX,X® (CMOS_DIAG+NMI) 3 CHECK CMOS GOOD

2647 09AC E8 0000 E CALL 1 GET THE STATUS

2648 09AF A8 CO TEST AL ,BAD_BAT+BAD_CKSUM 3 VALID CMOS ?

2649 0981 74 03 Jz 3 GO IF YES

2650 0983 E9 0A3C R JIMP BAD_MOS 3 GO IF NOT

2651 0986 M_OK3

2652 09B6 24 DF AND AL, ODFH 3 CLEAR THE MINIMUM CONFIG BIT

2653 0988 86 C4 XCHG AL s AH 3 SAVE THE STATUS BYTE

2::; 09BA E8 0000 E CALL CMOS_WRITE 3 BACK INTO CMOS

::g g==--- CHECK FOR CMOS RUN IN MODE

658 098D 81 3E 0072 R 1234 CMP ORESET_FLAG, {234H 3 CHECK FOR SOFT RESET

::g 09C3 74 10 JE M_OK_e% 3 BYPASS IF SOFT RESET

2661 09CS BO 96 Mov AL ,CMOS_B_M_S_HI+NMI 3 GET THE BASE MEMORY SIZE HIGH BYTE
2662 09CT E8 0000 E CALL CMOS_READ

2663 09CA 24 CO AND AL, 0TOH 3 MASK FOR MANUFACTURING TEST BITS
2664 09CC 3C CO CMP AL, 0COH 3 CHECK FOR MANUFACTURING TEST MODE SET
gb&ﬁ 09CE 75 05 JNE M_OK_64 3 SKIP IF NOT MANUFACTURING LINE TEST
666

E:Z 09D0 C6 06 0072 R 64 MoV BYTE PTR ORESET_FLAG,64H; ELSE SET THE MFG TEST FLAG

239 [ Rtatatatd INSURE CONFIGURATION HAS CORRECT VIDEO TYPE

671 09D M_OK_643

672 09D5 BO 94 AL ,CMOS_EQUIP+NMI 3 GET THE EQUIPMENT BYTE

673 09D7 E8 0000 E CALL cMos_READ

674 09DA 8A EO AH, 3 SAVE VIDEO TYPE

675 09DC A8 30 TEST AL, 030H 1 ANY VIDEO?

676 09DE 75 31 JINZ S_OK 3 ONTINUE

677 09E0 E8 09EE R CALL CHK_VIBEO 3 INSURE VIDEO ROM PRESENT

:;g 09E3 74 4C Jz MOS_0K 3 CONTINUE

680 09ES Fé6 06 0012 R 20 TEST OMFG_TST,MFG_LOOP 3 EXCEPT IF MFG JUMPER 1S INSTALLED
::é 09EA 74 &F Jz NORMAL, CONFIG 3 GO IF INSTALLED

::2 09EC EB 4E JMP SHORT BAD_MOS 3 GO DEFAULT

::2  attatd ROUTINE CHECK FOR VIDEO FEATURE ROM PRESENT

687 09EE CHK_VIDEOs

2688 09EE B9 C000 MOV CX,0C000H 1 START OF FEATURE 1/0 ROM

2689 O9F1 CHK_VIDEOt 3

2690 09F1 50 PUSH AX 3 SAVE THE CONFIGURATION

2691 09F2 (E PUSH DS 3 SAVE THE DATA SEGMENT

2692 09F3 87 PUSH Dl 3 SAVE COMPARE REGISTER

2693 09F4 B8E D9 MoV DS,CX 3 GET ROM SEGMENT

2694 09F6 BF AASS Mov D1,0AAS5H 3 GET THE PRESENCE SI1GNATURE

2695 09F9 2B DB suB N 3 CLEAR INDEX POINTER
2696 09FB 8B 07 MOV AX, [BX] 3 GET_THE FIRST 2 LOCATIONS
2697 09FD 3B C7 CMP AX,D1 3 1S THE VIDEO FEATURE ROM PRESENT?
2698 09FF SF POP DI 3 RESTORE WORK REGISTER
2699 0A00 IF POP DS 3 RESTORE DATA SEGMENT
2700 OAO1 58 POP AX 3 GET THE CONFIGURATION
2701 0AO2 74 oC Jz CHK_VIDEO2 3 GO IF VIDEO ROM INSTALLED
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ADD

CX,080H
CMP CX,0C800H
CHK_VIDEO!
CX,&x

AND
CHK_VIDEO23
RET

MOS_OK_1 1
CALL

CHK_VIDEO
Jz BAD_MOS
MoV AL, AH
TEST  OMFG_TST,DSP_JMP
Jz MOS_BK_2

AND AL,30H
cMP AL,30H
JINZ BAD_MOS
MoV AL, AH
IMP SHORT MOS_OK
=== COLOR CARD
MOS_OK_21
AND AL,30H
CMP AL,30H
MoV AL, AH
Jz BAD_MOS

MOS_OK: TEST AL,01H

TEST
Jz NORMAL, couFlE

gm---- MINIMUM

BAD_MOS:
MoV AX,CMOS_DIAG+NMI
CALL CMOS_RERD
TEST AL ,BAD_BAT+BAD_CKSUM
INZ BA o MOS1

CALL  CONFIG_BAD
BAD_MOS 1 1

CALL  CHK_VIDEO
oV

H

MONOCHROME CARD IS PRIMARY DISPLAY

04-21-86

POINT TO NEXT 2K BLOCK
TOP OF VIDEO ROM AREA YET?
T

IN
SET NON ZERO FLAG
RETURN TO CALLER

CMOS VIDEO BITS NON ZERO (CHECK FOR PRIMARY DISPLAY AND NO VIDEO ROM)

1S THE VIDEO ROM INSTALLED?
WRONG CONFIGURATION IN CONFIG BYTE

RESTORE CONF IGURATION
CHECK FOR DISPLAY JUMPER
GO IF COLOR CARD 1S PRIMARY DISPLAY

(NO JUMPER INSTALLED)

INSURE MONOCHROME IS PRIMARY

CONF IGURATION OK?

GO IF NOT

RESTORE CONF IGURATION

USE THE CONFIGURATION BYTE FOR DISPLAY

STRIP UNWANTED BITS

MUST NOT BE MONO WITH JUMPER INSTALLED
RESTORE CONF IGURATION

GO IF YES

MUST HAVE AT LEAST ONE DISKETTE

3 GO SET CONFIGURATION IF OK

3

EXCEPT IF MFG JUMPER IS INSTALLED

3 GO IF INSTALLED

Jz NORMAL_CONF1G
TEST  OMFG_TST,DSP_JMP ]
MOV AL, ITH 3
Jz NORMAL_CONF 1G H
MoV AL,31H 3
3
3 CONFIGURATION AND MFG MODE '

H
NORMAL_CONF 1G3s
TEST

E. OMFG_TST,MFG_LOOP
JNZ NORMT
AND AL, 03EH

NORM1: SuB
MOV OEQUIP FLA
CMP .RESET FLAG !234H
Jz

AL,WRITE_8042_LOC
ca042

AL, 4DH
out PORT_A, AL
sus CX,CX
CALL  C
MoV CX,0TFFFH
TSTeér  IN AL, STATUS_PORT
TEST AL, OUT BUF_FULL
LOOPZ
PUSHF
MoV AL,DIS_KBD
CALL  CB042
POPF
Jz E6
IN AL ,PORT_A
MoV BYTE PTR ORESET_FLAG,AL

CHECK FOR MFG REQUEST

CMP AL, 065H
JINE E6
JMP MFG_BOOT

H
H

CONFIGURATION WITH BAD CMOS OR NON VALID VIDEO

GET THE DIAGNOSTIC STATUS
WAS BATTERY DEFECTIVE OR BAD CHECKSUM
GO IF YES

SET THE MINIMUM CONFIGURATION FLAG

CHECK FOR VIDEO ROM
DISKETTE
GO IF VIDEO ROM PRESENT

CHECK FOR DISPLAY JUMPER
DEFAULT TO 40X25 COLOR
GO IF JUMPER IS INSTALLED

DISKETTE / B/W DISPLAY 80X25

ég T:ENnéNUFACTURING JUMPER INSTALLED
1
STRIP DISKETTE FOR MFG TEST

SAVE SWITCH INFORMATION
BYPASS IF SOFT RESET

FIRST SELF TEST RESULTS FROM KEYBOARD

ENABLE KEYBOARD

1SSUE WRITE BYTE COMMAND

ENABLE OUTPUT BUFFER FULL INTERRUPT,
SET SYSTEM FLAG, PC | COMPATIBILITY,
INHIBIT OVERRIDE, ENABLE KEYBOARD

WAIT FOR COMMAND ACCEPTED

SET LOOP COUNT FOR APPROXIMATELY 100MS
TO RESPOND
WAIT FOR OUTPUT BUFFER FULL

TRY AGAIN IF NOT

SAVE FLAGS

DISABLE KEYBOARD

ISSUE THE COMMAND
RESTORE FLAG

CONTINUE 'lTHOUT RESULTS

GET INPUT FROM KEYBOARD
TEMPORARY SAVE FOR AA RECEIVED

LOAD MANUFACTURING TEST REQUEST?
CONTINUE IF NOT
ELSE GO TO MANUFACTURING BOOTSTRAP
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2808 PAGE
2809 ]
2810 3 TEST.14 t
2811 3 INITIALIZE AND START CRT CONTROLLER (6845) 3
2812 3 TEST VIDEO READ/WRITE STORAGE. H
2813 3 DESCRIPTION ]
2814 h RESET THE VIDEO ENABLE SlGNAL 3
2815 3 SELECT ALPHANUMERIC 25, B & W. ]
2816 H READ/WRITE DATA PATTERNS 'TO MEMORV l:nsr:K :
2817 3 STORAGE ADDRESSABILITY. H
2818 3 ERROR = 1 LONG AND 2 SHORT BEEPS :
g:l’ 3

21
2821 OASD At 0010 R E61 MoV AX..EQUIP FLAG 3 GET SENSE INFORMATION
2822 OAAO 50 PUSH 3 SAVE IT
2823 OAA! BO 30 Mov A 3 FORCE MONOCHROME TYPE
2824 0AA3 A3 0010 R MoV .EQUIP FLAG,AX 3 INTO EQUIPMENT FLAG
2825 OAA6 2B CO suB AX, AX 3 MODE SET COMMAND FOR DEFAULT MODE
2826 OAA8 CD 10 INT INT VIDEO 3 SENJ lNlTIALIZATION TO B/W CARD
2827 OAAA BO 20 Mov 3 AT 8
2828 OAAC A3 0010 R MOV .EQUIP FLAG,AX H INTD EQUIPMENT FLAG TO CLEAR BUFFERS
2829 OAAF B8 0003 MoV X, 0003H 3 AND INITIALIZATION COLOR CARD 80X25
2830 0AB2 CD 10 INT INT_VIDEO 3
2831 0AB4 B8 000! MoV AX,B001H 1 5 MODI
2832 0AB7T 10 INT INT_VIDEO 3 SET DEFAULT OOI.OR MODE
2833 0AB9 58 POP 3 RECDVER REAL SWITCH INFORMATION
2834 OABA A3 0010 R MoV GEQUIP_FLAG,AX 3
283 24 30 AND AL, 30| 1] ISOLATE vwso SWITCHES
2836 OABF 75 11 JINZ ET 3 VIDEO SWITCHES SET 7O 0?
2837 OAC! 1IE PUSH oS 3 SAVE THE DATA SEGMENT
2838 0AC2 50 PUSH AX
2839 OAC3 2B CO suB AX,AX 3 SET DATA SEGMENT TO 0

840 OAC5 8E D8 Mov

841 OACT 0040 R MoV DI OFFSET OVIDEO_INT SET INTERRUPT 10H TO DUMMY

842 OACA C7 05 0000 E MOV 'DRD PTR [D1],O0FFSET DUMMY RETURN 3 RETURN IF NO VIDEO CARD
843 OACE 58 POP AX 1 RESTORE REGISTERS

8. ACF 1F POP
2845 0ADO EB TF JMP SHORT E18_1 1 BYPASS VIDEO TEST
2846 0AD2 ET:
2847 0AD2 3C 30 CMP AL, 30H 3 B/W CARD ATTACHED?
2848 O0AD4 74 08 JE E8 3 YES - SET MODE FOR B/W CARD
2849 0AD6 FE C4 INC AH 3 SET COLOR MODE FOR COLOR CARD
2850 0AD8 3C 20 CMP AL, 20H 1 80X25 MODE SELECTED?
2851 OADA 75 02 JNE 31 NO - SET MODE FOR 40X25

852 OADC B4 03 Mov AH,3 3 SET MODE FOR 80X25

853 OADE E8:

854 OADE 86 EO XCHG AH, AL

855 OAEO 50 PUSH AX 3 SAVE VIDEO MODE ON STACK

856 OAE! 2A E4 sus AH, AH 3 INITIALIZE TO ALPHANUMERIC MD

857 OAE3 CD 10 INT INT_VIDEO 3 CALL Vv
2858 OAES 58 POP AX 3 RESTORE VIBEO SENSE SWITCHES IN AH
2859 OAE6 50 PUSH AX 3 SAVE VALUE
2860 OAET BB B000 Mov BX,08000H 3 STARTING VIDEO MEMORY ADDRESS B/W CARD
2861 OAEA BA 03B8 MoV DX ,388H 1 MODE REGISTER FOR B/W
2862 OAED BS 0800 Mov CX,2048 3 MEMORY W 'OUNT FOR B/W CARD
2863 OAFO 80 FC 30 CMP AH,30H 3 B/W VIDEO CARD ATTACHED? -
2864 OAF3 74 07 JE s YES - GO T VIDEO STORAGE
2865 OAFS5 BT B8 MoV BH, 0B8H 3 START MEMOR DDRESS FOR COLOR CARD
2866 OAFT BA 03D8 Mov DX ,3D8H 3 MODE REGISTER FOR COLOR CARD
2867 OAFA B5 20 Mov CH,20H 3 MEMORY WORD COUNT FOR COLOR CARD
2868 OAFC E9:
2869 OAFC A0 0065 R Mov AL ,OCRT_MODE_SET 3 GET CURRENT MODE SET VALUE
2870 OAFF 24 37 AND AL, 037H 3 SET VIDEO BIT OFF
2871 0BO1 EE ouT DX, AL 3 DISABLE VIDEO FOR COLOR CARD
2872 0BO2 8E C3 MoV ES.BX 3 POINT ES TO VIDEO MEMORY
2873 0B04 8E DB MOV DS,BX 3 POINT DS TO VIDEO MEMORY
2874 0B06 DI C9 ROR CX, 1 3 DIVIDE BY 2 FOR WORD COUN
2875 0B08 E8 0000 E CALL STGTST_CNT 3 GO TEST VIDEO READ/VRITE STORAGE
g:;s 0BOB 75 7B JNE EIT 3 R/W MEMORY FAILURE - SPEAKER
2878 3
2879 3 TEST.15 3
2880 ] SETUP VIDEO DATA ON SCREEN FOR VIDEO 1
2881 H LINE TEST. 1
2882 3 DESCRIPTION ]
2883 ] ENABLE VIDEO SIGNAL AND SET MODE. )
2884 H DISPLAY A HORIZONTAL BAR ON SCREEN. '
2885 1
2886
2887 0BOD BO 22 MoV AL, 22H 3 > DO OO
2888 OBOF E6 80 ouT MFG_PORT, AL H <><> CHECKPOINT 22 <><>
2889 0BI| 58 POP X 3 GET VIDEO SENSE SWITCHES (AH)
2890 0B12 50 PUSH AX 3 SAVE IT
2891 0B13 B4 00 Mov 3 ENABLE VIDEO AND SET MODE
2892 0B15 CD 10 INT INT_VIDEO 3 VIDEO
2893 0B17 B8 7020 Mov AX,Y020H 3 WRITE BLANKS IN REVERSE VIDEO
2894 OBi1A 2B suB 1,D1 3 SETUP STARTING LOCATION
2895 0BIC B9 0028 MOV CX,40 3 NUMBER OF BLANKS TO DISPLAY
g:zg O0BIF F3/ AB REP STOSW 3 WRITE VIDEO STORAGE
2898 3
2899 3 TEST.16 ] (2]
2900 3 CRT INTERFACE LINES TEST ) m
2901 3 DESCRIPTION 3 o
2902 3 SENSE ON/OFF TRANSITION OF THE 3 p
2903 3 VIDEO ENABLE AND HORIZONTAL ]
2904 3 SYNC LINES. 3 o
2905 H
290 =
2907 0Bz 58 POP AX 3 GET VIDEO SENSE SWITCH INFORMATION o
2908 0B22 50 PUSH AX H 1T
2909 0B23 80 FC 30 CMP AH,30H 3 Bl' CARD ATTACHED
2910 0B26 BA 03BA MOV DX, 03BAH 3 SETUP ADDRESS OF BI' STATUS PORT
2911 0B29 74 03 JE Elf 3 YES - GO TEST LINES
2912 0B2B BA 03DA Mov DX, 03DAH 3 COLOR CARD 1S5 ATTACHED
2913 0B2E Etis
2914 OB2E B4 08 Mov AH,8
2915 0B30 El23
2916 0B30 2B C9 CcX,CXx
2917 0B32 EC Et3: IN AL, DX 3 READ CRT STATUS PORT
2918 0B33 22 C4 ND AL, AH 3 CHECK VIDEO/HORIZONTAL LINE
2919 0B35 75 04 JINZ 14 3 ON - F _IT GOES OFF
2920 0B37 E2 F9 LOOP E13 3 LOOP UNTIL ON OR T ouT
2921 0B39 EB 4D JMP SHORT EI7 3 GO PRINT ERROR MESSAGE
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TEST! ---- 04/21/86 POWER ON SELF TEST (POST) 04-21-86
2922 0B3B El4s
2923 0B3B 2B C9 suB CX,CX
2924 0B3D EC E15: IN AL, DX 3 READ CRT STATUS PORT
2925 0B3E 22 C4 AND AL, AH 3 CHECK VIDEO/HORIZONTAL LINE
2926 0B40 74 04 [ 3 ITS ON - CHECK NEXT LINE
927 0B42 E2 F9 LOoOP EI5 3 LOOP IF ON UNTIL IT GOES OFF
::g 0B44 EB 42 JMP SHORT E17 3 GO ERROR BEEP
930 CHECK HORIZONTAL LINE
931
2932 0B46 B! 03 Etl6: MoV cL,3 3 GET NEXT BIT TO CHECK
2933 0B48 D2 EC SHR AH,CL
2934 0B4A 75 E4 JNZ E12 3 CONTINUE
2935 0B4C E18:
2936 0B4C &8 POP AX 3 GET VIDEO SENSE SWITCHES (AH)
2937 0B4D B4 00 MOV AH, 0 3 SET MODE AND DISPLAY CURSOR
:gg 0B4F CD 10 INT INT_VIDEO 3 CALL VIDEO 1/0 PROCEDURE
940 CHECK FOR THE ADVANCED VIDEO CARD
94 |
942 ASSUME DS:ABSO
943 0B51 BA 0000 Ei18_1: MOV DX .0 1 SET DS TO VECTORS SEGMENT
944 0B54 3E DA MoV DS 3 RESET SEGMENT VALUE
945 0B56 CT7 06 00TE R 0000 MoV 'ORD PTR OEXT_PTR+2,0 3 FOR GRAPHIC CHARS 128 - 255
2946 0BSC BA C000 Mov DX, 0C000H 3 SET THE LOW SEGMENT VALUE
2947 OBSF E18A:
2948 0BSF BO 23 MOV AL, 23H 3 B R R e it it
2949 0B6i E6 80 out MFG_PORT, AL i <><> CHECKPOINT 23 <><>
2950 0B63 B8E DA Mov ps,Bx
2951 0B6S 87 PUSH 1 3 SAVE WORK REGISTER
2952 0B66 BF AASS MoV DI,0AAS5H 3 PRESENCE SlGNATIJRE
2983 0B69 2B DB sus BX,BX 3 CLEAR POINTER
2954 0Bé6B 8B 07 MoV AX, [BX] 3 GET FIRST 2 LOCATIONS
2955 0BéD 3B C7 CMP AX,DI1 3
2956 0B&F 5F POP DI 3 RECDVER REGISTER
2::; 0B70 75 05 JNZ E18B 3 NO? GO LOOK FOR OTHER MODULES
2
2959 0B72 E8 0000 E CALL ROM_CHECK 3 GO SCAN MODULE
2960 0B75 EB 04 JMP SHORT E18C
2961 0B77 E18B:
2962 0B77 81 C2 0080 ADD DX,0080H 3 POINT TO NEXT 2K BLOCK
2963 0B7B E18Cs
2964 0B7B 81 FA C800 CMP DX,0C800H 3 TOP OF VIDEO ROM AREA YET?
;::: 0BTF 7C DE JL E18A 3 GO SCAN FOR ANOTHER MODULE
2967 0B81 BO 24 MoV AL, 24H 3 G OODOODOODDO>C
g::: 0B83 E6 80 ouT MFG_PORT, AL ] <><> CHECKPOINT 24 <><>
23;0 0B85 E9 0000 E JMP POST2 3 GO TO NEXT TEST
1
2972 ASSUME DS:DATA
2973
2974  Rataitd CRT ERROR SET MFG CHECKPOINT AND ERROR BEEP
g;!’: oBse E8 o02C £
2977
2978
2979
2980 0B8B Cé6 06 0015 R 0C MoV OMFG_ERR_FLAG, 0CH <><> CRT ERROR CHECKPOINT 0C <><>
2981 0B90 80 3E 0072 R 64 CMP BYTE PTR™( ORESET _FLAG, 064H § 1S THIS A MFG REQUESY?
2982 0B95 74 0D JZ E19 3 BY PASS ERROR BEEP IF YE!
2983 0B97 F6 06 0012 R 20 TEST OMFG_TST,MFG_LOOP 3 1S THE MFG LOOP JUMPER INSTALLED'I
2984 0B9C 74 Jz EI9 3 BY PASS ERROR BEEP IF YES
2985 0B9E BA 0102 Mov DX, 102H
2986 0BA1 E8 0000 E CALL ERR_BEEP 3 GO BEEP SPEAKER
2987 0BA4 E19:
2988 0BA4 IE PUSH DS
2989 OBAS A1 0010 R MoV AX,OEQUIP FLAG 3 GET THE CURRENT VIDEO
2990 OBA8 24 30 AND AL. 3 STRIP OTHER B
2991 OBAA 3C 30 CMP 3 IS T MONOCHROHE ?
299§ OBAC 74 30 Jz TRY_COLDR 3 GO IF YES
299
gz:: COLOR FAILED TRY MONOCHROME - CHECKPOINT 0D = COLOR FAILED
:g:: OBAE Cé 06 0015 R OD MoV OMFG_ERR_FLAG, 0DH § <><> CRT ERROR CHECKPOINT 0D <><>
2998 0BB3 BA 03B8 MOV DX, 3B8H 3 DISABLE B/W
2999 0BB6 BO Of Mov AL, 1
3000 0BB8 EE out DX, AL 3 OUTPUT THE DISABLE
3001 0BBY BB B00O Mov BX,0B000H 3 CHECK FOR MONOCHROME VIDEO MEMORY
3002 0BBC 8E DB MoV DS,BX
3003 OBBE B8 AASS MOV AX, 0AASSH 3 WRITE AN AASS
3004 0BC! 2B DB sus ) 3 TO THE FIRST LOCATION
3008 0BC3 89 07 MoV IBX].AX
3006 0BCS EB 00 JMP +2 3 ALLOW BUS TO SETTLE
3007 OBCT 8B 07 MoV AX, [BX] 3 READ THE FIRST LOCATION
008 0BC9 3D AASS CMP AX 4y 0AASSH 3 1S THE MONOCHROME VIDEO CARD THERE?
009 0BCC 1 POP DS 3 RESTORE THE DATA SEGMENT
010 0BCD 75 85 JNZ EI7 3 3 GO IF NOT
011 OBCF 81 OE 0010 R 0030 OR oEQUIP_FLAG,30H 3 TURN ON MONOCHROME BITS IN EQUIP FLAG
012 0BDS A1 0010 R Mov AX..EQUIP FLAG 3 ENABLE VIDEO
013 0BD8 2A E4 sus AH
014 OBDA CD 10 INT INT VIDEO
g|5 0BDC EB 34 JMP SHORT E17_1 3 CONTINUE
16
g:; gmm——- MONOCHROME FAILED TRY COLOR
019 OBDE TRY_COLORt
020 OBDE BO Of Mov AL,01H 3 SET MODE COLOR 40Xx25
021 OBEO 2A E4 suB AH, AH
2 0BE2 CD 10 INT INT_VIDEO
023 OBE4 BA 03D8 MoV OX,3D8H 3 DISABLE COLOR
024 OBE7 BO 00 Mov AL,0
3025 OBE9 EE out DX, AL 3 OUTPUT THE DISABLE
3026 OBEA BB B80O MoV BX,0B800H 3 CHECK FOR COLOR VIDEO MEMORY
3027 OBED 8E DB MoV
028 OBEF B8 AAS5 MoV AX O0AASSH 3 WRITE AN AASS
029 0BF2 2B DB suB BX,BX 3 TO THE FIRST LOCATION
030 OBF4 89 07 MoV ‘BX] »AX
031 0BF6 EB 00 JMP 3 ALLOW BUS TO SETTLE
032 0BF8 8B 07 MoV AX, [BX] ] READ THE FIRST LOCATIOl
033 OBFA 3D AASS CMP AX. OAASSH 3 1S THE COLOR VIDEO CARD THERE?
034 OBFD {F POP Dbs 3 RESTORE THE DATA SEGMENT
035 OBFE 75 24 JNZ E17_3 3 IF NOT
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81 26 0010 R FFCF AND OEQUIP_FLAG, OFFCFH i TURN OFF VIDEO BITS

81 OE 0010 R 0010 OR ©EQUIP_FLAG, 1 0H § SET COLOR 40X24

B0 Of MoV AL, olH

2A E4 sus H, A

co 10 INT INT_VIDEO
E1T_1s

58 POP AX 3 SET NEW VIDEO TYPE ON STACK

Al 0010 R MOV AX,9EQUIP_FLAG

24 30 AND AL, 30

3¢ 30 CMP AL, 30H § 1S IT THE B/W?

2A CO sus AL, AL

74 02 Jz €l GO IF YES

FE CO INC AL 3 INITIALIZE FOR 40X25
EIT_21

50 PUSH  AX
EIT_41

E9 0B4C R IMP El8
ge--s BOTH VIDEO CARDS FAILED SET DUMMY RETURN IF RETRACE FAILURE
EI17_31

13 PUSH DS

2B co suB AX, AX i SET DS SEGMENT TO 0

8E D8 MOV S AX

BF 0040 R MoV DI,OFFSET OVIDEO_INT § SET INTERRUPT 10H TO DUMMY

€7 05 0000 E MoV IURD PTR [D1],OFFSET DUMMY_RETURN 3 RETURN IF NO VIDEO CARD

13 POP

E9 0B51 R JMP Ele ' 1 BYPASS REST OF VIDEO TEST
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TEST1 04/21/86 PO'ER ON SELF TEST (POST) 04-21-86
3064 PAGE
3065 ]
3066 3 umuncmnma BOOT TEST CODE ROUTINE :
gss; 3 A BLOCK OF TEST CODE THROUGH THE KEYBOARD PORT FOR MANUFACTURING
6 H H
3069 3 THIS ROUTINE WILL LOAD A TEST (MAX LENGTHsFAFFH) THROUGH THE KEYBOARD 1
3070 3 PORT. CODE WILL BE LOADED AT LOCATION 0000:0500. AFTER LOADING, 1
3071 3 CONTROL WILL BE TRANSFERRED TO LOCATION 0000:0500. THE STACK WILL
3072 3 BE LOCATED AT 0000:0400. THIS ROUTINE ASSUMES THAT THE FIRST 2 BYTES 1
3073 3 TRANSFERRED CONTAIN THE COUNT OF BYTES TO BE LOADED :
3074 1 (BYTE 1=COUNT LOW, BYTE 2=COUNT HI.) :
3075 3
3076
gg;; 3 - DEGATE ADDRESS LINE 20
3079 0C34 MFG_BOOT:
3080 0C34 B4 DD MoV AH, DISABLE _BIT20 3 DEGATE COMMAND FOR ADDRESS LINE 20
gs:; 0C36 E8 0000 E CALL GATE_A2 3 ISSUE TO KEYBOARD ADAPTER AND CLI
3083 §----- SETUP HARDWARE INTERRUPT VECTOR TABLE LEVEL 0-7 AND SOFTWARE INTERRUPTS
3084
3085 0C39 68 ---- R PUSH ABSO 3 SET ES SEGMENT REGISTER TO ABSO
3086 0C3C 07 POP ES
3087 0C3D B9 0018 (M cX,24 3 GET VECTOR COUNT
3088 0C40 8C C8 MoV AX,CS 3 GET THE CURRENT CODE SEGMENT VALUE
3089 0C42 8E D8 MoV DS, AX 3 SETUP DS SEGMENT REGISTER TO
3090 0C44 BE 0000 E MoV S1,0FFSET VECTOR TABLE ; POINT TO THE ROUTINE ADDRESS TABLE
3091 0C47 BF 0020 R MoV DI,0FFSET @INT_PTR 3 SET DESTINATION TO FIRST USED VECTOR
3092 0C4A MFG_BI1t
3093 0C4A A5 MOVSW 3 MOVE ONE ROUTINE OFFSET ADDRESS
3094 0C4B AB STOSW 3 INSERT CODE SEGMENT VALUE
3095 0C4C E2 FC LooP MFG_B1 3 MOVE THE NUMBER OF ENTRIES REQUIRED
3096
go:z 3=--=- SETUP HARDWARE INTERRUPT VECTORS LEVEL 8-15 (VECTORS START AT INT 70 H)
0
3099 0C4E B9 0008 MoV cx,08 3 GET VECTOR COUNT
3100 0C51 BE 0000 E MoV S1,0FFSET SLAVE_VECTOR_TABLE
3101 0C54 BF 01CO0 R v DI,OFFSET ©SLAVE_INT_PTR
3102 0C57 MFG_B2:
3103 0C57 AS MOVSW 3 MOVE ONE ROUTINE on-sz'r ADDRESS
3104 0C58 AB STOSW 3 INSERT CODE SEGMENT VALUE
gigs 0c59 E2 FC LooP MFG_B2
106
g:gz §----- SET UP OTHER INTERRUPTS AS NECESSARY
3109 ASSUME DS:ABS0,ES:ABSO
3110 0C5B 06 PUSH ES 3 ES= ABSO
3111 0C5C IF POP 3 SET DS_TO ABSO
3112 0C5D C7 06 0008 R 0000 E MoV WORD PTR ONMI_PTR,OFFSET NMI_INT 3 NMI |NTERRUPT
3113 0C63 CT 06 0014 R 0000 E MoV WORD PTR ®INTE_PTR,OFFSET PRTNT_SCREEN ; PRINT SCREEN
3114 0C69 CT 06 0062 R F600 MoV WORD PTR ©BASIC_PTR+2,0F600H 3 CASSETTE BASIC SEGMENT
3115
3tle 3==--- ENABLE KEYBOARD PORT
M
3118 0C6F BO 60 MoV AL,60H 3 WRITE 8042 MEMORY LOCATION 0
3119 0CT1 E8 039D R CALL cada2 3 ISSUE THE COMMAND
3120 0C74 BO 09 MoV AL oooomma 3 SET INHIBIT OVERRIDE/ENABLE OBF
gigé 0CT6 E6 60 out PORT_A, AL 3 INTERRUPT AND NOT PC COMPATIBLE
1
3123 0C78 E8 0C9A R CALL MFG_B4. 3 GET COUNT LOW
3124 0CTB 8A F8 MoV BH, AL 3 SAVE IT
3125 0CTD EB 0C9A R CALL MFG_B4 3 GET COUNT HI
3126 0C80 8A E8 MoV CH, AL
3127 0C82 8A CF MoV CL,BH 3 CX_NOW HAS COUNT
3128 0C84 FC CLD 3 SET DIRECTION FLAG TO INCREMENT
3129 0C85 BF 0500 R MoV D1,0FFSET OMFG_TEST_RTN ;3 SET TARGET OFFSET (DS=0000)
3130 0c8s MFG_B3:
3131 0C88 E4 64 IN AL STATUS PORT 3 GET 8042 STATUS PORT
3132 0CBA A8 01 TEST T_BUF_FULL 3 KEYBOARD REQUEST PENDING?
3133 0C8C T4 FA Jz c B 3 LOOP TILL DATA PRESENT
3134 OC8E E4 60 IN AL,PORT_A 3 GET DATA
3135 0C90 AA sTOSB 3 STORE IT
3136 0C91 E6 80 ouT MFG_PORT, AL 5 DISPLAY CHARACTER AT MFG PORT
3137 0C93 E2 F3 LooP MFG_B3 3 LOOP TILL ALL BYTES READ
3138
3139 0C95 EA 0500 ---- R JMP OMFG_TEST_RTN 3 FAR JUMP TO CODE THAT WAS JUST LOADED
3140
3141 0C9A MFG_B41
3142 OC9A E4 64 IN AL,STATUS_PORT 3 CHECK FOR OUTPUT BUFFER FULL
3143 0C9C A8 01 TEST AL,OUT_BUF_FULL 3 HANG HERE IF NO DATA AVAILABLE
3144 OC9E E! FA LOOPZ  MFG_B4
3145
3146 OCAQ E4 60 IN AL,PORT_A 1 GET THE COUNT
3147 oCA2 C3 RET
3148
3149 0CA3 POST!  ENDP
3150 0CA3 CODE ENDS

3151 END
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1 PAGE 118,121

2 TITLE TEST2 ---- 01/24/85 POST TESTS AND INITIALIZATION ROUTINES

3 .286C

4 .287

5 JLIST

6 0000 CODE SEGMENT BVTE PUBLIC

7 PUBLIC

8 PUBLIC POSTZ

9 PUBLIC SHUT2

10 PUBLIC SHUT3

" PUBLIC SHUT4

12 PUBLIC SHUT6&

13 PUBLIC SHUTT

14

15 EXTRN  BLINK_INT:NEAR

16 EXTRN  CB042TNEAR

17 EXTRN  CMOS_READ:NEAR

18 EXTRN  CMOS”WRITE:NEAR

19 EXTRN  CONFTG_BAD:NEAR

20 EXTRN DI iNEAR

21 EXTRN DZxNEAR

22 EXTRN DDS:N

23 EXTRN  DISK SETUP NEA

24 EXTRN  DSKETTE SETUF:NEAR

25 EXTRN  ERR_BEEPINEAR

26 EXTRN  E_M3G:NEAR

27 EXTRN  F3D:NEAR

28 EXTRN  F3D!1NEAR

29 EXTRN  GATE_A20:NEAR

30 EXTRN  HD_INT:NEAR

31 EXTRN  KBD_RESET:NEAR

32 EXTRN NMI_INT:NEAR

33 EXTRN  OBF_42:NEAR

34 EXTRN  POST3:NI

35 EXTRN  PRINT_SCREEN:NEAR

36 EXTRN  PROC_SHUTDOWN:NEAR

37 EXTRN  PROT_PRT_HEX:NEAR

38 EXTRN  PRT_HEX:NEAR

39 EXTRN  P_MSG:NEAR

40 EXTRN  ROM_CHECK:NEAR

41 EXTRN  ROM_CHECKSUMiNEAR

42 EXTRN SEEK:NEA

43 EXTRN  SET_TOD

44 EXTRN  SLAVE VECTOR TABLE:NEAR

45 EXTRN  SND_DATA:NI

46 EXTRN  START ||NEAR

47 EXTRN  STGTST_CNTiNEAR

48 EXTRN  SYSINIT1:NEAR

49 EXTRN  VECTOR _TABLE:NEAR

50 EXTRN  WAITF:NEAR

51 EXTRN  XPC_BYTE:NEAR

52

53 EXTRN  E1013NEAR 3 101 ERROR CODE - INTERRUPT FAILURE
54 EXTRN  E102:NEAR 3 102 ERROR CODE - TIMER FAILURE

55 EXTRN  E103:1NEAR 3 103 ERROR CODE - TIMER INTERRUPT

56 EXTRN  E104:1NEAR 3 104 ERROR CODE - PROTECTED MODE ERROR
57 EXTRN  E105:NEAR 3 105 ERROR CODE - 8042 COMMAND FAILURE
58 EXTRN  E1063NEAR 3 106 ERROR CODE - CONVERTING LOGIC

59 EXTRN  EIOTINEAR 3 107 ERROR CODE - NMI ERROR

60 EXTRN  E108:NEAR 3 108 ERROR CODE - TIMER BUS ERROR

61 EXTRN  E109:1NEAR 3 109 ERROR CODE - MEMORY SELECT ERROR
62 EXTRN  E1611NEAR 3 161 ERROR CODE - BAD BATTERY

63 EXTRN  E1621NEAR 3 162 ERROR CODE - CMOS CHECKSUM/CONFIG
64 EXTRN  E1631NEAR 3 163 ERROR CODE - BAD REAL TIME CLOCK
65 EXTRN  E164:1NEAR 3 164 ERROR CODE - MEMORY SIZE

66 EXTRN  E201:NEAR i 201 ERROR CODE - MEMORY DATA

67 EXTRN  E202:1NEAR 1 202 ERROR CODE - MEMORY ADDRESS ERROR
68 EXTRN  E203:1NEAR 3 203 ERROR CODE - SEGMENT ADDRESS ERROR
69 EXTRN  E301:NEAR 3 301 ERROR CODE - KEYBOARD ERROR

70 EXTRN  E302:NEAR 3 302 ERROR CODE - LOCK IS ON

T EXTRN  E303:1NEAR 3 303 ERROR CODE - KEYBOARD/PLANAR ERROR
12 EXTRN  E304:1NEAR i 304 ERROR CODE - KEYBOARD/PLANAR ERROR
3 EXTRN E401:1NEAR 3 401 ERROR CODE - MONOCHROME ADAPTER
T4 EXTRN  E501:NEAR 3 501 ERROR CODE - COLOR ADAPTER

75 EXTRN  E601:NEAR 3 601 ERROR CODE - DISKETTE ADAPTER

76

17 3

78 3 TEST.1T 3

79 i 8259 INTERRUPT CONTROLLER TEST 1

80 3 DESCRIPTION 3

81 3 READ/WRITE THE INTERRUPT MASK REGISTER (IMR) 3

82 3 WITH ALL ONES AND ZEROES. ENABLE SYSTEM 1

83 3 INTERRUPTS. MASK DEVICE INTERRUPTS OFF. CHECK

:4 3 FOR HOT INTERRUPTS (UNEXPECTED) . 3

5 i

86

:; ASSUME  CS1CODE,DS:DATA

89 0000 POST2  PROC NEAR

90

91 0000 BO 0A ca1s MoV AL, 10 3 LINE FEED ON DISPLAY

92 0002 E8 0000 E CALL PRT_HEX w
93 0005 E8 0000 E CALL DDS 3SET DATA SEGMENT m
94

95 1-==-- CLEAR ERROR FLAG REGISTER (BP) <=> 0 FLAGS ERROR 53
96

:; 0008 2B ED sus BP,BP 3 CLEAR (BP) REGISTER AS ERROR FLAG REG ES
930 j--=-= TEST THE INTERRUPT MASK REGISTER REGISTERS =2
1

101 000A FA C21A:  cLI 3 TURN OFF INTERRUPTS d
102 0008 BO 00 MoV AL,0 3 SET INTERRUPT MASK REGISTER TO ZERO
103 000D E6 21 out INTAO1, AL

104 O000F E6 Al ouT INTBO1, AL 3 SEND TO 2ND INTERRUPT CONTROLLER ALSO
105 0011 EB 00 JMP $+2

106 0013 E4 21 IN AL, INTAO! 3 READ INTERRUPT MASK REGISTER

107 0015 8A EO MoV AH, AL 3 SAVE RESULTS

:gg 0017 E4 At IN AL, INTBO1 3 READ 2ND INTERRUPT MASK REGISTER

110 0019 OA EO OR AH, AL 3 BOTH IMR = 07

111 001B 75 2C INZ D6 3 GO TO ERR ROUTINE IF NOT 0

12

113 001D BO 25 MOV AL, 25H 3 OGO DODODOODOD

114 001IF E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT 25 <><>

TEST2 5-49
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131 0034 A2
0039 E6

FB
137 003C B9
0042 80

140 0047 74 Of

142 0049 Ce

0068 R

0037 BO 26

80

19E4
0000 E
35 006B R 00

06 0015 R 05

BE 0000 E
e 0000 E

21
80

AASS
82
82
C4

83
S5AA
L]

0000 E
E2

OoF

70
0007
0000 E
8F

6 70
3E 006B R 00
4 09

0 28
80

0000 E
c4

5-50 TEST2

MoV

D63

MoV
CALL
cLi
HLT

DéA:

MoV
out

Mov
OUT

XCHG

CMP
Jz

MoV
JMP

Versi|

CHECK FOR HOT NMI

AL, OFFH
INTAOT , AL
INTBO 1 , AL
+

AL, INTAO1

AH, AL

AL, INTBO1

AX, 1

D6

CHECK FOR HOT INTERRUPTS
INTERRUPTS ARE MASKED OFF.

©INTR_FLAG, AL
AL, 26H
MFG_PORT , AL

CX,6628

WAITF
OINTR_FLAG, 00H

o7
OMFG_ERR_FLAG, 05H
S1,0FFSET E101
E_MSG

CHECK THE CONVERTING LOGIC

AL,2TH
MFG_PORT , AL
AX, 0AASSH
MFG_PORT+2,AX
AL ,MFG_PORT+2
AL, AH

AL ,MFG_PORT+3
AX,55AAH
DT A

S1,0FFSET E106
D6A

CHECK

1-2
04-21-86

DISABLE DEVICE INTERRUPTS
WRITE TO INTERRUPT MASK REGISTER

WRITE TO 2ND INTERRUPT MASK REGISTER

1/0 DELAY

READ INTERRUPT MASK REGISTER
SAVE RESULTS

READ 2ND INTERRUPT MASK REGISTER

ALL IMR BITS ON?
NO - GO TO ERR ROUTINE

THAT NO INTERRUPTS OCCUR.
CLEAR INTERRUPT FLAG

R O i i d
<><> CHECKPOINT 26 <><>

ENABLE EXTERNAL INTERRUPTS
WAIT 100 MILLISE CONDS FOR ANY
INTERRUPTS THAT
DID ANY INTERRUPTS 0CCUR7
NO - GO TO NEXT TEST

DODODDDOOOODOD
<><> CHECKPOINT 5§ <><>
DISPLAY 101 ERROR

HALT THE SYSTEM

<> DR >IN ><>
<><> CHECKPOINT 27 <><>

WRITE A WORD
GET THE FIRST BYTE
SA' 1T

GET THE SECOND BYTE

1S 1T OK?

GO IF YES

DISPLAY 106 ERROR

INTERRUPTS WITHOUT 1/0-MEMORY PARITY ENABLED

MoV AL, CMOS_SHUT_DOWN 3 TURN ON NMI
out cuos _PORT,AL 3 ADDRESS DEFAULT READ
MOV 3 DELAY COUNT . FOR 100 MICROSECONDS
CALL 'Al F 3 WAIT FOR HOT NMI TO PROCESS
MOV AL ,CMOS_SHUT_DOWN+NM1 3 TURN NMI ENABLE BACK OFF
ouT MO WAL
CMP OINTR_FLAG,00H 3 DID_ANY INTERRUPTS OCCUR?
Jz D7_C 3 CONTINUE IF NOT
MoV AL,28H ] B i i i e i i i
ouT KFG i_PORT, AL H <><> CHECKPOINT 28 <><>
MOV S1,0FFSET E107 3 DISPLAY 107 ERROR
JMP Dé6A

gom——- TEST THE DATA BUS TO TIMER 2

D7_C: MoV H DO DOODODOOD
out NFG PORT AL 3 <><> CHECKPOINT 29 <><>
IN AL ,PORT_| B 3 GET CURRENT SETTING OF PORT
MoV AH, AL 3 SAVE THAT SETTIN
AND Al FCH 3 INSURE SPEAKER OFF
out PORT_B, AL
MoV AL,10110000B 3 SELECT TIM 2,LSB,MSB,BINARY,MODE 0
out TIMER+3,AL 3 WRITE THE TIMER MODE REGISTER
JMP +, 3 1/0 DELAY
MoV AX,0AASSH 3 WRITE AN AA55
ouT TIMER+2, AL 3 WRITE TIMER 2 COUNT - LSB
JMP l 3 1/0 DELAY
MoV
out TINER+2 AL 3 WRITE TIMER 2 COUNT - MSB
JMP $+2 3 1/0 DELAY
IN AL, TIMER+2 3 GET THE LSB
XCHG AH,AL 3 S 1T
JMP +2 3 1/0 DELAY
IN AL, TIMER+2 3 GET THE MSB
CMP AX, 055AAH 3 BUS OK
Jz D7 D 3 GO IF OK
MOV S1,0FFSET E108 3 DISPLAY 108 ERROR
JMP Dé6A

TEST.18

254 TIMER CHECKOUT
DESCRIPTION
ERIFV THAT THE SYSTEM TIMER (0)
00 FAST OR TOO SLOW.

DOESN'T COUNT

AL, 2AH
MFG_PORT , AL
AL, OFEH
INTAOT , AL
AL, 000|00°°B
TIMEI

3,AL
CX, ZCH

$+2

O i i
<><> CHECKPOINT 2A <><>

MASK ALL INTERRUPTS EXCEPT LEVEL 0

WRITE THE 825

SELECT TIM 0, LSS. MODE 0, BINARY
WRITE TIMER CONTROL MODE REGISTER
SET PROGRAM LOOP COUNT

1/0 DELAY
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229 00D0 8A CI Mov AL,CL 1 SET TIMER 0 COUNT REGISTER
230 00D2 E6 40 ouT TIMER+0,AL 3 WRITE TIMER 0 COUNT REGISTER
231 00D4 FB sTI
232 00D8 F6 06 006B R 01 D8t TEST @INTR_FLAG,01H
233 1 DID TIMER O INTERRUPT OCCUR?
234 O0ODA 78 0D JNZ D9 3 CHECK TIMER OPERATION FOR SLOW TIM
23: oonc E2 FT LooP D8 1 WAIT FOR INTERRUPT FOR SPECIFIED TIME
237 OODE Cé6 06 0018 R 02 Mov OMFG_ERR_FLAG,02H 3
ggg ] <><> TIMER CHECKPOINT (2) <><>
240 OOE3 BE 0000 E D8_A1 MOV S1,0FFSET E102 3 DISPLAY 102 ERROR
::é 00E6 E9 0081 R JMP D6A 1 TIMER O INTERRUPT DID NOT OCCUR= ERROR
243
244 00E9 BO 2B D9t MOV AL ,2BH 1 DG DODOODOO>DOD
245 O0OEB E6 80 out MFG_PORT, AL H <><> CHECKPOINT 2B <><>
246
247 O0OED FA cLi
248 O0OEE BI 0C Mov CL,12 3 SET_PROGRAM LOOP COUNT
249 OOF0 BO FF Mov AL, OFFH 3 WRITE TIMER 0 COUNT REGISTER
280 OOF2 E6 40 ouT TIMER+0,AL
251 OOF4 C6 06 006B R 00 Moy ®INTR_FLAG,0 1 RESET INTERRUPT RECEIVED FLAG
282 00F9 BO MoV AL, 0 1 RE-ENABLE TIMER 0 INTERRUPTS
283 OOFB E6 2! ouT INTAO1 ,AL
284 OOFD FB ST1
285 OOFE F6 06 006B R 0! D10: TEST OINTR_FLAG,01H 3 DID TIMER 0 INTERRUPT OCCUR?
286 0103 75 DE JINZ D8_A 1 YES - TIMER COUNTING TOO FAST, ERROR
287 0108 E2 F7 LooP D17 1 WAIT FOR INTERRUPT FOR SPECIFIED TIME
258
;69 | i WAIT FOR INTERRUPT
60
261 0107 2B C9 sus CX,CX
262
263 0109 BO 2C Mov AL, 2CH 3 GOGOODOBODGGS
264 0108 E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT 2C <><>
265 010D D110s
266 010D F6 06 006B R Of TEST OINTR_FLAG,01H 3 DID TIMER 0 INTERRUPT OCCUR?
267 0112 75 08 JNZ pi2 3 GO IF Y
gb! 0114 E2 FT LOOP pti1o 3 TRY AGAIN
69
270 0116 BE 0000 E Mov S1,0FFSET E103 3 DISPLAY 103 ERROR
:1! 0119 E9 0051 R JMP D6A 3 ERROR IF NOT
T2
g;i = SETUP TIMER 0 TO MODE 3
2785 011C FA Dilas cL!
276 011D BO FF Mov 3 DISABLE ALL DEVICE INTERRUPTS
277 O1iF E6 21 ouT INTAOI,AL
278 0121 BO 36 Mov AL, 36H 3 SELECT TIMER 0,LSB,MSB,MODE 3
279 0123 E6 43 out TlKERvS AL 3 WRITE TIMER MODE REGISTER
280 0125 EB 00 JMP . 2 3 1/0 DELAY
281 0127 BO 00 Mov
282 0129 E6 40 ouT TINER*O,AL 3 WRITE LSB TO TIMER 0 REGISTER
283 0128 EB 00 JMP $+2 3 1/0 DELAY
284 012D E6 40 ouT TIMER+0,AL 3 WRITE MSB TO TIMER 0 REGISTER
288
286 - CHECK 8042 FOR LAST COMMAND ACCEPTED
287
288 O012F 2B C9 sus CXx,cx 3 SET WAIT TIME
289 0131 BO 20 MOV AL, 2DH 3 B e R D R
290 0133 E6 80 out MFG PORT, AL 3 <><> CHECKPOINT 2D <><>
291 0135 E4 64 D133 IN AL, !TATUS PORT 3 GET THE 8042 STATUS
292 0137 A8 02 TEST AL INPT_| BUF FuLL 3 HAS THE LAST COMMAND BEEN ACCEPTED?
293 0139 74 08 Jz 3 GO IF YES
g?g 0138 E2 F8 LooP D|3 3 TRY AGAIN
9
g:g pmm——— ERROR EXIT (MESSAGE 105)
298 013D BE 0000 E Mov S1,0FFSET E105 3 PRINT 105 ERROR
299 0140 E9 0051 R JMP D6A 3 GO ERROR HALT
300
301 ]
302 3 TEST.19 :
303 3 ADDITIONAL READ/WRITE STORAGE TEST ]
304 ] ++++ MUST RUN IN PROTECTED MODE ++++ 1
308 i DESCRIPTION 3
306 ] WRITE/READ DATA PATTERNS TO ANY READ/WRITE STORAGE AFTER THE 3
307 3 FIRST 64K. STORAGE ADDRESSABILITY 1S CHECKED 3
308 i
309
310 ASSUME DSiDATA
311 0143 E19:
312 0143 E8 0000 E CALL DDS 3 SET DATA SEGMENT
313 0146 BO 2F MOV AL, 2FH 3 GOOOOOOOOODD
g‘: 0148 E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT 2F <><>
1
316 O014A 81 3E 0072 R 1234 CMP ORESET_FLAG, 1234H 1 'ARM START1
317 0150 75 03 JNE E19A 1 GO
g:! 0152 E9 0420 R JMP SHUT2 3 GO TO NEXT TEST IF WARM START
9
gg? | Rt SET SHUTDOWN RETURN 2 w
322 01855 BO 30 E19AT MOV AL, 30H 3 GOBGO OO OOD g
323 01587 E6 80 out MFG_PORT, AL 3 <><> CHECKPOINT 30 <><> 3
324
325 0159 B8 028F Mov AX,2*H+CMOS_SHUT _{ DU'N‘NMI ADDRESS FOR SHUTDOWN BYTE —_
326 015C E8 0000 E CALL CMOS WRITE SECOND ENTRY IN SHUTDOWN TABLE g
27
328 === ENABLE PROTECTED MODE
329 o
330 015F BC 0000 Mov SP,POST_SS 3 SET STACK FOR SYSINIT1
331 0162 BE D4 MoV SS,
ggg 0164 BC 8000 Mov SP,POST_SP
gg; 0167 E8 0000 E CALL SYSINITI 3 GO ENABLE PROTECTED MODE
336 016A BO 31 MOV AL,31H ] OGO OOOOOOOD
g;; 016C Ee 80 out MFG PORT, AL ] <><> CHECKPOINT 31 <><>
gs: SET TEMPORARY STACK
341 016E 6A 08 PUSH BYTE PTR GDT_PTR
342 0170 07 POP ES

TEST2 5-51
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8E D6

BC

6A
1F

FFFD

BO 80

E6

E8
6
E8
8B
B
03

BO
E8

A8

14 0

6
0000
Do

81

0040
09A0 R

0B 1
0000 E
0000 E

1E 0013 R
03

8E
0000 E
co
2
5B

9596
0000

mw
m m

8EBE
0000

m

C:
0000 E

B DO
37

o8
Do

9798
0000

Eo0
0000

B C8

BOB!
0000

0000

cs
OoF

8ESE
0000

C:
0000 E

FA 0201
oo

B3B3
0000 E
C 80

6 C4
0000 E

1E 0017 R
EB 06

EA 06

1-4
04-21-86

MOV ES1SS_TEMP.BASE_LO_WORD,0

MOV BYTE PTR ES: (ss_ _TEMP. BASE HI_BYTE),0
MOV Sl SS TEMP

MOV

MOV SP.MAX_SEG_LEN-Z

PUSH  BYTE PTR RSDA_PTR
POP DS

MoV AL,PARITY_CHECK
out DMA, _PAGE+8, AL

PRINT 64 K BYTES OK

MoV AX, 64
PRT_OK

DATA SEGMENT TO SYSTEM DATA AREA

3 POINT TO DATA AREA

3 SET CHECK PARITY
3 SAVE WHICH CHECK TO USE

3 STARTING AMOUNT OF MEMORY OK
3 POST 65K OK MESSAGE

GET THE MEMORY SIZE DETERMINED (PREPARE BX AND DX FOR BAD CMOS)

AX, 1CMO$ U_M_S, LO*NMI)'HOCMDSHUEMTS HI+NM1

MoV
CALL  CMOS_RI
XCHG AH, AE
CMOS_RI

s M-

MoV BX, -Hsuonv SIZE
MOV DX,BX
ADD BX,AX

IS CMOS GOOD?

Mov AL,CMOS_DIAG+NM1
CALL CMOS READ

TEST AL ,BAD_BAT+BAD_CKSUM
Jz E20B0

JMP SHORT E20C

E2080:
ov _M_S_L
CALL CMOS_READ
ND AL, 0 ! H
XCHG , AL
CALL  CMOS_READ
CMP DX, AX
Jz E20B1
P——
PUSH  AX
MOV AX,X® (CMOS_DIAG+NMI)
CALL RE
Ok AL, ¥_MEM_SiZE
XCHG AL, Al
CALL  CMOS_WRITE
POP AX
cMP DX, AX
E20C
E20B11
BX,AX
MoV DX, AX

MoV _M_S_L
CALL cnos EAD

XCHG

CALL cuos READ

MOV AX

MoV
CALL
XCHG

CALL  CMOS EAD
- WHICH 1S GREATEI

CMOS_READ —

cMP €X,AX
Jz SET_MEM1

PUSH AX
AX4X® (CMOS_DIAG+NMI)

MOV
CALL  CMOS_RE
R AL,¥W_MEM_SI1ZE
XCHG "
CALL  CMOS_WRITE
oP AX
SET_MEM1 3
CMP CX,AX
JA SET_MEM
MoV CX,AX
SET_MEM:
ADD BX,CX
E20C:
DX,513
N) NO_640
oV AX, x'(cuos INFO128+NMI)
CALL  CMOS_R
OR AL, utaox
XCHG AL, AH
CALL  CMOS_WRITE
NO_6403
MOV WORD PTR OKB_FLAG,BX
SHR BX,6
DEC
SHR DX,6

SAVE HIGH BYTE

LOW BYTE

LOAD THE BASE MEMORY SIZE
SAVE BASE MEMORY S1Zi

SET TOTAL MEMORY SIZE

DETERMINE THE CONDITION OF CMOS
GET THE CMOS STATUS

CMOS OK?
GO _IF YES
DEFAULT IF NOT

GET THE BASE 0->640K MEMORY SIZE FROM CONFIGURATION IN CMOS

Ax.(CMDS B_M_S LO#NMI)‘HVCMOS B_M_S_HI+NMI

I1GH BYTE
MASK OFF THE MANUFACTURING TEST BITS
SAVE HIGH BYTE
LOW BYTE OF BASE MEMORY SIZE
1S MEMORY SIZE GREATER THAN CONF1G?
GO IF EQUAL

SET MEMORY SIZE DETERMINE NOT EQUAL TO CONFIGURATION

SAVE AX
ADDRESS THE STATUS BYTE
GET THE STAT

WRITE UPDATED STATUS
RESTORE AX

S MEMORY SIZE GREATER THAN CONFIG ?
DEFAULT TO MEMORY SIZE DETERMINED ?

3 SET BASE MEMORY SIZE IN TOTAL REGISTER
3 SAVE IN BASE SIZE REGISTER

3

1]

1]

i LAG

3 SAVE AL AND GET ADDRESS
1]

1]

H

]

= CHECK MEMORY SIZE ABOVE 640K FROM CONFIGURATION
AX, (CMOS_E_M_S LO*NMI)‘H*(CMDS EV"ES HI+NM1)
Tl

; SAVE HIGH BYTE
3 LOW BYTE
SAVE THE ABOVE 640K MEMORY SIZE

CcX H
ABOVE 640K'SIZE FROM MEMORY SIZE DETERMINE
CX=CONFIG  AX=MEMORY SI1ZE DETERMINI
AX, (CMOS_U_M_S_LO+NMI) *H+ (CMOS_U _M_S_H1+NMI)

3 HIGH™T
l SAVE HIGH BYTE
BYTE

AX = MEMORY SllE DETERMINE
- CX = CDNFIGURATION (ABOVE 640) BX = SI1ZE (BELOW 640)

3 1S CONFIGURATION EQUAL TO DETERMINED?
3 GO IF EQUAL

SET MEMORY SIZE DETERMINE NOT EQUAL TO CONFIGURATION

égDR$SS THE STATUS BYTE
SET CMOS FLAG

AVE AL
UPDATE STATUS BYTE
RESTORE

1S CONFIG GREATER THAN DETERMINED?
Ugg #EMDRY SIZE DETERMINE IF NOT
SET TOTAL MEMORY SIZE

CHECK IF BASE MEMORY LESS 512K

GO IF YES

SET 640K BASE MEMORY BIT

GET THE CURRENT STATUS

TURN ON 640K BIT IF NOT ALREADY ON
SAVE THE CURRENT DIAGNOSTIC STATUS
RESTORE THE STATUS

SAVE TOTAL SIZE FOR LATER TESTING
DIVIDE BY 64

1ST 64K ALREADY DONE

DIVIDE BY 64 FOR BASE
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4:; g SAVE COUNTS IN STACK FOR BOTH MEMORY AND ADDRESSING TESTS
pt
459 022A 52 PUSH DX i SAVE BASE MEMORY SIZE COUNT
460 022B 6A 40 PUSH BYTE PTR 64 i SAVE STARTI MEMORY O}
461 022D 53 PUSH BX 3 SAVE COUNT OF 64K BLOCKS TO BE TESTED
462
463 022E 52 PUSH DX 1 SAVE BASE MEMORY SIZE COUNT
464 022F 6A 40 PUSH BYTE PTR 64 3 SAVE STARTING AMOUNT OF MEMORY OK
:es 0231 53 PUSH BX 3 SAVE COUNT OF 64K BLOCKS TO BE TESTED
66
467 ym=--- MODIFY DESCRIPTOR TABLES
468
469 0232 6A 08 PUSH  BYTE PTR GDT_PTR 3 MODIFY THE DESCRIPTOR TABLE
470 0234 07 POP ES
471
2;2 §==--- SET TEMPORARY ES DESCRIPTOR 64K SEGMENT LIMIT STARTING AT 000000
474 0235 263 CT 06 0048 FFFF MoV ES1ES_TEMP.SEG le'r MAX_SEG_LEN
475 023C 261 CT 06 004A 0000 MoV ES:ES_TEMP.BASE_LO_WORD, 0
476 0243 263 C6 06 004C 00 MoV BYTE PTR ES: (ES_ TEEP BASE_HI_BYTE), FIRST 65K
&;1 0249 261 C6 06 004D 93 Mov BYTE PTR ES: (ES_TEMP.DATA_ACT. RIGHTS) CPLO_DATA_ Access
478
479 §=---- SET TEMPORARY DS DESCRIPTOR 64K SEGMENT LIMIT AT FIRST 65K BLOCK
480
481 024F 261 CT 06 0060 FFFF MoV ES:DS_TEMP.SEG_LIMIT,MAX SEG_LEN
482 0256 263 CT 06 0062 0000 MOV ES:DS_TEMP.BASE_LO WORD, 3
483 025D 261 C6 06 0064 00 MoV BYTE PTR ESt (DS_TEWP.BASE_HI_BYTE),
::: 0263 261 C6 06 0065 93 MoV BYTE PTR ES: (DS_TEMP.DATA_ACT_| RIGHTS) CPLO_DATA_ACCESS
433 3=---- TEMPORARY SEGMENT SAVE IN DMA PAGE REGISTER FOR SECOND 65K BLOCK
48
488 0269 2A CO sus AL, AL 3 INITIALIZE VALUES TO 010000
489 0268 E6 85 ouT DMA_PAGE+4 , AL 3 HIGH BYTE OF LOW WORD OF SEGMENT
490 026D E6 86 ouT DMA_PAGE+5, AL 3 LOW BYTE OF LOW WORD OF SEGMENT
491 026F FE CO INC AL 3 SET HIGH BYTE OF SEGMENT WORD
492 0271 E6 84 ouT DMA_PAGE+3,AL 3 HIGH BYTE OF SEGMENT
493
494
495 jm---- MEMORY TEST LOOP - POINT TO NEXT BLOCK OF 32K WORDS (64K)
496
497 0273 E21: MEMORY TEST L
:ga o;;: 6A 08 PUSH BYTE PTR GDT_PTR ; POINT TO START OF DESCRIFTOR TABLE
9 0 1F
500 0276 FE 06 0064 INC BYTE PTR DS:(DS_TEMP.BASE_HI_BYTE) 3 POINT TO NEXT BLOCK
801 02TA FE 06 004C INC BYTE PTR DS: (ES_TEMP.BASE_HI_BYTE)
502
:gg CHECK FOR END OF 256K PLANAR MEMORY
505 027E 80 3E 0064 04 cMP BYTE PTR DS (DS_TEMP. IASE HI_BYTE),04H
:gg 0283 72 04 JB ~GO"IF STILL FIRST 256K OF BASE MEMORY
508 0285 BO CO Moy AL ,PARITY. I:Hzcmlo _CHECK; CHECK FOR ANY TYPE OF PARITY ERROR
g?z 0287 E6 87 ouT DMA_PAGE+E, Al 3 AFTER FIRST 256K
511 3= CHECK END OF FIRST 640K OR ABOVE (END OF MAXIMUM BASE MEMORY)
512 0289 E21_0:
513 0289 80 3E 0064 O0A cMP BYTE PTR DSt (DS_TEMP.BASE_H1_BYTE) ,0AH
g:; 028E T7 16 JA NEXT 1TCONTINUE' IF ABOVE | MEG
g:g; gm=--- CHECK FOR END OF BASE MEMORY TO BE TESTED
518 0290 59 POP [ 3 GET COUNT
519 0291 5B POP BX 1 GET COUNT TESTED
520 0292 58 POP AX 3 RECOVER COUNT OF BASE MEMORY BLOCKS
521 0293 50 PUSH AX 3 SAVE BASE COUNT
522 0294 53 PUSH BX 3 SAVE TESTED COUNT
523 0295 51 PUSH cX 3 SAVE TOTAL COUNT
524 0296 38 06 0064 CMP BYTE PTR DS: (DS_TEMP.BASE_HI BYTE), MAX BASE COUNT
gg: 029A 72 O0A JB NEXT $TCONTINUE” lF NOT DONE WiTH BASE MEMORY
g;z g=m=-- DO ADDITIONAL STORAGE ABOVE | MEG
529 029C C6 06 0064 10 MoV BYTE PTR DS: (DS_TEMP.BASE_HI_BYTE), 10H
530 02A1 C6 06 004C 10 MoV BYTE PTR DS: (ES_TEMP.BASE_HI_BYTE), 10H
531
:gg gm———- SAVE BASE_HI_BYTE IN DMA PAGE REGISTERS 3
534 02A6 A0 0064 NEXT: MOV AL,BYTE PTR os:(ns TEMP. BASE Hl BYTE)
535 02A9 E6 84 out DMA_PAGE+3, Al SAVE THE HIGH BYTE OF SEGMENT
:gg ; FOR POSSIBLE ERROR
ggg [t CHECK FOR TOP OF MEMORY (FE0000) 16 MEG
540 02AB 80 3E 004C FE cMP BYTE PTR DS: (ES_TEMP.BASE_HI_BYTE),OFEH ; TOP OF MEMORY?
:zé 02B0 T4 29 JE KB_LOOP3 3 EXIT NEXT TEST IF DONE
g:i 3----- SET ES AND DS REGISTERS TO MEMORY BLOCK
545 0282 6A 60 PUSH BYTE PTR DS_TEMP
546 0284 IF
547 02B5 GA 48 PUSH BYTE PTR ES_TEMP
::g 0287 07 POP ES 17}
550 02B8 BO 3t Mov AL,31H 3 D> m
:gé 02BA E6 80 out MFG_PORT, AL 3 <><> CHECKPOINT 31 <><> 2
553 02BC B9 8000 MoV CX,8000H 3 SET COUNT FOR 32K WORDS =
554 02BF E8 0000 E CALL STGTST_CNT =]
555 02C2 T4 03 Jz N1 3 SKIP_IF O 2
556 02C4 E9 0367 R JMP E21A 3 GO PRINT ERROR
557 02C7 Nis o
558 02CT 59 POP cx 3 POP CX TO GET
g:g 02cs 58 POP AX 3 RECOVER TESTED MEMORY
geé 3=---- WRITE THE CURRENT SI1ZE FOR (ADDRESS LINE 23-17 TEST) USED LATER
6
563 02C9 2B FF sus D1,DI 3 POINT TO BEGINNING OR A BLOCK
564 02CB AB STOSW 3 WRITE THE CURRENT SIZE
565 3 AT THE STARTING ADDRESS
566 02CC 05 0040 ADD AX,64 3 ADVANCE coum TD NEXT BLOCK
567 02CF 50 PUSH AX 3 SAVE TESTED MEM
g:g 0200 51 PUSH cx 1 SAVE LOOP couu'r
570 02D1 E8 09A0 R CALL PRT_OK 3 DISPLAY "OXXXX OK" MESSAGE
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1 0204 59 POP 3 RECOVER 64K BLOCK COUNT
2 0208 4 DEC 2.4 3 DECREMENT BLOCK COUNT FOR LOOP
: o206 ES 03 JCXZ KB_LOOP3 3 CONTINUE TO NEXT TEST IF DONE
5 0208 81 PUSH [+23 3 SAVE LOOP COUNT
: 0209 EB %8 JMP E21 3 LOOP TILL ALL MEMORY CHECKED
8 0208 KB_LOOP33 1 END MAIN TEST LOOP
9 0208 58 AX 3 CLEAR MAXlMUM BLOCK COUNT
0 02DC 88 POP AX 3 CLEAR BASE SIZE COUNT FR
1 ] ADDRESS TEST VALUES ARE IN STACK
2 gum——— ADDRESS LINE 16-23 TEST
3 ] LET FIRST PASS BE SEEN
4 0200 B9 40BB MoV CX, 16571 3 COUNT FOR 250 MS FIXED TIME DELAY
: 02E0 E8 0000 E CALL WAITF $ ALLOW SIX DISPLAY REFRESH CYCLES
: g===== INITIALIZE DS DESCRIPTOR
9 02E3 6A 08 PUSH BYTE PTR GOT_PTR
0 02ES 07 P ES
91 02E6 263 C6 06 0064 00 Mov BYTE PTR ES3: (DS_TEMP. BASE HI_BYTE),0
:; 02EC 26t C7 06 0062 0000 Mov ES1DS_TEMP.BASE_LO_WORD, 0
g: gom——- TEMPORARY SEGMENT SAVE IN DMA PAGE REGISTER
96 02F3 2A CO suB
97 O02F5 E6 85 ouT DNA PAGEM AL 3 HIGH BYTE OF LOW WORD OF SEGMENT
98 02F7 E6 86 ouT DNA _PAGE+5, AL 3 LOW BYTE OF LOW WORD OF SEGMENT
99 02F9 BO 01 MoV 1H 3 SET HIGH BYTE OF SEGMENT WORD
600 02FB E6 84 ouTt DHA_PAGEQQ.AL 3 HIGH BYTE OF SEGMENT
601
bgg 3===== POINT TO NEXT BLOCK OF 64K
6
604 02FD E21_As
608 02FD BO 33 MOV | CDLDOOBOOOOOOODD
606 O02FF E6 80 ouT POR <><> CHECKPOINT 33 <><>
63; 0301 263 80 06 0064 01 ADD BVTE PTR ESHDS TEMP. BASE HI_BYTE),01
6
609 gmm——- CHECK FOR END OF BASE MEMORY TO BE TESTED
610
11 0307 263 80 3E 0064 0A CMP BYTE FTR ES: (DS_TEMP. BASE HI_BYTE) , 0AH
Clg 030D 77 13 JA ONTIMJE IF ABOVE 1 MEG
61
614 030F 59 POP 24 3 GET COUNT
615 0310 5B POP BX 3 GET COUNT TESTED
616 0311 58 POP AX 3 RECOVER COUNT OF BASE MEMORY BLOCKS
617 0312 50 PUSH AX 3 SAVE BASE COUNT
618 0313 83 PUSH BX 3 SAVE TESTED COWT
19 0314 51 PUSH 22 3 SAVE TOTAL CI
620 0315 263 38 06 0064 CMP BYTE PTR ES3 (DS_TEMP. BASE _HI_BYTE) ,AL MAX BASE COUNT
:gé 031A 72 06 vB NEXT_A ONTINUE IF NOT DONE 'ITH BASE MEMORY
623 g DO ADDITIONAL STORAGE ABOVE | MEG
62
(13 83iT REXT_A2i
626 031C 263 Ce 06 0064 10 MoV BYTE PTR ES: (DS_TEMP.BASE_HI_BYTE),10H
627 0322 XT_At
6:: 0322 263 A0 0064 Mov AL,BYTE PTR ES:(DS_TEMP.BASE_HI_BYTE)
6
630 DMA PAGE REGISTERS 3
631 3 SAVE THE HIGH BYTE OF SEGMENT
632 0326 E6 84 out DMA_PAGE+3, AL 3 FOR POSSIBLE ERROR
633
6;; CHECK FOR TOP OF MEMORY (FE0000) 16 MEG
6.
636 0328 3C FE CMP AL, OFEH 3 TOP OF MEMORY?
bg; 032A 74 34 Jz KB_LOOP_3 3 GO NEXT TEST IF IT IS
6.
:i: SET DS REGISTER
641 032C 6A 60 PUSH BYTE PTR DS_TEMP
642 032E IF POP bs
643 032F 2B FF suB D1,DI 3 POINT TO START OF BLOCK
644 0331 8B 15 Mov DX,DSs[DI1] 3 GET THE VALUE OF THIS BLOCK
645 0333 8B F7 Moy S1,D1 3 SET SI FOR POSSIBLE ERROR
646 0335 2B CO suB AX, AX 3 CLEAR MEMORY LOCATION
647 0337 89 05 MoV [D1],AX
648
bgz pm=—=- ALLOW DISPLAY TIME TO DISPLAY MESSAGE AND REFRESH TO RUN
6
651 0339 B9 1A69 MO CX,6761 3 COUNT FOR 102 MS FIXED TIME DELAY
652 033C E8 0000 E CALL WAITF 3 ALLOW FIVE DISPLAY REFRESH CYCLES
653 033F 59 POP 3
654 0340 58 POP AX 3 RECOVER TESTED MEMORY
655 0341 50 PUSH AX 3 SAVE TESTED MEMORY
656 0342 51 PUSH cx 3 SAVE LOOP COUNT
657 0343 3B C2 CMP AX,DX 3 DOES THE BLOCK 1D M
658 0345 8B C2 MoV AX,DX 3 GET THE BLOCK 1D FOR POSSIBLE ERROR
659 0347 75 IE JNZ E21A 3 GO PRINT ERROR
660
65; | Attt CHECK FOR CHECK PARITY
66,
663 0349 E4 61 IN AL,PORT B 3 CHECK FOR 1/0 OR PARITY CHECK
664 034B 24 CO AND AL,PARITY_ERR 3 STRIP UNWANTED BITS
665 034D 75 18 JNZ E21A 3 EXIT iF PARITY ERROR
666
66T 034F 59 POP cx 3 POP CX TO GET AX
668 0350 58 POP AX 3 RECOVER TESTED MEMORY
669 0351 05 0040 ADD AX, 64 3 64K INCREMENTS
670 0354 50 PUSH X 3 SAVE TESTED MEMORY
671 0355 51 PUSH cx 3 SAVE LOOP C
672 0356 E8 09A0 R CALL PRT_OK 3 DISPLAY OK
673 0359 59 POP 23 3 RECOVER 64K
674 035A 49 DEC 3 LOOP TILL ALL MEMORY CHECKED
6;5 035B E3 03 Jexz KB_LOOP_3 3 CONTINUI
676
677 035D 51 PUSH cX 3 SAVE LOOP COUNT
678 03SE EB 9D JMP E21_A 3 CONTINUE TILL DONE
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6:0 go=——- BACK TO REAL MODE - MEMORY TESTS DONE
681
682 0360 KB_LOOP_31
683 0360 BO 34 MOV AL,34H 3 DDDOO OGO
684 0362 E6 80 our MFG_PORT, AL 3 <><> CHECKPOINT 34 <><>
685 3 BACK TO REAL MODE
6:# 0364 E9 0000 E JMP PROC_SHUTDOWN 1 NEXT TEST VIA JUMP TABLE (SHUT2
6
688
689 PRINT FAILING ADDRESS AND XOR'ED PATTERN IF DATA COMPARE ERROR
690 USE DMA PAGE REGISTERS AS TEMPORARY SAVE AREA FOR ERROR
6:; SET SHUTDOWN 3
3
693 0367 E6 82 our DMA_PAGE+1 AL 3 SAVE FAILING BIT PATTERN (LOW BYTE)
694 0369 8A C4 MoV AL, AH 3 SAVE HIGH BYTE
695 036B E6 83 out DMA_PAGE+2,AL
696 036D 8B C6 Mov AX,S1 3 GET THE FAILING OFFSET
697 036F E6 86 out DMA_PAGE+5, AL
698 0371 86 EO XCHG AH, AL
?99 0373 E6 85 ouTt DMA_PAGE+4,AL

00
;gi [ Aaiiaiad CLEAR 1/0 CHANNEL CHECK OR R/W PARITY CHECK

2
703 0375 2B F6 sus Si,Si 3 WRITE TO FAILING BLOCK
704 0377 AB STO!
7085 0378 E4 61 IN AL,PORT 3 GET PARITY CHECK LATCHES
706 O037TA E6 88 out DMA PAGE01 AL 3 SAVE FOR ERROR HANDLE
707 037C 0oC 0C OR AL ,RAM_PAR_OFF 3 TOGGLE 1/0-PARITY CHECK ENABLE
708 O037E E6 61 our AL 3+ TO RESET CHECKS
709 0380 24 F3 AND AL.RIM_PAR_ON
;:? 0382 E6 61 our PORT_B, AL
712 gm=-== GET THE LAST OF GOOD MEMORY
ns3
714 0384 58 POP AX 3 CLEAR BLOCK COUNT
718 0385 58 POP AX 3 GET THE LAST OF GOOD MEMORY
716 0386 5 PDP BX 3 GET BASE MEMORY CO
717 0387 CI E3 06 BX,6 3 CONVERT TO MEMORY SIZ

8 038A 2B C3 SUB AX,BX 3 COMPARE LAST GOOD MEMORY WITH BASE
719 038C 73 17 JAE E211 1 IF ABOVE OR EQUAL, USE REMAINDER IN
720 § CMOS_U_M_S_(H/L)
;gé | it ELSE SET BASE MEMORY SI1ZE
723 038E 6A 18 PUSH BYTE PTR RSDA_PTR 3 SET THE DATA SEGMENT
;g; 0390 IF POP DS 3 IN PROTECTED MODE
726 0391 03 C3 ADI AX,BX 3 CONVERT BACK TO LAST WORKING MEMORY
;g; 0393 A3 0013 R Mov OMEMORY_S1ZE,AX 3 TO INDICATE HOW MUCH MEMORY WORKING
;gg g RESET 512K --> 640K OPTION IF SET
731 0396 B8 B3B3 MoV AX,X® (CMOS_INFO128+NMI) 3 ADDRESS OPTIONS INFORMATION BYTE
732 0399 E8 0000 E CALL CMOS_READ 3 READ THE MEMORY INFORMATION FLAG
733 039C 24 TF AND AL,NOT M640K 3 SET 640K OPTION OFF
734 039 86 C4 XCHG AL ,AH 1 MOVE TO WORK REGISTER
735 03A0 E8 0000 E CALL CMOS_WRITE 3 UPDATE STATUS IF IT WAS ON
736 03A3 33 CO XOR AX,AX 3 CLEAR VALUE FOR EXTENSION MEMORY
T37 03A5 E211t3
738 03A5 8B C8 MoV AX 3 SAVE ADJUSTED MEMORY SIZE
739 03A7 BO B MoV AL CMOS_U_M_S_H1+NM1
740 03A9 E8 0000 E CALL CMOS WRTTE 3 SAVE THE HIGH BVTE MEMORY SIZE
741 03AC 8A Ei Mov AH,CcC 3 GET _THE LOW B
742 03AE BO BO MoV AL,CMOS_U_M_S_LO+NMI 3 DO THE LOW BYTE
743 03B0 EB 0000 E CALL CMOS_WRTTE — 3 WRITE IT
T44
745 gom——- SET SHUTDOWN 3
T46
747 0383 B8 038F Mov AX, S'HOCMOS SHUT_DOWN+NMI 1 ADDRESS FOR SHUTDOWN RETURN
;4! 0386 E8 0000 E CALL CMO§ 3 SET RETURN 3

49
;go SHUTDOWN

1
752 0389 E9 0000 E JMP PROC_SHUTDOWN

w
m
[y}
|
(==}
=2
3,
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754 3
;ss 3 MEMORY ERROR REPORTING (R/W/ MEMORY OR PARITY ERRORS) :

56 3 :
787 3 DESCRIPTION FOR ERRORS 201 (CMP ERROR OR PARITY) '
1:5 3 OR 202 (ADDRESS LINE 0-15 ERROR) :
159 3 H
760 3 "AABBCC DDEE 201" (OR 202) 1
761 3 AA=HIGH BYTE OF 24 BIT ADDRESS t
762 3 BB=MIDDLE BYTE OF 24 BIT ADDRESS t
763 3 CC=LOW BYTE OF 24 BIT ADDRESS 3
T64 3 DD=HIGH BYTE OF XOR FAILING BIT PATTERN
;2: 3 EE=LOW BYTE OF XOR FAILING BIT PATTERN :

1 3

167 1 DESCRIPTION FOR ERROR 202 (ADDRESS LINE 00-15) 3
768 3 A _WORD OF FFFF IS WRITTEN AT THE FIRST WORD AND LAST WORD i
769 3 OF EACH 64K BLOCK WITH ZEROS AT ALL OTHER LOCATIONS OF THE 1
170 3 BLOCK. A SCAN OF THE BLOCK IS MADE TO INSURE ADDRESS LINE
Ladl 3 0-15 ARE FUNCTIONING. 3
172 3 3
713 3 DESCRIPTION FOR ERROR 203 (ADDRESS LINE 16-23) 1
774 3 T THE LAST PASS OF THE STORAGE TEST, FOR EACH BLOCK OF :
778 3 64K. THE CURRENT STORAGE SIZE (ID) 1S WRITTEN AT THE FIRST 1
776 3 WORD OF EACH BLOCK. IT IS USED TO FIND ADDRESSING FAILURES. :
77 3 3
718 3 "AABBCC DDEE 203" :
179 3 SAME AS ABOVE EXCEPT FOR DDEE T
780 3 3
781 3 csremu. DESCRIPTION FOR aLocx ID (DDEE WILL NOW CONTAINED THE ID) :
782 3 HIGH BYTE OF BLOCK :
783 3 EE-LOI BYTE OF BLOCK lD t
784 3 :
788 3 BLOCK 1D ADDRESS RANGE T
786 i 0000 000000 --> OOFFFF :
787 3 0040 010000 -~> O1FFFF t
188 3 1 B
789 3 0200 090000 --> O9FFFF (512->576K) IF 640K BASE
;go 3 100000 --> 1OFFFF (1024->1088K) IF 512K BASE 1

1 3 :
192 3 EXAMPLE (640K BASE MEMORY + 512K 1/0 MEMORY = 1152K TOTAL) :
793 3 NOTE: THE CORRECT BLOCK 1D FOR THIS FAILURE IS 0280 HEX. 3
194 3 DUE TO AN ADDRESS FAILURE THE BLOCK ID+128K OVERLAYED t:
795 3 THE CORRECT BLOCK ID. :
196 3 ]
797 3 00640K OK <-- LAST OK MEMORY %
798 3 10000 0300 202 <-- ERROR DUE TO ADDRESS FAILURE 3
799 3 1
800 3 IF A PARITY LATCH WAS SET THE CORRESPONDING MESSAGE WILL DISPLAY. 1t
801 3 1
802 3 "PARITY CHECK 1" (OR 2) :
803 3 :
804 3 DMA PAGE REGISTERS ARE USED AS TEMPORARY SAVE AREAS FOR SEGMENT
805 3 DESCRIPTOR VALUES. 3
806 3
807
808 03BC SHUT3: 3 ENTRY FROM_PROCESSOR SHUTDOWN 3
:oz 03BC E8 0000 E ALL DDS 3 SET REAL MODE DATA SEGMENT

1

i <><> MEMORY FAiLl
812 03BF C6 06 0016 R Ot MoV OMFG ERR_FLAGH.MEM_FAIL; CLEAR AND SET MANUFACTURING ERROR FLAG
813 03C4 BO 0D MOV AL, Cl 3 CARRIAGE RETURN
814 03C6 E8 0000 E CALL PRT_HEX
815 03C9 BO 0A MOV AL,CF 3 LINE FEED
816 03CB E8 0000 E CALL PRT_HEX
817 03CE E4 84 IN AI. DMA_PAGE+3 3 GET THE HIGH BYTE OF 24 BIT ADDRESS
818 0300 E8 0000 E CALL BYTE 3 CONVERT AND PRINT CODE
819 03D3 E4 85 IN AL Em PAGE+4 3 GET THE MIDDLE BYTE OF 24 BIT ADDRESS
820 03D5 E8 0000 E CALL BYTE
821 0308 E4 86 N AL.ISMA PAGE+5 3 GET THE LOW BYTE OF 24 BIT ADDRESS
822 03DA E8 0000 E CALL XPC_BYTE
823 030D BO 20 MOV W7 3 SPACE TO MESSAGE
824 03DF E8 0000 E CALL  PRT_HEX
825 03E2 E4 83 IN AL,DMA_PAGE+2 3 GET HIGH BYTE FAILING BIT PATTERN
826 03E4 E8 0000 E CALL XPC_BYTE 3 CONVERT AND PRINT CODE
827 03E7 E4 82 IN AL ,DMA_PAGE+1 3 GET LOW BYTE FAILING BIT PATTERN
828 03E9 E8 0000 E CALL XPC_BYTE 3 CONVERT AND PRINT CODE
829
830 §----- CHECK FOR ADDRESS ERROR
831
832 03EC E4 80 IN AL ,MFG_PORT 3 GET THE CHECKPOINT
833 03EE 3C 33 CMP AL, 33H 3 IS IT AN ADDRESS FAILURE?

834 03F0 BE 0000 E MoV S1,0FFSET E203 3 LOAD ADDRESS ERROR 16->23
:gu 03F3 74 0A Jz ERR2 3 GO IF YES

6
837 03F5 BE 0000 E MoV S1,0FFSET E202 1 LOAD. ADDRESS ERROR 00->15
838 03F8 3C 32 cMP AL, 32H 3 GO IF YES
839 03FA 74 03 Jz ERR2
840
841 03FC BE 0000 E MoV S1,0FFSET E201 3 SETUP ADDRESS OF ERROR MESSAGE
842 O3FF ERR2:

843 O3FF E8 0000 E CALL E_MSG 3 PRINT ERROR MESSAGE
:4; 0402 E4 88 IN AL ,DMA_PAGE+7 3 GET THE PORT_B VALUE

4
846 DISPLAY "PARITY CHECK ?" ERROR MESSAGES
847
848 0404 A8 80 TEST AL,PARITY_CHECK 3 CHECK FOR PLANAR ERROR
849 0406 T4 0B Jz NMI_M1 3 SKIP IF NOT
850
851 0408 50 PUSH AX 1 SAVE STATUS
852 0409 E8 0990 R CALL PADING 3 INSERT BLANKS
853 040C BE 0000 E MoV S1,0FFSET DI 3 PLANAR ERROR, ADDRESS "PARITY CHECK 1"
854 040F E8 0000 E CALL P_MSG 3 DISPLAY "PARITY CHECK 1" MESSAGE
855 0412 58 oP 3 AND RECOVER STATUS
856 041 NMI_M13
857 0413 A8 40 TEST AL, 10_CHECK 3 1/0 PARITY CHECK ?

:sg 0415 74 09 Jz NMI_MZ 3 SKIP IF CORRECT ERROR DISPLAYED

5
860 0417 E8 0990 R CALL PADING 3 INSERT BLANKS
861 041A BE 0000 E MoV S1,0FFSET D2 3 ADDRESS OF "PARITY CHECK 2" MESSAGE
862 041D E8 0000 E CALL  P_MSG 1 DISPLAY "PARITY CHECK 2" ERROR
863 0420 NMI_M2:

864 3 CONTINUE TESTING SYSTEM ....
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34----- ENTRY FROM SHUTDOWN
SHUT2:
H
3 TEST.20 1
1] ADDITIONAL PROTECTED (VIRTUAL MODE) TEST ]
3 DESCRIPTION i
] THE PROCESSOR 1S PUT IN PROTECTED MODE AND ]
H THE FOLLOWING FUNCTIONS ARE VERIFIED t
3 3
] 1. VERIFY PROTECTED MODE L]
3 THE MACHINE STATUS IS CHECK FOR VIRTUAL MODE 1@
3 2. PROGRAMMED INTERRUPT TEST 1
H AN PROGRAMMED INTERRUPT 32 IS ISSUED AND t
3 AND VERIFIED 3
3 3. EXCEPTION INTERRUPT 13 TEST ]
3 A DESCRIPTOR SEGMENT LIMIT IS SET TO ZERO ]
3 A ﬂRITE TO THAT SEGMENT IS ATTEMPTED ]
3 ION 13 IS EXPECTED AND VERIFIED H
3 4. LDT/SDT LTR/STR s
3 LOAD LDT REGISTER Aw VERIFY CORRECT ]
3 LOAD TASK REGISTER AND VERIFY CORRECT E
3 THEY ARE VERIFIED VIA THE STORE INSTRUCTION 1
3 5. THE CONTROL FLAGS OF THE 286 FOR DIRECTION 3
3 ARE VERIFIED VIA THE STD AND CLD COMMANDS 3
3 IN PROTECTED MODE 1
3 6. BOUND INSTRUCTION TEST (EXCEPTION INT 5) k)
3 CREATE A SIGNED ARRAY INDEX WITHIN AND 3
1 OUTSIDE THE LIMITS. CHECK THAT NO EXC INT 1
i IF WITHIN LIMIT AND THAT AN EXC INT & 3
3 OCCURS IF OUTSIDE THE L )
3 T. PUSH ALL POP ALL ]
i T GENERAL PURPOSE REGISTERS TO DIFFERENT 1
3 VALUES. ISSUE A PUSH ALL, CLEAR THE REGISTERS:
1 THEN ISSUE A POP ALL AND VERIFY CORRECT. 1
3 8. CHECK THE VERR/VERW INSTRUCTIONS 3
3 THE ACCESS BYTE 1S SET TO READ ONLY THEN TO 1
H A WRITE ONLY AND THE VERR/VERW INSTRUCTIONS 1@
3 ARE VERIFIED. H
3 9. CAUSE AN lNTERRLPT 13 VIA A WRITE TO A ]
H READ ONLY 3
H 10. VERIFY THE ARPL INSTRUCTION FUNCTIONS 1
3 SET THE RPL FIELD OF A SELECTOR AND :
3 VERIFY THAT CURRENT SELECTOR RPL 1S SET H
3 CORRECTLY. 3
H 11. VERIFY THE LAR INSTRUCTION FUNCTIONS t
3 12. VERIFY THE LSL INSTRUCTION FUNCTIONS t
3 13. LOW MEG CHIP SELECT TEST t
H
E9 0000 E JMP POST3 31 GO TEST THE 286 PROTECTED MODE
| Rl FAILURE ENTRY FROM A SHUTDOWN
E8 0000 E SHUTT: CALL oDS 3 ESTABLISH THE DATA SEGMENT
E4 80 IN AL ,MFG_PORT 3 CHECK FOR CHIP SELECT ERROR
3C 35 CMP AL, 35H
BE 0000 E Mov S1,0FFSET E109 3 PRINT ERRDR 109
74 0D Jz SHUTTB 3 GO IF NOT
BE 0000 E SHUTTA: MOV S1,0FFSET E104 3 PROTECTED MODE FAILED
80 OE 0016 R 02 OR OMFG_ERR_FLAG+1,PRO_FAIL;
3 <><> VIRTUAL MODE FAILED <><>
E8 0000 E CALL E_MSG 3 PRINT MESSAGE
El J SHORT SHUTe
E8 0000 E SHUTTBs CALL E_MSG 3 PRINT MESSAGE
80 OE 0016 R 04 OR OMFG_ERR_FLAG+1,LMCS_FAIL};
1 <><> LOW MEG CHIP SELECT <><>
3 PROTECTED MODE TEST PASSED ENTRY FROM A SHUTDOWN
E8 0000 E SHUT6: CALL DDS 3 PROTECTED MODE TEST PASSED
2l 0 suB AX, AX 3 CLEAR KEYBOARD STATE FLAGS
A3 0017 R Mov WORD PTR @KB_FLAG,AX
B9 000E Mov CX, 0EH 3 CLEAR PAGE REGISTERS
BA 0082 MOV DX ,DMA_PAGE+1
CLR_LOOP3
2A CO suB AL, AL
EE out DX, AL
42 INC DX
E2 FA LooP CLR_LOOP
3
3 TEST.21 :
3 KEYBOARD TEST H
3 DESCRIPTION H
] RESET THE KEYBOARD AND CHECK THAT SCAN 3
3 CODE "AA" 1S RETURNED TO THE PROCESSOR. 1
3 CHECK FOR STUCK KEYS. 3
H
B0 35 Mov AL, 35H H >
E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT 35 <><>
F6 06 0012 R 20 TEST OMFG_TST,MFG_LOOP 3 MANUFACTURING BURN IN TEST MODE?
T JNZ FT_A
E9 0516 R JMP F1~ 3 YES - SKIP KEYBOARD TEST
80 3E 0072 R 64 FT_As CMP BYTE PTR ORESET_FLAG,064H 3 MANUFACTURING RUN IN MODE?
15 JNZ F1_B
E9 0516 R JMP FT 3 YES - SKIP KEYBOARD TEST
BO 36 F7_B: MoV AL, 36H 3 <G OOOOODDOOD
E6 80 out MFG_PORT, AL H <><> CHECKPOINT 36 <><>
FA cL1
81 3E 0072 R 1234 CMP ORESET_FLAG, 1234H 3 SOFT RESET?
T4 1 Jz Gio
80 3E 0072 R AA CMP BYTE PTR ORESET_FLAG,KB_OK ; CHECK FOR AA ALREADY RECEIVED
T ] Jz 3 GO IF YES
BO AE MOV AL ,ENA_KBD N
E8 0000 E CALL c8o42 3 ENABLE KEYBOARD
B7 04 MoV BH, 4 1 TRY 4 TIMES

0420

0420
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979 048B E8 0000 E LOOP1s CALL OBF_42 3 CHECK FOR OUTPUT BUFFER FULL
980 O048E 75 04 JINZ G10 3 GO IF BUFFER FULL

981 90 FE CF DEC BH

982 0492 75 F1 JNZ LOOPI

983 0494 BO AD G103 MoV AL.DIS KBD 3 DISABLE KEYBOARD

984 0496 E8 0000 E CALL

985 0499 E4 60 IN AL POR _A 3 FLUSH

986 0498 BO EO MoV AL KYBD CLK_DATA 3 GET THE CLOCK AND DATA LINES
987 049D E8 0000 E CALL

988 04A0 E8 0000 E CALL OBF 3 WAIT FOR OUTPUT BUFFER FULL
989 04A3 E4 60 IN AL.FORT_A 3 GET THE RESULTS

990 04A5 A8 01 TEST AL,KYBD_CLK 3 KEYBOARD CLOCK MUST BE LOW

::é 04AT T4 0A vz G111

993 04A9 80 OE 0016 R 08 OR OMFG_ERR_FLAG+1 ,KYCLK_FAIL 3

994 H <><> KEYBOARD CLOCK HIGH <><>
995 04AE BE 0000 E MoV S1,0FFSET E304 3 DISPLAY 304 ERROR

996 04B1 EB 60 JMP SHORT FéD 3 REPORT

997 04B3 E8 0000 E Gits CALL KBD_RESET 3 ISSUE RESET TO KEYBOARD

998 04B6 E3 29 JCXZ 3 PRINT ERROR MESSAGE IF NO INTERRUPT
999 488 BO 37 Mov AL,3TH 3 <><><><><>¢><><><><><><>
1000 04BA E6 80 ouT MFG_PORT, AL 3 ><> CHECKPOINT 37 <><>
1001 04BC 80 FB AA CMP BL,KB_OK 3 SCAN CODE AS EXPECTED?

1002 04BF 75 20 JNE Fe 3 NO - DISPLAY ERROR MESSAGE
1003

lgg: pum——- CHECK FOR STUCK KEYS

1

1006 04C! BO 38 MoV AL, 38H 3 DGO DOOOODO
lgg; 04C3 E6 80 ourt MFG_PORT, AL H <><> CHECKPOINT 38 <><>
1

1009 04C5 BO AE MoV AL ,ENA_KBD 3 ASSURE KEYBOARD ENABLED

1010 04CT E8 0000 E CALL 3 ISSUE THE COMMAND

1011 04CA B9 | CX.GGZG 3 COUNT FOR 100 MILLISECONDS
1012 04CD E8 0000 E CALL 3 DELAY FOR A WHILE

1013 04D0 E4 64 IN AL STATUS PORT 3 CHECK FOR STUCK KEYS

1014 04D2 A8 01 TEST L ,0UT_BUF_FULL 3 OUT BUFFER FULL?

|g|5 04D4 74 40 JE 3 YES - CONTINUE TESTING

1016

1017 04D6 BO 39 MOV AL, 39H 3 GGODOOOODDO
1018 04D8 E6 80 out MFG_PORT, AL 3 <><> CHECKPOINT 39 <><>
1019

1020 04DA E4 60 IN AL,PORT A 3 GET THE SCAN CODE

1021 04DC E8 0000 E CALL XPC BYTE 3 CONVERT AND PRINT

:g;g 04DF EB 2A JMP SHORT FeC 3 CONTINUE

1024 gmm——- KEYBOARD ERROR TRY TO DETERMINE IF 8042 INTERFACE IS WORKING
1025

1026 04E1 FA Fé: cLi

1027 04E2 BO AB MoV AL, INTR_FACE_CK 3 COMMAND TO 8042

1028 04E4 E6 64 ouT STATUS _PORT, AL

1029 04E6 2B C9 suB C .C

1030 04E8 B7 05 MoV 3 WAIT FOR OUTPUT BUFFER FULL
1031 04EA E4 64 FéA: IN AL STATUS PORT

1032 04EC A8 0! TEST AL ouT, BUF FuLL 3 8042 FINISHED TEST?

1033 O4EE EI FA LooPZ FoA

1034 04F0 75 09 JNZ FeB 3 GO CHECK RESULTS

1035 04F2 FE CF DEC BH

1036 04F4 7 JNZ FéeA 3 TRY AGAIN

1037 04F6 BE 0000 E MoV S1,0FFSET E303 3 INDICATE PLANAR FAILURE

1038 04F9 EB 18 JMP SHORT Fé6D H (REMOVE KEYBOARD TRY AGAIN)
1039 04FB E4 60 Fé6B3 IN AL,PORT_A 3 GET _THE RESULTS OF INTERFACE TEST
1040 04FD 3C 00 CMP AL 0 3 1S THE INTERFACE OK?

1041 04FF T4 0A vz

1042 0501 80 OE 0016 R 10 OR .MFG_ERR_FLAGH.KY_SYS_FAIL H >G> OL>O<>
1043 3 <><> KEYBOARD/SYSTEM <><>
1044 0506 BE 0000 E MoV S1,0FFSET E303 3 PLANAR FAILURE

1045 0509 El JMP SHORT FeD 3 GO IF

:g:g 050B BE 0000 E Fé6Cs Mov S1,0FFSET E301 3 GET MESSAGE ADDRESS

1048 0S0E 80 OE 0016 R 20 OR OMFG_ERR_FLAG+1,KYBD_FAIL}

:g:z : 3 <><> KEYBOARD FAILED <><>
1051 0513 E8 0000 E FéD: CALL E_MSG 3 PRINT MESSAGE ON SCREEN

1082

:ggi INITIALIZE 8042 TO HONOR KEY LOCK

1055 0516 BO 3A FTs Mov AL, 3AH 3 OO OOOODDDOC
1056 0518 E6 80 ouT MFG_PORT, AL H <><> CHECKPOINT 3A <><>
1087

1068 051A BO FF Mov AL, OFFH 1 DISABLE INTERRUPTS

1089 081C E6 21 out INTAO1,AL

1060 0S1E FA cLi

1061 051F BO 60 Mov AL,WRITE_8042_LOC 3 WRITE 8042 MEMORY COMMAND

1062 0521 E8 0000 E CALL 05042 3 ISSUE THE COMMAND

1063 0524 BO 45 Mov 3 SET SYSTEM FLAG - OUTBUF INTERRUPT -
1064 0526 E6 60 out PORT_A.AL 3 PC | COMPATIBIL

1065 3 RESET INHIBIT OVER RIDE

1863 pmm——- DEGATE ADDRESS LINE 20

106

1068 0528 B4 DD Mov AH, DISABLE BIT20 3 SET COMMAND IN AH

|0$9 052A E8 0000 E CALL GATE A2 3 ISSUE THE COMMAND

1070

:g;; gom——— SETUP HARDWARE INTERRUPT VECTOR TABLE LEVEL 0-7

1073 052D 2B CO sus AX, AX

1074 052F 8E CO MOV ES,AX

1075 0531 B9 0008 Mov CX, 08 3 GET VECTOR COUNT

1076 34 0E PUSH 3 SETUP DS SEGMENT REGISTER

1077 35 IF POP S

1078 36 BE 0000 E MoV S1,0FFSET VECTOR_TABLE

1079 39 BF 0020 R MoV DI,0FFSET @INT_PTR

1080 3C AS FTA: MOvsSw

1081 053D 47 NC ol 3 SKIP OVER SEGMENT

1082 053E 47 INC DI

1083 083F E2 FB LOOP F1A

1084

:g:: [ il SETUP HARDWARE INTERRUPT VECTORS LEVEL 8-15 (VECTORS START AT INT 70H)
1087 ASSUME ES:ABSO

1088 0541 2B CO sus AX, AX

1089 0543 8E CO Mov ES,AX

1090 45 B9 0008 MoV CX,08 3 GET VECTOR COUNT

1091 48 OE PUSH cs 3 SETUP DS SEGMENT REGISTER

1092 49 IF POP DS
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1093 054A BE 0000 E MoV S1,0FFSET SLAVE_VECTOR_TABLE
1094 054D BF 01CO0 R MoV DI.OFFSET OSLAVE_INT_PTR
1098 0580 AS FTA1: MOvSW
1096 05581 47 INC D1 1 SKIP OVER SEGMENT
1097 0582 47 INC D1
|0:! 0553 E2 FB Loor FTA1
1099
::g? SET UP OTHER INTERRUPTS AS NECESSARY
1102 ASSUME DS1ABSO
1103 0585 2B CO sue AX,AX 1 DS=0
1104 0557 B8E D8 Mov DS, A
1108 0559 C7 06 0008 R 0000 E Mov 'ORD PTR ONM1_PTR,OFFSET NMI_INT ; NMI INTERRUPT
1106 058F CT 06 0014 R 0000 E MOV WORD PTR ®INTE PTR OFFSET PRTNT_SCREEN 3 PRINT SCREI
1107 0568 CT 06 0062 R F600 Mov WORD PTR @BASIT_| PTROZ OF600H 1 SEGMENT FOR CASSETTE BASIC
1108
:103 g ZERO RESERVED VECTORS
1
1111 056B BF 0180 MoV Dl 60H‘4 3 FILL INTERRUPT 60 THRU 67 WITH ZERO
1112 056E B9 0010 Mov 3 CLEAR 16 WORDS
1113 0571 CT 05 0000 FTA2: MOV WORD PTR DS:[DI1],0
1114 0575 83 CT 02 ADD 3 POINT TO NEXT LOCATION
1115 0578 LOoP F7A2
116
I::Z | At SETUP TIMER 0 TO BLINK LED IF MANUFACTURING TEST MODE
1
119 ASSUME DS3DATA
1120 057A E8 0000 E CALL DDS 3 ESTABLISH DATA SEGMENT
121
llgg gg;g F6 06 0012 R 20 TEST .NFG _TST,MFG_LOOP 3 MFG. TEST MODE?
" oB 1z
1124 0584 26! CT 06 0020 R 0000 E MOV 'ORD PTR ES:1@INT_PTR, OFFSET BLINK_INT ;3 SETUP TIMER TO BLINK LED
1125 058l Mov ENABLE TIMER INTERRUPT
1126 058D Es Zl out lNTAOi AL
1127 058F FB F91 STI 3 ALLOW INTERRUPTS
1128
il;z | Rtk ISSUE A RESET TO THE HARD FILE IF SOFT RESET
1"
1131 0590 81 3E 0072 R 1234 CMP ORESET_FLAG, 1234H 3 SOFT RESET?
1132 0596 75 OE JNZ F9A 3 CONTINUE IF NOT
1133 0598 B9 O0OFF MoV CX, OFFH
1134 0598 BA 03F6 MoV DX, 03F6H
1135 059E BO 04 MoV AL ,04H 1 RESET
1136 05A0 out DX, AL
1137 05A1 E2 FE F9_A: LOOP F9_A 3 HOLD RESET
1138 05A3 2A CO suB AL, AL
1139 05AS EE out DX, AL 3 REMOVE RESET
1140
1141 3
1142 3 TEST.23 H
1143 3 DISKETTE ATTACHMENT TEST )
1144 3 DESCRIPTION ]
1145 3 CHECK IF IPL DISKETTE DRIVE IS ATTACHED TO SYSTEM. IF 3
1146 3 ATTACHED, VERIFY STATUS DF NEC FDC AFTER A RESET. ISSUE 13
1147 3 A RECALIBRATE AND SEEK COMMAND TO FDC AND CHECK STATUS. 3
1148 3 IMPLETE SYSTEM lNITlALIZATIDN THEN PASS CONTROL TO THE :
1149 3 BOOT LOADER PROGRAM. ]
1150 3
1181
1152 05A6 BO 3C F9A: MoV AL, 3C| 3 <> C>C> > > > > >
1::3 05A8 E6 80 out MFG_} PORT AL H <><> CHECKPOINT 3C <><>
1154
1155 05AA BO 02 Mov AL,02H 3 SET DATA RATE TO 250 K BITS PER SECOND
1156 05AC BA O03F7T MoV DX, 3FTH
1187 05AF EE out DX, AL
1158 05B0 F6 06 0010 R 01 TEST BYTE PTR @EQUIP_FLAG,!H ; DISKETTE PRESENT?
1159 05B5 74 55 Jz Fi15
1160 05BT F6 06 0012 R 20 TEST OMFG_TST,MFG_LOOP 3 MFG JUMPER INSTALLED?
1161 05BC 74 4E Jz F15 3+ GO IF YES
1162 05BE F10s 3 DISK_TEST:
1163 05BE E4 21 AL, INTAO!
1164 05C0 EB 00 $+2 3 1/0 DELAY
1165 05C2 24 BF AL, 0BFH 3 ENABLE DISKETTE INTERRUPTS
1166 05C4 E6 21 INTAO1, AL
1167 05Cé6 B4 00 AH, 0 3 RESET NEC FDC
1168 05C8 8A D4 DL, AH 3 SET FOR DRIVE 0
1169 05CA CD 13 13H 3 VERIFY STATUS AFTER RESET
1170 05CC Fé C4 FF AH, OFFH 3 STATUS OK?
1171 05CF 75 25 Fi13 3 NO - FDC FAILED
T2
173 DRIVE 0 MOTOR ON
1174
1175 05D1 BA O3F2 MoV DX, 03F2H 3 GET ADDRESS OF FDC CARD
1176 05D4 BO IC Mov AL, 1CH 3 TURN MOTOR ON, ENABLE DMA, INTERRUPTS
1177 05D6 EE ouT DX, AL 3 WRITE FDC CONTROL REGISTER
1178 05D7 2B C9 sus CX,CX 3 WAITF COUNT FOR 0.988 SECONDS
1179 05D9 E8 0000 E CALL WAITF 3 WAIT | SECOND FOR MOTOR
1180
1181 05DC 33 FF XOR DI, Dl 3 SELECT DRIVE 0
1182 05DE B5 01 MOV CH, 3 SELECT TRACK
1183 05E0 C6 06 003E R 00 Mov OSEEK STATUS, 0 3 INSURE RECAL IBRATI
1184 05E5 80 OE 00AO R 01 OR O@RTC_! WAIT FLAG L1} H AL CLOCK, USE WAIT LOOP w
1185 0SEA E8 0000 E CALL SEEK 3 RECALIBRATE DISKET m
1186 05ED 72 07 JC F13 3 0 ERR SUBROUTINE IF ERR )
1187 0SEF B5 22 MoV CH,34 3 SELECT TRACK 34
1188 05F1 E8 0000 E CALL SEEK 3 SEEK TO TRACK 34 -
1189 05F4 73 0B JNC Fi4 3 OK, TURN MOTOR OFF —_
1190 05F6 Fi3t 1 DSK_ERR? o
1191 05F6 80 OE 0016 R 40 orR OMFG_ERR_FLAG+1,DSK_FAIL} =
1192 H <><> DISKETTE FAILED <><> 1)
1193 05FB BE 0000 E MoV S1,0FFSET E601 3 GET ADDRESS OF MESSAGE
1194 0SFE E8 0000 E CALL E_MSG 3 GO PRINT ERROR MESSAGE
1195
1196 | it TURN DRIVE 0 MOTOR OFF
1197
1198 0601 Fla: 3 DRO_OFF3
1199 0601 80 26 00A0 R FE AND ORTC_WAIT_FLAG,OFEH 1 ALLOW FOR RTC WAIT
1200 0606 BO OC MoV AL, 0CH 3 TURN DRIVE 0 MOTOR OFF
1201 0608 BA 03F2 Mov DX, 03F2H 3 FDC CONTROLLER ADDRESS
1202 060B EE out DX, AL
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1203 PAGE
IZO; 3m---- SETUP KEYBOARD PARAMETERS
120
1206 060C C6 06 006B R 00 Fi5; MoV ©INTR_FLAG, 00H 3 SET STRAY INTERRUPT FLAG = 00
1207 0611 001E R MoV S1,0FFSET OKB BUFFER 3 SETUP KEYBOARD PARAMETERS
1208 0614 89 36 001A R MOV 0BUFFER_HEAD,
1209 0618 89 36 001C R MoV ©BUFFER_TAIL,SI
1210 061C 89 36 0080 R MOV ©BUFFER_START, S|
1211 0620 83 C6 20 ADD s1,32 1 DEFAULT BUFFER OF 32 BYTES
:::g 0623 89 36 0082 R MoV oBUFFER_END, S1
:g:: gm---- SET PRINTER TIMEOUT DEFAULT
1216 0627 BF 0078 R MoV DI,0FFSET OPRINT_TIM_OUT; SET DEFAULT PRINTER TIMEOUT
1217 062A | PUSH DS
1218 062B 07 POP ES
1219 062C B8 1414 MOV AX, 1414H 3 DEFAULT=20
1220 062F AB STOSW
1221 0630 AB STOSW
1222
1223 gome—- SET RS232 DEFAULT
1224
1225 0631 B8 0101 v AX,0101H 3 RS232 DEFAULT=01
1226 0634 AB STOSW
1227 0635 AB STOSW
1228
1229 §=-=-- ENABLE TIMER INTERRUPTS
1230
1231 0636 E4 21 IN AL, INTAO1
1232 0638 24 FE AND AL, OFEH 3 ENABLE TIMER INTERRUPTS
1233 063A EB 00 JMP $+2 3 1/0 DELAY
|§g; 063C E6 21 out INTAO1,AL
1
:ggt; §----- CHECK CMOS BATTERY AND CHECKSUM
1238 063E F6 06 0012 R 20 TEST OMFG_TST,MFG_LOOP 3 MFG JUMPER?
1239 0643 7 INZ B1_OK 3 GO IF NOT
1240 0645 E9 0T2E R F15¢C 3 BYPASS IF YES
1241 0648 B1_OK:
1242 0648 BO 8E MoV AL ,CMOS_DIAG+NMI 3 ADDRESS DIAGNOSTIC STATUS BYTE
1243 064A E8 0000 E CALL CMOS_READ 3 READ IT FROM CMO!
1244
1245 064D BE 0000 E Mov S1,0FFSET El61 3 LOAD BAD BATTERY MESSAGE 161
1246 0650 A8 80 TEST AL ,BAD_BAT 3 BATTERY
|z4; 0652 15 07 INZ B1_ER 3 DISPLAY ERROR IF BAD
1241
1249 0654 BE 0000 E MoV S1,0FFSET E162 3 LOAD CHECKSUM BAD MESSAGE 162
1250 0657 A8 60 TEST AL,BAD_CKSUM+BAD_CONFIG ; CHECK FOR CHECKSUM OR NO DISKETTE
1251 0659 74 09 z c_oK 3 SKIP AND CONTINUE TESTING CMOS CLOCK
1252 0658 BI_ER:
1253 0658 E8 0000 E CALL 3 ELSE DISPLAY ERROR MESS,
1254 065E 81 CD 8000 OR BF. 3 FLAG T SYSTEM or'rmns' D1SPLAYED
:g:: 0662 EB 45 JMP suon'r H OKIA 3 SKIP cn.ocx TESTING IF ERROR
i2s7 CLUCK UPDATING
1258
1259 0664 B3 04 BL,04H 3 OUTER LOOP COUNT
1260 0666 2B C9 cxicx 3 INNER LOOP COUNT
1261 0668 BO 8A AL ,CMOS, REG A+NMI 3 GET THE CLOCK UPDATE BYTE
1262 066A E8 0000 E CMOS_READ
1263 066D A8 80 AL, 80H 3 CHECK FOR UPDATE IN PROGRESS
1264 066F 75 1B G_OK 3 GO IF YES
1265 0671 E2 F5 E_OK 3 TRY AGAIN
1266 0673 FE CB BLC 3 DEC OUTER LOOP
1267 0675 15 EF D_OK 3 TRY AGAIN
1268 0677 BE 0000 E ST,OFFSET E163 3 PRINT MESSAGE
|z$9 067A E8 0000 E E_MSG
1270
:g; é g--——- SET CMOS DIAGNOSTIC STATUS TO 04 (CLOCK ERROR)
1273 067D B8 OESE MoV AX,X*CMOS_DIAG+NMI 3 SET CLOCK ERROR
1274 0680 E8 0000 E CALL CMOS_READ 3 GET THE CURRENT STATUS
1275 0683 0C 04 OR AL ,CMOS_CLK_FAIL 3 SET NEW_STATUS
1276 0685 86 C4 XCHG AL, AH 3 GET STATUS ADDRESS AND SAVE NEW STATUS
1277 0687 E8 0000 E CALL CMOS_WRITE 3 MOVE NEW DIAGNOSTIC STATUS TO CMOS
1278 068A EB OE JMP SHORT H_OK 3 CONTINUE
1279
|§:o gom--- CHECK CLOCK UPDATE
1281
1282 068C B9 0320 G_OK: MoV CX,800 3 LOOP COUNT
1283 068F B 1_0K: MOV AL ,CMOS_REG_A+NMI 3 CHECK FOR OPPOSITE STATE
1284 0691 E8 0000 E CALL CMOS_READ
1285 0694 A8 80 TEST AL, 80H
1286 0696 EO F7 LOOPNZ 1_OK 3 TRY AGAIN
1287 0698 E3 DD Jexz F_OK 3 PRINT ERROR IF TIMEOUT
1288
1289 §m---- CHECK MEMORY SIZE DETERMINED = CONFIGURATION
1290
1291 069A H_OK:
1292 069A BO 8E MoV AL ,CMOS_DIAG+NMI 3 GET THE STATUS BYTE
1293 069C E8 0000 E CALL CMOS_READ
1294 069F A8 10 TEST AL, W_MEM_S1ZE 3 WAS THE CONF1G= MEM_S1ZE_DETERMINED?
1295 06A1 T4 06 Jz H_OKTA 3 GO IF YES
1296
123; gmmm—- MEMORY SI1ZE ERROR
1
1299 06A3 BE 0000 E MoV S1,0FFSET El64 3 PRINT SIZE ERROR
tgoo 06A6 E8 0000 E CALL MSG 3 DISPLAY ERROR
1301
1332 go--—- CHECK FOR CRT ADAPTER ERROR
1
1304 06A9 80 3E 0015 R 0OC H_OK1A: CMP OMFG_ERR FLAG oCcH 3 CHECK FOR MONOCHROME CRT ERROR
1305 06AE BE 0000 E MOV S1,0FFSET E: 3 LOAD MONOCHROME CRT ERROR
1306 06B1 74 Jz H_OK1B 3 GO IF YES
130
1308 06B3 80 3E 0015 R 0D cMP oMFG ERR_FLAG, 0DH 3 CHECK FOR COLOR CRT ADAPTER ERROR
1309 0688 75 06 JINZ J_OK™ 3 CONTINUE IF NOT
1310 06BA BE 0000 E MoV ST,OFFSET E501 3 CRT ADAPTER ERROR MESSAGE
1311 068D H_OK1B:
1312 06BD E8 0000 E CALL E_MSG
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1313 PAGE
|3|; $===-= CHECK FOR MULTIPLE DATA RATE CAPABILITY
131
1316 06CO J_OKt
1317 06CO0 BA O3F1 MoV DX, 03F IH 3 D/S/P DIAGNOSTIC REGISTER
1318 06C3 E IN AL ,DX 3 READ D/S/P TYPE CODE
1319 06C4 24 F8 AND AL,11111000B 3 KEEP ONLY UNIQUE CODE FOR D/S/P
1320 06Cé6 3C 50 CMP AL,010100008B 3 D/S/P CARD - MULTIPLE DATA RATE ?
1321 06C8 T4 46 Jz J_OK3 3 IF SO JumP
1322
1323 06CA BA OSFT MoV DX, 05FTH 3 FIXED DISK DIAGNOSTIC REGISTER
1324 06CD EC IN AL, DX 3 READ FIXED DISK TYPE CODE
1325 06CE 24 FO AND AL, 111100008 3 KEEP ONLY UNlQUE CODE FOR F/D
1326 06D0 3C A0 CMP AL, 101000008 3 FIXED DISK ADAPTER ?
1327 06D2 T4 2F Jz J_FAIL 3 MUST BE COMBO ELSE ERROR
1328
1329 06D4 B3 OF Mov BL,OFH 3 OUTER LOOP COUNT WAIT FOR BUSY OFF
1330 06D6 2B C9 suB
1331 06D8 BA OIFT Mov DX, 01FTH 3 HARD FILE STATUS PORT
1332 06DB J_OK13
1333 06DB EC IN AL, DX 3 GET THE STATUS
1334 06DC A8 80 TEST AL, 080H 3 1S THE CONTROLLER BUSY?
1335 06DE 74 OC JZ J_OK2 3 CONTINUE IF NOT
1336 06E0 E2 F9 LOOP J_OK1 3 TRY AGAIN
1337 06E2 FE CB DEC 8C 3 DECREMENT OUTER LOOP
1338 06E4 75 F5 JNZ J_OK1 3 TRY AGAIN IF NOT ZERO
1339 06E6 24 0C AND AL, OCH 3 BITS 2 ¢ 3 = 0 IF MULTI DATA CAPABLE
1340 06E8 T4 26 Jz J_OK3 3 GO IF Y
1341 O6EA EB 17 JMP SHORT J_FAIL 3 NO MULTIPLE DATA RATE CAPABILITY
1342 06EC J_OK21
1343 06EC BA 0IF4 MOV DX, 1F4H 3 VERIFY MULTIPLE DATA RATE CAPABLE
1344 06EF BO 55 MoV AL, 055H 3 WRITE TO THE CYLINDER BYTE
1345 06F! EE out DX, AL
1346 06F2 EB 00 JMP $+2 3 1/0 DELA
1347 06F4 EC IN AL ,DX 3 CHECK DATA WRITTEN = DATA READ
1348 06F5 3C 55 CMP AL,055H
1349 06FT 75 OA JINZ J_FAIL 3 GO IF NOT
1350 06F9 BO AA Mov AL, 0AAH 3 WRITE ANOTHER PATTERN
1351 06FB EE out DX, AL
1352 06FC EB 00 JMP +, 3 1/0 DELAY
1353 06FE EC IN AL, DX
1354 06FF 3C AA CMP AL, 0AAH 3 IS DATA PATTERN THE SAME?
l3:5 0701 74 0D Jz J_OK3 3 GO IF so
1356
1357 0703 J_FAIL:
1358 0703 80 OE 0016 R 40 OR OMFG_ERR_FLAG+1,DSK_FAIL}
1359 3 <><> DISKETTE FAILED <><>
1360 0708 BE 0000 E Mov Sl OFFSET E601 3 GET ADDRESS OF MESSAGE
1361 070B E8 0000 E CALL SG 3 GO PRINT ERROR MESSAGE
1362 O0T0E EB 1E JMP SHORT F15C 3 SKIP SETUP IF ERROR
1363
1364 0710 J_OK3:
1365 0710 80 OE 008B R 01 OR OLASTRATE, DUAL 3 TURN ON DSP/COMBO FLAG
1366
Igéz | Raiiaia INITIALIZE FLOPPY FOR DRIVE TYPE
136
1369 0715 BO 3D MoV AL, 3DH 3 QOGO OOODOOD
1370 0717 E6 80 ouT MFG PORT, AL H <><> CHECKPOINT 3D <><>
|§;é 0719 E8 0000 E CALL DSKETTE SETUP 3+ INITIALIZE FLOPPY
1
‘3;3 | Raiiuil CHECK FOR 2ND DISKETTE DRIVE
13
1375 071C E8 0000 E CALL oDS 3 INSURE DATA SEGMENT
1376 OTIF B8A 26 0091 R MoV AH,ODSK_STATE+1 3 GET _STATE OF SECOND DRI
1377 0723 OA E4 OR AH.AH 3 1S THERE A DRIVE 2 ATTACHED?
1378 0725 74 07 Jz 3 SKIP IF NOT
1379 0727 80 OE 0010 R 40 OR BVYE PTR ®EQUIP_FLAG,40H; ELSE SET SECOND DRIVE INSTALLED
1380 072C B4 FF Mov AH, OFFH 3 SET TEST MASK FOR DRIVE PRESENT
1381 o7a2l F15Cs
1382 072E BO BE MoV AL ,CMOS_DIAG+NMI 3 GET THE CMOS DIAGNOSTIC STATUS
1383 0730 E8 0000 E CALL CMOS_READ
1384 0733 A8 CO TEST AL, BAD BATOBAD _CKSUM 3 BATTERY/CHECKSUM OK
1385 0735 75 22 JNZ RDM SCAI 3 BYPASS DISK SETUP IF NOT
1386
1387 0737 BO 90 Mov AL,CMOS_DISKETTE+NMI 3 ADDRESS DISKETTE TYPE BYTE
1388 0739 E8 0000 E CALL CMOS_REA 3 GET DISKETTE
1389 073C 24 OF AND AL, 00FH 3 LOOK AT COND DRIVE TVPE DEF INED
1390 O0T3E 3A C4 CMP AL, AH 3 ARE BOTH INDICATORS ZER
1391 0740 74 JE F15D 3 SKIP IF NO SECOND DRIVE
139
1393 0742 22 C4 AND AL, AH 3 ARE BOTH INDICATORS NON-ZERO
1394 0744 75 03 INZ F15D 3 SKIP IF DRIVE FOUND AND DEF INED
1395
|3:$ 0746 E8 0000 E CALL CONF 1G_BAD 3 SET BAD_CONFIG IN CMOS_DIAG
13
1398 INITIALIZE HARD FILE
1399
1400 0749
1401 0749 BO 3E MoV AL, 3EH 3 <> O OO
1402 074B E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT 3E <><>
1403
1404 074D BO 92 Mov AL ,CMOS_DISK+NMI 3 INSURE CMOS DEFINES TYPE OF FIXED DISK (%2,
1405 074F E8 0000 E CALL CMDS READ m
1406 0752 3C 00 CMP AL , O 3 INSURE TYPE IS DEFINED (ep)
1407 0754 74 03 Jz ROM_SCANl 3 BYPASS DISK SETUP IF NOT -
1408 -
1409 0756 E8 0000 E CALL DISK_SETUP 3 INITIALIZE HARD FILE(S) o
1410
1411 3 =
1412 3 [3,]
1413 3 CHECK FOR OPTIONAL ROM FROM CB800->E000 IN 2K BLOCKS
1414 3 *55AA* IN THE FIRST 2 LOCATIONS!
1415 3 LENGTH INDICATOR (LENGTH/512) IN THE 3RD LOCATION 3
1416 3 AND TEST/INIT. CODE STARTING IN THE 4TH LOCATION) ¢
1417 H
1418
1419 0759 ROM_SCANI 3
1420 0759 FB ST1 3 ALLOW INTERRUPTS
1421 0T5A BO 3B MoV AL, 3BH 3 >GOOI
1422 075C E6 80 out MFG_PORT, AL 3 <><> CHECKPOINT 3B <><>
1423 075E E8 0000 E CALL 3 SET _REAL MODE DATA SEGMEN
1424 0761 BO OA MoV AL, 10 3 LINE FEED ON DISPL,
1425 0763 E8 0000 E CALL PRT_HEX
1426
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1427 0766 ROM_SCAN:
1428
|4§z 3===== SET DMA MASK AND REQUEST REGISTERS
14
1431 0766 2A CO sus
1432 0768 E6 D2 out DMA|502 AL 3 SEND ZERO TO MASK REGISTER
1433 076A EB 00 JMP $+2
1434 076C E6 D4 ouT DMA18+4,AL 3 SEND ZERO TO REQUEST REGISTER
1435 076E BA C800 MoV DX, OCBOOH 3 SET BEGINNING ADDRESS
1436 0771 ROM_SCAN23
1437 0771 8E DA MoV DS, DX
1438 0773 57 PUSH oI 3 SAVE WORK REGISTER
1439 0774 BF AAS5S Mov DI1,0AA55H 3 GET TEST PATTERN
1440 0777 2B DB suB BX, 3 SET BX=0000
1441 0779 8B 07 MoV AX, [BX] 3 GET 1ST WORD FROM MODULE
1442 077B 3B C7 CMP AX,D1 3 = TO ID WORD?
1443 077D 5F POP DI 3 RECOVER WORK REGISTER
1444 O077E 75 05 JNZ NEXT_ROM 3 PROCEED TO NEXT ROM IF NOT
1445 0780 E8 0000 E CALL ROM_CHECK 3 GO CHECK OUT MODULE
1446 0783 EB 04 JMP SHORT ARE_WE_DONE 3 CHECK FOR END OF ROM SPACE
1447 0785 NEXT_ROM3
1448 0785 81 C2 0080 ADD DX, 0080H 3 POINT TO NEXT 2K ADDRESS
1449 0789 ARE_WE_DONE t
1450 0789 81 FA E000 CMP DX, 0E000H 3 AT E0000 YET?
|4:| 078D 7C E2 Ju ROM_SCAN2 3 GO CHECK ANOTHER ADD. IF NOT
14
::53 3=-=== TEST FOR KEYBOARD LOCKED

54
1455 078F E8 0000 E CALL oDS 3 SET DATA SEGMENT
1456 0792 E4 64 IN AL, STATUS_PORT 3 1S KEYBOARD UNLOCKED?
1457 0794 24 10 AND AL.KVBD_INH
1458 0796 74 02 Jz KEY 1 3 NO - SET ERROR FLAGS AND PRINT MESSAGE
1459 0798 EB 0B JMP SHORT KEY10 3 GO IF OFF
1460 0T9A KEY1:
1461 OT9A 80 OE 0016 R 80 OR OMFG_ERR_FLAG+1,KEY_FAIL}
1462 3 <><> KEYBOARD IS LOCKED <><>
1463 ASSUME DS :DAT.
1464 079F BE 0000 E MoV Sl OFFSET E302 3 PRINT LOCKED MESSAGE (302)
1465 0TA2 E8 0000 E
1466 0TAS KEY103
1467
1468 | Rt
1469
1470
1471 OTAS BF 09D6 R MoV DI ,OFFSET F4 3 OFFSET OF PRINTER ADDRESS TABLE
1472 0TA8 BE 0000 Mov »0
1473 07AB Filé6:
1474 07AB 2E: 8B 15 MOV DX, CS![DI] 3 GET _PRINTER BASE ADDRESS
1475 OTAE BO AA MoV AL , 0AAI 3 WRITE DATA TO PORT A
1476 07B0 EE out DX, AL
1477 07B1 EB 00 JMP $+2 3 1/0 DELAY
1478 07B3 I1E PUSH DS 3 BUS SETTLING
1479 07B4 EC IN AL, DX 3 READ PORT A
1480 07B5 IF POP DS
i48i 0TB6 3C AA CMP AL, 0AAH 3 DATA PATTERN SAME
1482 0788 75 06 JNE 3 NO - CHECK NEXT PRINTER CARD
1483 07BA 89 94 0008 R MoV OPRINTER_BASE[S1],DX 3 YES - STORE PRINTER BASE ADDRESS
1484 O07BE 46 INC Si 3 INCREMENT TO NEXT WORD
1485 O07BF 46 INC St
1486 07CO Fi17:
1487 07CO 47 INC DI 3 POINT TO NEXT BASE ADDRESS
1488 07C1 47 INC DI
1489 07C2 81 FF 09DC R CMP DI,OFFSET F4E 3 ALL POSSIBLE ADDRESSES CHECKED?
1490 07Ce 75 E3 Fle 3 PRT_BASE
1491
1492 | inhiniaid
1493
1494

1495 07C8 BB 0000
1496 07CB BA O03FA
CE

POINTER TO RS232 TABLE
CHECK IF RS232 CARD 1 ATTACHED ?

1497 07 EC IN AL, 3 READ INTERRUPT ID REGISTER

1498 OTCF A8 F8 TEST AL, OF8H

1499 07D! 75 08 JNZ

1500 07D3 C7 87 0000 R O3F8 MoV ORS232_BASE[BX],3F8H 3 SETUP RS232 CARD #! ADDRESS
1501 07D9 43 INC BX

1502 OTDA 43 INC BX

1503 07DB BA 02FA Fi18: Mov DX, 2FAH 3 CHECK IF RS232 CARD 2 ATTACHED
1504 0TDE EC IN AL,DX 3 READ INTERRUPT ID REGISTER

1505 OTDF A8 F8 TEST AL, OF8H

1506 O7E1 75 08 JNZ F19 3 BASE_END

1507 O7E3 C7 87 0000 R 02F8 MoV O®RS232_BASE[BX],2F8H 1 SETUP RS232 CARD #2

1508 O0TE9 43 INC BX

1509 O7EA 43 INC BX

1510 3

1511 SET UP ®EQUIP_FLAG TO INDICATE NUMBER OF PRINTERS AND RS232 CARDS
1512 3

1513 07EB F19: 3 BASE END:

1514 OTEB 8B Cé6 MOV AX,S1 3 S1 HAS 2° NUMBER OF RS232

1515 OTED B1 03 Mov CL,3 3 SHIFT COUNT

1516 OTEF D2 C8 ROR AL.CL 3 ROTATE RIGHT 3 POSITIONS

1517 OTF1 OA C3 OR L,BL 3 OR IN THE PRINTER COUNT

Ig!g 07TF3 A2 0011 R MoV BYTE PTR ©EQUIP_FLAG+1,AL 3 STORE AS SECOND BYTE
151

1220 | Alaiinid INSURE CMOS CLOCK HAS VALID HOURS.MINUTES.SECONDS

1

1232 07F6 E8 0000 E CALL SET_TOD 3 INSURE CMOS CLOCK 1S VALID

1523

Igg; ENABLE HARDWARE INTERRUPT IF MATH PROCESSOR (80287)

1

1526 0TF9 BO 40 MoV AL, 40H 3 S>>
|g§7 07FB E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT 40 <><>
1528

1529 07FD BF 0067 R Mov DI,OFFSET @I0_ROM_INIT ; ADDRESS WORK STORAGE LOCATION
1530 0800 33 CO XOR AX, AX 3 CLEAR WORK REGISTER (AH)= 0 (NO 287
1531 0802 89 05 MOV WORD PTR [DI],AX 3 CLEAR THE WORK LOCATION

1632 0804 DB E3 FNINIT H INITIALIZE THE 80287 WITH NO WAIT
1533 0806 EB 00 JMP $+2 3 DELA

1534 0808 D9 3D FNSTCW WORD PTR [D1] 3 lRITE THE CURRENT 80287 CONTROL WORD
1535 080A 60 PUSHA 3 TIME FOR 80287 TO RESPOND

1636 080B 61 POPA

1637 080C 81 25 IF3F AND WORD PTR [DI],01F3FH 3 CLEAR UNUSED 80287 BITS

1538 0810 81 3D 033F CMP WORD PTR [DI1),0033FH 3 IS THE 80287 INSTALLED?

1539 0814 75 13 JNE No_287 3 GO IF MATH PROCESSOR IS NOT INSTALLED
1540
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1541 0816 98 DD 3D FSTSW  WORD PTR [DI] 4 STORE THE STATUS WORD (WITH WAIT)
1542 0819 60 PUSHA 3 TIME FOR 80287 TO RESPOND
1543 081A 61 POPA
1544 081B FT 05 B8BF TEST WORD PTR [D1},0B8BFH 3 ALL BITS SHOULD BE OFF (OR ERROR)
1545 08IF 75 08 INZ No_287 1 GO IF NOT INSTALLED
1546
1547 0821 E4 Al IN AL, INTBO! 3 GET THE SLAVE INTERRUPT MASK
1548 0823 24 DF AND AL, ODFH 3 ENABLE 80287 INTERRI
1549 0825 B4 02 MOV AH, 002H 1 SET WORK REGISTER FOR 30231 FOUND
1550 0827 E6 Al out INTBO1 ,AL
1551 0829 NO_287:
1552 0829 Ao 0010 R MoV AL,BYTE PTR @EQUIP_FLAG ; GET LOW EQUIPMENT FLAG
1553 082C 24 02 AND AL,002H 3 STRIP OFF OTHER BITS
1554 082E 3A c4 CMP AL, AH 3 DOES CMOS MATCH HARDWARE ?
1555 0830 T4 08 JE oK_287 3 SKIP IF EQUIPMENT FLAG CORRECT
1556
1557 0832 80 36 0010 R 02 XOR BYTE PTR ®EQUIP_FLAG,2H j ELSE SET 80287 BIT TO CORRECT VALUE
1558 0837 E8 0000 E CALL CONF 1G_BAD 3 AND SET THE CONFIGURATION ERROR FLAG
1559 083A OK_287:
1560 g===-- SET KEYBOARD STATE FLAGS
1561
|:ez 083A CT 06 0017 R 0000 MoV WORD PTR @KB_FLAG,0 3 RESET ALL KEYBOARD STATUS FLAGS
1563
!:6: pomm—- ENABLE KEYBOARD/TIMER INTERRUPTS
156!
1866 0840 E4 21 IN AL, INTAO!
1867 0842 24 FC AND AL, OFCH 3 ENABLE TIMER AND KEYBOARD INTERRUPTS
1568 0844 EB 00 JMP $+2 3 1/0 DELAY
1569 0846 E6 21 ouT INTAO!,AL
1570 0848 Cé 06 0015 R 00 MoV OMFG_ERR_FLAG,0 3 CLEAR MFG ERROR FLAG
1871
|g;§ jom——- READ KEYBOARD 1D TO INITIALIZE KEYBOARD TYPE AND NUM LOCK STATE
1
1574 084D C6 06 0096 R AO MoV ©KB_FLAG_3,RD_ID+SET, NUM LK 3 SET READ ID COMMAND FOR KBX
1575 0852 BO F. MoV AL,RK8_READ_ID™ GET THIS SYSTEMS KEYBOARD ID REQUEST
1576 0854 E8 0000 E CALL SND DATA . USE KEYBOARD TRANSMISSION ROUTINE
1577 0857 B9 067TA v 17658 x SET DELAY COUNT TO 25 MILLISECONDS
1578 085A E8 0000 E CALL 'AITF WAIT FOR READ ID RESPONSE (20 MS
15;9 085D 80 26 0096 R IF AND OKB_FLAG_3,NOT RD_ID+LC_, ABOSET NUM_LK 3 RESET READ ID COMMAND
15
1581 CHECK FOR SECOND FIXED DISK PRESENT BUT NOT DEF INED
1582
1583 0862 80 3E 0075 R 02 cMP OHF_NUM,2 3 CHECK FOR TWO DRIVES DEFINED BY CMOS
1584 0867 74 13 JE F15C 3 SKIP TEST IF TWO DRIVES DEF INED
1585
1586 0869 B4 10 MoV AH,010H 3 GET TEST DRIVE READY COMMAND
1587 0868 B2 81 MOV DL,081H 3 POINT TO SECOND FIXED DISK
1588 086D FE 06 0075 R INC ©HF _NU 3 TELL BIOS IT _HAS TWO DRIVES
1589 0871 CD INT 13H 3 CHECK READY THROUGH
1590 0873 FE OE 0075 R DEC OHF_NUM 3 RESTORE CORRECT COUNT (RETAIN CY
1891 0877 72 03 Jc F158 3 SKIP IF_SECOND DRIVE NOT READY
159; 3 SECOND DRIVE NOT DEF INED
1593 0879 E8 0000 E CALL CONF 1G_BAD 3 SET CONFIGURATION BAD
1594 087C F15Gs
1595 3
1596 3 TEST FOR ANY ERRORS (BP NOT ZERO) @
1597 3
1598
1599 087C 0B ED OR BP,BP 1 CHECK (BP)= NON-ZERO (ERROR HAPPENED)
:63? 087E T4 55 JE F15A_0 3 SKIP PAUSE IF NO ERROR
6
1602 0880 80 3E 0072 R 64 cMP BYTE PTR ORESET. FLAG.GQH; MFG RUN IN MODE?
1603 0885 BA 0 MoV X, 2 2 SHORT BEEP COUNT FOR ERROR(S)
cog: 0888 75 OE INZ ERR_WAIT . GO IF NOT
16
1606 ] MFG RUN IN MODE -> SET ERROR FLAG
1607
1608 08BA C6 06 0015 R AA MoV OMFG_ERR_FLAG, 0AAH 1 INDICATE ERROR
1609 088F E4 64 IN AL,STATUS_PORT 3 CHECK KEY LOCK STATUS
1610 0891 24 10 AND AL KY _INH 3 IS THE KEYBOARD LOCKED
!61; 0893 75 40 INZ A_0 3 cgngéuus MFG MODE IF NOT LOCKED
161 3 EL
1613 0895 BA 0005 MoV DX,5 3 5 SHORT BEEPS FOR MFG SETUP ERROR
1614 0898 ERR_WAIT:
1615 0898 E8 0000 E CALL ERR_BEEP 3 BEEPS FOR ERROR(S
1616 0898 BO OE MOV AL ,EMOS_DIAG 3 ADDRESS CMOS
1617 089D E8 0000 E CALL CMOS_READ 3 GET THE DIAGNOSTIC STATUS BYTE
1618 08A0 A8 20 TEST AL ,BAD_CONFIG 3 CHECK FOR BAD HARDWARE CONF IGURATION
:6;: 08A2 74 0OC Jz ERR_WKEY 3 SKIP IF NOT SET
6
1621 08A4 F7 C5 8000 TEST BP, oaoouu 3 ELSE CHECK FOR E161/E162 POSTED
:agg 08A8 15 06 INZ ERR_WKE' 3 SKIP IF DISPLAYED BEFORE NOW
6
1624 08AA BE 0000 E MOV S1,0FFSET E162 1 ELSE DISPLAY "OPTIONS NOT SET"
1625 08AD E8 0000 E CALL P_MSG 3 WITH NON HALTING ROUTINE
1626
::gz gom=-- CHECK FOR "UNLOCK SYSTEM UNIT KEYLOCK" MESSAGE REQUIRED
1629 08B0 ERR_WKEY
1630 08B0 E4 64 IN AL,STATUS_PORT 3 CHECK IF RESUME MESSAGE NEEDED
1631 0882 24 10 AND AL,KYBD_INH 3 IS THE KEYBOARD LOCKED 1%
1632 0884 75 06 INZ ERR_WAIT2 3 SKIP LOCK MESSAGE IF NOT "
1633
1634 0886 BE 0000 E MOV S1,0FFSET F3DI 3 ERROR MESSAGE FOR KEYBOARD LOCKED (]
1635 0889 E8 0000 E CALL P_MSG —
1636 —
1637 Pt DISPLAY *(RESUME = "FI" KEY)' FOR ERRORS (=]
1638 2
1639 08BC ERR_WAIT2:
1640 08BC BE 0000 E MOV S1,0FFSET F3D 3 RESUME ERROR MESSAGE o
::2; 08BF E8 0000 E CALL P_MSG
1643 jm=--- INITIALIZE PRINTER (ALTERNATE DISPLAY DEVICE)
1644
1645 08C2 B4 01 MOV AH, 1 3
1646 08C4 2B D2 sus DX, DX 3 FIRST PRINTER
1647 08C6 CD 17 INT 17TH 1
1648 08C8 ERR_WAIT!3
1649 08C8 BO 3F Mov AL, 3FH 3 > C>>C> OO
1650 08CA E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT 3F <><>
1651 08CC B4 00 MOV AH,T0
1652 08CE CD 16 INT 16H 3 WAIT FOR 'F1I* KEY
1653 08D0 80 FC 38 cMP AH, 3BH
1654 08D3 75 F3 JNE ERR_WAITI
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1655 08D5 F15A_0:
1656 08D5 F6 06 0012 R 20 TEST .MFG_TST.MFG_LOOP 3 MFG BURN IN MODE
1657 08DA 75 03 JUNZ 3 GO IF NOT
1658 08DC E9 0000 E JMP SYART 3 GO LOOP POST
1659 08DF 80 3E 0072 R 64 F15As CMP BYTE FTR ©RESET_FLAG 64H: MFG RUN IN?
1660 0BE4 74 06 Jz F158 BYPASS BEEP IF YES
1661
1662 0BE6 BA 0001 MoV DX, 1 3 1 SHORT BEEP (NO ERRORS)
1663 08E9 E8 0000 E CALL ERR_BEEP
1664 jzzzzssssasEzzss
1665 | Rttt SET TIME OF DAY
1666 jszzzzzsszsaszas
1667
1668 0BEC E8 0000 E F15B: CALL SET_TOD
1669
1670 | it CLEAR DISPLAY SCREEN
1671
1672 0BEF 2A E4 suB AH, AH 3 CLEAR FLAGS
1673 08F1 A0 0049 R Mov AL, 0CRT_MODE
1674 08F4 CD 10 INT 10H 3 CLEAR SCREEN
1675
1676 | Attt CLEAR DESCRIPTOR TABLES
1677
1678 08F6 B9 01F4 Fa20: MoV CX,0500 3 CLEAR (K
1679 08F9 BF DOAD MoV D1,SYS_IDT_LOC 3 POINT ES TO START OF DESCRIPTORS
1680 08FC 2B CO suB AX 4 AX
1681 08FE 8E CO MoV ES,AX
1682 0900 26: 89 05 F20_A: MOV ES:[DI],AX 3 CLEAR
1683 0903 83 C7 02 ADD Di,2 3 POINT TO NEXT LOCATION
1684 0906 E2 F8 LooP F20_A 3 CONTINUE TILL DONE
1685
1686 | Rt SET POST SYSTEM STACK
1687
1688 0908 B8 ---- R MoV AX,ABSO 3 GET THE POST STACK SEGMENT
1689 090B 8E DO Mov N
ugo 090D BC 0400 R Mov SP,OFFSET ©T0S
1691
1692 g-=-=- ENSURE THAT MASTER LEVEL 2 ENABLED
1693
1694 0910 E4 21 IN AL, INTAO1 3 GET THE CURRENT MASK
1695 0912 24 FB AND AL, OFBH
1696 0914 EB 00 JMP $+2 3 1/0 DELAY
Iégz 0916 E6 21 ouT INTAO1,AL
16
|$:: $=-===- TEST FOR MFG RUN-IN TEST
1
1701 0918 80 3E 0072 R 64 CMP BYTE PTR ORESET. FLAG.64H; 1S THE THE MFG RUN-IN TEST?
1702 091D 75 02 JNZ END_287 GO IF NOT
1703 091F EB 5C JMP SHORT SHUT4 l BOOT LOAD IF YES
1704
1705 3=—===_UNMASK SLAVE HARDWARE INTERRUPT 9 (LEVEL T1)
1706 0921 END_287:
1707 0921 E4 Al IN AL, INTBO1 3 GET THE CURRENT MASK
1708 0923 24 FD AND AI..I'JFDH
1709 0925 EB 00 JMP $+2 3 1/0 DELAY
1710 0927 E6 Al ouTt INTBOt, AL 3 SET NEW MASK
1711
1712 3
1713 3 TEST FOR SYSTEM CODE AT SEGMENT E000:0
1714 3 FIRS = AA5!
17156 3 LAST BYTE = CHECI M
1716 H ENTRY POINT = FIRST BYTE + 3
1717 3 IF TEST IS SUCCESSFUL A CALL FAR TO THE ENTRY POINT IS EXECUTED
1718 3
1719 0929 BO 41 MOV AL,41H 3 OGO OODOOODD
1720 092B E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT 41 <><>
1721
1722 0920 BO 8F MoV AL ,CMOS_SHUT_DOWN+NMI 3 INSURE NMI OFF AND CMOS AT DEFAULT
1723 092F E6 70 out cMOS _PORT, AL’
1724
:325 ENDIF
6
1727 0931 Cé 06 0072 R 00 Mov BYTE PTR ORESET_FLAG,0 3 CLEAR FLAG
1728 0936 B8 E000 MoV AX,0E000H 3 SEGMENT OF SYSTEM CODE
1729 0939 8E CO Mov ES,AX
1730 093B 2B FF suB D1,D1
1731 093D 26: 8B 05 MoV AX,ES:[DI1] 3 CHECK FOR AA55
1732 0940 53 PUSH BX 3 BUS SETTLE
1733 0941 POP BX
1734 0942 3D AAS55 CMP AX, 0AAS5H
1735 094! PUSHF 3 SAVE FLAGS
1736 0946 26: 89 05 MoV ES:[DI1],AX 3 CLEAR POSSIBLE PARITY CHECK
1737 0949 E4 61 IN AL,
1738 094B 0C 0C OR AL ,RAM_PAR_OFF 3 TOGGLE 1/0-PARITY CHECK ENABLES
1739 094D E6 61 ouT PORT_B, AL
1740 094F 24 F3 AND AL ,RAM_PAR_ON
1741 0951 E6 61 out PORT_B, AL
1742 0953 9D POPF 3 RESTORE FLAGS
I;ﬁ 0954 75 27 JNZ SHUT4 3 CONTINUE
1
1745 3=---- CHECKSUM SYSTEM CODE
1746
1747 0956 IE PUSH Ds
1748 0957 06 PUSH ES 3 SET SEGMENT TO TEST
1749 0958 IF POP DS
1750 0959 2B DB suB BX,BX 3 STARTING OFFSET
1751 0958 E8 0000 E CALL ROM_CHECKSUM
1762 095E IF POP DS 3 RESTORE DATA SEGMENT
1753 095F 75 IC JNZ SHUT4 3 GO IF CHECKSUM NOT OK
1754
|;gs ENABLE NMI AND 1/0-MEMORY PARITY CHECKS
1756
1757 0961 BO OF Mov AL ,CMOS_SHUT_DOWN 3 ENABLE NMI AND SET DEFAULT ADDRESS
I;gs 0963 E6 70 out CMOS PORT,AL™
1
1760 0965 E4 61 IN AL ,PORT 3 ENABLE PARITY
1761 0967 24 F3 AND AL , RAM_} FAR _ON 3 ENABLE MEMORY PARITY CHECK / 1/0 CHECK
1;62 0969 E6 61 ouT P
176
1764 096B CT 06 0067 R 0003 Mov ©10_ROM_INIT,0003H 3 SET THE OFFSET
0;65 0971 8C 06 0069 R Mov e10_]| RDM SEG, ES 3 SET THE SEGMENT
1766
1767 0975 BO 42 MoV AL, 42H 3 <>
1768 0977 E6 80 out MFG_PORT, AL 3 <><> CHECKPOINT 42 <><>
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1769
1770 $==--=- EXIT TO SYSTEM CODE
1M
1772 0979 FF 1E 0067 R CALL DWORD PTR ©IO_ROM_INIT 3 GO TO SYSTEM C
|112 3 VIA CALL THROUGN DATA AREA LOCATION
177
17715 $=-=== ENABLE NMI INTERRUPTS + ENTRY FROM SHUTDOWN WITH BOOT REQUEST
1776
1777 097D BO OF SHUT4: MOV AL ,CMOS_SHUT_DOWN 1 ENABLE NMI AND READ DEFAULT ADDRESS
1778 097F E8 0000 E CALL CMOS READ 3 OPEN STANDBY LATCH
1779 0982 E4 61 IN AL,PORT B 3 ENABLE PARITY
1780 0984 24 F3 AND AL JRAM FAR ON 3 ENABLE MEMORY PARITY CHECK / 1/0 CHECK
!;gé 0986 E6 61 out PORT _BTAL
1
1783 0988 BO 43 Mov AL ,43H 3 <><><><><><><><><><><><>
1784 098A E6 80 ouTt MFG_PORT, AL H CKPOINT 43 <><>
1785 098C FB sTI H ENABLE lNTERRUPTS IF DISABLED
1786
1787 098D CD 19 INT 19H 3+ GO TO BOOT LOADER
1788
1789 098F F4 HLT
1790
1791
1792 0990 PADING PROC NEAR ] INSERT PADDING
1793 0990 B9 000F Mov CX, 15 1 GET BLANK CHARACTER COUNT
1794 0993 PAD13
1795 0993 BO 20 Mov AL,* * 3 GET FILL SPACE
1796 0995 E8 0000 E CALL PRT_HEX 1 WRITE A SPACE
1797 0998 E2 F9 LooP PADT 1 LOOP TILL INSERT DONE
1798 099A BO 20 Mov AL, =" 3 GET DASH CHARACTER
1799 099C E8 0000 E CALL PRT_HEX 3 WRITE TO DISPLAY
1800 099F C3 RET
1801 09A0 PADING ENDP
1802
1803
1804 09A0 PRT_OK PROC NEAR ] PRINT "00000 KB OK"
1805 09A0 50 PUSH 3 SAVE WORK REGISTER
1806 09A! BB 000A Mov BX,10 } SET DECIMAL CONVERT
1807
1808 | Rttt CONVERT AND SAVE
1809
1810 09A4 B9 0005 Mov CX,5 3 OF 5 NIBBLES XX,XXX KB
1811 09AT 2B FF sus DiI,DI 3 DISPLAY REGEN BUFFER POSITION
1812 09A9 PRT_DIV:
1813 09A9 33 D2 XOR DX, DX
1814 09AB FT F3 Dlv 3 DIVIDE BY 10
1815 09AD 80 CA 30 OR DL,30H 3 MAKE INTO ASCI1
1816 0980 52 PUSH DX 3 SAVE
1817 0981 E2 Fé LOOP PRT_DIV
1818
1819 3===== DISPLAY LAST OK MEMORY
1820
1821 0983 B9 0005 MoV CX,5
1822 0986 PRT_DEC:
1823 09B6 58 POP AX 3 RECOVER A NUMBER
1824 0987 E8 0000 E CALL PROT_PRT_HEX
1825 09BA 47 INC DI 3 POINT TO DISPLAY REGEN BUFFER
1826 09BB E2 F9 LOOP PRT_DEC
1827 09BD B9 0007 Mov CX,0FFSET F3B_PAD-OFFSET F38B 3 LOAD MESSAGE LENGTH
1828 09C0 BE 09CF R MOV S1,0FFSET F3B 3 POINT TO PRINT * KB OK * MESSAGE
1829 09C3 PRT_LOOP:
1830 09C3 2E: 8A 04 Mov AL,CSt[S1]
1831 09C INC
1832 09CT E8 0000 E CALL PROT_PRT_HEX
1833 09CA 47 INC 3 INCREMENT BUFF PTR
1834 09CB E2 Fé LooP PRT_LOOP
1835 09CD 58 POP AX 3 RECOVER WORK REGISTERS
1836 09CE C3 RET
1837 .
1838 09CF 20 4B 42 20 4F 4B F38 DB * KB OK* 3 OK MESSAGE
1839 09D5 20 F3B_OK DB v 3 PAD A SPACE
1840 = 09D6
1841
1842 09D6
1843
1844
1845
1846
1847
1848 09D6 03BC F4 oW 03BCH 3 ADDRESS OF MONOCHROME PARALLEL ADAPTER
1849 09D8 0378 ow 0378H 3 BASE ADDRESS STANDARD PARALLEL ADAPTER
1850 09DA 0278 ow 0278H 3 ADDRESS OF ALTERNATE PARALLEL ADAPTER
1851 09DC F4E LABEL WORD
1852
1853 09DC POST2 ENDP
1854 090C CODE ENDS
1855 END

w
m
a
=
o
=
3,
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1 PAGE 118,121
g TITLE TEST3 ---- 06/10/85 POST EXCEPTION INTERRUPT TESTS
4 .LIST
5 ]
6 3 TEST.20 F)
7 3 ADDITIONAL PROTECTED (VIRTUAL MODE) TEST 3
8 3 DESCRIPTION 3
9 H THE PROCESSOR IS PUT IN PROTECTED MODE AND :
10 H THE FOLLOWING FUNCTIONS ARE VERIFIED 3
11 3 t
12 3 1. VERIFY PROTECTED MODE H
13 H THE MACHINE STATUS IS CHECK FOR VIRTUAL MODE 3
14 H 2. PROGRAMMED INTERRUPT TEST ]
15 3 AN PRDGRAMD INTERRUPT 32 IS ISSUED AND H
16 3 AND VERIF H
17 3 3. EXCEPTION INTERRUPT 13 Tl 3
18 3 A DESCRIPTOR SEGMENT LIMIT 1S SET TO ZERO 3
19 3 AND A WRITE TO THAT SEGMENT IS ATTEMPTED 1
20 3 AN EXCEPTION 13 IS EXPECTED AND VERIFIED i)
21 3 4. LDT/SDT LTR/STR TEST B
22 3 LOAD LDT REGISTER AND VERIFY CORRECT b
23 3 LOAD TASK REGISTER AND VERIFY CORRECT H
24 3 THEY ARE VERIFIED VIA THE STORE INSTRUCTION
25 1 5. THE CONTROL FLAGS OF THE 286 FOR DIRECTION H
26 3 ARE VERIFIED VIA THE STD AND CLD COMMANDS 3
21 3 IN PROTECTED MODE ]
28 3 6. BOUND INSTRUCTION TEST (EXCEPTION INT 5) )
29 3 CREATE A SIGNED ARRAY INDEX WITHIN AND ]
30 3 OUTSIDE THE LIMITS. CHECK THAT NO EXC INT 3
31 3 IF WITHIN LIMIT AND THAT AN EXC INT 5§ )
32 3 OCCURS IF OUTSIDE THE LIMITS. 1
33 3 7. PUSH ALL POP ALL TEST H
34 3 SET GENERAL PURPOSE REGISTERS TO DIFFERENT :
35 H VALUES ISSUE A PUSH ALL, CLEAR THE REGISTERS
36 H ISSUE A POP ALL AND VERIFY CORRECT. 3
37 3 8. CHECK THE VERR/VERW INSTRUCTIONS H
38 3 THE ACCESS BYTE IS SET TO READ ONLY THEN TO t
39 3 A WRITE ONLY AND THE VERRIVER' INSTRUCTIONS ¢
40 H ARE VERIF H
41 3 9. CAUSE AN INTERRUPT 13 VIA A WRITE TO A ]
42 H READ ONLY SEGMENT 3
43 3 10. VERIFY THE ARPL INSTRUCTION FUNCTIONS H
44 3 SET THE RPL FIELD OF A SELECTOR AND ]
45 3 VERIFY THAT CURRENT SELECTOR RPL 1S SET )
46 3 CORRECTLY. 3
47 3 11. VERIFY THE LAR INSTRUCTION FUNCTIONS 3
48 ] 12. VERIFY THE LSL INSTRUCTION FUNCTIONS 3
49 3 13. LOW MEG CHIP SELECT TEST ]
50 H
51
5% 0000 CODE SEGMENT BYTE PUBLIC
5
54 PUBLIC POST3
55
56 EXTRN CMOS_WRITE:NEAR
57 EXTRN DDSsNEAR
58 EXTRN PROC_SHUTDOWN:NEAR
59 EXTRN  SYSINIT!SNEAR
60
61 SSUME CS:CODE
62 0000 POST3 PROX
63 0000 E8 0000 E CALL DDS l SET DATA SEGMENT
64 0003 BO FO MOV AL, OFOH GO OO
65 0005 E6 80 ouTt MFG_PORT, AL g <><> CHECKPOINT FO0 <><>
66
61 $-=--=- SET SHUTDOWN RETURN 7
68
69 0007 B8 078F MoV AX, T*H+CMOS_SHUT_DOWN+NMI ADDRESS FOR SHUTDOWN BYTE
70 000A E8 0000 E CALL CMOS_WRITE 3 SET ERROR EXIT (DOUBLE EXCEPTION?
T
;g | Dttt ENABLE PROTECTED MODE
14 000D BC 0000 MoV SP,POST_SS 3 SET STACK FOR SYSINITH
5 0010 BE D4 MOV ’
16 0012 BC 8000 MoV SP,POST_SP
17 0015 E8 0000 E CALL SYSINITT 3 GO ENABLE PROTECTED MODE
78
79 $-==== SET TEMPORARY STACK
80
81 0018 B8 0008 MOV AX,GDT_PTR
82 0018 8E CO MoV ES.AX
83 001D 8E D8 MOV
84 001F 2631 CT7 06 005A 0000 MOV ES:SS TEMP. BASE LO_WORD, 0
85 0026 261 Cé6 06 005C 00 MoV E PTR ES (SS_TENP .. BASE HI_BYTE),0
86 002C BE 0058 Mov SI SS _TEMP
81 002F 8E Dé MoV .Sl
:5 0031 BC FFFD Mov SP,MAX_SEG_LEN-2
9
:0 | ittt VERIFY PROTECTED MODE
1
92 SMSW AX 3 GET THE MACHINE STATUS WORD
93 0034 OF 01 EO + DB 00FH,001H,0EO0H
94 0037 A9 0001 TEST AX,VIRTUAL_ENABLE 3 ARE WE IN PROTECTED MODE
95 003A 75 03 JINZ
:g 003C E9 02CD R JMP ERROR_EXIT 3 ERROR IF NOT
98 003F BO F1 TT_1: MoV AL, OF 1H 3 C>ECF > > > > C> > <>
99 0041 E6 80 ouTt MFG_PORT, AL H <><> CHECKPOINT F1 <><>
100
lgé | Rtniialed INTERRUPT TEST (PROGRAMMED INTERRUPT 32)
1
103 0043 BO BO Mov AL, 0BOH 3 SET EXCEPTION FLAG
104 0045 E6 8B out DMA_PAGE+0AH, AL H FOR INTERRUPT 1o
105 0047 CD 20 INT 3 INTERRUI
106 0049 2B C9 SuB CX,CX 3 WAIT FOR INTERRUPT
107 004B E4 8B LOOP1s IN AL ,DMA_PAGE +0AH
108 004D 22 CO AND AL, AL 3 DID THE INTERRUPT OCCUR?
109 004F EO FA LOOPNZ LOOP!
110 0051 74 03 Jz T1. 2
111 0083 E9 02CD R JMP ERROR_EXIT 3 MISSING INTERRUPT
12
13 3===== CAUSE AN EXCEPTION INTERRUPT (GENERAL PROTECTION INTERRUPT 13D)
114
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115 0056 BO F2 T 28 Mov AL, 0F2H 3 OO
116 0058 E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT F2 <><>
117 005A BO 90 Mov AL, 3 SET INTERRUPT 13 FLAG
lig 005C E6 8B out DMA_PAGE+0AH, AL 3 FOR THE INTERRUPT HANDLER
1"
120 MODIFY DESCRIPTOR TABLES
'2; SET TEMPORARY ES DESCRIPTOR TO SEGMENT LIMIT
12,
123 O005E CT 06 0048 0000 Mov DS:ES_TEMP.SEG_LIMIT,0 ; SET SEGMENT TO O
124
125 $-==== CPLO, DATA ACCESS RIGHTS
126
127 0064 Cé6 06 004D 93 Mov BYTE PTR DS3 (ES_TEMP.DATA_ACC RIGHTS) ,CPLO_DATA_ACCESS
128 0069 Cé 06 004C 0! Mov BYTE PTR DS:(ES_TEMP.BA SE 1_BYTE), 0| 3 DO ALLTTESTS ON 2ND 64K
129 006E CT 06 004A 0000 MoV WORD PTR DSI(ES TEMP . BASE_LO_WORD)
130
131 0074 6A 48 PUSH BYTE PTR ES_TEMP 3 LOAD ES REGISTER
132 0076 O7 POP ES
133
|§; g CAUSE AN EXCEPTION 13 INTERRUPT
1
136 0077 FF suB oi1,D1
137 0079 26: 8B 05 Mov AX,ES:[DI1] 3 THIS SHOULD CAUSE AND EXCEPTION
138 007C 2B C9 sus CX,CX 3 WAIT FOR INTERRUPT
139 O00TE E4 8B LooP2: IN AL ,DMA_PAGE+0AH
140 0080 22 CO AND AL, AL 3 DID THE INTERRUPT OCCUR?
141 0082 EO FA LOOPNZ LOOP2
142 0084 74 03 Jz T71.3 3 CONTINUE IF INTERRUPT
143 0086 E9 02CD R JMP ERROR_EXIT 3 MISSING INTERRUPT
144
145 H
146 3 1
147 ) VERIFY 286 LDT/SDT LTR/STR )
148 3 INSTRUCT1ONS )
149 1 DESCRIPTION 3
150 3 LOAD LDT REGISTERS WITH A 1
151 ] DESCRIPTOR AND VERIFY CORRECT H
152 H
163
154 gm==-- WRITE TO 286 LDT REGISTER
185 0089 T7_32
156 0089 BO F3 MoV AL, OF3H 3 OO OO
157 0088 E6 80 out MFG PORT, AL 3 <><> CHECKPOINT F3 <><>
1568 008D BF 0078 Mov D1,POST LDTR
159 LLDT D1 3 REGISTER FROM THIS AREA
160 0090 OF + *:] 00FH
161 0091 + 770000 LABEL BYTE
162 0091 8B D7 + MOV DX,D1
163 0093 + 770001 LABEL BYTE
164 0091 + ORG OFFSET CS:?770000
165 0091 00 + oB 00
166 0093 + ORG OFFSET CS3770001
167
168 jom——- READ AND VERIFY 286 LDT SELECTOR
169

170 0093 2B CO suB AX,AX 3 CLEAR AX

171 SLOT AX 3 GET THE LDT SELECTOR

172 0095 OF + bB 00FH

173 0096 + 770002 LABEL BYTE

174 0096 03 CO + ADD AX, AX
175 0098 + 770003 LABEL BYTE
176 0096 + ORG OFFSET CS3:?770002
177 0096 00 + bB 00H
178 0098 + ORG OFFSET CS3770003
179 0098 25 00F8 AND AX, OF 8H 3 STRIP TI/RPL
180 0098 3D 0078 CMP AX,POST_LDTR 3 CORRECT SELECTOR7
181 O009E 75 1B JINZ ERROR 3 GO IF N
182
183 go——-- WRITE TO 286 TR
184
185 O00AO0 BF 0068 Mov DI1,POST_TR
186 LTR D1 3 REGISTER FROM THIS AREA
187 O00A3 OF + DB 00FH
188 00A4 + 770004 LABEL BYTE
189 00A4 8B DF + Mov B8X,D1
190 00A6 + 770005 LABEL BYTE
191 00A4 + ORG OFFSET CS3?770004
192  00A4 00 + oB
193  00A6 + ORG OFFSET CS:?770005
194
195 | Rttt VERIFY 286 TR REGISTERS
196
197 00A6 2B CO sus AX, AX
198 STR AX 3 GET THE TR REGISTER
199 00A8 OF + o8B 00FH
200 00A9 + 770006 LABEL BYTE
201 00A9 8B C8 + Mov CX,AX
202 00AB + 770007 LABEL BYTE
203 00A9 + ORG OFFSET CS:?770006
204 00A9 00 + bB
205 00AB + ORG OFFSET CS3:?770007
206 00AB 25 0OF8 AND AX,OF8H
207 O0OAE 3D 0068 CMP AX,POST_TR 3 CORRECT SELECTOR?
208 00B! 75 08 JINZ ERROR
209
SID | ittt TEST 286 CONTROL FLAGS

11
212 00B3 FD STD 3 SET DIRECTION FLAG FOR DECREMENT
213 00B4 9C PUSHF 3 GET THE FLAGS
214 00BS 58 POP AX
215 00B6 A9 0200 TEST AX,0200H 3 INTERRUPT FLAG SHOULD BE OFF
216 00B9 T4 03 Jz 3 CONTINUE IF
217 00BB E9 02CD R ERROR: JMP ERROR_EXIT 3 IF
218 00BE TT_4:
219 00BE A9 0400 TEST AX,0400H 3 CHECK DIRECTION FLAG
220 o00C! 75 03 JNZ T1_5
221 00C3 E9 02CD R JMP ERROR_EXIT 3 GO IF NOT SET
222 00Cé T1_5:
223 00C6 FC CLD 3 CLEAR DIRECTION FLAG
224 00CT SC PUSHF 3 INSURE DIRECTION FLAG IS RESET
225 00C8 58 'oP AX
226 00C9 A9 0400 TEST AX,0400H
227 00CC T4 03 Jz T7_6
228 O0OCE E9 02CD R JMP ERROR_EXIT 3 GO IF NOT
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229 ]
230 3 VERIFY 286 BOUND INSTRUCTION H
231 3 DESCRIPTION :
232 H CREATE A SIGNED ARRAY INDEX :
233 3 WITHIN AND DUTSIDE THE LIMITS H
234 3 (EXPECT INT § H
235 3
236
237 00D1 BO F4 TI1_6: MOV AL, OF4H H G BOBOBGOOOODDD
238 00D3 E6 80 ouT MFG_PORT,AL H <><> CHECKPOINT F4 <><>
239 00D5 6A 48 PUSH BYTE PTR ES_TEMP 3 LOAD ES REGISTER
240 00D 7 POP ES
241
242 $==--- CHECK BOUND FUNCTIONS CORRECTLY
243
244 00D8 2B FF suB DI,DI x POINT BEGINNING OF THE BLOCK
245 O00DA 26: C7 05 0000 MoV WORD PTR ES: SET FIRST WORD TO ZERO
246 OODF 26: C7 45 02 TFFF MoV WORD PTR ES: Dl‘E] 07FFFH 3 SET SECOND TO OTFFFH
247 00E5 BO 95 MoV AL, 095H SET INTERRUPT 5 FLAG
248 O00E 8B ouTt DMA PAGE*DAH AL
249 00E9 B8 1000 Mov AX,T000H 3 SET AX WITHIN BOUNDS
250 O0O0EC 26t 62 05 BOUND AX,DWORD PTR ES:[DI] 3 USE THE ES SEGMENT POINTER
251 OOEl co suB CX,CX 3 WAIT FOR POSSIBLE INTERRUPT
252 O00F1 E2 FE LOOPA: LOOP LOOPA
253 O00F3 E4 8B IN AL ,DMA_PAGE+0AH 3 GET THE RESULTS
254 00F5 3C 00 CMP AL,0 3 DID AN INTERRUPT OCCUR?
255 OOF7 75 03 JINZ T1_7 3 CONTINUE IF NOT
256 00OF9 E9 02CD R JMP ERRDR_EXIT 3 GO IF YES
257
258 -=-== CHECK LOW BOUND WORD CAUSES INTERRUPT §
259 OOF TI_T:
260 OOFC 2B FF sus DI, 3 POINT BEGINNING OF THE BLOCK
261 OOFE 26: CT7 05 3FF0 Mov 'DRD PTR ES:[DI1],03FFOH ; SET FIRST WORD TO 03FFOH
262 0103 B8 1000 MOV AX, 1000l 3 SET AX OUT OF BOUNDS
263 0106 261 62 05 BOUND  AX, DWDRD PTR ES:[DI]
264 0109 co suB CX.CX 3 WAIT FOR POSSIBLE INTERRUPT
265 0108 LOOPB:
266 010B E4 8B IN AL ,DMA_PAGE+0AH 3 GET THE RESULTS
267 010D 3C 00 CMP » 3 DID AN INTERRUPT OCCUR?
268 O010F EO FA LOOPNZ LOOPB 3 TRY AGAIN
269 0111 74 03 Jz T1_8 3 CONTINUE I[F INTERRUPT
2;0 0113 E9 02CD R JMP ERROR_EXIT 3 GO IF NO INTERRUPT
1
S;g §o-=-- CHECK HIGH BOUND WORD CAUSES INTERRUPT §
274 0116 BO 95 T1_8: Mov AL ,95H 3 SET FLAG FOR INTERRUPT
275 0118 E6 8B out DMA_PAGE+0AH, AL
2716
277 O11A 2B FF sus Di, l POINT BEGINNING OF THE BLOCK
278 011C 263 CT 05 0000 MoV 'ORD PTR ES:[DI1],0 SET FIRST WORD T
279 0121 261 CT 45 02 OFFF MoV 'ORD PTR ES: DIv?] OFFFH: SET SECOND TO DFFFH
280 0127 B8 1000 M 1000H SET AX OUT OF BOUNDS
281 012A 26: 62 05 BOUND AX D'ORD PTR ES:[D1]
282 0121 ce sue CX, < i WAIT FOR FOSSIBLE
o1l LOOPC:
284 O0I2F E4 8B IN AL ,DMA_PAGE+0AH 3 GET THE RESULTS
285 0131 3C 00 CMP AL, OH 3 DID AN INTERRUPT OCCUR?
286 0133 EO FA LOOPNZ LOOPC 3 TRY AGAIN
287 0135 74 03 Jz T1_9
g:ﬂ 0137 E9 02CD R JMP ERROR_EXIT 3 GO IF NO INTERRUPT
9
290 i
291 3 VERIFY PUSH ALL AND POP ALL INSTRUCTIONS:
292 3 DESCRIPTION
293 H SET REGISTERS TO A KNOWN VALUE AND 3
294 3 PUSH ALL. RESET THE REGISTERS, POP ALL :
295 3 AND VEI H
296 H
297
298 O013A BO F5 T1_9: MOV AL, OF5H 3 G OOOOODODOOD
299 013C E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT F5 <><>
300 O13E B8 0001 MoV AX,D1 3 SET AX=1
301 0141 8B D8 MOV BX,AX 3 SET BX=2
302 0143 43 INC BX
303 0144 8B CB MoV CX,BX 3 SET CX=3
304 0146 41 INC CcX
305 0147 8B Df MoV DX,CX
306 0149 42 INC DX 3 SET DX=4
307 O14A 8B FA MoV DI,DX
308 01 47 INC DI 3 SET DI=5
309 014D 8B F7 MoV S1,DI
310 O14F 46 INC S1 3 SET Sl=6
311 0150 55 PUSH BP 3 SAVE THE (BP) ERROR FLAG REGISTER
312 0151 8B EE MoV BP,SI 3 SET BP=7
313 0153 45 NC P
314 0154 60 PUSHA 3 ISSUE THE PUSH ALL COMMAND
315 0155 2B CO uB AX 4 AX 3 CLEAR ALL REGISTERS
316 0157 8B D8 MoV BX,AX
317 0159 8B C8 MOV CX,AX
318 0158 88 DO MOV DX, AX
319 015D 8B F8 MoV DI, AX
320 O15F 8B FO MoV S1,AX
321 0161 8B E8 MOV BP,AX
322 0163 61 POPA 3 GET THE REGISTERS BACK
323 0164 83 FD 07 CMP BP,07 3 BP SHOULD
324 0167 5D POP 3 RESTORE (BP) ERROR FLAG REGISTER
325 0168 75 IE JINZ ERROR_EXIT1 3 GO IF NOT
326 016A 3D 0001 CMP 501 3 AX SHOULD BE
327 016D 75 19 JINZ ERROR_EXIT1 3 GO IF NOT
328 O016F 83 FB 02 CMP BX, 02 3 BX SHOULD BE 2
329 0172 75 14 JNZ ERROR _EXIT1 3 GO IF NOT
330 0174 83 F9 03 CMP 3 CX SHOULD BE 3
331 0177 75 OF JINZ ERROR EXIT? 3 GO IF NOT
332 0179 83 FA 04 CMP DX, 3 DX SHOULD BE 4
333 017C 75 0A JINZ ERROR EXITH 3 GO IF NOT
334 OI7E 83 FF 05 CmMP 3 DI SHOULD BE 5
335 0181 75 05 JINZ ERRDR_EXIT| H GO IF NOT
336 0183 83 FE 06 CMP S1,06 3 D BE 6
33: 0186 74 03 Jyz TT_ H CONTINUE IF IT IS
3
339 | it ERROR EXIT
340
341 0188 ERROR_EXIT!:
342 0188 E9 02CD R JMP ERROR_EXIT
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343 1

344 H VERIFY ACCESS RIGHTS FUNCTION CORRECTLY @

345 3 DESCRIPTION 3

346 ) SET ACCESS RIGHTS OF DESCRIPTOR TO :

347 H READ ONLY. VERIFY THE VERW/VERR INSTR

348 3 ACCESS A READ ONLY WITH A WRITE AND 3

349 3 VERIFY AN EXCEPTION INTERRUPT 13 1]

350 H

351

352 0188 BO F6 TT_10: MOV AL, OF 6H ; <><><><><><><><><><><><>

353 018D E6 80 ouT MFG PORT, <><> CHECKPOINT F6 <><

354 O018F CT 06 0048 FFFF Mov DS:Es TEMP SEG LIMIT.MAX SEG_LEN 3 SET SEGMENT TO OFFFFH
355 0195 C6 06 004C 00 MOV BYTE PTR DS!(ES TEMP.BASE HI“BYTE) ,0 3+ SET THE ADDRE!

356 019A CT 06 004A FO00O MoV DSIES_’ TEMF.BAS 0_) »0F000H

357 01A0 B8 0048 Mov AX ,ES_TEMP l LOAD ES REGISTER

3:: 01A3 8E CO MoV ES. X~ 3 THIS SEGMENT SHOULD BE WRITEABLE

3

360 $====~ INSURE ACCESS RIGHTS MAY BE WRITTEN

361

362 SEGOV DS 3 SET SEGMENT OVERRIDE TO START OF TABLE
363 O01AS 3E + bB 03EN

364 VERW 3 CHECK THE ACCESS RIGHTS OF ES_TEMP
365 01A6 OF + o8B OFH

366 O01AT + 770009 LABEL BYTE

367 O0I1AT 8B E8 + MoV BP,AX

368 01A9 + ?77000A LABEL BYTE

369 O0IAT + ORG OFFSET CS:?70009

370 O01AT 00 + DB 000H

371 01A9 + ORG OFFSET CS:?7000A

372 O01A9 75 DD JNZ ERROR_EXIT! 3 ERROR IF SEGMENT CAN NOT WRITE

373

374 | Rt SET ACCESS RIGHTS TO READ ONLY

375

376 01AB Cé6 06 004D 91 MoV BYTE FTR DSX(ES TEMP.DATA_ACC_RIGHTS) ,91H

377 01B0 B8 0048 MoV AX,ES_ 3TLOAD ES REGISTER

378 01B3 8E CO MoV ES.AX

379 SEGOV 3 SET SEGMENT OVERRIDE TO START OF TABLE
380 0185 3E + DB 03EH

381 VERW AX 3 CHECK THE ACCESS RIGHTS OF ES_TEMP
382 01B6 OF + o8B 00FH

383 0187 + ?7000C LABEL BYTE

384 01B7 8B E8 + MoV BF.AX

385 0189 + 770000 LABEL

386 01B7 + ORG OFFSET Cs:??7000C

387 01B7 00 + oB

388 01B9 + ORG OFFSEY CS:1?77000D

;gz 0189 74 CD Jz ERROR_EXIT! 3 ERROR IF SEGMENT IS WRITEABLE

391 01BB B8 0048 Mov AX,ES_TEMP 3 INSURE THAT SEGMENT 1S READABLE
392 SEGOV DS

393 OIBE 3E + DB 03EH

394 VERR AX

395 O01BF OF + bB 00FH

396 01C0 + ?7000F LABEL BYTE

397 01CO 8B EO + SP,AX

398 o1C2 + 770010 LABEL BYTE

399 o01C0 + OFFSET CS:?77000F

400 o01CO 00 + DB 00

401 oi1c2 + ORG UFFSET CSXTTOO!O

:gg 01C2 75 C4 JNZ ERROR_EXIT 3 GO IF SEGMENT NOT READABLE

404 CAUSE AN EXCEPTION 13 INTERRUPT

405

406 01C4 BO 9D Mov AL, 3 SET EXCEPTION FLAG

407 01C6 E6 8B ouT DMA FAGEOOAH,AL 3 FOR INTERRUPT 13

408 01C8 2B F6 suB

409 OICA 263 Cé6 04 00 MoV BVTE FTR ES:[S1],00 3 WRITE A BYTE THAT SHOULD

410 OICE 2B C9 sus C€X,CX 3 WAIT FOR INTERRUPT

411 01D0 E4 8B LOOPD: IN AL ,DMA_PAGE+0AH

412 0102 22 CO AND AL, AL 3 DID THE INTERRUPT OCCUR?

413 01D4 EO FA LOOPNZ LOOPD

4|; 01D6 75 BO JINZ ERROR_EXIT! 3 MISSING INTERRUPT

41

413 | Rt RESTORE THE ACCESS RIGHTS BYTE

41

418 01D8 Cé6 06 004D 93 MoV BYTE PTR DS:(ES_TEMP.DATA_ACC_RIGHTS) ,CPLO_DATA_ACCESS

419

420 3

421 3 VERIFY ADJUST RPL FIELD OF SELECTOR H

422 3 INSTRUCTION (ARPL) FUNCTIONS 3

423 3 DESCRIPTION 3

424 H SET THE RPL FIELD OF A SELECTOR H

425 H AND VERIFY THAT THE ZERO FLAG IS SET 1

426 3 CORRECTLY AND THAT THE SELECTOR RPL 3

427 3 FIELD IS SET CORRECTLY H

428 3

429

430 01DD BO F7 MoV AL, OF TH | <O OOOOOO

431 OIDF E6 80 ouT MFG_PORT, AL <><> CHECKPOINT F7 <><>
432 OIE! B8 0048 Mov AX,ES_TEMP | PUT A SELECTOR IN AX

433 01E4 BB 0060 Mov BX,DS_TEMP 3 PUT A SELECTOR IN BX

434 O1ET 0D 0003 OR AX,03H 3 MAKE ACCESS OF AX < BX w
435 m
436 §==--- NOTE BX = FIRST OPERAND AX = SECOND OPERAND o
437

438 ARPL AX,BX 3 ISSUE THE RPL COMMAND :j
439 O1EA + 770011 LABEL BYTE o
440 O1EA 8B C3 + v AX,BX =
441 OI1EC + 770012 LABEL BYTE

442 O1EA + ORG OFFSET CS:270011 (3,
443 OIEA 63 + o8B 06

444 01EC + ORG OFFSET CSI7700I2

445 O01EC 75 9A JINZ ERROR T 3 GO IF RPL WAS NOT CHANGED

446 OIEE 80 E3 03 AND BL, 03“ 3 STRIP UNWANTED BITS

447 O1IF1I 80 FB 03 CMP BL,OSH 3 AS EXPECTED?

448 O1IF4 75 92 JINZ ERROR_EXIT1 3 GO IF NOT

449

4:0 | At CHECK THAT ACCESS RIGHTS DO NOT CHANGE

451

452 01F6 BB 0060 MoV BX,DS_TEMP 3 PUT A SELECTOR IN BX

453 O01IF9 B8 0048 MoV A 3 PUT A SELECTOR IN AX

454 0IFC 80 CB 03 OR 3 MAKE ACCESS OF BX < AX

455

456 | Rt NOTE BX = FIRST OPERAND AX = SECOND OPERAND
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457
458 ARPL AX,BX 3 ISSUE THE RPL COMMAND
459 OIFF + 770013 LABEL BYTE
460 OIFF 8B C3 + v AX,BX
461 0201 + 770014 LABEL BYTE
462 01 + ORG OFFSET CS:?7?70013
463 OIFF 63 + oB 063H
464 0201 + ORG OFFSET CS:?70014
465 0201 74 85 Jz ERROR_EXIT1 3 GO IF RPL WAS NOT CHANGED
466 0203 80 E3 03 AND BL,03H 3 STRIP UNWANTED BITS
467 0206 80 FB 03 CMP BL,03H 3 AS EXPECTED?
:6: 0209 75 2F JNZ ERROR_EXI1T2 3 GO IF NOT
6
470 | Rttt VERIFY THE LAR (LOAD ACCESS RIGHTS) INSTRUCTION
4T1
472 0208 BO F8 MOV AL, OF 8H H QOGO
473 020D E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT F8 <><>
474
:;5 g---=-- SET THE DESCRIPTOR TO LEVEL 3
6
477 020F C6 06 004D F3 MoV BYTE PTR DSI(ES TEMP .DATA_ACC_RIGHTS) ,CPL3_DATA_ACCESS
478 0214 BB 0048 Mov BX,ES_TEM
479 0217 2B CO sus AX,AX™ 3 CLEAR AX
480
::; | ittt GET THE CURRENT DESCRIPTORS ACCESS RIGHTS
483 LAR AX, BX 3 ISSUE THE LAR COMMAND
484 0219 OF + DB 00
485 021A + 770015 LABEL BVTE
486 021A 8B C3 + MoV AX,BX
487 o021C + 770016 LABEL BYTE
488 021A + ORG OFFSET CS:?770015
489 021A 02 + DB 02H
:30 o21C + ORG DFFSEY CS:?70016
1
::g 3===== INSURE THE DESCRIPTOR WAS VISIBLE
494 021C 75 IC JINZ ERROR_EXIT2 3 GO IF LAR WAS NOT CHANGED
495
:z? | it THE DESCRIPTORS ACCESS RIGHTS MUST BE 3
498 O021E 80 FC F3 CMP AH,CPL3_DATA_ACCESS 3 AS EXPECTED?
;:: 0221 15 17 JINZ ERRDR Exl T2 3 GO IF NOT
ggé $-=-== VERIFY THE LSL (LOAD SEGMENT LIMITS) INSTRUCTION
503 0223 BO F9 MOV AL, OF 9H ; <><><><><><><><><><><><>
504 0225 E6 80 out MFG PORT <><> CHECKPOINT F9 <>«
505 0227 CT 06 0048 AAAA Mov DS:ES_ TE”P SEG_LIMIT, OAAAAH 3 SET SEGMENT LIMIT TO OAAAAH
506
507 022D Cé 06 004D 93 MoV BYTE PTR DS!(ES _TEMP. DATA ACC_RIGHTS) ,CPLO_DATA_ACCESS
508 0232 B8 0048 MoV AX,ES_TEMP LOAD ES REGIS ER™
509 LSL BX,AX™ ; GET THE DESCRIPTOR SEGMENT LIMIT
510 0235 OF + bB 00FH
511 0236 + 7?0017 LABEL BYTE
5§12 0236 8B D8 + MOV BX, AX
513 0238 + 770018 LABEL BYTE
514 0236 + ORG OFFSET CS:?7?0017
5i5 0236 03 + DB 003H
516 0238 + ORG OFFSET CS:?770018
:'1 0238 74 03 Jz ROT 3 GO IF OK
1
519 023A ERROR_EX1T2:
520
521 023A E9 02CD R JMP ERROR_EXIT 3 GO IF NOT SUCCESSFUL
522
523 023D 81 FB AAAA ROT: CMP BX, 0. INSURE CORRECT SEGMENT LIMIT
524 0241 C7 06 0048 5555 MOV DSIES TEMP SEG_LIMIT, 05555H $SET THE SEGMENT LIMIT TO 05555H
525 0247 B8 0048 MoV AX ,ES_TEMP
526 LSL BX,AX 3 GET THE DESCRIPTOR SEGMENT LIMIT
527 024A OF + DB 00FH
528 0248 + 770019 LABEL BYTE
529 024B 8B D8 + v X.AX
530 024D + ??001A LABEL BYTE
531 0248 + ORG OFFSET CS:?770019
532 024B 03 + oB H
533 024D + ORG OFFSET CS:?7001A
534 024D 75 EB JNZ ERROR_EX1T2 3 GO IF NOT SUCCESSFUL
535
536 024F 81 FB 5555 CMP BX, 05555H 3 INSURE CBRRECT SEGMENT LIMIT
537 0253 75 ES JINZ ERROR_EXIT2 3 GO IF N
538
539 3
540 3 LOW MEG CHIP SELECT TEST b
541 3 TEST THAT A WRITE TO ADDRESS 1B0000 DOES NOT WRITE H
:42 3 TO B000:0, OR 1B8000 DOES NOT WRITE TO B800:0 :
43 3
544
545 0255 BO FA MoV AL, OFAH H R Rt i et d
546 0257 E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT FA <><>
547 0259 6A 08 PUSH BYTE PTR GDT_PTR 3 MODIFY THE DESCRIPTOR TABLE
548 025B IF POP DS
549
g:o | Rttt SET TEMPORARY ES DESCRIPTOR 64K SEGMENT LIMIT/CPLO DATA ACCESS
1
552 025C C7 06 0048 FFFF MoV DS3ES_TEMP.SEG_LIMIT,MAX_SEG_LI
253 0262 C6 06 004D 93 MoV BYTE PTR DS!(E§ TEMP . DATX ACT, RlGHTSi.CPLD DATA_ACCESS
54
g§5 $====- START WITH SEGMENT 1B0000
6
557 0267 C6 06 004C 1B MOV BYTE PTR DS: (ES_TEMP.BASE_HI_BYTE) , 1BH
558 026C C7 06 004A 0000 MOV DS:ES_TEMP.BASE LO 'ORD,O
559 0272 6A 48 PUSH BYTE PTR ES_TEWP 3 LOAD ES REGISTER
560 0274 07 POP ES
561 0275 2B FF suB POINT TO FIRST LOCATION
562 0277 261 CT 05 AASS Mov NORD PTR ES:[D1],0AAS5H l WRITE A TEST PATTERN
563
géz 3=---- DO FOR SEGMENT 1B8000
6!
566 027C CT 06 004A 8000 Mov DS$ES_TEMP.BASE_LO_WORD,8000H
567 0282 6A 48 PUSH BVTE PTR ES_TEMP 3 LOAD ES REGISTER
568 0284 07 POP
569 0285 261 CT 05 AASS MOV IORD PTR ES:[DI1],0AA55H 3 WRITE A TEST PATTERN
570
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C7 06 004A 0000
8

06 004C

6A 4

o7
261 CT 05 AAS5

6A
8B

6A
8B

6A
88

50

Ee

E9

20
05

28
]

30
oD

068F
0000 E

0000 E

1A

Version 2.00

DO FOR SEGMENT 1A0000

MoV BYTE PTR DS: (ES_TEMP.BASE_|
MOV DS:ES_TEMP.BASE_LO_WORD,0
PUSH BYTE PTR ES_TEMP 3
POP ES

MOV WORD PTR ES:[D1],0AA55H

B/W VIDEO CARD

PUSH BYTE PTR C_BWCRT_PTR
POP DS H
MoV AX,Ds:[D1] 4
gmm——- COMPATIBLE COLOR
PUSH BYTE PTR C_CCRT_PTR s
POP DS
MOV Bx,Ds:[D1] 3
g----- EGA COLOR
PUSH BYTE PTR E_CCRT_PTR
POP DS
MOV cx,Dst:[D1]

TEST FOR ERROR

PUSH AX 3
MoV AL, 35H '
ouT MFG_PORT , AL 3
POP
CMP AX, 0AASSH
Jz ERROR_EXIT
CMP BX, 0AA55H
Jz ERROR_EXIT
CMP CX, 0AA55H
Jz ERROR_EXIT
MoV AL, 34H 1]
out MFG_PORT, AL s
gm-m-- SHUTDOWN

NORMAL_EXIT:
Mov E‘H+CMOS SHUT_DOWN+NMI
CALL CMDS WRITI
ERROR_EXIT:
JMP PROC_SHUTDOWN

POST3 ENDP

CODE ENDS
END

1-6
04-21-86

H1 BYTE).IAH
LOAD ES REGISTER
WRITE A TEST PATTERN

SET DS TO B/W DISPLAY REGEN BUFFER
GET THE WORD FROM B/W VI

SET DS TO COMPATIBLE COLOR MEMORY
GET THE WORD FROM COLOR MEMORY

3 EGA COLOR CRT POINTER LOW 64K

SAVE RESULTS
G BOBOBOBDODD
<><> CHECKPOINT 35 <><>

RESTORE CHECKPOINT
<><> CHECKPOINT 34 <><>

3 ADDRESS FOR SHUTDOWN BYTE
3 SET GOOD ENDING

%)
m
(]
-
o
=
o
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TEST4 ---- 06/10/ 04-21-86

1 PAGE 118,121

g TITLE TEST4 ---- 06/10/85 POST AND BIOS UTILITY ROUTINES

4 LLIST

5 0000 CODE SEGMENT BYTE PUBLIC

6

7 PUBLIC BEEP

8 PUBLIC BLINK_INT

9 PUBLIC CMOS_READ

10 PUBLIC CMOS_WRITE

1" PUBLIC CONFTG_BAD

12 PUBLIC DI1

13 PUBLIC DDS

14 UBL DUMMY_RETURN_1

15 PUBLIC

16 PUBLIC

17 PUBLIC INT_287

18 PUBLIC KBD_RESET

19 PUBLIC POST4

20 PUBLIC PROT_PRT_HEX

21 PUBLIC PROC_SHUTDOWN

22 PUBLIC PRT_HEX

23 UBL PRT_SEG

24 uBL P_M3G

25 PUBLIC RE DIRECT

26 PUBLIC ROM_CHECK

27 PUBLIC ROM_CHECKSUM

28 PUBLIC SET_TOD

29 PUBLIC WAITF

30 PUBLIC XPC_BYTE

31

32 EXTRN  E163:NEAR

33 EXTRN  OBF_42:NEAR

34 EXTRN  ROM_ERRiNEAR

35 EXTRN  XMIT_8042:NEAR

36

37 SUME  CS3:CODE,DS:DATA

38 0000 POST4:

39 3=-- CMOS_READ

:? 3 READ BYTE FROM CMOS SYSTEM CLOCK CONFIGURATION TABLE '

:

42 3 INPUT: (AL)= cuos TABLE ADDRESS TO BE READ 3

43 3 BIT 7 = 0 FOR NMI _ENABLED AND 1 FOR NMI DISABLED ON EXIT 1

44 3 BITS 6-0 = ADDRESS OF TABLE LOCATION TO READ '

45 3 t

46 3 OUTPUT: (AL) VALUE AT LOCATION (AL) MOVED INTO (AL). IF BIT 7 OF (AL) WAS

47 i ON THEN NMI LEFT DISABLED. DURING THE CMOS READ BOTH NMI Al '

48 3 NORMAL INTERRUPTS ARE DISABLED TO PROTECT CMOS DATA INTEGRITY.

49 3 THE CMOS ADDRESS REGISTER IS POINTED TO A DEFAULT VALUE AND '

50 3 THE INTERRUPT FLAG RESTORED TO THE ENTRY STATE ON N. i

51 3 ONLY THE (AL) REGISTER AND THE NMI STATE IS CHANGED. '

52 i

53

54 0000 CMOS_READ PROC NEAR 3 READ LOCATION (AL) INTO (AL)

55 0000 9C PUS 3 SAVE INTERRUPT ENABLE STATUS AND FLAGS

56  000i DO CO ROL AL, 1 3 MOVE NMI BIT TO LOW POSITION

87 0003 F9 STC 3 FORCE NMI BIT ON IN CARRY FLAG

58 0004 DO D8 RCR AL, 3 HIGH BIT ON TO DISABLE NMI - OLD IN CY

69 0006 FA cL! i DISABLE INTERRUPTS

60 0007 E6 T0 out CMOS_PORT, AL 3 ADDRESS LOCATION AND DISABLE NMI

61 0009 90 NOP 3 1/0 DELAY

62  000A E4 Ty IN AL ,CMOS_DATA 3 READ THE REQUESTED CMOS LOCATION

63 000C 50 PUSH A 3 SAVE (AH) REGISTER VALUE AND CMOS BYTE

64 000D BO IE MoV AL ,CMOS_SHUT_DOWN®2 3 GET ADDRESS OF DEFAULT LOCATION

65  000F DO D8 RCR AL, 1 3 PUT ORIGINAL NMI_MASK BIT INTO ADDRESS

66 0011 E6 70 out CMOS_PORT, AL 3 SET DEFAULT TO READ ONLY REGISTER

671 0013 90 NOP 3 1/0 DELAY

68 0014 E4 T1 IN AL ,CMOS_DATA 3 OPEN STANDBY LATCH

69 0016 58 POP AX 3 RESTORE (AH) AND (AL)= CMOS BYTE

70 0017 OE PUSH cs 3 *PLACE CODE SEGMENT IN STACK AND

71 0018 E8 0039 R CALL CMOS_POPF 3 *HANDLE POPF FOR B- LEVEL 80286

72 0018 C3 ET 3 RETURN WITH FLAGS RESTORED

73

74 o0iIC CMOS_READ ENDP

75

76 3--- CMOS_WRITE

77 3 WRITE BYTE TO CMOS SYSTEM CLOCK CONFIGURATION TABLE [

78 i 1

79 3 INPUT: (AL)= cuos TABLE ADDRESS TO BE WRITTEN TO t

80 3 BIT 7 = 0 FOR NMI _ENABLED AND 1 FOR NMI DISABLED ON EXIT 1

81 3 BITS 6-0 = ADDRESS OF TABLE LOCATION TO WRITE t

:g 3 (AH)= NEW VALUE TO BE PLACED IN THE ADDRESSED TABLE LOCATION '
H 3

84 3 OUTPUT: VALUE IN (AH) FLACED IN LOCATION (AL) WITH NMI LEFT DISABLED 1

85 3 BIT 7 OF (AL) IS ON. DURING THE CMOS UPDATE BOTH NMI Al :

86 3 NORMAL INTERRUPTS ARE DISABLED TO PROTECT CMOS DATA INTEGRITY. &

81 3 THE CMOS ADDRESS REGISTER IS POINTED TO A DEFAULT VALUE AND

88 3 THE INTERRUPT FLAG RESTORED TO THE ENTRY STATE ON RETURN. '

89 3 ONLY THE CMOS LOCATION AND THE NMI STATE IS CHANGED. '

90 3

91

92 001 CMOS_WRITE PROC NEAR 3 WRITE (AH) TO LOCATION (AL)

93  001C 9C PUSHF 3 SAVE INTERRUPT ENABLE STATUS AND FLAGS

94 001D 50 PUSH AX 3 SAVE WORK REGISTER VALUE!

95  001E DO CO ROL AL, 1 3 BIT OW POSITION

96 0020 F9 STC 3 FORCE NMI BIT ON IN CARRY FLA(

97 0021 DO D8 RCR AL, 1 3 HIGH BIT ON TO DISABLE NMI - DLD IN cY

98 0023 FA cLi 3 DISABLE INTERRUPTS

99 0024 E6 70 out CMOS_PORT, AL 3 ADDRESS LOCATION AND DISABLE NMI

100 0026 8A C4 MoV AL, AR 3 GET THE DATA BYTE TO WRITE

101 0028 E6 T1 ouTt CMOS_DATA, AL 3 PLACE IN REQUESTED CMOS LOCATION

102 002A BO IE MoV AL cﬂos SHUT_DOWN®2 3 GET ADDRESS OF DEFAULT LOCATION

103 002C DO D8 RCR 3 PUT ORIGINAL NMI_MASK BIT INTO ADDRESS

104 00 6 70 ouT CMOS_PORT.AL 3 SET DEFAULT TO READ ONLY REGISTER

105 0030 90 NOP 3 1/0 DELAY

106 0031 E4 T1 IN AL,CMOS_DATA 3 OPEN STANDBY LATCH

107 0033 58 POP 3 RESTORE WORK REGISTERS

108 0034 0 PUSH cs 3 *PLACE CODE SEGMENT IN STACK AND

109 0035 E8 0039 R CALL CMOS_POPF 3 *HANDLE POPF FOR B- LEVEL 80286

110 0038 C ET

1"t

112 0039 CMOS_WRITE ENDP

5-72 TEST4



1BM Pcr.onal Computer MACRO Assembler lon 2.00 1-2
TEST4 ---- 06/10/85 POST AND BI0OS UTILITY ROUTINES 04-21-86

13 PAGE

114 0039 CMOS_POPF PROC NEAR H POPF FOR LEVEL B- PARTS

I!: 0039 CF IRET 3 RETURN FAR AND RESTORE FLAGS

"

117 003A CMOS_POPF ENDP

e

19

120 003A oDS PROC NEAR i LOAD (DS) TO DATA AREA

121 003A 2E: 8E IE 0040 R Mov DS,CS:DDSDATA 1 PUT SEGMENT VALUE OF DATA AREA INTO DS
'2; 003F C3 RET 3 RETURN TO USER WITH (DS)= DA’

12

124 0040 ---- R DDSDATA DW DATA 3 SEGMENT SELECTOR VALUE FOR DATA AREA
125

126 0042 DoDs ENDP

127

128 3-== E_MSG --

|2: H THIS SUEROUTINE WILL PRINT A MESSAGE ON THE DISPLAY H

131 H H

131 3 ENTRY REQUIRENENTS T

132 3 = OFFSET (ADDRESS) OF MESSAGE BUFFER H

133 1) CX = MESSAGE BYTE COUN T

134 3 MAXIMUM MESSAGE LENGTH 1S 36 CHARACTERS H

:35 3 IT 0=E161/E162, BIT 1=CONFIG_BAD, 2-15= FIRST MSG OFFSET 1t

36 H

137

138 0042 E_MSG PROC NEAR

139 0042 FT7 C5 3FFF TEST BP,03FFFH 3 CHECK FOR NOT FIRST ERROR MESSAGE

140 0046 75 08 JINZ E_MSG1 1 SKIP IF NOT FIRST ERROR MESSAGE

141

142 0048 56 PUSH st 3 SAVE MESSAGE POINTER

143 0049 81 E6 3FFF AND S1,03FFFH 3 USE LOW 14 BITS OF MESSAGE OFFSET

144 004D 0B EE OR BP,S1 3 AS FIRST ERROR MESSAGE FLAG

145 004F 5E POP St 3 (BIT 0 = EI61/E162, BIT | = BAD_CONFIG
146 0050 E_MSGI1

147 0050 E8 0069 R CALL P_MSG 1 PRINT MESSAGE

148 0053 IE PUSH § 3 SAVE CALLERS (DS)

149 0054 E8 003A R CALL 1 POINT TO POST/BIOS DATA SEGMENT

150 0057 Fé6 06 0010 R O1 TEST BYTE PYR @EQUIP_FLAG,01H; LOOP/HALT ON ERROR SWITCH 7

Iﬁé 005C 74 02 Jz MFG_HAI 31 YES - THEN GO TO MANUFACTURING HALT

15

153 005E IF POP DS 3 RESTORE CALLERS (DS

154 005F C3 RET

155

156 0060 MFG_HALT: 3 MANUFACTURING LOOP MODE ERROR TRAP

187 0060 FA 1 DISABLE INTERRUPTS

158 0061 A0 0015 R Mov AL ,OMFG_ERR_FLAG 3 RECOVER ERROR INDICATOR

159 0064 E6 80 out MFG_PORT, ALT 3 SET INTO MANUFACTURING PORT

160 0066 F4 HLT 3 HALT SYSTEM

161 0067 EB F7 JMP MFG_HALT 3 HOT NMI TRAP

162

163 0069 E_MSG ENDP

164

165

166 0069 P_MSG PROC NEAR 3 DISPLAY STRING FROM (CS:

167 0069 2E: 8A 04 Mov AL,Cs:[s1] 3 PUT CHARACTER IN (AL)

168 006C 46 INC Ssi 3 POINT TO NEXT CHARACTER

169 006D 50 PUSH AX 3 SAVE PRINT CHARACTER

170 O0O06E E8 012E R CALL PRT_HEX 3 CALL VIDEO_I10

171 0071 58 POP AX 3 RECOVER PRTNT CHARACTER

172 0072 3C 0A CMP AL,LF 3 WAS IT LINE FEED?

173 0074 75 F3 JNE P_MsSG 3 NO, KEEP PRINTING STRING

174 0076 C3 RET

175

176 0077 P_MSG ENDP

177

178 3--- ERR_BEEP

179 1 THIS PROCEDURE WILL ISSUE LONG TONES (1-3/4 SECONDS) AND ONE OR :

180 H MORE SHORT TONES (9/32 SECOND) TO INDICATE A FAILURE ON THE 3

181 H PLANAR BOARD, A BAD MEMORY MODULE, OR A PROBLEM WITH THE DRT. H

182 3 ENTRY PARAMETERS: 3

183 H H = NUMBER OF LONG TONES TO BEEP. H

::; 1] DL = NUMBER OF SHORT TONES TO BEEP. H

i

186

187 0077 ERR_BEEP PROC NEAR

188 0077 9C PUSHF 3 SAVE FLAGS

189 0078 FA 3 DISABLE SYSTEM INTERRUPTS

190 0079 OA F6 OR DH,DH 3 ANY LONG ONES TO BEEP

191 007B 74 IE Jz G3 3 NO, DO THE SHORT ONES

192 007D Gis H EEPS

193 007D B3 70 Mov BL,112 H COUNTER FOR LONG BEEPS (1-3/4 SECONDS
194 007F B9 0500 Mov CX, 1280 3 DIVISOR FOR 932 HZ

195 0082 E8 00B5 R CALL BEEP 3 DO THE BEEP

196 0085 B9 C233 Mov CX,49715 3 2/3 SECOND DELAY AFTER LONG BEEP

197 0088 E8 00OFB R CALL WAITF 3 DELAY BETWEEN BEEPS

198 008B FE CE DEC DH 3 ANY MORE LONG BEEPS TO DO
éz: 008D 75 EE JINZ G1 3 LOOP TILL DONE
201 O008F {E PUSH DS 3 SAVE DS REGISTER CONTENTS
202 0090 E8 003A R CALL DbDS
203 0093 80 3E 0012 R 01 CMP OMFG_TST,01H 3 MANUFACTURING TEST MODE?
204 0098 IF POP DS 3 RESTORE ORIGINAL CONTENTS OF (DS) w
205 0099 T4 C5 JE MFG_HALT 3 YES - STOP BLINKING LED m
206 (ep]
207 0098 G3: 3 SHORT BEEPS -
208 0098 B3 12 Mov BL,18 3 COUNTER FOR A SHORT BEEP (9/32) —
209 009D B9 04B8 Mov CXx,1208 3 DIVISOR FOR 987 HZ [en]
210 00AO0 E8 0085 R CALL BEEP 3 DO_THE SOUND =
211 0O0A3 B9 8178 MoV CX,33144 3 1/2 SECOND DELAY AFTER SHORT BEEP
212 00A6 E8 00FB R CALL WAITF 3 DELAY BETWEEN BEEPS o
213 00A9 FE CA DEC DL 3 DONE WITH SHORT BEEPS COUNT
214 00AB 75 EE JNZ G3 3 LOOP TILL DONE
215
216 00AD B9 8178 Mov CX,33144 3 1/2 SECOND DELAY AFTER LAST BEEP
217 00BO E8 0OFB R CALL WAITF 3 MAKE IT ONE SECOND DELAY BEFORE RETURN
218 00B3 9D POPF 3 RESTORE FLAGS TO ORIGINAL SETTINGS
§é‘°7 00B4 C3 RET 3 RETURN TO CALLER
221 00BS ERR_BEEP ENDP
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223 3--- BEEP

224 H ROUTINE TO SOUND THE BEEPER USING TIMER 2 FOR TONE 3
228 3 ENTRY: 3
226 3 (BL) = DURATION COUNTER 1 FOR 1/64 SECOND ) H
221 3 (CX) = FREQUENCY DIVISOR (||93|BDIFREQUENCY) (1331 FOR 886 HZ) 3
228 3 EXIT: 1
229 3 (AX) , (BL), (CX) MODIFIED. 3
230 3

231
232 00BS BEEP PROC NEAR SETUP TIMER 2

256 00DE E4 61
2587 OODE 0OC FC
258 00EO0 22 EO
259 O00E2 8A C4
260 OOE4 24 FC
261 O00E6 E6 61

040B
00FB R

291 OOFC E4 61
10

293 0100 3A C4
294 0102 74 F8

296 0104 8A EO
297 0106 E2 F4

301
302 010A

303

304

305

306

307

308

309 010

310 010A 50 .
311 010B B8 BESE
312 010E E8 0000 R
313 0111 0C 20

314 0113 86 EO

315 0115 E8 001C R
316 0118 58

317 0119 81 .CD 4000
318 011D €3

319

320 OIIE

5-74 TEST4

PUSHF
cL1
MOV AL,10110110B
out TIMER+3,AL
JMP $+2
oid AL, CL
out TIMER+2,AL
JMP $+2
MOV L,CH
out TIMER+2,AL
IN AL ,PORT_B
MOV AH, AL
OR AL ,GATE2+SPK2
out PORT_B, AL
POPF
GT:
MoV CX, 1035
CALL WAITF
DEC BL
JNZ G7
PUSHF
cL1
IN AL ;PORT_B
OR AL,NOT TGATE2+SPK2)
AND AN.AL
MOV AL, Al
AND AL, NDT (GATEZ'SPKE)
ouT PDR
POPF
MoV CX, 1035
CALL WAITF
PUSHF
cLi
IN AL,PORT B
AND AL,GATEZ+SPK2
OR AL, AH
out PORT_B,AL
POPF
RET

SAVE INTERRUPT STATUS

BLOCK INTERRUPTS DURING UPDATE
SELECT TIMER 2,LSB,MSB,BINARY
WRITE. THE TIMER MODE REGISTER
1/0 DELAY

DIVISOR FOR HZ (LOW)

WRITE TIMER 2 COUNT - LSB

1/0 DELAY

DIVISOR FOR HZ (HIGH)

WRITE TIMER 2 COUNT - MSB

GET CURRENT SETTING OF PORT
SAVE THAT SETTING

GATE TIMER 2 AND TURN SPEAKER ON
AND RESTORE INTERRUPT STATUS

1/64 SECOND PER COUNT (BL)
DELAY COUNT FOR 1/64 OND

NO - CONTINUE BEEPING SPEAKER

SAVE INTERRUPT STATUS

BLOCK INTERRUPTS DURING UPDATE

GET CURRENT PORT VALUE

ISOLATE CURRENT SPEAKER BITS IN CASE
SOMEONE TURNED THEM OFF DURING BEEP

RECOVER VALUE OF PORT

FORCE SPEAKER DATA OFF
D STOP SPEAKER T

MINIMUM DELAY BETWEEN ALL BEEPS
SAVE INTERRUPT STATUS

BLOCK INTERRUPTS DURING UPDATE
GET CURRENT PORT VALUE IN CASE
SOMEONE TURNED THEM ON
RECOVER VALUE OF PORT B
RESTORE SPEAKER STATUS

RESTORE INTERRUPT FLAG STATE

1=== WAITF
ENTRY:
X}

EXIT:
cx) =0

FIXED TIME WAIT ROUTINE (HARDWARE

= COUNT OF 15,085737 MICROSECOND INTERVALS TO WAIT
MEMORY REFRESH TIMER | OUTPUT USED AS REFERENCE

AFTER (CX) TIME COUNT (PLUS OR MINUS 16 MICROSECONDS)

CONTROLLED - NOT PROCESSOR)

WAITF PROC NEAR
PU! AX

DELAY FOR (CX)*®15.085737 US
SAVE WORK REGISTER (AH)

WAITF13 H USE TIMER 1 OUTPUT BITS
IN 3 READ CURRENT COUNTER OUTPUT STATUS
AND 3 MASK FOR REFRESH DETERMINE BIT
CmP AL, 3 DID IT JUST CHANGE
JE WAITFI 3 WAIT FOR A CHANGE IN OUTPUT LINE
MOV AH, AL 3 SAVE NEW FLAG STATE
LOOP WAITF1 3 DECREMENT HALF CYCLES TILL COUNT END
POP AX t RESTORE (AH)
RET 3 RETURN (CX)= 0

WAITF ENDP

3=== CONFIG_BAD

3 SET_CMOS_DIAG WITH CONFIG ERROR BIT (WITH NMI DISABLED) H

1] (BP) BIT 14 SET ON TO INDICATE CONFIGURATION ERROR H

1
CONF 1G_BAD PROC NEAR
PUSH AX

Mov AX,X® (CMOS_DIAG+NMI)
CALL CMOS READ
OR AL BID CONFIG
XCHG
CALL CMOS 'R ITE
POP AX
OR BP,04000H
RET
CONF 1G_BAD ENDP

ADDRESS CMOS DIAGNOSTIC STATUS BYTE
GET CURRENT VALUE

SET BAD CONFIGURATION BIT

SETUP FOR WRITE

UPDATE CMOS WITH BAD CONFIGURATION

SET CONFIGURATION BAD FLAG IN (BP)
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ggg 1--= XPC_BYTE -- XLATE_PR -- PRT_HEX
)
324 3 CONVERT AND PRINT ASCI1 CODE CHARACTERS ]
325 3 t
326 3 AL CONTAINS NUMBER TO BE CONVERTED. T
327 3 AX AND BX DESTROYED. :
328
329
330 O1IE XPC_BYTE PROC NEAR 3 DISPLAY TWO HEX DIGITS
331 011E 50 PUSH AX 3 SAVE FOR LOW NIBBLE DISPLAY
332 01IF CO E8 04 SHR AL,4 1 NIBBLE SWAP
333 0122 E8 0128 R CALL XLAT_PR 3 DO THE HIGH NIBBLE DISPLAY
334 0125 58 POP AX 3 RECOVER THE NlBBLE
335 0126 24 OF AND AL, OFH 3 ISOLATE_TO LOW NIBBLE
sge 3 FALL INTO LOW NIBBLE CONVERSION
337
338 0128 XLAT_PR PROC NEAR 3 CONVERT 00-0F TO ASCII CHARACTER
339 0128 04 90 ADD AL, 090H i ADD FIRST CONVERSION FAC
340 012A 27 DAA 3 ADJUST FOR NUMERIC A
341 0128 14 40 ADC AL, 040H 3 ADD CONVERSION AND ADJUST LOW NIBBLE
342 0120 27 DAA 3 ADJUST HIGH NIBBLE TO ASCII RANGE
343
344 012E PRT_HEX PROC NEAR
345 012E B4 OE MoV AH, OEH 3 DISPLAY CHARACTER IN (AL) COMMAND
346 0130 BT 00 MoV BH,0
347 0132 CD 10 INT 10H 3 CALL VIDEO_IO
348 0134 C3 RET
349
350 0135 PRT_HEX ENDP
351 0135 XLAT PR _ENDP
352 0135 XPC_BYTE ENDP
353
354 3--- PRT_SEG
355 3 PRINT A SEGMENT VALUE TO LOOK LIKE A 21 BIT ADDRESS t
;:s 3 DX MUST CONTAIN SEGMENT VALUE TO BE PRINTED :
7 3
358
359 0135 PRT_SEG PROC NEAR
360 0135 8A MoV AL,DH 3 GET MSB
361 0137 EB O11E R CALL XPc BYTE 3 DISPLAY SEGMENT HIGH BYTE
362 013A B8A C2 MOV 3
363 013C EB O11E R CALL xvc BYTE 3 DISPLAY SEGMENT LOW BYTE
364 013F BO 30 MoV o 3 A
365 0141 EB 012E R CALL FRT HEX 3 TO MAKE LOOK LIKE ADDRESS
366 0144 BO 20 ov 3 ADD ENDING SPACE
367 0146 E8 012E R CALL PRT_HEX
368 0149 C3 ET
369
370 014A PRT_SEG ENDP
371
3712 3-=- PROT_PRT_HEX
3713 H 1
374 3 PUT A CHARACTER TO THE DISPLAY BUFFERS WHEN IN PROTECTED MODE
315 3 1
376 3 (AL)= ASCI1 CHARACTER :
377 3 (DI)= DISPLAY REGEN BUFFER POSITION 1
318
379
380 014A PROT_PRT_HEX PROC NEAR
381 014A 06 PUSH ES 3 SAVE CURRENT SEGMENT REGISTERS
382 014B 57 PUSH DI
383 014C DI E7 SAL DI, 3 MULTIPLY OFFSET BY TWO
384
3:5 3-===- MONOCHROME VIDEO CARD
386
387 014E 6A 20 PUSH BYTE PTR C_BWCRT_PTR 3 GET MONOCHROME BUFFER SEGMENT SELECTOR
388 0150 07 POP ES 3 SET (ES) TO B/W DISPLAY BUFFER
389 0151 AA STOSB 3 PLACE_CHARACTER IN BUFFER
390 0152 4F DEC DI 3 ADJUST POINTER BACK
391
zzz 3-==-=- ENHANCED GRAPHICS ADAPTER
393
394 0153 6A 30 PUSH BYTE PTR E_CCRT_PTR 3 ENHANCED COLOR DISPLAY POINTER LOW 64K
395 0155 0T POP ES i LOAD SEGMENT SELECTOR
396 0156 AA STOSB 3 PLACE CHARACTER IN BUFFER
397 0157 4F DEC ol 3 ADJUST POINTER BACK
398 0158 6A 38 PUSH BYTE PTR E_CCRT_PTR2 3 ENHANCED COLOR DISPLAY POINTER H1 64K
399 015A 0T POP ES 3 LOAD SEGMENT SELECTOR
400 0158 AA STOSB 3 PLACE_CHARACTER IN BUFFER
431 015C 4F DEC ol 3 ADJUST POINTER BACK
402
433 gom——- COMPATIBLE COLOR
404
405 015D 6A 28 PUSH BYTE PTR C_CCRT_PTR 3 SET (DS) TO COMPATIBLE COLOR MEMORY
406 OI5F 0T POP ES
407 0160 53 PUSH BX 3 SAVE WORK REGISTERS
408 0161 52 PUSH DX
409 0162 51 PUSH cx
410 0163 33 C9 XOR €X,Cx 3 TIMEOUT LOOP FOR "BAD" HARDWARE
411 0165 BA 03DA MOV DX, 03DAH 3 STATUS ADDRESS OF COLOR CARD
412 0168 93 XCHG AX,BX 3 SAVE IN (BX) REGISTER
413 0169 PROT_S:
414 0169 EC IN AL,DX 3 GET COLOR CARD STATUS
415 016A A8 09 TEST AL ,RVRT+RHRZ 3 CHECK FOR VERTICAL RETRACE (OR HORZ)
416 016C EI FB LOOPZ  PROT_S 3 TIMEOUT LOOP TILL FOUNI
417 016E 93 XCHG AX,BX 3 RECOVER CHARACTERS
418 016F AA sTosB 3 PLACE CHARACTER IN BUFFER
419
420 0170 59 POP cX 3 RESTORE REGISTERS
421 0IT1 5A POP DX
422 0172 5B POP BX
423 0173 5F POP DI
424 0174 07 POP ES
425 0175 C3 RET
426
427 0176 PROT_PRT_HEX ENDP

Version 2.00
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429 3
:g? 3 ROM CHECKSUM SUBROUTINE '
3
432
433 0176 ROM_CHECKSUM  PROC NEAR
:g; 0176 2B C9 suB CX,CX 3 NUMBER OF BYTES TO ADD IS 64K
436 017 ROM_CHECKSUM_CNT: 3 ENTRY FOR OPTIONAL ROM TEST
437 0178 32 CO XOR AL, AL
438 017 ROM_L:
439 017TA 02 07 ADD AL, [BX] 3 GET (DS1BX
440 017C 43 INC BX 3 POINT TO NEXT BYTE
::é 017D E2 FB LOOP  ROM_L 3 ADD ALL BYTES IN ROM MODULE
443 017F 0A CO oR AL, AL 3 SUM = 07
444 0181 C3 RET
445
446 0182 ROM_CHECKSUM  ENDP
447
448 i
449 3 THIS ROUTINE CHECKSUMS OPTIONAL ROM MODULES AND :
:go 3 IF CHECKSUM IS OK, CALLS INITIALIZATION/TEST CODE IN MODULE :
1 H
452
453 0182 ROM_CHECK PROC _ NEAR
454 0182 B8 ---- R MoV AX,DATA 3 POINT ES TO DATA AREA
455 0185 8E CO MoV ES AX
456 0187 2A E4 suB 3 ZERO OUT AH
457 0189 BA 47 02 MoV AL lax'zl 3 GET LENGTH INDICATOR
458 018C C1 EO 09 SHL 3 MULYIPLY av
459 018F 8B C8 MOV cx AX 3
460 0191 CI EB 04 SHR x.a
461 0194 03 DO ADD X, 3 SET POINTER TO NEXT MODULE
462 0196 E8 0178 R CALL ROM CHECKSUM CNT 3 DO CHECKSUM
:es 0199 T4 05 Jz ROM_CHECK_
64
465 0198 E8 0000 E CALL  ROM_ERR 3 POST cuscxsuu ERROR
::g 019E EB 13 JMP SHORT ROM_CHECK_END 3 AND EXIT
468 01A0 ROM_CHECK 11
469 01A0 52 TSH DX 3 SAVE POINTER
470 01A1 261 CT 06 0067 R 0003 MoV ES:1010_ROM_INIT,0003H 3 LOAD OFFSET
3

471 01A8 263 8C 1E 0069

472 O01AD 26: FF IE 0067 R
2 5A

5-76

FF
0000 E
23

FA
IF

FD
21
06
c9
06

6
cB

F3
60
1.}

006B R 00

0068 R 02

TEST4

v ES:010_ROM_SEG, DS
CALL ' RD PTR ES:.IO ROM_INIT3 CALL lNlTlALllE/TEST ROUTINE
POP

ROM_CHECK_END3:
RET 3 RETURN TO CALLER

ROM_CHECK ENDP

3=-- KBD_RE:
TNIS PROCEDURE WILL SEND A SOFTWARE RESET TO THE KEYBOARD.
SCAN CODE O0AAH SHOULD BE RETURNED TO THE PROCESSOR.

SCAN CODE 065H IS DEFINED FOR MANUFACTURING TEST

KBD_RESET PROC NEAR
MoV AL, OFFH 3 SET KEYBOARD RESET couuAND
CALL XMIT_8042 3 GO ISSUE THE COMMANI
Jexz GI3 3 EXIT IF ERROR
cMP AL, KB_ACK
INZ GI3
Mov AL, OFDH 3 ENABLE KEYBOARD INTERRUPTS
out INTAO1, AL 3 WRITE 8259 INTERRUPT MASK REGISTER
MoV OINTR_FLAG, 0 3 RESET INTERRUPT INDICATOR
STI 3 ENABLE INTERRUPTS
MoV BL,10 i FOR 400 MILLISECONDS
suB €X,CX 3 SETUP INTERRUPT TIMEOUT COUNT
Giie
TEST ©INTR_FLAG, 02H 3 DID A KEYBOARD INTERRUPT OCCUR ?
INZ G2 3 YES - READ SCAN CODE RETURNED
LooP Gt 3 NO - LOOP TILL TIMEOUT
DEC BL
INZ Gt 3 TRY AGAIN
Gias
IN AL,PORT_A 3 READ KEYBOARD SCAN CODE
MoV BL,AL 3 SAVE SCAN CODE JUST READ
G132
RET 3 RETURN TO CALLER
KBD_RESET ENDP
3
3 BLINK LED PROCEDURE FOR MFG RUN-IN TESTS :
i IF LED IS ON, TURN IT OFF. IF OFF, TURN ON. 1
3
BLINK_INT PROC NEAR
STI
PUSH AX 3 SAVE AX REGISTER CONTENTS
IN AL ,MFG_PORT 3 READ CURRENT VALUE OF MFG_PORT
XOR AL 010000008 3 FLIP CONTROL BIT
out MFG_PORT, AL
MoV AL,Eol
ouT INTA0O,AL
POP AX 3 RESTORE AX REGISTER
IRET
BLINK_INT ENDP
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3
3 THIS ROUTINE INITIALIZES THE TIMER DATA AREA IN THE ROM B10S s
3 DATA AREA. IT IS CALLED BY THE POWER ON ROUTINES. 1T CONVERTS 1
3 HRIMINISEC FROM CMOS TO TIMER TICS. IF CMOS IS INVALID, TIMER 1
3 IS SET TO ZERO. '
3 t
3 INPUT NONE PASSED TO ROUTINE BY CALLER 1
3 CMOS LOCATIONS USED FOR TIME i
3 t
3 OUTPUT  OTIMER_LOW '
3 OTIMER_HIGH '
3 OTIMER_OFL 3
i ALL REGISTERS UNCHANGED 1
3
COUNTS_SEC EQU 18 3 TIMER DATA CONVERSION EQUATES
COUNTS_MIN EQU 1092
COUNTS_HOUR EQU 7 1 65543 - 65536
UPDATE_T IMER EQU 100000008 3 RTC UPDATE IN PROCESS BIT MASK
SET_TOD PROC NEAR
PUSHA
PUSH DS
CALL DDS 3 ESTABLISH SEGMENT
sus AX,AX
MOV OTIMER_OFL , AL 3 RESET TIMER ROLL OVER INDICATOR
MOV ©TIMER_LOW, AX 3 AND TIMER COUNT
MoV ©T IMER_HIGH, AX
MoV AL,CMOS_DIAG+NMI | CHECK_CMOS VALIDITY
CALL CMOS_READ READ DIAGNOSTIC LOCATION IN CMOS
AND AL ,BAD_BAT+BAD_( cxsum»cuos _CLK_FAIL
TBAD BATTERY, CHKSUM ERROR, CLOCK ERROR
JINZ POD_DONE ; CMOS NOT VALID -- TIMER SET TO ZERO
sus cXx, ¢ 3
UIP:
MoV AL ,CMOS_REG_A+NM1 3 ACCESS REGISTER A
CALL CMOS_READ 3 READ CMOS CLOCK REGISTER A
TEST AL ,UPDATE_T IMER
LOOPZ  UIP 3 WAIT TILL UPDATE BIT IS ON
Joxz POD_DONE 3 CMOS CLOCK STUCK IF TIMEOUT
sus cx,x 3
UIPOFF
MoV AL ,CMOS_REG_A+NM1 3 ACCESS REGISTER A
CALL CMOS_READ 3 READ CMOS CLOCK REGISTER A
EST AL,UPDATE_TIMER
LOOPNZ UIPOFF 3 NEXT WAIT TILL END OF UPDATE
Joxz POD_DONE 3 CMOS CLOCK STUCK IF TIMEOUT
MoV AL ,CMOS_SECONDS+NMI 3 TIME JUST UPDATED
CALL CMOS_READ 3 ACCESS SECONDS VALUE IN CMOS
CMP AL, 53H 3 ARE THE SECONDS WITHIN LIMITS?
JA TOD_ERROR 3 GO IF NOT
CALL CVT_BINARY 3 CONVERT IT TO BINARY
MoV cX,AX 3 MOVE COUNT TO ACCUMULATION REGISTER
SHR cXx,2 3 ADJUST FOR SYSTEMATIC SECONDS ERROR
MoV BL,COUNTS_SEC
MUL i COUNT FOR SECONDS
ADD CX, AX
MoV AL ,CMOS_MINUTES +NM1
CALL MOS_READ 1 ACCESS MINUTES VALUE IN CMOS
CMP AL, 53H 3 ARE THE MINUTES WITHIN LIMITS?
JA TOD_ERROR 3 GO
CALL CVT_BINARY 3 CONVERT IT TO BINARY
PUSH AX 3 SAVE MINUTES COUNT
SHR AX, 1 3 ADJUST FOR SYSTEMATIC MINUTES ERROR
ADD CX,AX 3 ADD ADJUSTMENT TO COUNT
POP AX 3 RECOVER BCD MINUTES VALUE
MOV BX, COUNTS_MIN
MUL 3 COUNT FOR MINUTES
ADD CX,yAX 3 ADD TO ACCUMULATED VALUE
MoV AL.CMOS HOURS+NM1
CALL READ 3 ACCESS HOURS VALUE IN CMOS
cMP AL 25 3 ARE THE HOURS WITHIN LIMITS?
JA TOD_ERROR 3 GO IF NOT
CALL CVT_BINARY 3 CONVERT IT TO BINARY
MoV ox,Ax
MoV BL,COUNTS_HOUR
MUL 3 COUNT FOR HOURS
ADD X, CX
ADC DX, 0000H
MoV OTIMER_HIGH,DX
MOV ©TIMER_LOW, AX
POD_DONE
POP os
POPA
RET
TOD_ERROR?
POP os 3 RESTORE SEGMENT
POPA 3 RESTORE REGISTERS
MoV S1,0FFSET E163 3 DISPLAY CLOCK ERROR
CALL
oV AX,X® (CMOS_DI1AG+NM1) 3 SET CLOCK ERROR IN STATUS
CALL CMOS_READ 3 READ DIAGNOSTIC CMOS LO ON
OR AL,CMOS_CLK_FAIL 3 SET STATUS WITH CMOS CLOCK ERROR
XCHG AL, 3 MOVE NEW STATUS TO WORK REGISTER
CALL CMOS_WRITE 3 UPDATE STATUS LOCATION
RET
SET_TOD ENDP
CVT_BINARY PROC NEAR
MoV AH. AL 3 UNPACK 2 BCD DIGITS IN AL
SHR
AND AL.orH 3 RESULT IS IN AX
AAD 3 CONVERT UNPACKED BCD TO BINARY
RET
CVT_BINARY ENDP
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TEST4 ---- 06/10/85 POST AND BIOS UTILITY ROUTINES 04-21-86

645 PAGE

646 3= D1 7?7 H ( IRQ LEVEL ??

6:; 3 TENPORARY INTERRUPT SERVICE ROUTINE FDR POST

6 3

649 H THIS ROUTINE IS ALSO LEFT IN PLACE AFTER THE POWER ON DIAGNOSTICS
650 3 TO SERVICE UNUSED INTERRUPT VECTORS. LOCATION "@INTR_FLAG" WILI
651 3 CONTAIN EITHER:

652 3 1) LEVEL OF HARDWARE INTERRUPT THAT CAUSED CODE TO BE EXECUTED, OR
653 3 2) "FF" FOR A NON-HARDWARE INTERRUPT THAT WAS EXECUTED ACCIDENTALLY.
65 H

655

656 0291 D1t PROC NEAR

657 0291 50 PUSH 3 SAVE REGISTER AX CONTENTS

658 0292 53 PUSH

659 0293 BO MOV 3 READ IN-SERVICE REGISTER

660 0295 E& 20 ouT 3 (FiND OUT WHAT LEVEL BEING
661 0297 EB 00 Ji 3 SERVICED)

662 0299 E4 20 IN 3 GET LEVEL

663 0298 8A EO MOV 3 SAVE IT

664 029D OA C4 OR 3 00?7 (NO HARDWARE ISR ACTIVE)
665 029F 75 04 JNZ

666

667 02A1 B4 FF MoV AH, OFFH

668 02A3 EB 2F JMP SHORT SET_INTR_FLAG 3 SET FLAG TO "FF" IF NON-HARDWARE
669 02A5 HW_INT:

670 02A5 BO 0B MoV AL, 0BH 3 READ IN-SERVICE REGISTER FROM
671 02AT E6 A0 ouT INTBOO, AL H INTERRUPT CHIP #2

672 02A9 EB 00 JMP $+2 3 1/0 DELA

673 02AB E4 A0 IN AL, INTBOO 3 CHECK THE SECOND INTERRUPT CHIP
674 02AD 8A F8 MoV BH,AL 3 SAVE

675 02AF OA FF OR BH,BH

6;2 02B1 74 10 Jz NOT_SEC 3 CONTINUE IF NOT

[)

678 0283 E4 Al IN AL, INTBO! 3 GET SECOND INTERRUPT MASK

679 02B5 OA C7 OR AL ,BH 3 MASK OFF LEVEL BEING SERVICED
680 02B7 EB 00 JMP +2 3 1/0 DELAY

681 02B9 E6 Al ouT INTBO1,AL

682 o2l 0 20 Mov AL,EOI 3 SEND EOI TO SECOND CHIP

683 02BD EB 00 JMP $+2 3 1/0 DELAY

684 o2l 6 A0 ouT INTB0O, AL

685 02C1 EB 0D SHORT 1S_SEC

686 02C: NOT_SEC:

687 02C3 E4 21 IN AL, INTAO1 3 GET CURRENT MASK VALUE

688 02C5 EB 00 JMP $+2 5 1/0 DELAY

689 02CT 80 E4 FB AND AH, OFBH 3 DO NOT DISABLE SECOND CONTROLLER
690 02CA O0A C4 OR AL, AH 3 MASK OFF LEVEL BEING SERVICED
691 02CC E6 21 ouT INTAO1,AL 3 SET NEW INTERRUPT MASK

692 02CE EB 00 JMP $+2 3 1/0 DELAY

693 0200 IS_SEC:

694 0200 BO 20 Mov AL,EOI

695 0202 E6 20 ouT INTA00, AL

696 02D SET_INTR_FLAG:

697 o2l 58 Ol BX 3 RESTORE (BX) FRDM STACK

698 02D5 {E PUSH DS 3 SAVE ACTIVE

499 02D& E£8 0034 R CALL 03 3 SET DATA sEGuENT

700 02D9 88 26 006B MoV ©INTR_FLAG, AH 3 SET FLAG

701 020D IF POP DS

702 02DE 58 POP AX 3 RESTORE REGISTER AX CONTENTS
703 020F DUMMY_RETURN_ 13 3 NEED IRET FOR VECTOR TABLE
704 O020F CF IRET

708

70$ 02E0 D1t ENDP

10

708 HARDWARE INT 71 H -- ( IRQ LEVEL 9 ) -- TO INT O0A H -

709 ; REDIRECT SLAVE INTERRUPT 9 TO INTERRUPT LEVEL 2

110 THIS ROUTINE FIELDS LEVEL 9 INTERRUPTS Al

1l ] CONTROL IS PASSED TO MASTER INTERRUPT LEVEL 2

112 3

3

714 02E0 RE_DIRECT PROC NEAR

715 02E0 50 PUSH AX 3 SAVE (AX)

716 02E! BO 20 MOV AL,EOI

T17 O02E3 E6 A0 ouT INTBOO, AL 3 EOl TO SLAVE INTERRUPT CONTROLLER
T 02E5 58 POP AX 3 RESTORE (AX)

719 02E6 CD 0A INT 0AH 3 GIVE CONTROL TO HARDWARE LEVEL 2
72!

21 02E8 CF IRET 3 RETURN

122

723 02E9 RE_DIRECT ENDP

T24

128 $~-- HARDWARE INT 75 H -- ( IRQ LEVEL 13

126 l SERVICE X287 INTERRUPTS

1271 THIS ROUTINE FIELDS X287 INTERRUPTS AND CONTROL

728 l IS PASSED TO THE NMI INTERRUPT HANDLER FOR

129 3 COMPATIBILITY.

130 3

31

732 02E INT_287 PRDC NEAR

733 02E9 50 PUSH AX 3 SAVE (AX)

734 O02EA 32 CO XOR AL, AL

;:: 02EC E6 FO ouTt X287,AL 3 REMOVE THE INTERRUPT REQUEST
737 O02EE BO 20 MoV AL,EO1 3 ENABLE THE INTERRUPT

738 02F0 E6 A0 ouT INTBOO, AL 3 THE SLAVI

739 02F2 E6 20 ouT INTA00,AL 3 THE MASTER

740 02F4 58 POP AX 3 RESTORE (AX)

;4; 02F5 CD 02 INT 02H 3 GIVE CONTRDL TO NMI

4

743 02F7 CF IRET 3 RETURN

T44

745 O02F8 INT_287 ENDP

146

14; 02F8 PROC_SHUTDOWN PROC H COMMON 80286 SHUTDOWN WAIT
T4

749 02F8 BO FE MoV AL, SHUT_CMD 3 SHUTDOWN COMMAND

750 02FA E6 64 ouT STATUS FDRT AL 3 SEND TO KEYBOARD CONTROL PORT
751 02FC PROC_S:

752 02FC F4 3 WAIT FOR 80286 RESET

753 02FD EB FD JMP PROC_S 3 INSURE HALT

5-78 TEST4

PROC_SHUTDOWN ENDP
CODE ENDS
END



IBM Personal Computer MACRO Aasembler Version 2. 1-1
TESTS ---- 06/10/85 EXCEPTION INTERRUPT TEST HANDLERS 04-21-86

1 PAGE 118,121

2 TITLE TEST5 ---- 06/10/85 EXCEPTION INTERRUPT TEST HANDLERS

3 .286C

4 .LIST

5 0000 CODE SEGMENT BYTE PUBLIC

6

7 PUBLIC POSTS

8 PUBLIC SYSINIT!

9

10 i

1" i EXCEPTION INTERRUPT ROUTINE :

12 3

13

14 ASSUME  CS1CODE,DS:ABSO

15 0000 POSTS:

16 0000 EXC_00:

17 0000 BO 90 MoV AL, 90H 3 <><> SET CHECKPOINT <><>

18 0002 E9 00B2 R JMP TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
19 0005 EXC_01:

20 0005 BO 91 MoV AL,91H 3 <><> SET CHECKPOINT <><>

21 0007 E9 00B2 R JMP TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
22 000A EXC_02:

23 000A BO 92 MOV AL,92H s <><> SET CHECKPOINT <><>

24 000C ES 00B2 R JMP TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
25  000F EXC_03:

26 000F BO 9 MoV AL,93H 3 <><> SET CHECKPOINT <><>

27 0011 E9 oosz 3 JMP TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
28 0014 EXC_04:

29 0014 BO 9 MoV AL, 94H 3 <><> SET_CHECKPOINT <><>

30 0016 E9 ooaz R JMP TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
31 0019 EXC_05:

32 0019 06 PUSH ES

33 001A 6A 48 PUSH BYTE PTR ES_TEMP 3 LOAD ES REGISTER WITH SELECTOR

gg ooiC 07 POP ES

36 §----- FIX BOUND PARAMETERS

37

38 001D 2B FF suB DI1,DI 3 POINT BEGINNING OF THE BLOCK

39  00IF 26: C7 05 0000 MoV WORD PTR ES:[DI],0 3 SET FIRST WORD TO ZI

40 0024 261 CT 45 02 TFFF MOV WORD PTR ES:[DI1+2],0TFFFH ; SET SECOND TO OTFFFH

41 002A 07 POP

42 002B BO 95 MoV AL, 95H 3 <><> SET_CHECKPOINT <><>

43 0020 E9 00B2 R JMP TEST_Exc i GO TEST IF EXCEPTION WAS EXPECTED
44

45 0030 EXC_061

46 0030 BO 96 MoV AL, 96H 3 <><> SET CHECKPOINT <><>

47 0032 EB TE JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
48 0034 EXC_07:

49 0034 BO 97 MoV AL,9TH 3 <><> SET CHECKPOINT <><>

50 0036 EB TA JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
51 0038 EXC_081

52 0038 BO 98 MoV AL, 98H s <><> SET CHECKPOINT <><>

53  003A EB T6 JMP SHORT TEST_EXC i GO TEST IF EXCEPTION WAS EXPECTED
54  003C EXC_09:

55  003C BO 99 MoV AL, 99H 3 <><> SET CHECKPOINT <><>

56  003E EB 72 JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
57 0040 EXC_101

58 0040 BO 9A MOV AL, 9AH 3 <><> SET CHECKPOINT <><>

59 0042 EB 6E JMP SHORT ~ TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
60 0044 EXC_111

61 0044 BO 98 MoV AL, 9BH 3 <><> SET CHECKPOINT <><>

62 0046 EB 6A JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
63 0048 EXC_121

64 0048 BO 9C MoV AL, 9CH 3 <><> SET CHECKPOINT <><>

65  004A EB 66 JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
66 004C EXC_13:

67  004C BO 9D MoV AL, 9DH 3 <><> SET CHECKPOINT <><>

68  004E EB 62 JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
69 0050 EXC_141

70 0050 BO 9E MOV AL, 9EH 3 <><> SET CHECKPOINT <><>

71 0052 EB 5E JMP SHORT ~TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
72 0054 EXC_151

73 0054 BO MOV AL, 9FH 3 <><> SET_CHECKPOINT <><>

T4 0056 EB 5A IMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
15 0058 EXC_161

76 0058 BO A0 MoV AL, 0AOH 3 <><> SET CHECKPOINT <><>

7 005A EB 56 JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
78 005C EXC_17:

79  005C BO Al MOV AL, 0ATH 3 <><> SET CHECKPOINT <><>

80 00SE EB 52 JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
81 0060 EXC_18:

82 0060 BO A2 MOV AL, 0A2H 3 <><> SET_CHECKPOINT <><>

83 0062 EB 4E JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
84 0064 EXC_19:

85 0064 BO A3 MOV AL, 0A3H 3 <><> SET CHECKPOINT <><>

86 0066 EB 4A JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
87 0068 EXC_20:

88 0068 BO A4 MoV AL, OA4H 3 <><> SET_CHECKPOINT <><>

89 006A EB 46 JMP SHORT ~TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
90  006C EXC_21:

91 006C BO A5 MoV AL, 0ASH 3 <><> SET CHECKPOINT <><>

92 00GE EB 42 JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED 1
93 0070 EXC_22: m
94 0070 BO A6 MOV AL, 0A6H 3 <><> SET CHECKPOINT <><> o
95 0072 EB 3E JMP SHORT TEST_EXC 1 GO TEST IF EXCEPTION WAS EXPECTED -
96 0074 EXC_23: P
97 0074 BO A7 MOV AL, 0ATH 3 <><> SET CHECKPOINT <><> o
98 0076 EB 3A JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED 2
99 0078 EXC_24:

100 0078 BO A8 MoV AL, 0ABH 3 <><> SET CHECKPOINT <><> 3]
101 00TA EB 36 JMP SHORT TEST_EXC 1 GO TEST IF EXCEPTION WAS EXPECTED
102 007C EXC_25:

103 007C BO A9 MoV AL, 0ASH 3 <><> SET CHECKPOINT <><>
104 00TE EB 32 JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
105 0080 EXC_26:

106 0080 BO AA MoV AL, DAAH 3 <><> SET_CHECKPOINT <><>
107 0082 EB 2E JMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
108 0084 EXC_2T:

109 0084 BO AB Mov AL, 0ABH H <><> SET CHECKPOINT <><>
110 0086 EB 2A JMP SHORT ~TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
111 0088 EXC_28:

112 0088 BO AC MoV AL, OACH 3 <><> SET CHECKPOINT <><>
113 008A EB 26 JMP SHORT ~TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
114
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115 008C EXC_29t

116 008C BO AD MoV AL, 0ADH H <><> SET CHECKPOINT <><>
117 008E EB 22 IMP SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
118 0090 EXC_30:

119 0090 BO AE MoV AL , 0AEH 3 <><> SET CHECKPOINT <><>
120 0092 EB 1E SHORT TEST_EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
121 0094 EXC_313

122 0094 BO AF MoV AL, OAFH 3 <><> SET CHECKPOINT <><>
123 0096 EB 1A JMP SHORT ~ TEST, _EXC 3 GO TEST IF EXCEPTION WAS EXPECTED
124 0098 SYs_32:

125 0098 BO BO v L, 0 1l <><> SET CHECKPOINT <><>
126 009A EB 16 JMP SHDRT TEST_Exc 3 GO TEST IF INTERRUPT WAS EXPECTED
127 009C SYS_33:

128 009C BO B! MoV AL,0B1H 3 <><> SET CHECKPOINT <><>
129 009E EB 12 JMP SHORT TEST_EXC 3 GO TEST IF INTERRUPT WAS EXPECTED
130 00AO0 SYS_34:

i3i 00A0 BO B2 v AL, 0B2H 3 <><> SET CHECKPOINT <><>
132 00A2 EB OE JMP SHORT TEST_EXC 3 GO TEST IF INTERRUPT WAS EXPECTED
133 00A4 SYS_35:

134 00A4 BO B3 MoV AL, 0B 3 <><> SET CHECKPOINT <><>
135 00A6 EB 0A IMP HDRY TEST _EXC 3 GO TEST IF INTERRUPT WAS EXPECTED
136 00A8 SYS_36:

137 00A8 BO B4 MoV L, 0 3 <><> SET CHECKPOINT <><>
138 00AA EB 06 JMP SHORT TEST_EXC 3 GO TEST IF INTERRUPT WAS EXPECTED
139  00AC SYS_37:

140 00AC BO BS Mov AL ,0BSH 3 <><> SET CHECKPOINT <><>
141 O0AE EB 02 JMP SHORT TEST_EXC 3 GO TEST IF INTERRUPT WAS EXPECTED
142 00BO SYS_38:

143 0080 BO Be MoV AL ,0B6H 3 <><> SET CHECKPOINT <><>
1:; 3 GO TEST IF INTERRUPT WAS EXPECTED
1

146 0082 TEST_EXC3

147 0082 E6 80 out MFG_PORT , AL § OUTPUT THE CHECKPOINT

148 00B4 3C AF CMP AL ,OAFH 3 CHECK FOR EXCEPTION

::z 00B6 77 IC JA TEST_EXCO 3 GO IF A SYSTEM INTERRUPT

151 0088 1E PUSH DS 3 SAVE THE CURRENT DATA SEGMENT

152 00B9 6A 08 PUSH BYTE PTR GDT_PTR

153 00BB IF POP

154 00BC C7 06 0048 FFFF Mov DSIES TEMP.SEG L IMIT,MAX_SEG_LEN

185 00C2 C6 06 004D 93 MoV BYTE PTR DS:(E§ TEMP.DATA_ACE_RIGHTS) ,CPLO_DATA_ACCESS

186 00CT 6A 48 PUSH BVTE PTR ES_TEMP

187 00C9 07 POP

158 00CA IF POP Ds 3 RESTORE REGISTERS

169 00CB 5A POP DX 3 CHECK IF CODE SEGMENT SECOND ON STACK
160 00CC 59 POP cX

161 00CD 51 PUSH [

162 O0OCE 83 F9 40 CMP CX,SYS_ROM_CS

::: 00D1 75 01 INZ TEST_EXCO 3 CONTINUE IF ERROR CODE

165 0003 52 PUSH DX 3 PUT SEGMENT BACK ON STACK

166 00D4 TEST_EXCOs

167 00D4 86 EO XCHG AH, AL 3 SAVE THE CHECKPOINT

168 00D6 E4 8B AL ,DMA_PAGE+0AH

169 00D8 3A C4 CMP . t WAS THE EXCEPTION EXPECTED?

170 O0ODA 74 OE Jz TEST_EXC3 3 GO IF YES

171 00DC TEST_EXC13

172 00DC E4 80 IN AL,MFG_PORT 3 CHECK THE CURRENT CHECKPOINT

173 OODE 3C 38 CMP AL, 038R 3 HALT IF CHECKPOINT BELOW 3BH

174 00EO0 72 Ot JB TEST_EXc2

l;s 00E2 CF IRET

176

177 00E3 TEST_EXC23

178 00E3 86 EO XCHG AH, AL 3 OUTPUT THE CURRENT CHECKPOINT

179 00ES E6 80 ouTt MFG_PORT, AL 3 <><> CHECKPOINT 90 THRU BS <><>
180 O0O0E7 F4 HLT

181 00E8 EB F9 JMP TEST_EXC2 3 INSURE SYSTEM HALT

182

183 00EA TEST_EXC33

184 00EA 2A CO sus AL 3 CLEAR DMA PAGE

188 00EC E6 8B ouT DIM PAGE‘OAH AL

186 OOEE B8 0100 MoV AX,8100H 3 FOR BOUND INSTRUCTION EXPECTED (INT 5)
187 00F1 CF IRET 3 RETURN

i

3
190 3 THIS BUILDS THE DESCRIPTOR TABLES REQUIRED FOR PROTECTED MODE H
::; 3 PROCESSOR MUST BE IN REAL MODE T
3

:;3 ASSUME CS1CODE,DS:NOTHING,ES:NOTHING,SS:NOTHING

195 00F2 SYSINITY PROC NEAR

196 00F2 FA cL 3 NO INTERRUPTS ALLOWED

197 00F3 55 PUSH BP 3 SAVE BP

198 00F4 BO 81 Mov AL,81H 3 <>
199 00F6 E6 80 out MFG_PORT, AL 3 <><> CHECKPOINT 81 <><>
200 OOF8 E8 0149 R CALL SIDT_BLD

01 O0OFB 8B EF MoV P, 3 SAVE THE POINTER TO JUST PAST THE IDT
02 3 AS WE _HAVE NO SDA. USE THE SIX BYTES
03 3 HERE TO LOAD THE IDTR. WILL SIDT
04 3 WHEN WE GET TO SDA INITIALIZATIDN.
05 OFD B8 0800 oV AX,SYS_IDT_LEN 3 SEGMENT LIMIT = LENGTH OF IDT
206 0100 AB STOSW 3 STORE THAT AS IDT LIMIT
207 0101 B8 DOAO MoV AX,SYS_IDT_LOC 3 IDT ADDRESS
208 0104 AB STOSW H AND ACCESS RIGHTS BYTE (UNDEFINED)
209 0105 B8 0000 MoV AX,0
210 0108 AB STOSW
211 SEGOV ES 3 LOAD THE IDT

12 0109 26 + B 026H

13 LIDT [8P] 3 REGISTER FROM THIS AREA

14 010A OF + oB 00FH

15 0108 + 770001 LABEL BYTE

16 010B 88 5E 00 + BX,WORD PTR [BP]

17 010E + 770002 LABEL

18 0108 + ORG OFFSET CS3?770001

19 0108 01 + DB 001H

20 010E + ORG OFFSET CS3770002

§; 010E 8B FD MOV D1,BP 3 ES:DI NOW --> END OF IDT AGAIN
23 Rt BUILD THE GDT.

24

25 0110 D8AO Mov D1,GDT_LOC

26 0113 E8 0140 R CALL GDT _BLD

27 0116 8B EF MOV »D1 3 SAVE THE ES:DI POINTER

28 0118 B8 0088 Mov AX,GDT_LEN 3 AX = LENGTH OF THE GDT
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229 011B AB STOSW
230 011C B8 D8AO Mov AX,GDT_LOC
231 O1IF AB STOSW
232 0120 B8 0000 Mov AX,0
233 0123 AB STOSW
234 SEGOV  ES
235 0124 26 + 026H
236 LGDT (sP]
237 0125 OF + 00FH
238 0126 + 770004 LABEL BYTE
239 0126 8B 56 00 + Mov DX,WORD PTR [BP)
240 0129 + 770005 LABEL BYTE
241 0126 + ORG DFFSET CS1770004
242 0126 01 + bB 01H
243 0129 + ORG OFFSET CS:770005
244 0129 8B FD Mov 1}
245 012B AB STOSW
246 012C AB STOSW
247 012D 8B FD Mov D1,BP
248
;gz §===== SWITCH TO VIRTUAL MODE
251 012F 5D POP BP
252 0130 B8 0001 Mov AX,VIRTUAL_ENABLE
283 LMSW AX
254 0133 OF 01 FO + oB 00FH,001H, OFOH
288
286 0136 EA 2] OEA|
287 0137 0138 R ow UFFSET DONE
258 0139 0040 SYS_ROM_C:
259 013l DONE:
260 0138 BO 85 Mov AL, 85H
261 013D E6 80 ouT MFG_PORT, AL
262 0I3F C3 RET
263
264 0140 SYSINIT! ENDP
265
266
267 0140

268 0140 BE O1AF R

279 0149 BE 0237 R

306 0176 AS

GDT_BLD PROC
Mov

MoV
REP

RET
GDT_BLD ENDP

SIDT_BLD

M
LOW_IDT:
MovSW

Mov
STOSW
STDS'
STOS'
LOOP
Mov
Mov

HIGH_IDT:
MoV

IRET_ADDR
IRET

BUILD THE IDT.

NEAR
S1,0FFSET GDT_DATA_START 1S
CX (OFFSET GDT DATA_END-OFFSET GODT, DAYA START) /2

PROC NEAR

AX,

DS, AX
DI,SYS_IDT_LOC

E!
BX,SYS_ROM_CS
DH, TRAP_GATE
oL,0

cx,32

AX,BX
AX,DX
AX,0
Low_1DT

CX,256-32
BP,OFFSET FREE_INTS

S1,BP

HIGH_IDT

L T
ES1 (SYS_IDT_LOC+(038°DESC_L LEN) LENTRY _POINT) ,OFFSET SYS_38

LABEL  WORD

SI,0FFSET SYS_IDT_OFFSETS
cs 3

INITIALIZE THE ENTRY POINTS FOR POST TEST

ES1(SYS_IDT_LOC+(032°DESC_| LEN) ENTRY_POINT) ,OFFSET SYS_32
ES: (SYS_IDT_LOC+(033*DESC_L! .
ES1 (SYS_IDT_LOC+ (034 *DESC_L LEN) ENTRY_POINT) ,OFFSET SYS_34

1-3
04-21-86

PUT THAT IN THE LIMIT FIELD

AX = LOW WORD OF GDT ADDRESS

PUT THAT IN BASE FIELD - LOW

AX = HIGH BYTE OF ADDRESS, AND
ACCESS RIGHTS BYTE IS UNDEF INED

LOAD THE GDTR

FROM THIS AREA

RESTORE THE ES:DI POINTER

RESTORE BP
MACHINE STATUS WORD NEEDED TO
SWITCH TO VIRTUAL MODE

JUMP FAR TO PURGE PRE-FETCH QUEUE
TO OFFSET
IN SEGMENT

OO DD
<><> CHECKPOINT 82 <><>
SYSTEM INITIALIZATION

=-> GDT
3 WORD COUNT
COPY GDT INTO MEMORY

THE IDT WILL CONTAIN VECTORS FOR EXCEPTION HANDLERS

3 MAKE DS:SI POINT TO
INTERRUPT ENTRY POINTS

POINT TO SYS_IDT_LOC

WHERE THE IDT WILL BE.
CS IS THE SAME FOR ALL INTERRUPTS
ACCESS RIGHTS BYTE FOR THE GATE
THE WORD COUNT FIELD 1S UNUSED
THERE ARE 32 RESERVED INTERRUPTS
THIS LOOP BUILDS 32 DESCRIPTORS IN THE
IDT FOR THE RESERVED INTERRUPTS
GET A ROUTINE ENTRY POINT
AND PUT IT IN THE OFFSET FIELD
GET THE SYSTEN CODE SEGMENT SELECTOR
IND PUT IT IN THE SELECTOR FIELD
GET THE INTERRUPT GATE BYTE
IN THE ACCESS RIGHTS FIELD
ZERO OUT
THE RESERVED POSITIONS
AND REPEAT AS DIRECTED
256 TOTAL - 32 DONE = WHATEVER IS LEFT
THERE 1S A COPY OF AN UN-INITIALIZED
INTERRUPT DESCRIPTOR AT FREE_INTS

DSi1S1 --> FREE DESCRIPTOR

(ES3DI LEFT OFF AT INT 3;

MOVE OFFSET OF THE IRET INSTRUCTION
MOVE THE CS SELECT

MOVE THE ACCESS RIGHTS BYTE

ZERO OUT THE RESERVED WORD

FILL THE REMAINDER OF THE TABLE

N) .ENTRY_POINT) ,OF FSET SYS_33

FOR UN-INITIALIZED INTERRUPTS
NULL RETURN

w
m
(3p]
—
o
=
3,]
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328 PA
326 3 THE FOLLOWING DATA DEFINES THE PRE-INITIALIZED GDT FOR POST TESTS.
327 3 THESE MUST BE INITIALIZED IN THE ORDER IN WHICH THEY APPEAR IN THE
328 3 GDT_DEF STRUCTURE DEFINITION AS IT IS IN "SYSDATA.INC
329
330 = OIAF GDT_DATA_START EQU s
331
ggg | Rttt FIRST ENTRY UNUSABLE - (UNUSED_ENTRY)
334 O01AF 0000 ow 0 3 SEGMENT LIMIT
335 01B1 0000 ow 0 3 SEGMENT BASE ADDRESS - LOW WORD
336 01B3 00 o8 0 3 SEGMENT BASE ADDRESS - HIGH BYTE
337 0184 00 o] [ 3 ACCESS RIGHTS BYTE
ggl 01B5 0000 ow o 3 RESERVED - MUST BE ZERO
9
g:o gm=--- THE GDT ITSELF =~ (GDT_PTR)
1
342 01B7 0088 ow GDT_LEN 3 SEGMENT LIMIT
343 0189 D8AO ow GDT_LOC 3 SEGMENT BASE ADDRESS - LOW WORD
344 01BB 00 o8B [ 3 SEGMENT BASE ADDRESS - HIGH BYTE
345 01BC 93 o8B CPLO_DATA_ACCESS 3 ACCESS RIGHTS BYTE
346 01BD 0000 ow o 3 RESERVED - MUST BE ZERO

374 01D7 4000
375 01D9 8000
DB 0

3
378 01DD 0000

382 01IDF FFFF
383 O0IEI 0000
3 0.

4 93
386 01E5 0000

398 O01EF FFFF
399 O01IFt 0000
3 0

9B
402 O01FS5 0000

F1 FFFF
F9 0000
00
93
0000
414 OIFF FFFF
415 0201 0000
416 0203 00

4 93
418 0205 0000

430 020F FFFF
431 02!; 0800

433 0214 93
434 02i5 0000

5-82 TESTS

THE SYSTEM IDT DESCRIPTOR

ow SYS_IDT_LEN
ow SYS_IDT_LOC
oB

0
oB CPLO_DATA_ACCESS
ow o

THE SYSTEM DATA AREA DESCRIPTOR

ow SDA_LEN
ow SDA_LOC
0B 0

0B

CPLO_DATA_ACCESS
0

COMPAT IBLE MONOCHROME DISPLAY REGEN BUFFER

ow MCRT_S1ZE
oW MCRTS_LO

DB MCRTO H1

DB CPLO_BATA_ACCESS
ow 0

COMPATIBLE COLOR DISPLAY REGEN BUFFER

ow CCRT_SI1ZE

ow CCRT®_LO

o8 CCRTO_HI

08 CPLO_DATA_ACCESS
ow 0

ENHANCED GRAPHIC ADAPTER REGEN BUFFER

ow ECCRT_SI1ZE
DW ECCRT®_LO_LO

] ECCRTO_LO_HI

DB CPLO_DATAZACCESS
ow

SECOND PART OF EGA

ow ECCRT_SIZE

oW ECCRT®_HI_LO

0B ECCRTO_HI_HI

o8 CPLO_DATA_ACCESS
ow 0

CODE SEGMENT FOR POST CODE, SYSTEM. IDT

ow MAX_SEG_LEN
ow CSE c B

DB CSEGO

DB CPLO, Eone ACCESS
ow 0

TEMPORARY DESCRIPTOR FOR
ow MAX_SEG_LEN

oW NSEGo_LD

] NSEGO_HI

o8 cPLo _DATA_ACCESS
ow

TEMPORARY DESCRIPTOR FOR
ow MAX_SEG_LEN

ow NSEGe_LD

o8 NSEGe _HI

DB CPLO _DATA_ACCESS
ow

TEMPORARY DESCRIPTOR FOR
oW MAX_SEG_LEN

Dw NSEGo_LO

0B NSEGOHI

DB CPLO_DATA_ACCESS
ow 0

TEMPORARY DESCRIPTOR FOR
ow qu SEG_LEN

ow SEGO_LD

bB NSE HI

DB CPLO BATA ACCESS
ow [

ES

CS AS A DATA SEGMENT

ss

DS

- (SYS_IDT_PTR)

SEGMENT LIMIT

SEGMENT BASE ADDRESS - LOW WORD
SEGMENT BASE ADDRESS - HIGH BYTE
ACCESS RIGHTS BYTE

RESERVED - MUST BE ZERO

= (RSDA_PTR)

3 SEGMENT LIMIT.

3 SEGMENT BASE ADDRESS - LOW WORD
3 SEGMENT. BASE ADDRESS - HIGH BYTE
3 ACCESS RIGHTS BYTE

3 RESERVED - MUST BE ZERO

- (C_BWCRT_PTR)

3 SEGMENT LIMIT

3 SEGMENT BASE ADDRESS - LOW WORD
3 SEGMENT BASE ADDRESS ~ HIGH BYTE
3 ACCESS RIGHTS BYTE

3 RESERVED - MUST BE ZERO

- (C_CCRT_PTR)

3 SEGMENT LIMIT

3 SEGMENT BASE ADDRESS - LOW WORD
3 SEGMENT BASE ADDRESS - HIGH BYTE
3 ACCESS RIGHTS BYTE

3 RESERVED - MUST BE ZERO

- (E_CCRT_PRT)

3 SEGMENT LIMIT

3 SEGMENT BASE ADDRESS - LOW WORD
3 SEGMENT BASE ADDRESS - HIGH BYTE
H ACCESS RIGHTS BYTE

H

ESERVED - MUST BE ZERO

- (E_CCRT_PTR2)

3 SEGMENT LIMIT

3 SEGMENT BASE ADDRESS - LOW WORD
3 SEGMENT BASE ADDRESS - HIGH BYTE
3 ACCESS RIGHTS BYTE

3 RESERVED - MUST BE ZERO

- (SYS_ROM_CS)

SEGMENT LIMIT

SEGMENT BASE ADDRESS - LOW WORD
SEGMENT BASE ADDRESS - HIGH BYTE
ACCESS RIGHTS BYTE

RESERVED - MUST BE ZERO

(ES_TEMP)

3 SEGMENT LIMIT

3 SEGMENT BASE ADDRESS - LOW WORD
3 SEGMENT BASE ADDRESS - HIGH BYTE
3 ACCESS RIGHTS BYTE

3 RESERVED - MUST BE ZERO

- (CS_TEMP)

3 SEGMENT LIMIT

3 SEGMENT BASE ADDRESS - LOW WORD
3 SEGMENT BASE ADDRESS - HIGH BYTE
3 ACCESS RIGHTS BYTE

3 RESERVED - MUST BE ZERO

- (SS_TEMP)

3 SEGMENT LIMIT

3 SEGMENT BASE ADDRESS - LOW WORD
3 SEGMENT BASE ADDRESS - HIGH BYTE
3 ACCESS RIGHTS BYTE

3 RESERVED - MUST BE ZERO

(DS_TEMP)

SEGMENT LIMIT

SEGMENT BASE ADDRESS - LOW WORD
SEGMENT BASE ADDRESS - HIGH BYTE
ACCESS RIGHTS BYTE

RESERVED - MUST BE ZERO

P
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0800
cooo
00

0000

3

0800
0217
[

93
0000

0088
Dooo
0

C E:
0000

o
n
n
~
k]

3
3
o
>

R EEEEEEEEEEEREEEEEEEEEEREEEEEEEE T ]

rail
EXCEPTION INYERRUPT TEST HANDLERS

PAG!
3= (POST_TR)
TR_LOC
00800H
ow 0C000H
0B [
o8 FREE_TSS
ow [

(POST_TSS_PTR)

ow 00800H
ow TR_LOC
oB [
DB CPLO_DATA_ACCESS
ow 0
- (POST_LDTR)
Lot _Loc:

GDT_LEN
DI 0D0GOH
o8 °
DB LDT_DESC
ow 0

(POST_LDT_PTR)

ow GDT_LEN
ow LDT_LOC
o8 [
0B CPLO_DATA_ACCESS
ow 0

GDT_DATA_END  EQU s

END OF PRE-ALLOCATED GDT

SYS_IDT_OFFSETS LABEL WOl

DwW OFFSET EXC_00

ow OFFSET EXC_01

ow OFFSET EXC_02

ow OFFSET EXC_03

ow OFFSET EXC_04

DW OFFSET EXC_05

oW OFFSET EXC_06

ow OFFSET EXC_07

ow OFFSET EXC_08

ow OFFSET EXC_09

ow OFFSET EXC_10

ow OFFSET EXC_11

ow OFFSET EXC_12

ow OFFSET EXC_13

ow OFFSET EXC_14

] OFFSET EXC_15

ow OFFSET EXC_16

Dw OFFSET EXC_17

oW OFFSET EXC_18

oW OFFSET EXC_19

ow OFFSET EXC_20

oW OFFSET EXC_ZI

ow

oW .

ow . EXC_24

oW EXC_25

DW EXC_26

ow EXC_27

oW 28

ow 29

DwW EXC_30

ow OFFSET EXC_3!
gm---- FORMAT INTERRUPT DESCRIPTOI
FREE_INTS ow OFFSET IRE

oW SYS_ROM,
o8 o, INT_GATE

SIDT_BLD ENDP
CODE ENDS

END

1-5
04-21-86

RD

RS (GATE!
'T_ADDR

SEGMENT LIMIT

SEGMENT BASE ADDRESS - LOW WORD
SEGMENT BASE ADDRESS - HIGH BYTE
ACCESS RIGHTS BYTE

RESERVED - MUST BE ZERO

SEGMENT LIMIT

SEGMENT BASE ADDRESS -~ LOW WORD
SEGMENT BASE ADDRESS - HIGH BYTE
ACCESS RIGHTS BYTE

RESERVED - MUST BE ZERO

SEGMENT LIMIT

SEGMENT BASE ADDRESS - LOW WORD
SEGMENT BASE ADDRESS - HIGH BYTE
ACCESS RIGHTS BYTE

RESERVED - MUST BE ZERO

SEGMENT LIMIT

SEGMENT BASE ADDRESS - LOW WORD
SEGMENT BASE ADDRESS - HIGH BYTE
ACCESS RIGHTS BYTE

RESERVED - MUST BE ZERO

ENTRY POINTS FOR THE FIRST 32 SYSTEM INTERRUPTS

INTERRUPTS AS DEF INED

CPT 00 - DIVIDE ERROR
EXCPT OI - SINGLE STEP
EXCPT 02 - NMI, SYSTEM REQUEST FOR DI
EXCPT 03 - BREAKPOINT
EXCPT 04 - INTO DETECT
EXCPT 05 - BOUND
EXCPT 06 - INVALID OPCODE
EXCPT 07 - PROCESSOR EXT NOT AVAIL
EXCPT 08 - DOUBLE EXCEPTION
EXCPT 09 - PROCESSOR EXT SEGMENT ERR
EXCPT 10 - TSS BAD IN GATE TRANSFER
EXCPT {1 - SEGMENT NOT PRESENT
EXCPT 12 - STACK SEGMENT NOT PRESENT
EXCPT 13 - GENERAL PROTECTION
EXCPT 16 - PROCESSOR EXTENSION ERROR

S) 32 - 255

3 DESTINATION OFFSET
3 DESTINATION SE

GMENT
3 UNUSED AND ACCESS RIGHTS BYTE

TESTS 5-83
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TEST6 ---- 06/10/85 POST TESTS AND SYSTEM BOOT STRAP 04-21-86

1 PAGE 118,121

2 TITLE TEST6 ---- 06/10/85 POST TESTS AND SYSTEM BOOT STRAP

3
4 .LIST

5 0000 CODE SEGMENT BYTE PUBLIC

6

7 PUBLIC BOOT_STRAP_!
8 PUBLIC POST&
9 PUBLIC STGTST CNT

10 PUBLIC ROM_ERR

] é PUBLIC XMIT_8042

1

13 EXTRN  CMOS_READ:NEAR

14 EXTRN St

15 EXTRN  DISK_BASE:NEAR

i6 EXTRN E6021NEAR

17 EXTRN  ERR_BEEP:NEAR

18 EXTRN  E_MSG:NEAR

19 EXTRN  F3A:NEAR
go EXTRN  PRT_SEG:NEAR

1
:g ASSUME  CS:CODE,DS:DATA
24 0000 POST6  PROC NEAR
25
gg 3 THIS SUBROUTINE PERFORMS A READ/WRITE STORAGE TEST ON A BLOCK
] ORAGE . t
28 3 ENTRY REOUIREMENTS: 1
29 3 ES = ADDRESS OF STORAGE SEGMENT BEING TESTED 1
30 3 DS = ADDRESS OF STORAGE SEGMENT BEING TESTED 3
31 i CX = WORD COUNT OF STORAGE BLOCK TO BE TESTED t
32 3 EXIT PARAMETERS: '
33 3 ZERO FLAG = 0 IF STORAGE ERROR (DATA COMPARE OR PARITY 1
34 3 CHECK) . AL=0 DENOTES A PARITY CHECK. ELSE AL=XOR'ED 1
35 3 BIT PATTERN OF THE EXPECTED DATA PATTERN VS THE ACTUAL 1
36 3 DATA READ. i
g; 3 AX,BX,CX,DX,DI, AND SI ARE ALL DESTROYED. :
3

39 0000 STGTST_CNT PROC NEAR
40 0000 8B D9 MOV BX,CX 3 SAVE WORD COUNT OF BLOCK TO TEST
41 0002 E4 61 IN AL ,PORT
42 0004 0C OC OR AL ,RAM_] FAR _OFF 3 TOGGLE PARITY CHECK LATCHES
43 0006 E6 61 out PORT_B7AL 3 TO RESET ANY PENDING ERROR
44 0008 24 F3 AND AL ,RAM_PAR_ON
45  000A E6 61 out PORT_B, A
46
:; ROLL A BIT THROUGH THE FIRST WORD
49  000C 33 D2 XOR DX,DX 3 CLEAR THE INITIAL DATA PATTERN
50 000E B9 0010 MoV CX,16 3 ROLL 16 BIT POSIT ons
51 0011 2B FF sus 01,DI 3 START AT BEGINNIN
82 0013 2B F6 suB S1,S1 3 INITIALIZE OESTINATION POINTER
83 0015 F9 sTC 3 SET CARRY FLAG ON FOR FIRST BIT
54 0016 cis
55 0016 DI D2 RCL DX 3 MOVE BIT OVER LEFT TO NEXT POSITION
56 0018 89 15 MoV fo1),ox 3 STORE DATA PATTERN
57  001A 8B 05 MoV AX, [D1] 3 GET THE DATA WRITTEN
58  001C 33 C2 R AX, 3 INSURE DATA AS EXPECTED (CLEAR CARRY
29 001E EI F6 LOOPZ  Ci 3 LOOP TILL DONE OR ERROR

0
61 0020 75 66 INZ ci13 3 EXIT IF ERROR
62
62 gm-=-- CHECK CAS LINES FOR HIGH BYTE LOW BYTE
6
65 0022 BA FFOO MoV DX, OFFOOH 3 TEST DATA - AX= 0000H
66 0025 89 05 MoV DI ],AX 3 STORE DATA PATTERN = 0000H
67 0027 88 715 01 MoV D1+1],DH 3 WRITE A BYTE OF FFH AT ODD LOCATION
68  002A 8B 05 MOV AX, [DI 3 GET THE DATA - SHOULD BE OFFOOH
69 002C 33 C2 XOR AX,DX 3 CHECK THE FIRST WRITTEN
;? 002E 75 58 JNZ c13 3 ERROR EXIT IF NOT ZERO
72 0030 89 05 MoV D1}, AX 3 sruRE DATA PATTERN OF 0000H
73 0032 88 35 MoV D1}, 1 A BYTE OF FFH AT EVEN LOCATION
74 0034 86 F2 XCHG DH, DL 3 ser ox: 000FFH AND BUS SETTLE
75 0036 8B 05 MoV AX,[DI] 3 GET THE DAT.

76 0038 33 C2 XOR AX,DX 3 CHECK THE FIRST WRITTEN

;z 003A 75 4C INZ ci3 3 EXIT IF NOT
;9 §----- CHECK FOR 1/0 OR BASE MEMORY ERROR

0
81  003C E4 61 IN AL,PORT_B 3 CHECK FOR 1/0 - PARITY CHECK
82 003E 86 C4 XCHG AL, AH 3 SAVE ERROR
83 0040 E4 87 IN AL ,DMA_PAGE+6 3 CHECK FOR R/W OR 1/0 ERROR
:z 0042 22 EO AND H, 3 MASK FOR ERROR EXPECTED
:g gmm=== PARITY ERROR EXIT
88 0044 B8 0000 MoV AX,0 3 RESTORE AX TO 0000
gz 0047 75 3F INZ c13 3 EXIT IF PARITY ERROR
91 0049 BA AASS MoV DX, 0AASSH 3 WRITE THE INITIAL DATA PATTERN
92 04C c3s
93  004C 2B FF sus DI1,D1 3 START AT BEGINNING OF BLOCK
94  004E 2B Fo sus S1,S1 3 INITIALIZE DESTINATION POINTER
95 0050 8B CB MoV CX,BX 3 SETUP BYTE COUNT FOR LOOP
96 0052 8B C2 MoV AX,DX 3 GET THE PATTERN
97 0054 F3/ AB REP STOSW 3 STORE 64K BYTES (32K WORDS
98 0056 8B CB MoV ©X,BX 3 SET_coul
99 0058 2B Fé sus Si,S1 3 START AT BEGINNING

100 005A cet

101 005A AD LODSW 3 GET THE FIRST WRITTEN

102 0058 33 c2 XOR AX,DX 3 INSURE DATA AS EXPECTED

133 005D EI FB LooPZ  C6 3 LOOP TILL DONE OR ERROR

1

105 008F 75 27 INZ ci13 3 EXIT IF NOT EXPECTED (ERROR BITS ON)
106

|gl gm=--- CHECK FOR 1/0 OR BASE MEMORY ERROR

1

109 0061 E4 61 N AL ,PORT_B 3 CHECK FOR 1/0 -PARITY CHECK
110 0063 86 C4 XCHG L, AH 3 SAVE ERR

111 0065 E4 87 IN AL ,DMA_PAGE+6 3 CHECK FOR R/W OR 1/0 ERROR

||§ 0067 22 EO AND AH, AL

1"

14
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15 Rt PARITY ERROR EXIT

16

11T 0069 B8 0000 Mov AX,0 3 RESTORE AX TO 0000

|': 006C 75 1A JNZ ci13 3 GO IF YES

1"

|§o 3===== CHECK FOR END OF 64K BLOCK

121

122 006E 23 D2 AND DX, DX 3 ENDING ZERO PATTERN WRITTEN TO MEMORY?
123 0070 74 16 Jz ci13 3 YES - RETURN TO CALLER WITH AL=0
124

125 j===== SETUP NEXT PATTERN

126

127 0072 81 FA 55AA CmP DX, 055AAH 3 CHECK IF LAST PATTERN =55AA
128 0076 74 0B Jz c9 3 GO IF NOT

129 0078 81 FA 0101 CMP DX,0101H 3 LAST PATTERN 01017

130 007C 74 0B Jz cio 1 GO IF YE!

131 00TE BA 55AA Mov DX, 055AAH 3 WRITE 55AA TO STORAGE

132 0081 EB C9 JMP c3

133

134 | Ratuintaied INSURE PARITY BITS ARE NOT STUCK ON

135

136 0083 BA 0101 c9: Mov DX,0101H 3 WRITE 010! TO STORAGE

137 0086 EB C4 JMP c3

138

139 3=-=-= EXIT STORAGE TEST

140 0088 Ci3:

141 0088 C3 RET 3 ERROR IF ZF NOT SET

142

lli 34===-=- CHECKER BOARD TEST

14

145 0089 2B FF Cios suB o1,DI 3 POINT TO START OF BLOCK

146 008B 88 CB Mov CX,BX 1 GET THE BLOCK COUNT

147 008D DI E9 SHR CXy 1 3 DIVIDE BY 2

148 008F B8 AAAA Mov AX,1010101010101010B 1 SECOND CHECKER PATTERN

149 0092 BE 5555 Mov S1,0101010101010101B 3 FIRST CHECKER PATTERN

150 0095 Ciis

151 0095 96 XCHG AX,S1 3 FIRST CHECKER PATTERN TO AX
152 0096 AB STOSW 1 WRITE IT TO MEMORY

163 0097 96 XCHG AX,S1 3 SECOND CHECKER PATTERN TO AX
154 0098 AB STOSW 3 WRITE IT TO MEMOR'

155 0099 E2 FA LOOP cn 3 DO IT FOR CX COUNT

156

157 0098 2B Fé suB S1,S1 3 POINT TO START OF BLOCK

158 009D 8B CB Mov CX,B8X 3 GET THE BLOCK COUNT

159 009F DI E9 SHR CX, 1 3 DIVIDE BY 2

160 00A1 BF 5555 Mov D1,0101010101010101B 3 CHECK CORRECT

161  00A4 BA AAAA Mov DX,!G o101 1010108

162 00AT7 clas

163  00AT AD LODSW 3 GET THE DATA

164 00A8 33 C7 XOR AX,DI 1 CHECK CORRECT

165 O00AA 75 DC JNZ ci13 3 EXIT IF NOT

166

16T O0O0AC AD LODSW 3 GET NEXT DATA

168 00AD 33 C2 XOR AX, DX 3 CHECK SECOND PATTERN

169 00AF Ei Fe LoorPz ciz2 3 CONTINUE TILL DONE

170

171 00BY 75 DS JNZ ci13 3 ERROR EXIT IF NOT CORRECT

172

173 CHECK FOR 1/0 OR BASE MEMORY PARITY CHECK

174

175 00B3 E4 61 IN AL,PORT_B 3 CHECK FOR 1/0-PARITY CHECK

176 00B5 86 C4 XCHG AL, AH 3 SAVE ERROR

177 00B7 E4 87 IN AL ,DMA_PAGE+6 3 CHECK FOR R/W OR 1/0 ERROR

178 00B9 22 EO AND AH, AL

179

180 | Rataiuiied CHECKPOINT 32 FOR ADDRESS LINE 0->15 FAILURE

181

182 0088 BO 32 Mov AL,32H 3 B i it
183 00BD E6 80 out MFG_PORT, AL 3 <><> CHECKPOINT 32 <><>
184 O00BF B8 0000 Mov AX,D 3 RESTORE AX (SET AX TO ZERO)
185 o00C2 75 C4 JINZ ci3 3 EXIT IF PARITY ERROR

186

187 64K ADDRESS TEST AND FILL WITH ZERO

188

189 00C4 48 DEC AX 3 WRITE FIRST AND LAST LDCATIDN:FFFF
190 00C5 2B FF suB D1,DI 3 POINT TO START OF BLOCK

191 00C7 88 CB MoV CX,BX 3 GET THE BLOCK COUNT

192 00C9 83 E9 02 suB CcX,2 3 DO ALL LOCATIONS BUT

193 00CC AB STOSW 3 WRITE FIRST LOCATION AS FFFFH
194 00CD 40 NC AX 3 WRITE l

195 00CE F3/ AB REP STOSW 3 WRITE

196 00DO 48 DEC AX 3 LAST 'ORD 1S FFFF

197 00D!1 AB STOSW

198 00D2 2B F6 sus S1,S1 3 POINT TO START OF BLOCK

199 00D4 8B CB Mov CX,BX 3 GET THE BLOCK COUNT

200 00D6 83 E9 02 sus cXx,2

201 00D9 AD LODSW 3 GET THE DATA

202 O0ODA 35 FFFF XOR AX, OFFFFH 3 CHECK CORRECT

203 00DD 75 A9 JINZ ci13 3 EXIT IF NOT

204 00DF Ci12As

205 0ODF AD LODSW 3 GET NEXT DATA

206 00EO 0B CO OR AX, AX 3 ANY w

207 O0OE2 Ei! FB LOOPZ Ci12A H CONTINUE TILL LAST WORD m

208 OOE4 75 A2 JNZ ci13 3 GO_IF NOT CORRECT o

209 O00E6 AD LODSW 3 GET LAST WORD

210 O00ET 35 FFFF XOR AX, OFFFFH 3 S/B FFFF =

211 00EA 75 9C JNZ Cci3 § EXIT IF NOT 5

212

gIz CLEAR WORD 0 AND FFFE =
1

215 O00EC 2B FF sus D1,DI 3 CLEAR FIRST WORD o

216 00EE AB STOSW

217 O0OEF BF FFFE Mov D1,0FFFEH 3 CLEAR TOP WORD

Z|g 00F2 AB STOSwW

21

gg? 3---=- CHECK FOR 1/0 OR BASE MEMORY

222 O0OF3 E4 61 IN AL,PORT_B 3 CHECK FOR 1/0 - PARITY CHECK

223 O0OF5 86 C4 XCHG AL, AH 3 SAVE ERROR

224 O0OF7 E4 87 IN AL ,DMA_PAGE+6 3 CHECK FOR R/W OR 1/0 ERROR

225 O00F9 22 EO AND AH, AL

226 0OFB B8 0000 Mov AX,0 3 SET AX EQUAL ZERO

227 OOFE EB 88 JMP ci13 3 ERROR EXIT IF ZF NOT SET

228 0100 STGTST_CNT ENDP

TEST6 5-85
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229 PAGE
230 3
gg; 3 PRINT ADDRESS AND ERROR MESSAGE FOR ROM CHECKSUM ERRORS :
3
233 0100 ROM_ERR PROC NEAR
234 0100 52 PUSH DX 3 SAVE POINTER
235 0101 06 PUSH ES
236 0102 50 PUSH AX
237 0103 B8 ---- R MOV AX,DATA 3 SET ES TO DATA SEGMENT
238 0106 8E CO MOV ES,AX
239 0108 58 POP AX 3 RESTORE AX
240 0109 50 PUSH AX
241 010A 8C DA MOV DX,DS 3 GET ADDRESS POINTER
242 010C 26: 88 36 0015 R MOV ES:1OMFG_ERR_FLAG,DH 3
243 3 <><> CHECKPOINTS CO->F4 <><>
244 0111 81 FA C800 cMP DX, 0C800H 3 DISPLAY CARD IN ERROR?
245 0115 1C 0D JL ROM_ERR_BEEP 3 GIVE DISPLAY CARD FAIL BEEP
246 0117 E8 0000 E CALL PRT_SEG 3 PRINT SEGMENT IN ERROR
247 011A BE 0000 E MOV S1,0FFSET F3A 3 DISPLAY ERROR MESSAGE
248 011D E8 0000 E CALL E_MSG
249 0120 ROM_ERR_END:
250 0120 58 POP AX
251 0121 07 POP ES
252 0122 5A POP DX
253 0123 C3 RET
254 0124 ROM_ERR_BEEP:
255 0124 BA 0102 MOV DX, 0102H 3 BEEP | LONG, 2 SHORT
256 0127 E8 0000 E CALL ERR_BEEP
257 012A EB F4 JMP SHORT ROM_ERR_END
258 012C ROM_ERR ENDP
259
260 1 THIS SUBROUTINE SENDS AN OUTPUT COMMAND TO THE KEYBOARD AND 1
261 3 RECEIVES THE KEYBOARD RESPONSE. :
262 3 ENTRY REQUIREMENTS: 1
263 3 AL = COMMAND/DATA TO BE SENT 3
264 3 EXIT PARAMETERS: 1
265 3 ZERO FLAG = | IF ACK RECEIVED FROM THE KEY BOARD 1
266 3 AL = RESPONSE 3
267 3
;s: o12c XMIT_8042 PROC NEAR
6!
g;o CHECK INPUT BUFFER FULL
1
272 012C 86 EO XCHG AH, AL 3 SAVE COMMAND
273 012E 2B C9 suB €X,CX 3 SET LOOP TIME-OUT
274 0130 XMITLOOP:
275 0130 E4 64 IN AL,STATUS_PORT
276 0132 A8 02 TEST AL, INPT_BUF_FULL 3 CHECK INPUT BUFFER FULL
277 0134 EO0 FA LOOPNZ  XMiTLOOP
278 0136 E3 34 JeXZ SHORT XMIT_EXIT
g;z 0138 86 EO XCHG AH, AL 3 RESTORE COMMAND
281 g----= ISSUE THE COMMAND
282
283 013A E6 60 out PORT_A,AL 3 SEND THE COMMAND
;:4 013C 2B C9 sus €X,CX 3 SET LOOP COUNT
5
g:? | it CHECK OUTPUT BUFFER FULL
288 O013E E4 64 XMIT_1: IN AL, STATUS_PORT
289 0140 8A EO MoV AH, AL 3 SAVE STATUS
290 0142 A8 01 TEST AL,OUT BUF_FULL 3 CHECK IF 8042 HAS DATA
291 0144 74 02 Jz XM 3 GO IF NOT
292 0146 E4 60 IN AL, PB 3 FLUSH DATA
293 0148 F6 C4 02 XMIT_2: TEST AH INPT BUF _FuLL 3 CHECK COMMAND ACCEPTED
294 0148 EO FI LOOPNZ
295 014D 15 1D INZ SHORT XMIT_EXIT 3 NO FLUSH OR COMMAND NOT ACCEPTED
296
g:v 3-=--- CHECK OUTPUT BUFFER FULL
8
299 014F B3 06 MOV BL.é 3 SET COUNT
300 0181 2B C9 sus CX,CX 3 SET LOOP COUNT
301 0153 E4 64 XMIT_3: IN AL,STATUS_PORT
302 0155 A8 01 TEST AL,OUT_BUF_FULL 3 CHECK IF HAS DATA
303 0157 EI FA LOOPZ  XMIT_3' 3 WAIT TILL DONE
304 0159 75 08 INZ XMIT 4
305 0158 FE CB DEC BL 3 DECREHENT OUTER LOOP
306 015D 75 F4 INZ SHORT XMIT_3 3 TRY AGAIN
307 015F FE C3 INC B 3 SET ERROR FLAG
308 0161 EB 09 JMP SHORT XMIT_EXIT 3 8042 STUCK BUSY
309
glo gm==-- GET THE DATA
1"
312 0163 28 C9 XMIT_4: SuB €X,Cx 3 ALLOW TIME FOR POSSIBLE
313 3 ERROR -> SYSTEM UNIT OR KEYBOARD
314 0165 E2 FE XMIT_S: LOOP XMIT_§
315 0167 E4 60 IN AL ,PORT_A
316 0169 83 E9 01 sus CX,01H 3 SET CX OTHER THAN ZERO
317 016C XMIT_EXIT:
318 016C C3
géz 016D XMIT_8042 ENDP
321 3--- BOOT_STRAP -- INT 19 H
322 3 BOOT STRAP LOADER [}
323 3 TRACK 0, SECTOR | IS READ INTO THE 1
324 3 BOOT LOGATION (SEGMENT 0 OFFSET 7C00) :
ggb 3 AND CONTROL 1S TRANSFERRED THERE. 3
6 3 H
327 3 IF THERE IS A HARDWARE ERROR CONTROL IS '
3§n 3 TRANSFERRED TO THE ROM BASIC ENTRY POINT t
329 3
gg? ASSUME CS:CODE,DS:ABS0,ES$ABSO
332 016D BOOT_STRAP_1 PROC NEAR
333
334 016D B8 ---- R MOV AX,ABSO 3 ESTABLISH ADDRESSING
335 0170 8E D8 MoV DS, AX
336 0172 8E CO MoV ES,AX
337
gga RESET THE DISK PARAMETER TABLE VECTOR
9
340 0174 CT 06 0078 R 0000 E MoV WORD PTR ©DISK_POINTER, OFFSET DISK_BASE
341 017A 8C OE 007A R MoV WORD PTR @DISK_POINTER+2,CS
342

5-86 TEST6
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343 1----- CLEAR ®BOOT_LOCN
344
345 017E 33 CO XOR AX, AX
346 0180 B9 0100 MoV CX,256 3 CLEAR 256 WORDS
347 0183 BF T7C00 R MOV D1,0FFSET @BOOT_LOCN
348 0186 F3/ AB REP STOS
349
gg? | atiniied LOAD SYSTEM FROM DISKETTE -- CX HAS RETRY COUNT
352 0188 FB ST1
353 0189 B9 0004 MoV CX,4 3 SET RETRY COUNT
354 018C 51 His PUSH cx 3 IPL SYSTI
355 018D B4 00 MOV AH,0 3 RESET THE DISKETTE SYSTEM
356 O018F CD 13 INT 13H 3 DISKETTE_
387 0191 72 OF Jc H2 1 IF ERROR, TRY AGAIN
358
359 0193 B8 0201 MOV AX,201H 3 READ IN THE SINGLE SECTOR
360 0196 2B D2 sus DX,DX 3 TO THE BOOT LOCATION
361 0198 8E C2 MoV ES,DX
362 019A BB 7C00 R MOV BX,0FFSET ®BOOT_LOCN 3 DRIVE 0, HEAD O
363 019D B9 0001 Mov CX, 1 3 SECTOR 1, TRACK 0
364 01A0 CD 13 INT 13H 3 DISKETTE 10
365 01A2 59 H2: POP cx 3 RECOVER RETRY COUN’
366 01A3 73 09 JNC H4 H CARRY FLAG SET BY UNSUCCESSFUL READ
367 01A5 80 FC 80 CMP AH, 80H 1 TIME OUT, NO RETI
368 01A8 74 22 Jz H TRY FIXED DISK
369 O01AA E2 EO LooP H1 3 DO IT FOR RETRY TIMES
3;? 01AC EB IE JMP SHORT H5 3 TRY FIXED DISK
3
312 3----- BOOT RECORD READ SUCCESSFUL
3713 $===== INSURE FIRST BYTE OF LOADED BOOT RECORD IS VALID (NOT ZERO)
374
375 OIAE 80 3E 7C00 R 06 Hé4s CMP BYTE PTR ©BOOT_LOCN,06H | CHECK FOR FIRST INSTRUCTION INVALID
g;g 01B3 12 T JB Hi10 F BOOT NOT VALID PRINT MESSAGE HALT
378 INSURE DATA PATTERN FIRST 8 WORDS NOT ALL EQUAL
3719
380 01B5 BF 7C00 R MOV DI1,0FFSET @BOOT_LOCN 3 CHECK DATA PATTERN
381 0188 B9 0008 MoV CX,8 t CHECK THE NEXT 8 WORDS
382 01BB At 7C00 R MoV AX,WORD PTR @BOOT_LOCN
383
384 O0IBE 83 C7T 02 H4As ADD DI,2 3 POINT TO NEXT LOCATION
385 0ICi 3B 05 CmP AX,[D1] 3 CHECK DATA PATTERN FOR A FILL PATTERN
386 01IC3 EI F9 LOOPZ H4A
387 01IC5 T4 5F Jz H10 3 BOOT NOT VALID PRINT MESSAGE HALT
388
389 0ICT EA 7C00 --—- R H4_A:  UMP ©B00T_LOCN
390
391 | Raluiiaind ATTEMPT BOOTSTRAP FROM FIXED DISK
392
393 01CC BO 44 H53 MOV AL, 044H 3 QOGO OODOODD
394 O0ICE E6 80 ouT MFG_PORT, AL 3 <><> CHECKPOINT 44 <><>
395 ASSUME  DS:DATA
396 01D0 E8 0000 E CALL DDS
397 01ID3 F6 06 008B R Ot TEST OLASTRATE,DUAL 3 FLOPPY/FIXED DISK CARD INSTALLED
398 ASSUME DS:ABSO
399 01D8 B8 ---- R MOV AX,ABSO 3 ESTABLISH ADDRESSING
400 01DB 8E D8 MOV DS, AX
401 01DD 74 3D Jz H9 3 GO IF NOT
402
403 | Rttt CHECK FOR FIXED DISK INITIALIZATION ERROR
404
405 O0IDF BO OE Mov AL,CMOS_DIAG 3 GET POST POWER ON STATUS (NMI ENABLED)
406 OIE!I E8 0000 E CALL CMOS_READ 3 FROM DIAGNOSTIC STATUS BYTE
407 O1E4 A8 08 TEST AL.HF_FAIL 3 DID WE HAVE A FIXED DISK FAILURE?
408 O01E6 75 34 JNZ H9 3 GO IF YES
409
410 O01E8 2B CO suB AX, AX 3 RESET DISKETTE
411 O1EA 2B D2 sus DX ,DX
412 OIEC CD 13 INT 13H
413 0I1EE B9 0003 MOV CX,3 3 RETRY COUNT
414 OIF1 He:
415 0IF1 51 PUSH cX 3 SAVE RETRY COUNT
416 01F2 BA 0080 MOV DX,0080H 3 FIXED DISK ZERO
417 O01IF5 B8 0201 Mov AX,0201H 3 READ IN A SINGLE SECTOR
418 01IF8 2B DB sus BX,BX
419 OIFA B8E C3 MOV ES,BX
420 OIFC BB 7C00 R Mov BX,0FFSET ©BOOT_LOCN 3 TO THE BOOT LOCATION
421 OIFF B9 000! MOV CX,y 1 3 SECTOR 1, TRACK 0
422 0202 CD 13 INT 13H 3 FILE 1/0 CALL
423 0204 59 POP cX 3 RECOVER RETRY COUNT
424 0205 712 08 JC H8
425 0207 81 3E TDFE R AA55 CMP WORD PTR ©BOOT_LOCN+510D,0AA55H 3 TEST FOR GENERIC BOOT BLOCK
426 020D 74 B8 Jz H4_A
427
428 020F 51 H8: PUSH cXx
429 0210 BA 0080 MoV DX,0080H 3 FIXED DISK ZERO
430 0213 2B CO suB AX,AX 3 RESET THE FIXED DISK
431 0215 CD 13 INT 13H 3 FILE 1/0 CALL
432 0217 59 POP cXx 3 RESTORE LOOP COUNT
433 0218 712 08 JC H10A 3 IF ERROR, TRY AGAIN
4:; 021A E2 DS LooP He 3 DO IT FOR RETRY TIMES (72}
4 m
436 | Rt UNABLE TO IPL FROM THE DISKETTE OR FIXED DISK (o]
437
438 021C BO 45 H9: MOV AL ,045H 3 LD j
439 021E E6 80 ouTt MFG_PORT, AL 3 <><> CHECKPOINT 45 <><> o
440
441 0220 CD 18 INT 18H 3 GO TO RESIDENT BASIC =
442 o
442 3-==== HARD FILE RESET FAILURE
44
445 0222 E2 EB H10A: LOOP H8 3 TRY RESET AGAIN
::g 0224 EB F6 JMP H9 3 GO TO RESIDENT BASIC
448 3===-== IF DISKETTE READ OK BUT BOOT RECORD IS NOT STOP SYSTEM ALLOW SOFT RESET
449
450 0226 BE 0000 E H103 MoV S1,0FFSET E602 3 PRINT DISKETTE BOOT
451 0229 E8 0000 E CALL E_MSG 3 PRINT MESSAGE
452 022C EB FE JMP HT1
453 022E BOOT STRAP_1 ENDP
454 022E ENDP
455 022E CDDE ENDS
456 END
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IF NO DRIVES ARE PRESENT THEN: ES AX BX,CX,DX,D1=0.
ODSKETTE_STATUS = 0 AND CY IS RE!

(AH) = 15H READ DASD TYPE
OUTPUT REGISTERS

1 PAGE 118,121
2 TITLE DSKETTE -- 04/21/86 DISKETTE BIOS
3 .
4 .LIST
5 SUBTTL (DSK1.ASM)
6 SLIST
7 3== INT 13 H
8 3 DISKETTE 1/0
L3 3 THIS INTERFACE PROVIDES DISK ACCESS TO THE 5.25 INCH 360 KB,
10 3 1.2 MB, 720 KB, AND 1.44 MB DISKETTE DRIVES.
1" 3 INPUT
12 3 (AH) =00H RESET DISKETTE SYSTEM
13 3 HARD RESET TO NEC, PREPARE COMMAND, RECAL IBRATE REQUIRED
14 3 ON ALL DRIVES
15 3
16 3 (AH)=01H READ THE STATUS OF THE SYSTEM INTO (AH)
17 3 ODISKETTE_STATUS FROM LAST OPERATION IS USED
18 3
19 1 REGISTERS FOR READ/WRITE/VERIFY/FORMAT
20 3 (oL) - DRIVE NUMBER (0-1 ALLOIED. VALUE CHECKED)
21 3 (DH) - HEAD NUMBER (0-1 ALLOWED, NOT VALUE CHECKED)
22 3 (cH) - TRACK NUMBER (NDT VALUE CHECKED)
23 3 MED TRACK NUMBER
24 3 320/360 szolasu 0-39
25 3 2 t.2M 0-39
26 3 .2!4 1.2M 0-79
21 1] 120K 120K 0-79
28 3 0-79
29 3 (cL) - SECTDR NUMEER (NOT VALUE CHECKED, NOT USED FOR FORMAT)
30 3 EcToR NUMBER
31 3 320[360 320/360 -8/9
32 3 320/360 t.2M I-519
33 3 . . 1-15
34 3 720K 720K 1-9
35 1 1.44M 1.44M
36 3 (AL) - NUMBER OF SECTORS (NOT VALUE CHECKED. NOT USED FOR FORMAT
371 3 MEDIA DRIVE MAX NUMBER OF SECTORS
38 3 320/360  320/360 8/9
39 3 320/360 1.2M 8/9
40 i 1.2M 1.2M 15
41 3 720K 720K 9
42 1 1.44M 1.44M 18
43 3
4; 3 (EStBX) - ADDRESS OF BUFFER (NOT REQUIRED FOR VERIFY)
4 ]
46 1
47 3 (AH)=02H READ THE DESIRED SECTORS INTO MEMORY
48 3
;9 3 (AH)=03H WRITE THE DESIRED SECTORS FROM MEMORY
0 3
51 3 (AH) =04H VERIFY THE DESIRED SECTORS
52 H
53 3 (AH)=05H FORMAT THE DESIRED TRACK
84 H {ES:BX) WMUST M T TG _The COLLECTI OF
55 3 FOR THE TRACK. EACH FIELD 1S COMPOSED OF 4 BYTES, (C,H R.Nb,
56 3 WHERE C = TRACK NUMBER, H=HEAD NUMBER, R = SECTOR NUMBER,
57 3 N= NUMBER OF BYTES PER SECTOR (00=128,01=256,02=512, oa-1oz4yw
58 3 THERE MUST BE ONE ENTRY FOR EVERY SECTOR ON THE
59 i THIS INFORMATION 1S USED TO FIND THE REQUESTED SECTOR DURING
60 3 READIIRITE ACCESS .
61 3
62 3 PRIDR TD FORMATTING A DlSKETTE. IF THERE EXISTS MORE THAN
63 3 ONE SUPPORTED MEDIA FORMAT TYPE WITHIN THE DRIVE IN QUESTION,
64 3 THEN 'SET DASD TYPE" (INT 13H, AH = ITH) OR "SET MEDIA TYPE"
65 3 (INT 13H, AH = 18H) MUST BE CALLED TO SET THE DISKETTE TYPE
66 3 THAT IS TO BE FORMATED. IF "SET DASD TYPE" OR "SET MEDIA TYPE"
67 3 IS NOT CALLED, THE FORMAT ROUTINE WILL ASSUME THE MEDIA FORMAT
68 3 TO BE THE MAXIMUM CAPACITY OF THE DRIVE.
69 3
70 3 THESE PARAMETERS OF DISK_BASE MUST BE CHANGED IN ORDER TO
7 3 FORMAT THE FOLLOWING MEDTAS:
T2 3
73 1 t MEDIA 1 DRIVE t PARM | 1 PARM 2 3
74 3
5 3 1 320K 3 320K/360K/t.2M & 50H ] 8 ]
76 3 t 360K t 320K/360K/1.2M 1 S0H ¢ 9 3
17 3 1 1.2M 1 1.2M 1 54H 1 15 3
78 ] 1 720K 1 T20K/1.44M t 50H s 9 $
79 3 1 1.44M 3 1.44M t 6CH' 1 18 1
80 3
81 3 NOTES: - PARM | = GAP LENGTH FOR FORMAT
82 3 = PARM 2 = EOT (LAST SECTDR ON TRACK)
83 3 - DISK_BASE IS POINTED TO BY DISK POINTER LOCATED
4 3 AT ABSOLUTE ADDRESS 017
88 ] - IHEN FORMAT OPERATIONS ARE COMPLETE, THE PARAMETERS
:? 3 SHOULD BE RESTORED TO THEIR RESPECTIVE INITIAL VALUES
3
88 ]
89 3 (AH) =08H READ DRIVE PARAMETERS
90 3 REGISTERS
91 3 INPUT
:g 3 I.I“IZlLJ) = DRIVE NUMBER (0-1 ALLOWED, VALUE CHECKED)
3 OuTI
94 3 lESlDI) POINTS YO DRIVE PARAMETERS TABLE
95 3 H) OF 10 BITS MAXIMUM
96 3 (CL) - BITS 1 l 6 - HIGH ORDER TWO BITS DF MAXIMUM TRACKS
97 3 - BITS § THRU 0 - MAXINUN SECTORS PER TRACK
98 3 DH) = MAXIMUM HEAD NUMBER
99 3 (DL) = NUMBER OF DISKETTE DRIVES INSTALLED
100 h (BH) - 0
101 3 (BL) - BITS 7 THRU 4 - 0
102 3 BITS 3 THRU 0 - VALID DRIVE TYPE VALUE IN CMOS
103 ] (AX) = 0
104 ] UNDER THE FOLLOWING CIRCUMSTANCES:
108 ] (1) THE DRIVE NUMBER IS INVALID,
106 3 (2) THE DRIVE TYPE 1S UNKNOWN AND CMOS IS NOT PRESENT.
107 3 (3) THE DRIVE TVPE 1S UNKND'N AND CMOS IS
108 ] FE UN IN AND THE cuos 'DRIVE TYPE IS INVALID
109 3 THEN ES,AX, BX CX DH,D NUMBER OF DRIVES.
]
3
i
3
3
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18 3 (AH) - ON RETURN IF CARRY FLAG NOT SET, OTHERWISE ERROR
16 3 IVE_NOT PRESENT
17 ' o1 - DISKETTE, NO CHANGE LINE AVAILABLE
118 1 02 - DISKETTE, CHANGE LINE AVAILABLE
119 3 03 - RESERVED
120 1 (DL) - DRIVE NUMBER (0-1 ALLOWED, VALUE CHECKED)
121 1
122 '
123 3 (AH) 216H DISK CHANGE LINE STATUS
124 3 OUTPUT REGISTERS
125 ' (AH) - 00 - DISK CHANGE LINE NOT ACTIVE
126 3 06 - DISK CHANGE LINE ACTIVE & CARRY BIT ON
127 ' (DL) - DRIVE NUMBER (0-1 ALLOWED, VALUE CHECKED)
128 3
129 3
130 ' (AHI=1TH SET DASD TYPE FOR FORMAT
131 ' INPUT REGISTE
132 1 (AL) - 00 - "ot usep
133 3 01 - DISKETTE 320/360K IN 360K DRIVE
134 ' 02 - DISKETTE 360K IN 1.2M DRIVE
138 1 03 - DISKETTE 1.2M IN 1.2M DRIVE
136 ' 04 - DISKETTE 720K IN 720K DRIVE
137 1 (DL) - DRIVE NUMBER (0-1 ALLOWED, VALUE CHECKEDj
138 ' DO NOT USE WHEN DISKETTE ATTACH CARD USED)
139 3
140 1 (AH)=18H SET MEDIA TYPE FOR FORMAT
141 3 INPUT REGISTERS
142 1 (CH) - LOW ORDER 8 OF 10 BITS MAXIMUM NUMBER OF TRACKS
143 3 (CL) - BITS 7 & 6 - HIGH ORDER TWO BITS OF MAXIMUM TRACKS
144 1 - BITS 5 THRU 0 - MAXIMUM SECTORS PER TRACK
145 1 (DL) - DRIVE NUMBER (0-1 ALLOWED, VALUE CHECKED)
146 3 OUTPUT REGISTERS
147 3 (ES:DI) - POINTER TO DRIVE PARAMETERS TABLE FOR THIS MEDIA TYPE,
148 3 UNCHANGED 1F (AH) 1S NON-ZERO
149 ' (AH) - OOH, CY = 0, TRACK AND SECTORS/TRACK COMBINATION IS SUPPORTED
150 3 - 01H, CY = f, FUNCTION IS NOT AVAILABLE
151 ' - OCH, GY = 1, TRACK AND SECTORS/TRACK COMBINATION IS NOT SUPFORTED
152 3 OR DRIVE TYPE
153 1 - 80H, CY = {, TIME OUT (D1SKETTE NOT PRESENT)
154 3
155 ' DISK CHANGE STATUS 1S ONLY CHECKED WHEN A MEDIA SPECIFIED IS OTHER
156 1 THAN 360 KB DRIVE. IF THE DISK CHANGE LINE IS FOUND TO BE
157 3 ACTIVE THE FOLLOWING ACTIONS TAKE PLACE1
158 1 ATTEMPT TO RESET DISK CHANGE LINE TO INACTIVE STATE.
159 1 IF ATTEMPT SUCCEEDS SET DASD TYPE FOR FORMAT AND RETURN DISK
160 ' CHANGE ERROR CODE
161 3 IF ATTEMPT FAILS RETURN TIMEOUT ERROR CODE AND SET DASD TYPE
162 1 TO A PREDETERMINED STATE INDICATING MEDIA TYPE UNKI
163 1 IF THE DISK CHANGE LINE TN INACTIVE PERFORM SE7 DASD TYPE FOR FORMAT
164 3
165 i DATA VARIABLE -- ©DISK_POINTER
166 1 DOUBLE WORD POINTER TO THE CURRENT SET OF DISKETTE PARAMETERS
167 3
168 3 OUTPUT FOR ALL FUNCTIONS
169 3 AH = STATUS OF OPERATION
170 ' STATUS BITS ARE DEFINED IN THE EQUATES FOR @DISKETTE_STATUS
171 1 VARIABLE IN THE DATA SEGMENT OF THIS MODULE
172 1 CY = 0 SUCCESSFUL OPERATION (AH=0 ON RETURN, EXCEPT FOR READ DASD
173 3 TYPE AH=(15)).
174 H CY = | FAILED OPERATION (AH HAS ERROR REASON)
175 1 FOR READ/WRITE/VERIFY
176 1 = COUNT OF SECTORS TRANSFERRED
177 1 os BX,DX,CX PRESERVED
178 3 NOTE: IF AN ERROR IS REPORTED BY THE DISKETTE CODE, THE APPROPRIATE
179 3 ACTION IS TO RESET THE DISKETTE, THEN RETRY THE OPERATION.
180 1 ON READ ACCESSES, NO MOTOR START DELAY IS TAKEN, SO THAT
181 1 THREE RETRIES ARE REQUIRED ON READS TO ENSURE THAT THE
182 3 PROBLEM 1S NOT DUE TO MOTOR START-UP.
183 3
184 .LIST
188 3 DISKETTE STATE MACHINE - ABSOLUTE ADDRESS 40190 (DRIVE A) & 91 (DRIVE B)
186 .LIST
187 3
188 P01 1 1 1 1 1 1 1 1
189 s 11T 1 6 1 5 1 4 1 3 1 2 1 1 1 0
190 Pl 1 1 1 1 1 I 1 1
191 3
192 3 1 1 1 1 1
193 3 1 1 1 1 1
194 ' 1 1 1 1 1
195 1 1 1 1 I RESERVED 1
196 1 1 1 1 1 PRESENT STATE
197 1 1 1 i 1 0001 360K IN 360K DRIVE UNESTABLISHED
198 1 1 1 1 1 001: 360K IN 1.2M DRIVE UNESTABLISHED
199 3 1 1 1 1 0101 1.2M IN 1,2M DRIVE UNESTABLISHED
200 1 1 1 1 1 011s 360K IN 360K DRIVE ESTABLISHED
201 1 1 1 i 1 1001 360K IN 1.2M ORIVE ESTABLISHED
202 3 1 1 1 1 1011 1.2M IN 1.2M DRIVE ESTABLISHED
203 3 1 1 1 1 1704 RESERVE
204 ' 1 1 1 1 1174 NONE OF THE ABOVE
205 3 1 1 1 1
206 3 I 1 1 --=---> MEDIA/DRIVE ESTABLISHED v
207 1 1 1 1 m
208 3 1 1 -=======--=---> DOUBLE STEPPING REQUIRED (360K IN 1.2M o
209 i 1 1 DRIVE) =
210 ' 1 1 =
211 3 DATA TRANSFER RATE FOR THIS DRIVE: o
212 H
213 H 00: 500 KBS =
214 3 011 300 KbS .
215 3 101 250 K
216 3 [ RESERVED
217 H
218
;ég .LIST
221 3 STATE OPERATION STARTED - ABSOLUTE ADDRESS 40192 (DRIVE A) & 93 (DRIVE B)

3
223 3 PRESENT CYLINDER NUMBER - ABSOLUTE ADDRESS 40194 (DRIVE A) & 95 (DRIVE B)
224 3
225 SUBTTL (DSK2.ASM)

DSKETTE 5-89



IBM Personal Computer MACRO Assembler

DSKETTE -~ 04/21/86 DISKETTE

0000

5-90 DSKETTE

Version 2.00 1-3
B10S 04-21-86
(DSK2 . ASM)
PAGE
MD_STRUC STRUC
MD_SPEC 1 oB ? 3 SRT=D, HD UNLOAD=OF - 1ST SPECIFY BYTE
MD_SPEC2 0B ? 3 HD LOAD=1, MODE=DMA - 2ND SPECIFY BYTE
MD_OFF_TIM DB ? 3 WAIT TIME AFTER OPERATION TILL MOTOR OFF
MD_BYTTSEC o8 ? 3 5|z BYTESISECT
MD_SEC_TRK o8 ? 3 LAST SECTOR ON TRACK)
~GAP o8 ? 3 GAP L NGT
MD_DTL o8 ? 3
_GAP3 0B ? 3 GAP LENGTH FOR FORMAT
MOZFIL_BYT 0B ? 3 FILL BYTE FOR FORMAT
_HD_T o8 ? 3 HEAD SETTLE TIME (MILLISECONDS
MD_STR_TIM DB ? 3 MOTOR START TIME (1/8 SECONDS
MD_MAX_TRK o8 ? 3 MAX. TRACK NUMBER
MD_RATE 0B ? 3 DATA TRANSFER RATE
MD_STRUC ENDS
BITTOFF EQU TFH
BITTON EQU 80H
PUBLIC DISK_INT_{
PUBLIC
PUBLIC DSKETTE_SETUP
PUBLIC DISKETTE_I0_!
EXTRN  CMOS READINEAR
EXTRN  DDS:NEA
EXTRN  DISK BASExNEAR
EXTRN  WAITFINEAR
CODE SEGMENT BYTE PUBLIC

ASSUME CS:CODE,DS:DATA,ES:DATA

3
3 DRIVE TYPE TABLE :
3
DR_TYPE bB o1 3 DRIVE TYPE, MEDIA TABLE
ow OFFSET MD_TBL1
2] 02+BITTON
bw OFFSET MD_TBL2
DR_DEFAULT DB 0,
ow OFFSET MD_TBL3
] 03
ow OFFSET MD_TBL4
DB 04+BITTON
bw OFFSET MD_TBLS
DB 04
ow OFFSET MD_TBL6
DR_TYPE_E =$ END OF TABLE
DR_CNT EQU (DR_TYPE_E-DR TYPE) 13
)
3 MEDIA/DRIVE PARAMETER TABLES H
)
3
H 360 KB MEDIA IN 360 KB DRIVE 3
H
MD_TBL1 LABEL BYTE
oB 110111118 3 SRT=D, HD UNLOAD=0F - IST SPECIFY BYTE
o8 2 3 HD LOAD=1, MODE=DMA - 2ND SPECIFY BYTE
bB MOTOR_WAIT 3 WAIT TIME AFTER OPERATION TILL MOTOR OFF
DbB 2 ) 5(2 BVTESISECTOR
DB 09 3 LAST SECTOR ON TRACK)
DB 02AH H GAP LEN TH
DB OFFH 3 DTL
oB 050H 3 GAP LENGTH FOR FORMAT
bB OF6H 3 FILL BYTE FOR FORMAT
oB 15 3 HEAD SETTLE TIME (MILLISECONDS)
oB 8 3 MOTOR START TIME (1/8 SECONDS)
o 39 3 MAX. TRACK NUMBER
[*:] RATE_250 3 DATA TRANSFER RATE
3
3 360 KB MEDIA IN 1.2 MB DRIVE H
H
MD_TBL2 LABEL BYTE
bB 11011111B 3 SRT=D, HD UNLOAD=OF - 1ST SPECIFY BYTE
o8 2 3 HD LOAD=1, MODE=DMA - 2ND SPECIFY BYTE
DB MOTOR_WAIT 3 WAIT TIME AFTER OPERATION TILL MOTOR OFF
DB 2 3 512 BYTES/SECTOR
DB 09 3 EOT ( LAST SECTOR ON TRACK)
DB 02AH 3 GAP LENGTH
oB OFFH 3 DTL
DB 050H 3 GAP LENGTH FOR FORMAT
oB OF6H 3 FILL BYTE FOR FORMAT
DB 15 3 HEAD SETTLE TIME (MILLISECONDS)
DB 8 3 MOTOR START TIME (1/8 SECONDS)
oB 39 3 MAX. TRACK NUMBER
[>] RATE_300 3 DATA TRANSFER RATE
i
3 1.2 MB MEDIA IN (.2 MB DRIVE B
H
MD_TBL3 LABEL BYTE
DB 110111118 3 SRT=D, HD UNLOAD OF - 1ST SPECIFV BYTE
bB 2 3 HD LOAD=f, MODE: A - 2ND SPECIFY BYTE
DB MOTOR_WAIT 3 WAIT TIME AFTER OPERATION TILL MOTOR OFF
oB 2 3 512 BYTES/SECTOR
oB 15 3 EQOT ( LAST SECTOR ON TRACK)
2] 01BH 3 GAP LENGTH
oB OFFH 3 DTL
oB 054H 3 GAP LENGTH FOR FORMAT
DB OF6H 3 FILL BYTE FOR FORMAT
oB 15 3 HEAD SETTLE TIME (MILLISECONDS)
bB 8 3 MOTOR S‘I‘ART TIME (1/8 SECONDS)
DB 19 3 MAX. TRACK NUMBER
DB RATE_500 3 DATA TRANSFER RATE
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421 006A E8 0000 E
422 006D 80 FC 19
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424 0072 B4 14

B FA
445 0098 8A 26 0041 R
446 009C Cé6 06 0041 R 00
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i
3 720 KB MEDIA IN 720 KB DRIVE '
$
MD_TBL4 LABEL BYTE
DB 110111118 3 SRT=D, HD UNLOAD=OF - 1ST SPECIFY BYTE
o8 2 3 HD LOAD=1, MODE=DMA - 2ND SPECIFY BYTE
DB MOTOR_WAIT 3 WAIT TIME AFTER OPERATION TILL MOTOR OFF
0B 2 3 512 BYTES/SECTOR
0B 09 3 EOT ( LAST SECTOR ON TRACK)
08 02AH 3 GAP LENGTH
DB OFFH 3 D
0B 050H 3 GAP LENGTH FOR FORMAT
DB OF6H 3 FILL BYTE FOR FORMAT
DB 15 § HEAD SETTLE TIME (MILLISECONDS
o8 8 3 MOTOR START TIME (1/8 SECONDS
) 79 3 MAX. TRACK NUMBER
08 RATE_250 1 DATA TRANSFER RATE
3
3 720 KB MEDIA IN 1.44 MB DRIVE 3
s
MD_TBLS LABEL BYTE
0B 110111118 3 SRT=D, HD UNLOAD=OF - IST SPECIFY BYTE
0B 2 + HD LOAD=1, MODE=DMA - 2ND SPECIFY BYTE
o8 MOTOR_WAIT 3 WAIT TIME AFTER OPERATION TILL MOTOR OFF
0B 2 3 512 BYTES/SECTOR
o8 09 3 EOT ( LAST SECTOR ON TRACK)
o8 02AH 3 GAP LENGTH
o8 OFFH 3 DTL
0B 050H 1 GAP LENGTH FOR FORMAT
0B OF6H 3 FILL BYTE FOR FORM
0B 15 3 HEAD SETTLE TIME WILL1SECONDS
o8 i MOTOR START TIME (1/8 SECONDS)
0B 79 3 MAX. TRACK NUI
o8 RATE_250 3 DATA TRANSFER AT
]
3 1.44 MB MEDIA IN 1.44 MB DRIVE :
3
MD_TBL6 LABEL BYTE
oB 101011118 1 SRT=A, WD UNLOAD=OF - 1ST SPECIFY BYTE
0B 2 3 HD LOAD=1, MODI - 2ND SPECIFY BYTE
DB MOTOR_WAIT 3 WAIT TIME AFTER “BPERATION TILL WOTOR GFF
o8 2 31 512 BYTES/SEC
o8 18 § EOT ( LAST SECTOR ON TRACK)
o8 01BH 1 GAP LENGTI
o8 OFFH 3 DTL
DB 06CH 3 GAP LENGTH FOR FORMAT
o8 OF&H 3 FILL BYTE FOR FORMAT
b8 15 3 HEAD SETTLE TIME (MILLISECONDS
o8 8 3 MOTOR START TIME (1/8 SECONDS
o8 79 3 MAX. TRACK NUMBER
b8 RATE_500 3 DATA TRANSFER RATE
DISKETTE_IO_1 PROC  FAR $>>> ENTRY POINT FOR ORG OECS9H
STI 3 INTERRUPTS BACK ON
PUSH  BP i USER REG
PUSH DI 3 USER REGISTER
PUSH DX 3 HEAD #, DRIVE # OR USER REGISTER
PUSH  BX 3 BUFFER OFFSET PARAMETER OR REGISTER
PUSH  CX 1 TRACK #-SECTOR # OR USER REGISTER
MOV BP, SP 3 => PARAMETER LIST DEP. ON AH
1 BP] = SECTOR #
3 fepe1] = TRACK 4
H = BUFI
3 FDR RETURN 'OF DRIV, PARAMETERS
s CL/[BP] = ITS Tee HI BITS OF MAX cYL
3 BITS 056 MAX SECTORS /TRACK
3 CHI[BP+1] = Low 5 BITS OF max eYes
3 BL/[BP+2] = BITS 7-4 = 0
3 BITS 3-0 = VALID CMOS TYPE
3 BH/[BP+3] = 0
3 DL/[BP+4] = # DRIVES INSTALLED
3 DH/[BP+5] = MAX HEAD #
3 DI/[BP+6] = OFFSET TO DISK BASE
PUSH DS 3 BUFFER SEGMENT PARM OR USER REGISTER
PUSH  S1 3 USER REGISTERS
CALL  DDS 3 SEGMENT OF BIOS DATA AREA TO DS
CMP AH, (FNC_TAE-FNC_TAB) /2§ CHECK FOR > LARGEST FUNCTION
JB OK_FUN 3 FUNCTION
MOV AR |4H 3 REPLACE 'ITH KNOWN INVALID FUNCTION
OK_FUNC:
cMP AH, 1 3 RESET OR STATUS ?
JBE OK_DRY 3 IF RESET OR STATUS DRIVE ALWAYS OK
CMP AHY 3 READ DRIVE PARMS %)
Jz OK_DRV 3 IF SO DRIVE CHEGKED LATER m
cMP DL § DRIVES 0 AND | OK o
JBE OK_DRV 3 —
MoV AH7 14H H REPLAGE WITH KNOWN INVALID FUNCTION -
OK_DRV: g
Mov CL,AH 3 CL = FUNCTION
XOR CH,CH H = FUNCTION o
SHL CL,! 3 FONGTION TIMES 2
MOV BX,OFFSET FNC_TAB 3 LOAD START OF FUNCTION TABLE
ADD BX,CX 3 ADD OFFSET INTO TABLE => ROUTINE
MOV AH,DH 3 HEAD 4,4 OF SECTORS OR DASD TYPE
XOR DH,DH 3 DRIVE
MoV SI.AX 1 HEAD n # OF SECTORS OR DASD TYPE
MoV 3 DRIVE #
MOV AH ODSKETTE_ STATUS 3 TATUS TO AH FOR STATUS FUNCTION
MOV 0DSKETTE_STATUS, 0 H SRITIALIZE FOR ALL OTHERS

THROUGHOUT THE DISKETTE BI0S, THE FOLLOWING INFORMATION IS CONTAINED IN
THE FOLLOWING MEMORY LOCATIONS AND REGISTERS. NOT ALL DISKETTE BIOS
FUNCTIONS REQUIRE ALL OF THESE PARAMETERS.
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452 DI DRIVE #
453 S1-HI

AD #
F SECTORS OR DASD TYPE FOR FORMAT

3 [}
3 1 Hi
454 3 S1-LOW : # Ol
455 3 t BUFFER SEGMEN
456 3 BP]
457 3 BP+1] T AC
:g: 3 BP+2) BUFFER OFFSET
3
460 3 ACROSS CALLS TO SUBROUTINES THE CARRY FLAG (CY=1), WHERE INDICATED IN
461 3 SUBROUT INE PROLOGUES, REPRESENTS AN EXCEPTION RETURN (NORMALLY AN ERROR
462 3 CONDITION) . IN MOST GASES, WHEN CY = 1, @DSKETTE_STATUS CONTAINS THE
463 3 SPECIFIC ERROR CODE.
464 3 (AH) = ODSKETTE_STATUS
465 00Al 2E3 FF 17 CALL WORD PTR CS:[BX] 3 CALL THE REQUESTED FUNCTION
466
467 00A4 SE POP s1 3 RESTORE ALL REGISTERS
468 00A5 IF POP DS
469 00A6 59 POP cx
470 O00AT 5B POP BX
471 00A8 5A POP DX
472 00A9 SF POP ol
473 00AA 8B EC MoV BP,SP
474 00AC 50 PUSH AX
475 00AD 9C PUSHF
476  00AE 58 POP AX
477 O00AF 89 46 06 MOV [BP+6],AX
478 0082 58 P A
479 0083 5D oP BP
480 0084 CF IRET
481
482 3
483 0085 00ET R FNC_TAB DW DISK_RESET 3 AH = O0OH; RESI
484 00B7 013C R oW DISK_STATUS 3 AH = OIH; STATUS
485 00B9 0148 R ow DISK”READ 3 AH = 02H; REA
486 00BB 0154 R ow DISK_WRITE 3 AH = 03H; WRITE
487 008D 0160 R oW DISK_VERF 3 AH = 04H3 VERIFY
488 00BF 016C R ow DISK_FORMAT 3 AH = O5H; FORMAT
489 00C! 01C6 R oW _ERR 3 AH = 06H; INVALID
490 00C3 01Cé R ow FNC_ERR 3 AH = 0TH; INVALI
491 00C5 01D0 R oW DISR_PARMS 3 AH = 08H; READ anvs PARAMETERS
492 00C7 01C6 R oW FNC_ERR 3 AH = 09H; INVALID
493  00C9 01C6 R oW FNC_ERR 3 AH = OAH; INVALID
494 00CB 01C6 R oW FNC_ERR 3 AH = OBH; INVALID
495 00CD 01Cé R oW FNC_ERR 3 AH = OCH; INVALID
496 00CF 01C6 R ow FNC_ERR 3 AH = ODH; INVALID
497 00D1 01C6 R oW FNC_ERR 3 AH = OEH; INVALID
498 00D3 01C6 R DW FNC_ERR 3 AH = OFH; INVALID
499 00DS 01C6 R ow FNC_ERR 3 AH = 10H; INVALID
500 00D7 01C6 R oW FNC_ERR 3 AH = 11H; INVALID
501 0009 01C6 R DwW FNC_ERR 3 AH = 12H; INVALID
502 00DB 01C6 R ow FNC_ERR 3 AH = 13H; INVALID
503 00DD 01C6 R oW FNC_ERR 3 AH = 14H; INVALID
504 O00DF 0289 R ow DISK_TYPE 3 AH = 15H; READ DASD TYPE
505 O00E! 02AB R ow DISK_CHANGE 3 AH = 16H; CHANGE STATUS
506 O0ES 0205 R oW FORMAT SET 3 AH = 17H; SEI DASD
507 O00E5 0337 R Dw SET_MEDIA 3 AH = 18H; SET MEDIA "Tvee
508 = 00E7 FNC_TAE EQU 3 END
509 00l DlsRETTE 10_t  ENDP
510
s11 . DISK_RESET  (AH = 00H) ]
g:g RESET THE DISKETTE SYSTEM. :
)
gl: ; ON EXIT: ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION
1 3
516 00ET DISK_RESET PROC NEAR
517 00ET BA 03F2 MoV DX, 03F2H 3 ADAPTER CONTROL PORT
518 00EA FA cLl 3 NO_INTERRUPTS
519 00EB A0 003F R MOV AL ,OMOTOR_STATUS 3 GET DIGITAL OUTPUT REGISTER REFLECTIDN
520 O00EE 24 3F AND AL,001111T1B 3 KEEP SELECTED AND MOTOR ON B
521 00F0 CO CO 04 ROL AL, 4 3 MOTOR VALUE TO HIGH NIBBLE
522 3 DRIVE SELECT TO LOW NIBBLE
523 00F3 0C 08 OR AL, 000010008 3 TURN ON INTERRUPT ENABLE
524 0OF5 EE out " 3 RESET THE ADAPTER
525 00F6 C6 06 003E R 00 MOV OSEEK_STATUS, 0 3 SET_RECALIBRATE REQUIRED ON ALL DRIVES
526 00FB EB 00 JMP $+2 3 WAIT FOR 1/0
527 0OFD EB 00 JMP $+2 3 WAIT FOR 1/0 (TO INSURE MINIMUM
528 3 _ PULSE WIDTH)
529 OOFF 0C 04 OR AL, 000001008 3 TURN OFF RESET BIT
530 0101 ouT DX, AL 3 RESET THE ADAPTER
531 0102 FB STI 3 ENABLE THE INTERRUPTS
532 0103 E8 0AC! R CALL WAIT_INT 3 WAIT FOR THE INTERRUPT
533 0106 72 20 Jc DR_ERR 3 IF ERROR, RETURN
:g: 0108 B9 00CO MoV CX;110000008 3 CL = EXPECTED .NEC _STATUS
536 010l NXT_DRV3
837 0108 51 USH cx 3 SAVE FOR CALL
538 010C B8 0134 R MoV AX,OFFSET DR_POP_ERR 3 LOAD NEC_OUTPUT ERROR ADDRESS
539 010F 50 PUSH AX 3"
540 0110 B4 08 MoV AH, 08H 3 SENSE INTERRUPT STATUS COMMAND
541 0112 E8 09F8 R CALL NEC_OUTPUT
542 0115 58 POP AX 3 THRO' AWAY ERROR RETURN
543 0116 E8 OAE9 R CALL RESULTS 3 IN THE RESUL
544 0119 59 POP 3 RESTORE AFTER CALL
545 011A 72 19 Jc DR_ERR 3 ERROR RETUI
546 011C 3A OE 0042 R cMP CL;ONEC_STATUS 3 TEST FOR DRIVE READY TRANSITION
547 0120 75 13 JINZ R 3 EVERYTHING OK
548 0122 FE C1 INC 3 NEXT EXPECTED ONEC_STATUS
549 0124 80 F9 C3 CMP CL,110000118 3 ALL POSSIBLE DRIVES CLEARED
:g? 0127 76 E2 JBE NXT_DRV 3 FALL THRU IF 110001008 OR >
:gg 0129 E8 0308 R CALL SEND_SPEC 3 SEND SPECIFY COMMAND TO NEC
554 012C RESBAC:
555 012C E8 0854 R CALL SETUP_END 3 VARIOUS CLEANUPS
556 012F 8B DE MOV BX,SI 3 GET SAVED AL TO BL
557 0131 8A C3 MOV AL,BL 3 PUT BACK FOR RETURN
558 0133 C3 RET
559
560 0134 DR_POP_ERR$
561 0134 59 cx 3 CLEAR STACK
562 0135 DR_ERR? 3
563 0135 80 OE 0041 R 20 OR ODSKETTE_STATUS,BAD_NEC ; SET ERROR CODE
564 013A EB FO JMP SHORT RESBAC 3 RETURN FROM RESET
565 013 DISK_RESET ENDP
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566
567 3
568 3 DISK_STATUS (AH = 01H) ]
569 1] DISKETTE STATUS. H
570 § ON ENTRY: AH = STATUS OF PREVIOUS OPERATION 3
571 3 ]
572 3 ON EXIT: ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION
573 3
574 013C DISK_STATUS PROC
575 013C 88 26 0041 R Mov ODSKETTE STATUS AH 3 PUT BACK FOR SETUP_END
576 0140 E8 0854 R CALL SETUP, ENB 3 VARIOUS CLEANUPS
577 0143 8B DE Mov BX,S1™ 3 GET SAVED AL TO BL
578 0145 8A C3 Mov AL,BL 3 PUT BACK FOR RETURN
579 0147 C3 RET
::0 0148 DISK_STATUS ENDP

! s
582 l DISK, READ (AH = 02H) 3
583 DISKETTE READ. ]
584 ] ON ENTRVI D1 = DRIVE # 1
585 ) SI=HI = HEAD # 1
586 1] SI-LO' = # OF SECTORS ]
587 ) = BUFFER SEGMENT 1
588 ] = SECTOR # ]
589 3 BPOI a TRACK # H
590 1 BP+2] = BUFFER OFFSET t
591 3 3
592 3 ON EXIT: ®DSKETTE_STATUS, CY REFLECT STATUS OF OPERATION 3
593 3
594 0148 DISK_READ PROC NEAR
595 0148 80 26 003F R TF AND OMOTOR_STATUS,011111118 3 INDICATE A READ OPERATION
596 014D B8 E646 Mov AX, OE6¥6H 3 AX = NEC COMMAND, DMA COMMAND
597 0150 E8 04AE R CALL RD_'R_VF 3 COMMON READ/WRITE/VERIFY
598 0153 C3 RET
599 0154 DISK_READ ENDP
600
601 3 DISK_WRITE (AH = 03H) )
602 ) DISKETTE WRITE. 3
603 3 ON ENTRY =1} = DRIVE # H
604 3 SI-HI = HEAD # )
605 ) SI-LOW = # OF SECTORS H
606 3 ES = BUFFER SEGMENT H
607 3 BP] = SECTOR * 3
608 3 BP+1] = TRACK ]
609 H BP+2] = BUFFER OFFSET 1
610 3 )
611 3 ON EXIT: .DSKETTE_SYATUS. CY REFLECT STATUS OF OPERATION 3
612 ]
613 0154 DISK_WRITE NEAR
614 0154 B8 C54A Mov AX 0C5 AH AX = NEC COMMAND, DMA COMMAND
615 0157 80 OE 003F R 80 OR .NOTOR STATUS, 100000008 1 INDICATE WRITE OPERATION
616 015C E8 04AE R CALL RO_WR_VF 3 COMMON READ/WRITE/VERIFY
617 O0I8F C3 RET
618 0160 DISK_WRITE ENDP
619 3
620 3 DISK_VERF (AH = 04H) 1]
621 3 DISKETTE VERIFY. 1
622 3 ON ENTRY3: = DRIVE # H
623 3 SI-HI = HEAD # 1)
624 i SI-LOW = # OF SECT! 3
625 ] = BUFFER SEGMENT 1
626 3 8P)] = :
627 3 BP+1] = 3
628 3 BP+2]) = BUFFER OFFSET 3
629 3 1
630 3 ON EXIT: ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION 3
631 3
632 0160 DISK_VERF PROC NEAR
633 0160 80 26 003F R TF AND OMOTOR_STATUS,01111111B § INDICATE A READ OPERATION
634 0165 B8 E642 Mov AX, 0E642H 3 AX = NEC COMMAND, DMA COMMAND
635 0168 E8 04AE R CALL RD_'R_VF 3 COMMON READ/WRITE/VERIFY
636 016B C3 RET
637 016C DISK_VERF ENDP
638
639 3 DISK_FORMAT (AH = 05H) T
640 3 DISKETTE FORMAT. t
641 3 ON ENTRY3: oI DRIVE # 3
642 ) Si-HI = HEAD # H
643 3 S1-LOW = # OF SECTORS 3
644 1] ES = BUFFER SEGMENT ]
645 ) BP] = SECTOR # 3
646 H BF*I = TRACK # 1
647 3 BP+2] = BUFFER OFFSET t
648 3 ODISK POINYER POINTS TO THE PARAMETER TABLE OF :
649 3 1
650 3 3
651 3 ON EXIT: ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION :
652 H
653 016C DISK_FORMAT PROC NEAR
654 016C E8 040F R CALL XLAT NEI TRANSLATE STATE TO PRESENT ARCH.
655 016F E8 0598 R CALL FMT_TNI ESTABLISH STATE IF UNESTABLISHED
656 0172 80 OE 003F R 80 OR .NOTOR STATUS.|00000005 INDICATE WRITE OPERATION
657 0177 E8 05E9 R CALL MED_CHANGE CHECK MEDIA CHANGE AND RESET IF SO
658 01TA 72 3F JC FM_DON MEDIA CHANGED, SKIP

659 017C E8 0308
660 017F E8 063D

R SEND SPECIFY COMMAND TO NEC
R
661 0182 74 03
R
R

ZF=1 ATTEMPT RATE IS SAME AS LAST RATE
YES, SKIP SPECIFY COMMAND
SEND DATA RATE TO CONTROLLER

CALL SEND_SPEC
CALL CHK_CASTRATE

F
CALL SEND_RATE
CALL FMTDMA_SET
Jc FM_DON
666 018C B4 4D MoV AH; 04DH
667 018E E8 0700 CALL  NEC_INIT

8 Jc

662 0184 EB 0624
7 FM_WR:
SET UP THE DMA FOR FORMAT
RETURN WITH ERROR
ESTABLISH THE FORMAT COMMAND
lNlTlALllE THE NEC
ROR

w
m
(x4
—
=]
=2
o

664 0187 E8 06AD
2 2F

o
o
o
o
o
>
~

668 0191 72 2 FM_DON EXIT

669 0193 B8 0188 R Mov AX,OFFSET FM_DON LOAD ERRDR ADDRESS

670 0196 50 PUSH AX PUSH NEC_OUT ERROR RETURN
671 0197 B2 03 Mov oL,3 BYTES/SECTOR VALUE TO NEC
672 0199 E8 0905 R CALL GET_PARM

673 019C E8 09F8 R CALL NEC_ OUTPUT

674 O019F B2 04 MoV 3 SECTORS/TRACK VALUE TO NEC
675 01At E8 0905 R CALL ET_PARM

676 O01A4 E8 09F8 R CALL NEC_OUTPUT

677 01A7 B2 07 Mov DL, 3 GAP LENGTH VALUE TO NEC
678 01A9 E8 0905 R CALL GET_PARM

679 01AC E8 09F8 R CALL NEC_OUTPUT
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680 OI1AF B2 08 Mov bL,8 3 FILLER BYTE TO NEC
681 01B1 E8 0905 R CALL GET_PARM
682 01B4 E8 09F8 R CALL NECZOUTPUT
683 01B7 58 POP AX 3 THROW AWAY ERROR
684 01B8 E8 0758 R CALL NEC_TERM 3 TERMINATE, RECEIVE STATUS, ETC.
685 01BB FM_DON:
686 01BB E8 0435 R CALL XLAT_OLD 3 TRANSLATE STATE TD COMPATIBLE MODE
687 OIBE E8 0854 R CALL SETUP_END 3 VARIOl
688 01C1 8B DE MoV BX, t GE A D AL T BL
689 0I1C3 8A C3 MoV AL,BL 3 PUT BACK FOR RETURN
690 01C5 C3 RET
691 01Cé DISK_FORMAT ENOP
692 3
693 3 FNC_ERR t
694 H INVALID FUNCTION REQUESTED OR INVALID DRIVE; 3
::5 3 SET BAD COMMAND IN STATUS. ]

6 i 1
6;7 3 ON EXIT: ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION 3
698 3
699 01C6 FNC_ERR PROC NEAR 3 INVALID FUNCTION REQUEST
700 01Cé 8B Cé Mov St 3 RESTORE AL
701 01C8 B4 01 MoV AN.BAD 3 SET BAD COMMAND ERROR
702 O0I1CA 88 26 0041 R MoV .DSKETTE s‘rnus AH § STORE IN DATA AREA
703 0ICE F9 STC 3 SET CARRY INDICATING ERROR
704 0ICF C3
705 01DO FNC_ERR ENDP
706 3
707 3 DISK_PARMS (AH = 08H) :
708 3 READ DRIVE PARAMETERS. :
709 3 ON ENTRY: :
110 3 DI = DRIVE # :
T 3 ON EXIT: H
T2 3 cL/{srP] = BITS 7 & 6 HIGH 2 BITS OF MAX CYLINDER ]
713 3 BITS 0-5 MAX SECTORS/TRACK t
T14 3 CH/[BP+1] = LOW 8 BITS OF MAX CYLINDER t
715 3 BL/{BP+2] = BITS 7-4 t
716 1] EITS 3-0 = VALID CMOS DRIVE TYPE t

1 H BH/[BP+3] = i
718 3 DL/[BP+4] = o DRIVES INSTALLED t
1719 3 DH/[BP+5] = MAX HEAD # t
720 3 DI/[BP+6] = OFFSET OF MEDIA/DRIVE PARAMETER TABLE l
121 ] ES = SEGMENT OF MEDIA/DRIVE PARAMETER TABLE ]
122 3 AX =0 :
723 3 :
724 3 NOTE : THE ABOVE INFORMATION IS STORED IN THE USERS STACK AT
128 ] THE LOCATIONS WHERE THE MAIN ROUTINE WILL POP THEI H
126 3 INTO THE APPROPRIATE REGISTERS BEFORE RETURNING To THE @
127 3 CALLER. 3
728 3
729 01D0 DISK_PARMS PROC NEAR
730 01D0 E8 040F R CALL XLAT_NEW 3 TRANSLATE STATE TO PRESENT ARCH.
731 01D3 C7 46 02 0000 MOV WORD“PTR [BP+2],0 3 DRIVE TYPE = 0
732 0108 A1 0010 R MOV AX,®EQUIP_FLAG 3 LOAD EQUIPMENT FLAG FOR # DISKETTES
733 010B 24 Ct AND AL,110000018 + KEEP msxs'r'rr nmv: 8I1TS
734 010D B2 02 MoV oL,2 3 DISKETTE DRIV
735 0IDF 3C 41 CMP AL,01000001B 3 DRIVES leTALLED ?
;36 01E1 74 06 Jz STO_DL H l

7
738 0I1E3 FE CA DEC oL 3 DISKETTE DRIVES = 1
739 01E5 3C 01 CMP AL,000000018 3 | DRIVE INSTALLED ?
740 OIET 75 6A JINZ NON_DRV 3 IF NO JUMP
741
742 0IE9 88 56 04 STO_DL: MOV [aPM].DL 3 STORE NUMBER OF DRIVES
743 OIEC 83 FF 01 CMP 1,1 $ CHECK FOR VALID DRIVE
744 OIEF 77 66 JA N 3 DRIVE INVALID
745 01IF1 Cé6 46 05 01 MoV BVTE PTR[BP¢51.| 3 MAXIMUM HEAD NUMBER = |
746 OIF5 E8 08EC R CALL CMOS_TYP! 3 RETURN DRIVE TYPE IN AL
747 0IF8 72 16 JC CHK_EST 3 ON CMOS BAD CHECK ESTABLISHED
748 0fIFA 0A CO OR AL, AL 3 TEST FOR NO DRIVE TYPE
749 OIFC 74 12 Jz CHK_EST 3 JUM so
750 OIFE E8 0388 R CALL DR TYPE CHECK ] RTN CS:BX = MEDIA/DRIVE PARAM TBL
751 0201 72 0D JC CHR_E! 3 TYPE NOT IN TABLE (POSSIBLE BAD CMOS)
752 0203 88 46 02 MOV [sPoz 3 STORE VALID CMOS DRIVE TYPE
753 0206 2E: 8A 4F 04 MoV CL, cs:[ax «MD_SEC_TRK 3 GET SECTOR/TRACK
754 020A 2E: 8A 6F 0B MOV CH,CS: D_MAX_TRK  ; GET MAX. TRACK NUMBER
158 020E EB 32 JMP SHORT STO_CX 3 CMOS GOOD, USE CMOS
756
757 0210 CHK_EST:
758 0210 8A A5 0090 R MOV AH,0DSK_STATE[D1] 3 LOAD STATE FOR THIS DRIVE
759 0214 F6 C4 10 TEST AH,MED_DET 3 CHECK FOR ESTABLISHED STATI
;eo 0217 74 3E Jz NON_DRV1 3 CMOS BAD/INVALID AND UNESTABLlsuED
61
762 0219 USE_EST:
763 0219 80 E4 CO AND AH,RATE_MSK 3 ISOLATE STATE
764 021C 80 FC 80 CMP AH,RATE_ 250 1 RATE 250 ?
;65 021F 75 54 INE USE_ESTZ 3 NO, GO CHECK OTHER RATE

66
767 3--- DATA RATE IS 250 KBS, TRY 360 KB TABLE FIRST
768
769 0221 BO 01 MoV AL,01 3 DRIVE TYPE 1 (360KB)
770 0223 E8 0388 R CALL DR_TYPE 3 RTN CS:BX = MEDIA/DRIVE PARAM TBL
771 0226 2E: BA 4F o MOV CL.CSx Ex .MD SEC_TRK  j GET SECTOR/T!
772 022A 2E:3 BA 6F MoV +MD_MAX_TRK 3 GET MAX. TRACK NUMBER
773 022E F6 u 00950 R 01 TEST QDSK STATE[Dl‘I.TRR CAPA 3 80 TRACK
774 0233 Jz STO_Cx 3 MUST BE 360KB DRIVE
175
;;? 3=== 1T IS 1.44 MB DRIVE
778 0235 PARM1443
779 0235 BO 04 Mov AL, 0 3 DRIVE TYPE 4 (1.44MB
780 0237 E8 0388 R CALL DR_’ TVPE CHEC 3 RTN CS:BX = MEDIAIDRIVE PARAM TBL
781 023A 2E: 8A 4F 04 MOV CL,CS3 WMD_SEC_TRK 3 GET SECTOR/TRACK
782 023E 2E: 8A 6F 0B MoV cH,Cs: [Bx] IMDTMAXZTRK  § GET MAX. TRACK NUMBER
783
784 0242 STO_CX3
785 0242 89 4E 00 MOV BP],CX 3 SAVE IN STACK FOR RETURN
786 0245 89 SE 06 MoV BPOG] »BX 3 ADDRESS OF MEDIA/DRIVE PARM TABLE
787 0248 8C C8 MoV +CS 3 SEGMENT MEDIA/DRIVE PARAMETER TABLE
!I“ 024A 8E CO MoV ES AX 3 ES 1S SEGMENT OF TABLE

89
790 024C E8 0435 R DP_OUT: CALL XLAT_OLD 1 TRANSLATE STATE TO COMPATIBLE MODE
791 024F 33 CO XOR AX,AX 3 CLEAR
792 0251 F8 cLc
793 0252 C3 RET
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794
795 go=—-- NO DRIVE PRESENT HANDLER
196
797 0253 NON_DRV
798 0253 C6 46 04 00 MoV BYTE PTR [BP+4],0 3 CLEAR NUMBER OF DRIVES
799
800 0257 NON_DRV1 3
801 0257 81 FF 0080 cMP DI,80H 1 CHECK FOR FIXED MEDIA TYPE REQUEST
802 0258 72 09 JB NON_DRV2 3 CONTINUE IF NOT REQUEST FALL THROUGH
803
804 g=---= FIXED DISK REQUEST FALL THROUGH ERROR
805
806 0250 E8 0435 R CALL XLAT_OLD 3 ELSE TRANSLATE TO COMPATIBLE MODE
807 0260 8B Ce MO! N 3 RESTORE AL
808 0262 B4 01 MOV AH,BAD_CMD 3 SET BAD COMMAND ERROR
809 0264 F9 STC 3 SET ERROR RETURN CODE
:»o 0265 C3 RET
1"
812 0266 NON_DRV23
813 0266 33 CO XOR AX, AX 3 CLEAR PARMS IF NO DRIVES OR CMOS BAD
814 0268 89 46 00 MoV BP],AX 1 TRACKS, SEGTORS/TRACK =
815 0268 88 66 05 MoV BP+5],AH 3 HEAD = 0
816 026E 89 46 06 MoV BP+6] ,AX 3 OFFSET TO DISK BASE = 0
817 0271 8E CO MoV ES,AX 3 ES IS SEGMENT OF TABLE
a|: 0273 EB DT JMP SHORT DP_OUT
81
820 3--= DATA RATE IS EITHER 300 KBS OR 500 KBS, TRY 1.2 MB TABLE FIRST
821
822 0275 USE_EST2:
823 0275 BO 02 MoV AL,02 3 DRIVE TYPE 2 (1.2MB)
824 0277 E8 0388 R CALL DR_TYPE_CHECK 3 RTN CSiBX = MEDIA/DRIVE PARAM TBL
825 027A 2E: BA 4F 04 MoV CL7CS:{BX].MD_SEC_TRK 3 GET SECTOR/TRACK
826 027E 2E: B8A 6F 0B MoV CH,CS1 ax MD MAX_TRK  § GET MAX. TRACK NUMBER
827 0282 80 FC 40 CMP AH,RATE_3| § RATE 300 7
828 0285 74 BB JE STO_CX 3 MUST BE_1.2MB DRIVE
::z 0287 EB AC JMP SHORT PARM!44 3 ELSE, IT IS 1.44MB DRIVE
831 0289 DISK_PARMS ENDP
832
833 3
834 3 DISK_TYPE (AH = 15H) T
835 3 THIS ROUTINE RETURNS THE TYPE OF MEDIA INSTALLED. :
836 3 ON ENTRY: DI = DRIVE 3
8371 3 ]
233 3 ON EXIT: AH = DRIVE TYPE, CY=0 i
3
840 0289 DISK_TYPE PROC NEAR
841 0289 E8 040F R CALL XLAT _NEW 3 TRANSLATE STATE TO PRESENT ARCH.
842 028C 8A 85 0090 R MoV AL ,0DSK_STATE[DI] 3 GET PRESENT STATE INFORMAT 10N
843 0290 0A CO OR L, AL 3 CHECK FOR NO DRIVE
844 0292 T4 13 Jz )| 3
845 0294 B4 01 Mov AHTNOCHGLN 3 NO CHANGE LINE FOR 40 TRACK DRIVE
846 0296 A8 01 TEST AL, TRK_CAPA 3 IS THIS DRIVE AN 80 TRACK DRIVE?
847 0298 T4 02 Jz DT_BACK 3 IF NO JUMP
848 029A B4 02 MoV AHTCHGLN 3 CHANGE LINE FOR 80 TRACK DRIVE
849
850 029C DT_BACK:
851 029C 50 PUSH AX 1 SAVE RETURN VALUE
852 029D E8 0435 R CALL XLAT_OLD 3 TRANSLATE STATE TO COMPATIBLE MODE
853 02A0 58 POP AX 3 RESTORE RETURN V,
854 02A1 F8 cLC 3 NO_ERROI
855 02A2 8B DE MoV BX,S1 3 GET SAVED AL TO
856 02A4 8A C3 MoV AL,BL 3 PUT BACK FOR RETURN
857 02A6 C3 RET
858 02AT NO_DRV
859 02A7 32 E4 XOR AH, AH 1 NO DRIVE PRESENT OR UNKNOWN
860 02A9 EB Fi JMP SHORT DT_BACK
ee; 02AB DISK _TYPE ENDP
86
863 | DISK_CHANGE (AH = 16H) '
:6: 3 THIS ROUTINE RETURNS THE STATE OF THE DISK CHANGE LINE.
6! i )
866 3 ON ENTRY: Di = DRIVE # 3
867 3 3
868 3 ON EXIT: AH = ODSKETTE_STATUS 3
869 3 00 - DISK CHANGE LINE INACTIVE, CY = 0 1
870 3 06 - DISK CHANGE LINE ACTIVE, CY = 1| 1
871 3
872 02AB DISK_CHANGE PROC NEAR
873 02AB E8 040F R CALL XLAT_NEW 3 TRANSLATE STATE TO PRESENT ARCH.
874 02AE 8A 85 0090 R MOV AL,oDSK_STATE[DI] 3 GET MEDIA STATE INFORMAT 10N
875 0282 0A CO OR L, AL 3 DRIVE PRE ?
876 0284 T4 19 Jz DC_NON 3 JUMP IF IVE
877 0286 A8 01 TEST AL, TRK_CAPA 3 80 TRACK DRIVE ?
878 0288 T4 05 Jz SETIT 3 IF SO., CHECK CHANGE LINE
8719 j
880 02BA ES8 0828 R DCo: CALL READ_DSKCHNG 3 GO CHECK STATE OF DISK CHANGE LINE
::é 028D 74 05 Jz FINIS : 3 CHANGE LINE NOT ACTIVE
::3 02BF C6 06 0041 R 06 SETIT: MOV ODSKETTE_STATUS ,MEDIA_CHANGE 3 INDICATE MEDIA REMOVED
885 02C4 E8 0435 R FINIS: CALL XLAT_OLD 3 TRANSLATE STATE TO COMPATIBLE MODE w
886 02CT EB 0854 R CALL SETUP_END 3 YARIOUS CLEANUPS m
887 02CA 8B DE MoV BX,S1 3 GET SAVED AL TO BL o
888 02CC 8A C3 MoV AL,BL 3 PUT BACK FOR RETURN ]
889 02CE C3 RET : —
890 [=)
891 02CF DC_NON3 2
892 02CF 80 OE 0041 R 80 OR @DSKETTE_STATUS, TIME_OUT 3 SET TIMEOUT, NO DRIVE
893 02D4 EB EE JMP SHORT FINIS o
894 0206 DISK_CHANGE ENDP
895
896
897

FOR“ATVSET (AH = 1TH)

3

3 1
898 ] HIS ROUTINE IS USED TO ESTABLISH THE TYPE OF ]
899 3 MEDIA TO BE USED FOR THE FOLLOWING FORMAT OPERATION. ]
900 3 1
901 3 ON ENTRY: S1 LOW = DASD TYPE FOR FORMAT ]
902 H D1 = DRIVE # 3
903 3 ]
904 3 ON EXIT: ODSKETTE_STATUS REFLECTS STATUS 1)
905 3 AH = ODSKETTE_STATUS 3
906 3 CY = 1 IF ERROR 3
907 3
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908 0206 FORMAT_SET PROC NEAR
909 02D6 E8 040F R CALL XLAT_NEW 3 TRANSLATE STATE TO PRESENT ARCH.
910 02D9 56 PUSH s1 3 SAVE DASD TYI
911 02DA 8B Cé MoV AX,S1 3 AH = ? , AL = DASD TYPE
912 02DC 32 E4 XOR AH AH ; AH = 0 , AL = DASD TYPE
913 02DE 8B FO MOV S1 = DASD TYPE
914 02E0 80 A5 0090 R OF AND ODSK _STATE[D1],NOT MED_| DET*DBL STEP+RATE_MSK 3 CLEAR STATE
915 02ES5 4E DEC | CHECK FOR 320/360K MEDIA & DRIVE
916 02E6 75 07 INZ BYPASS IF NOT
917 02E8 80 8D 0090 R 90 OR onsR STATE[DI] MED_L DET&RATE 250 ; SET TO 320/360
918 02ED 37 JMP HORT S
919
920 02EF NOT_320:
921 02EF E8 0559 R CALL MED_CHANGE 3 CHECK FOR TIME_OUT
922 02F2 80 3E 0 R 80 CMP ODSRETTE_STATUS, TIME_OUT
9§3 02F7 74 20 Jz so 1 IF TIME OUT TELL CALLER
9
925 02F9 4E s3: DEC s1 | CHECK FOR 320/360K IN 1.2M DRIVE
926 02FA 75 07 INZ NOT_320 BYPASS IF NOT
927 02FC 80 8D 0090 R 70 OR oDSK STITE[DIJ MED DET&DBL STEP+RATE_300 ; SET STATE
;gg 0301 EB 23 JMP SHORT SO
930 0303 NOT_320_12:
931 0303 4E DEC 51 | CHECK FOR 1.2M MEDIA IN 1.2M DRIVE
932 0304 75 07 INZ BYPASS IF NOT
933 0306 80 8D 0090 R 10 OR ODsR STATE[DI] MED_| DET#RATE 500 3 SET STATE VARIABLE
;g: 0308 EB 19 JMP RETURN TO CALLER
936 030D NOT_12:
937 030D 4E si 3 CHECK FOR SET DASD TYPE 04
9;: 030E 75 20 INZ FS_ERR 3 BAD COMMAND EXIT IF NOT VALID TYPE
9
940 0310 F6 85 0090 R 04 TEST -osx STATE[D1],DRV_DET ; DRIVE DETERMINED
941 0315 74 09 Jz SSUNE 3 IF STILL NOT DETERMINED ASSUME
942 0317 BO 50 MoV AL,MED DET+RATE_300
943 0319 F6 85 0090 R 02 TEST onsx STATE[DI] FMT_CAPA ; MULTIPLE FORMAT CAPABILITY ?
94; 031E 75 02 INZ _1T_1 3 IF 1.2 M THEN DATA RATE 300
94
946 0320 ASSUME:
94: 0320 BO 90 MoV AL ,MED_DET+RATE_250 3 SET UP
94
949 0322 OR_IT_IN:
zgo 0322 08 85 0090 R OR ©DSK_STATE[D1],AL 3 OR IN THE CORRECT STATE

1
952 0326 E8 0435 R s0: CALL XLAT_OLD 3 TRANSLATE STATE TO COMPATIBLE MODE
953 0329 E8 0854 R CALL SETUP_END 3 VARIOUS CLEANUPS
954 032C 58 POP BX 3 GET SAVED AL TO BL
955 032D 8A C3 MOV AL,BL 3 PUT BACK FOR RETURN
956 032F C3 RET
957
958 0330 FS_ERR:
959 0330 Cé 06 0041 R 01 MoV ODSKETTE STATUS,BAD_CMD ; UNKNOWN STATE,BAD COMMAND
960 0335 EB EF JMP SHORT S
961
962 0337 FORMAT_SET ENDP
963
964 5
965 3 SET_MEDIA (AH = 18H) :
966 I THIS ROUTINE SETS THE TYPE OF MEDIA AND DATA RATE '
967 3 TO BE USED FOR THE FOLLOWING FORMAT OPERATION. T
968 3 ON ENTRY: :
969 3 BP = SECTOR PER TRACK 1
970 3 BP+1] = TRACK # '
971 3 = DRIVE # T
972 3 ON EXIT: s
973 3 ODSKETTE_STATUS REFLECTS STATUS 1
974 3 IF NO ERROR: t
975 ] AH = 0 s
976 ] CcY = 0 H
917 3 ES = SEGMENT OF MEDIA/DRIVE PARAMETER TABLE :
978 3 DI1/[BP+6] = OFFSET OF MEDIA/DRIVE PARAMETER TABLE @
979 3 IF ERROR: :
980 3 AH = ODSKETTE_STATUS :
981 3 CcY = 1 :
982 3
983 0337 SET_MEDIA PROC NEAR
984 0337 E8 040F R CALL XLAT_NEW 3 TRANSLATE STATE TO PRESENT ARCH.
985 033A F6 85 0090 R 01 TEST oosx “STATE[D1],TRK_CAPA ; CHECK FOR CHANGE LINE AVAILABLE
986 033F 74 OF Jz CHoS UMP IF 40 TRACK DRIV
987 0341 E8 05E9 R CALL uEB CHANGE ESET CHANGE LINE
988 0344 80 3E 0041 R 80 cMP oDsKETTE STATUS, TIME_ ouT 3 IF TIME OUT TELL CALLER
989 0349 T4 66 JE
990 034B C6 06 0041 R 00 MoV oDSKETTE STATUS, 0 3 CLEAR STATUS
991 0350 SM_CMOS 1
992 0350 E8 O8EC R CALL CMOS_TYPE 3 RETURN DRIVE TYPE IN (AL)
993 0353 72 38 Jc MD_NOT_FND 3 ERROR _IN CMOS
994 0355 OA CO OR ALTAL 3 TEST FOR No DRIVE
995 0357 74 58 Jz SM_RTN 3 RETURN IF
996 0359 E8 0388 R CALL DR_TYPE_CHECK 3 RTN CS:BX = MEDIA/DRIVE PARAM TBL
997 035C 72 2F JC MD_NOT_FND 3 TYPE NOT IN TABLE (BAD CMOS
998 035E 57 PUSH DI 3 SAVE R
999 035F 33 DB XOR BX,BX 3 BX = INDEX TO DR_TYPE TABLEe
1000 0361 B9 0006 MOV CX,DR_CNT 3 CX = LOOP COUNT
1001 0364 DR_SEARCH:
1002 0364 2E: 8A AT 0000 R MOV AH,CS:DR_TYPE[BX] 3 GET DRIVE TYPE
1003 0369 80 E4 TF AND AH,BITTOFF 3 MASK OUT MSB
1004 036C 3A C4 cMP AL, AH 3 DRIVE TYPE MATCH ?
'385 03¢E 75 17 JNE NXT_MD 3 NO, CHECK NEXT DRIVE TYPE
1
1007 0370 2E: 8B BF 0001 R MOV DI,CS:WORD PTR DR_TYPE[BX+1] ; DI = MEDIA/DRIVE PARAMETER TABLE
100
1009 0375 2E: 8A 65 04 MoV AH,CS:{DI].MD_SEC_TRK 3 GET SECTOR/TRACK
1010 0379 38 66 00 cMP [B 1 3 MATCH
1011 037C 75 09 JNE N; 3 NO, CHECK NEXT MEDIA
1012 037E 2E: 8A 65 0B MOV AH Esx[ol] MD_MAX_TRK 3 GET MAX. TRACK #
1013 0382 38 66 01 CMP [BP+1],AH 3 MATCH ?
1014 0385 74 0D JE MD_FND 3 YES, GO GET RATE
1015 0387 NXT_MD:
1016 0387 83 C3 03 ADD BX,3 3 CHECK NEXT DRIVE TYPE
1017 038A E2 D8 L DR_SEARCH
1018 038C 5F POP DI 3 RESTORE REG.
1019 038D MD_NOT_FND:
1020 038D C6 06 0041 R OC MOV ODSKETTE_STATUS,MED_NOT. FND 3 ERROR, MEDIA TYPE NOT FOUND
1021 0392 EB 1D JMP SHORT SM_RTN ETURN
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1022
1023 0394 MD_FND:
1024 0394 2E: 8A 45 0OC MoV AL,CS1[D1].MD_RATE 3 GET RATE
1025 0398 3C 40 cWP AL,RATE_300 3 DOUBLE STEP REQUIRED FOR RATE 300
1026 039A 75 02 JNE MD_SET
1027 039C 0C 20 OR ALDBL_STEP
1028 039E MD_SET:
1029 039E 89 TE 06 mov [BP+6],D1 i SAVE TABLE POINTER IN STACK
1030 03A1 OC 10 OR AL ,MED_DET : SET MESIA ESTABLISHED
1031 03A3 5F POP DI RESTORE REG.
1032 03A4 80 A5 0090 R OF AND ODSK_STATE nx] +NOT MED_| DETooaL STEPSRATE_Msk 3 CLEAR STATE
1033 03A9 08 85 0090 R OR onsx STATE[DI
1034 03AD 8C C8 MOV ,c§ H SEouENT MEDIA/ORIVE PARAMETER TABLE
1035 03AF 8E CO MOV :s AX 3 ES IS SEGMENT OF TABLE
1036 03B! SM_RTNt
1037 0381 E8 0435 R CALL  XLAT OLD 3 TRANSLATE STATE TO COMPATIBLE MODE
1038 03B4 E8 0854 R CALL  SETUP_END 3 VARIOUS CLEANUPS
1039 0387 C3 RET
1040 0388 SET_MEDIA ENDP
1041
1042 ]
1043 3 DR_TYPE_CHECK '
1044 3 CHECK IF THE GIVEN DRIVE TYPE IN REGISTER (AL) 1
1045 3 IS SUPPORTED IN BIOS DRIVE TYPE TABLE '
1046 3 ON ENTRY: s
1047 1 L = DRIVE TYPE '
1048 + ON EXITH '
1049 s CS = SEGMENT OF MEDIA/DRIVE PARAMETER TABLE (CODE)
1050 3 CY = 0 DRIVE TYPE SUPPORTED '
1051 3 BX = OFFSET TO MEDIA/DRIVE PARAMETER TABLE :
1082 1 \___DRIVE TYPE NOT SUPPORTED '
1053 : REGISTERS ALTERED:  BX :
1054
1055 0388 DR_TYPE_CHECK PROC  NEAR
1056 03B8 50 PUSH  AX
1057 0389 51 PUSH  CX
1058 03BA 33 DB XOR BX,BX § BX = INDEX T0 DR_TYPE TABLE
1059 03BC B9 0006 MOV CX,DR_CNT § CX = LOOP COUNT
1060 03BF TYPE_CHK1
1061 03BF 2E: 8A A7 0000 R MoV AH,CS$DR_TYPE([BX] t+ GET DRIVE TYPE
1062 03C4 3A C4 CMP AL, A 3 DRIVE TYPE MATCH ?
1063 03C6 74 08 JE DR_TYPE_VALID 3 YES, RETURN WITH CARRY RESET
1064 03C8 83 C3 03 ADD BX;3 $ CHECK NEXT DRIVE TYPE
1065 03CB E2 F2 LOOP  TYPE_CHK
1066 03CD F9 sTC 1 DRIVE TYPE NOT FOUND IN TABLE
1067 03CE EB 05 JMP SHORT TYPE_RTN
1068 0300 DR_TYPE_VALID:
1069 03D0 2E: 8B 9F 0001 R MOV BX,CStWORD PTR DR_TYPE[BX+1] § BX = MEDIA TABLE
1070 0305 TYPE_RTN:
1071 03D5 59 POP cx
1072 0306 58 POP AX
1073 0307 C3 RET
1074 03D8 DR_TYPE_CHECK  ENDP
1075
1076 3
1077 § SEND_SPEC 1
1078 1 SEND THE SPECIFY COMMAND TO CONTROLLER USING DATA FROM 3
1079 3 THE DRIVE PARAMETER TABLE POINTED BY ODISK_POINTER '
1080 3 ON ENTRY: ODISK_POINTER = DRIVE PARAMETER TABLE 1
1081 3 ON EXIT NONE '
1082 3 REGISTERS ALTERED: CX, DX f
1 3
1084 03D SEND_SPEC PROC  NEAR
1085 03D8 50 PUSH  AX SAVE AX
1086 0309 B8 03F3 R MOV AX,OFFSET SPECBAC LOAD ERROR ADDRESS
1087 03DC 50 PUSH  AX PUSH NEC_OUT ERROR RETURN
1088 030D B4 03 MOV SPECIFY _COMMAND

AH, 03H
CALL NEC_OUTPUT

]

]

i

i
1089 03DF E8 09F8 R 3 OUTPUT THE COMMAND
1090 03E2 2A D2 sus oL,BL 1 FIRST SPECIFY BYTE
1091 03E4 E8 0905 R CALL GET_PARM 1 GET PARAMETER TO AH
1092 03ET E8 09F8 R CALL NEC OUTPUT 3 OUTPUT THE COMMAND
1093 03EA B2 01 MoV i SECOND SPECIFY BYTE
1094 03EC E8 0905 R CALL GET PARM 1 GET PARAMETER TO AH
1095 03EF E8 09F8 R CALL NEC_OUTPUT 3 OUTPUT THE COMMAND
1096 03F2 58 POP AX 3 POP ERROR RETURN
1097 03F3 SPECBAC:
1098 03F3 58 POP AX 1 RESTORE ORIGINAL AX VALUE
1099 03F4 C3 RET
1100 03F5 SEND_SPEC ENDP
1101
1102 3
1103 3 SEND_SPEC_MD 3
1104 ) SEND THE SPECIFY COMMAND TO CONTROLLER USING DATA FROM 3
1105 3 THE MEDIA/DRIVE PARAMETER TABLE POINTED BY (CS:BX)
1106 3 ON ENTRY: CSiBX = MEDIA/DRIVE PARAMETER TABLE 3
1107 3 ON EXIT 1 NONE 1)
||gg 3 REGISTERS ALTERED: AX 1
1" 3
1110 03F5 SEND_SPEC_MD PROC NEAR
1111 03F5 50 PUSH AX 3 SAVE RATE DATA
1112 03F6 B8 040D R Mov AX,OFFSET SPEC_ESBAC 3 LOAD ERROR ADDRESS
1113 03F9 50 PUSH AX 3 PUSH NEC_OUT ERROR RETURN
1114 O3FA B4 03 Mov AH, 03H 3 SPECIFY TOMMAND
1115 03FC E8 05F8 R CALL NEC OUTPUT 3 OUTPUT THE COMMAND
1116 O3FF 2E: B8A 27 MoV AH,TS:[BX]. MD_SPEC! 3 GET 1ST SPECIFY BYTE
1117 0402 E8 09F8 R CALL NEC OUTPUT 3 OUTPUT THE CO
1118 0405 2E: 8A 67 01 Mov AH,TS: [BX] .MD_SPEC2 1 GET SECOND SPECIFY BYTE
1119 0409 E8 09F8 R CALL TPUT 3 OUTPUT THE COl
1120 040C 58 POP 3 POP ERROR RETURN
1121 040D SPEC_ESBAC:
1122 040D 58 POP AX 3 RESTORE RATE
1123 040E C3 RET
1124 040F SEND_SPEC_MD  ENDP
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AGE

XLAT_NEW

~ TRANSLATES DISKETTE STATE LOCATIONS FROM COMPATIBLE
MODE TO NEW ARCHIT\ECTURE.

P,
3
1
1
1
3
1
]

ON ENTRY: DI 3 DRIVE

XLAT_NEW PROC  NEAR ]
cMP 1,1 : 3 VALID DRIVE ?
JA XN_ouT 3 IF INVALID BACK
cMP eD3K STATE[DI],0 3 NO DRIVE ?
Jz DO_DET ’ 3 IF NO DRIVE ATTEMPT DETERMINE
MOV cx;01 3 CX = DRIVE NUMBER
SHL cL,2 3 CL = SHIFT COUNT, A=0, B=4
MoV AL, OHF_CNTRL 3 DRIVE INFORMATION
ROR AL,CL 3 TO LOW NIBBLE
AND AL ,DRV_DET+FMT_CAPA+TRK_CAPA 3 KEEP DRIVE BITS
AND ©00SK_STATE[DIJTNOT DRV_BET+FMT_CAPA+TRK_CAPA

@DSK_STATE[DI],AL 3 UPDATE DRIVE STATE

XN_OUT:
RET s

DO_DET:
CALL  DRIVE_DET # TRY TO DETERMINE
RET

XLAT_NEW ENDP

3
3 XLAT_OLD
3

TRANSLATES DISKETTE STATE LOCATIONS FROM NEW
ARCHITECTURE TO COMPATIBLE MODE.

3
3 ON ENTRY: DI : DRIVE
s
XLAT_OLD PROC  NEAR
cMP DI, 1 3 VALID DRIVE ?
JA X0_ouT 1 IF- INVALID BACK
CMP ©oD3K_STATE[DI],0 3 NO DRIVE ?
Jz x0_oUT 3 IF NO DRIVE TRANSLATE DONE

SAVE_SET:
MOV

TEST FOR SAVED DRIVE INFORMATION ALREADY SET

Mov Cx,DI 3 CX = DRIVE NUMBER

SHL CL,2 3 CL = SHIFT COUNT, A=0, B=4
MOV AH,FMT_CAPA 3 LOAD MULTI DATA RATE BIT MASK
ROR ,CL 3 ROTATE BY MASK

TEST OHF_CNTRL , AH 3 MULTI-DATA RATE DETERMINED ?
JNZ SAVE;SET 3 IF SO, NO NEED TO RE-SAVE

ERASE DRIVE BITS IN OHF_CNTRL FOR THIS DRIVE

moy AH.DRV_DET+FMT_CAPA+TRK_CAPA = 3 MASK TO KEEP

ROR AH;CL - T3 FIX MASK TO KEEP

NOT AH 3 TRANSLATE MASK

AND OHF_CNTRL , AH 3 KEEP BITS FROM OTHER DRIVE INTACT
ACCESS CURRENT DRIVE BITS AND STORE IN OHF_CNTRL

MoV AL,ODSK_STATE[DI] 3 ACCESS STATE

AND AL ,DRV_BET+FMT_CAPA+TRK_CAPA 3 KEEP DRIVE BITS

ROR AL,CL 3 FIX FOR THIS DRIVE

OR OHF_CNTRL , AL 1 UPDATE SAVED DRIVE STATE

TRANSLATE TO COMPATIBILITY MODE

ACCESS STATE

AH,ODSK_STATE[DI]
BH, AH TO BH FOR LATER

3
, 3
AND AH,RATE_MSK 3 KEEP ONLY RATE
CcMP AH,RATE_500 3 RATE 500 ?
Jz CHK_144 3 YES, 1.2/1.2 OR 1.44/1.44
MoV AL,M3D1U 3 AL = 360 IN 1.2 UNESTABLISHED
CMP AH,RATE_300 1 RATE 300 ?
INZ CHK_250 3 NO, 360/360 ,720/720 OR T720/1.44
TEST BH,DBL_STEP 1 YES,
JINZ TST_DET 3 YES, MUST BE 360 IN 1.2
UNKNO3
MoV AL ,MED_UNK 3 'NONE OF THE ABOVE®
JMP SHORT AL_SET 3 PROCESS COMPLETE
CHK_144:
CALL  CMOS_TYPE 3 RETURN DRIVE TYPE IN (AL)
Jc UNKNG 5 ERROR, SET 'NONE OF THE ABOVE®
cMP AL,02 3 1.2MB DRIV
JINE UNKNO 3 NO, GO SET "NONE OF THE ABOVE'
MoV AL,MIDIU 3 AL = 1.2 IN 1.2 UNESTABLISHED
JMP SHORT TST_DET
CHK_250:
MoV AL ,M3D3U 3 AL = 360 IN 360 UNESTABLISHED
cMP AH,RATE_250 3 RATE 250 ?
INZ UNKNO 3 1F SO FALL THRU
TEST  BH,TRK_CAPA 3 80 TRACK CAPABILITY ?
INZ UNKNO 3 IF SO JUMP, FALL THRU TEST DET
TST_DET:
TEST  BH,MED_DET 3 DETERMINED ?
Jz AL_SET 3 IF NOT THEN SET
ADD ALT3 3 MAKE DETERMINED/ESTABLISHED
AL_SET:
AND ODSK_STATE JNOT DRV_DET+FMT_CAPA+TRK_CAPA 3 CLEAR DRIVE
OR ODSK_STATE[DI],AL 3 REPLACE WITH TOMPATIBLE MODE
X0_0UT: '
RET
XLAT_OLD ENDP
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1233 PAGE
1234 s
1235 i+ RD_WR_VF s
1236 3 “COMMON READ, WRITE AND VERIFYj '
1237 H MAIN LOOP FOR STATE RETRIES. '
1238 3 :
1239 4 ON ENTRY: AH : READ/WRITE/VERIFY NEC PARAMETER '
1240 3 AL 1 READ/WRITE/VERIFY DMA PARAMETER '
1241 3 '
1242 3 ON EXIT: ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION 1
1243 3
1244 04AE RD_WR_VF PROC  NEAR
1245 04AE 50 PUSH 3 SAVE DMA, NEC PARAMETERS
1246 04AF E8 040F R CALL  XLAT NEW 3 TRANSLATE STATE TO PRESENT ARCH.
1247 0482 E8 056A R CALL  SETUP_STATE 3 INITIALIZE START AND END RATE
1243 045 58 POP AX 3 RESTORE READ/WRITE/VERIFY
124
1250 0486 DO_AGAIN:
1251 0486 50 AX 3 SAVE READ/WRITE/VERIFY PARAMETER
1252 0487 E8 05E9 R CALL  MED_CHANGE 3 MEDIA CHANGE AND RESET IF CHANGED
1253 048A 58 POP AX 1 RESTORE' READ/WRITE/VER
1254 s Jc RWV_END 3 MEDIA CHANGE ERROR OR T iME-ouT
1255 0488 73 03 JINC RWY
1256 048D E9 0558 R JMP RWV_END
1257 04CO RWV:
1258 04CO 50 PUSH  AX 3 SAVE READ/WRITE/VERIFY PARAMETER
1259
1260 04c1 8A BS 0090 R mov DH,®DSK_STATE[DI1] 3 GET RATE STATE OF THIS DRIVE
1261 04C5 80 E6 AND DH,RATE_MSK 3 KEEP ONLY RATE
1262 0sch £8 08EC R CALL  oubs TvRE 3 RETURN DRIVE TYPE IN (AL)
1263 04CB 72 46 Jc RWV_ASSUME + ERROR IN CMOS
1264 04CD 3C 01 cMP AL, T 3 40 TRACK DRIVE
1265 04CF 75 0B INE RWV_1 t NO, BYPASS nos YALIDITY cHECK
1266 04D F6 85 0090 R 01 TEST  @DSR_STATE[DI],TRK_CAPA ; CHECK FOR 40 TRACK DRIVE
1267 04D6 T4 OF Jz RWV_Z 3 YES, CMOS IS CORREC
1268 04D8 BO 02 MOV AL, 3 CHANGE TO 1.2
1269 04DA EB 0B IMP SHORT RWV_2 3 CONTINUE
1270 040C RWV_13
1271 04DC 72 09 8 RWV 2 3 NO DRIVE SPECIFIED, CONTINUE
1272 04DE F6 85 0090 R 01 TEST  ©DSK_STATE[DI],TRK_CAPA 3 IS IT REALLY 40 TRACK?
1273 04E3 75 02 JINZ RWV_Z 3 NO, 80 TRACK
1274 04E5 BO 01 MoV AL, T 3 IT'S 40 TRACK, FIX CMOS VALUE
1275 04ET RWV_2:
1276
1277 04ET OA CO OR AL 3 TEST FOR NO DRIVE
1278 04E9 T4 RWV_ASSUME 3 ASSUME TYPE, USE MAX TRACK
1279 04EB E8 0388 R ALL R_TYPE_CHECK 3 RTN CSIBX ='MEDIA/ORIVE PARAM TBL
1280 04EE 72 23 Jc va ASSTME 3+ TYPE NOT IN TABLE (BAD CMO!
1281
1282 $--- SEARCH FOR MEDIA/DRIVE PARAMETER TABLE
128
1284 04F0 57 PUSH DI 3 SAVE DRIVE #
1285 04F1 33 DB XOR BX,BX 3 BX = INDEX TO DR_TYPE TABLE
1286 04F3 B9 0006 MOV CX,DR_CNT 3 CX = LOOP COUNT
1287 04F6 RWV_DR_SEARCH:
1288 04Fe 2E: 8A AT 0000 R MOV AH,CSIDR TYPE([BX] 3 GET DRIVE TYPE
1289 04FB 80 AND AH,BIT T0FF 3 MASK OUT MSB
1250 O4FE 3A G4 cMP AL 3 DRIVE TYPE MATCH ?
1291 0500 75 0B INE RIV_NXT_MD 3 NO, CHECK NEXT DRIVE TYPE
1292 0502 RWY_DR_FND1
1293 0502 2E: 8B BF 0001 R MOV DI,WORD PTR CS:DR_TYPE[BX+1] 3 DI = MEDIA/DRIVE PARAMETER TABLE
1294 0507 RWV_MD_SEARCH:
1295 0507 2E: 3A 75 0C cMP DH,CS1[D1] .MD_RATE 3 MATCH ?
1296 0508 74 16 JE RWV_MD_FND s YES, GO GET ST SPECIFY BYTE
1297 050D RWV_NXT_MD:
1298 050D 83 C3 03 'ADD BX,3 3 CHECK NEXT DRIVE TYPE
1299 0510 E2 E4 LOOP  RWV_DR_SEARCH
1300 0512 5F POP D1 3+ RESTORE DRIVE #
1301
1302 3--- ASSUME PRIMARY DRIVE IS INSTALLED AS SHIPPED
1303
1304 0513 RWV_ASSUME ¢
1305 0513 BB 0012 R MOV X,OFFSET MD_T! 3 POINT TO 40 TK 250 KBS
1306 0516 F6 85 0090 R 01 Tesr  eddk STATE[DT], TRK CAPA 3 TEAYFOR 80 TRAGK
1307 0518 74 09 Jz RWV_WMD_FNDI 3 MUST BE 40 TRACK
1308 051D BB 002C R MOV BX,BFFSET MD_TBL3 3 POINT TO 80 TK 500 KBS
1309 0520 EB 04 90 JIMP RWV_MD_FND1 3 GO SET SPECIFY PARAMETERS
131
1311 3--- CSiBX POINTS TO MEDIA/DRIVE PARAMETER TABLE
1312
1313 0523 RWV_MD_FND:
1314
1315 0523 8B DF MoV BX,DI BX = MEDIA/DRIVE PARAMETER TABLE
1316 0525 SF POP o1 } RESTORE DRIVE #
1317 0526 RWY_MD_FNDI ¢
131
1319 3--- SEND THE SPECIFY COMMAND TO THE CONTROLLER
1320
1321 0526 E8 03F5 R CALL  SEND_SPEC_MD
1322 0529 E8 063D R CALL  CHK_CASTRATE 3 ZF=1 ATTEMPT RATE IS SAME AS LAST RATE
1323 052C 74 03 Jz RWVDBL 3 YES, SKIP SEND RATE COMMAND
1324 052E E8 0624 R CALL  SEND_RATE 3 SEND DATA RATE TO NEC %z
1325 m
1326 o
1327 0531 RWV_DBL: —
1328 0531 53 PUSH  BX 1 SAVE MEDIA/DRIVE PARAM ADDRESS .
1329 0532 E8 086E R CALL  SETUP_DBL i CHECK FOR DOUBLE STEP o
1330 0535 5B POP X i RESTORE ADDRESS >
1331 0536 72 1A Jc CHK_RET ; ERROR FROM READ 1D, POSSIBLE RETRY
1332 0538 58 POP AX 3 RESTORE NEC,DMA COMMAND o
1333 0539 50 PUSH  AX 3 SAVE NEC COMMAND
1334 053A 53 PUSH  BX 3 SAVE MEDIA/DRIVE PARAM ADDRESS
1335 0538 E8 064D R CALL  DMA_SETUP i SET_UP_THE DMA
1336 053E 5B POP B8X 3 RESTORE ADDRESS
1337 053F 58 POP AX § RESTORE NEC COMMAND
1338 0540 72 IF Jc RWV_BAC 3 CHECK FOR DMA BOUNDARY ERROR
1339 0542 50 PUSH  AX 3 SAVE NEC COMMAN
1340 0543 53 PUSH  BX § SAVE MEDIA/DRIVE PARAM ADDRESS
1341 0544 E8 0700 R CALL  NEC_INIT 3 INITIALIZE NEC
1342 0547 5B POP BX 1 RESTORE ADORESS
1343 0548 72 08 JC CHK_RET 3 ERROR -
1344 054A E8 0725 R CALL  RWV_COM ; OP CODE COMMON TO READ/WRITE/VERIFY
1345 054D 72 03 Jc CHK_RET 5 ERROR - EXIT
1346 054F E8 0758 R CALL  NEC_TERM 1 TERMINATE, GET STATUS, ETC.
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CHK_RET:
CALL

RETRY
POP AX
JINC RWV_END
JMP DO_AGAIN
RWV_END:
CALL  DSTATE
CALL  NUM_TRANS
RWV_BAC:
PUSH AX
CALL XLAT_OLD
POP AX
CALL SETUP_END
RET
RD_WR_VF ENDP

1-13
04-21-86

CHECK FOR, SETUP RETR

RESTORE NEADIWRITEIVERIFV PARAMETER
CY = 0 NO RETRY

CY = 1 MEANS RETRY

ESTABLISH STATE IF SUCCESSFUL
AL = NUMBER TRANSFERRED

BAD DMA ERROR ENTRY

SAVE NUMBER TRANSFERRED

TRANSLATE STATE TO COMPATIBLE MODE
RESTORE NUMBER TRANSFERRED

VARIOUS CLEANUPS

3
3 SETUP_STATE:

INITIALIZES START AND END

RATES. H

3
SETUP_STATE PROC __ NEAR
TEST  eDsk _STATE[D1],MED_DET

E!
JINZ
MoV AX RATE_500°H+RATE_300
TEST oosx STITE[DI] DRV_DET
Jz
TEST ooEx STATE[DI].FMT_CAPA
INZ
MoV AXTRATE_250°X

AX_SET:
AND
OR ODSK_STATE[DI],AH
AND OLASTRATE,NOT STRT_MSK
ROR AL,4
OR OLASTRATE.AL

Jict

RET
SETUP_STATE ENDP

ODSK_STATE Dll.NOT RATE_MSK+DBL_STEP ; TURN

MEDIA DETERMINED ?
NO STATES IF DETERMINED
AH = START RATE, AL =
DRIVE

0 NOT KND' DRIVE
NULTI R

END RATE

START & END RATE = 250 FOR 360 DRIVE

OFF THE RATE
RATE FIRST TO TRY

ERASE LAST TO TRY RATE BITS

TO OPERATION LAST RATE LOCATION
LAST RATE

'
3 FMT_INIT:

ESTABLISH STATE IF UNESTABLISHED AT FORMAT TIME. s

i
FMT_INIT PROC
TES oosx STATE{DI] MED_DET ; IS MEDIA ESTABLISHED
JINZ ouT 3 1IF_SO RETURN
CALL cuﬁs TYPE 3 RETURN DRIVE TYPE IN AL
Jc CL_DRY 3 ERROR IN CMOS ASSUME NO DRIVE
DEC AL 3 MAKE ZERO ORIGIN
JS : NO DRIVE IF AL
MOV AH onsx STATE[DI] AH = CURRENT STATE
AND AH,NOT MED_DET+DBL _! STEP#RATE MSK 3 CLEAR
OR L CHECK FOR 360
O N_386d x r 360 WiLL BE 0O
OR AH,MED_DET+RATE_250 3 ESTABLISH MEDIA
IMP SHORT 3KP_STATE™ 3 SKIP OTHER STATE PROCESSING
N_3603

AL

Aﬂ u:o DET+RATE_500

JINZ
FI_RATE1OR
JMP SHORT SKP_STATE™

1.2 M DRIVE

JUMP _IF NOT

SET FORMAT RATE

SKIP OTHER STATE PROCESSING

=
ODSKETTE_STATUS = ERROR

N_12:

DEC 3 CHECK FOR TYPE 3

JNZ 3 JUMP IF NOT

TEST Aﬂ oav DET 3 1S DRIVE DETERMINED

Jz 3 TREAT AS NON 1.2 DRIVE

TEST AH FMT CAPA 3 IS 1.2M

Jz SNT_1Z 3 JUMP IF NOT

OR AH.qu DET+RATE_300 3 RATE 300

JMP SHORT SKP_STATE™ 3 CONTINUE
N_720:

DEC AL 3 CHECK FOR TYPE 4

JINZ CL_DRV 3 NO DRIVE, CMOS BAD

JMP SHORT FI_RATE
ISNT_12:

OR AH,MED_DET+RATE_250 3 MUST BE RATE 250
SKP_STATE:

(1% ODSK_STATE[DI],AH 3 STORE AWAY
F1_0UT:

RET
CL_DRV:

AH, AH 3 CLEAR STATE

JMP SHORT SKP_STATE 3 SAVE IT
FMT_INIT ENDP
3
3 MED_CHANGE [
3 CHECKS FOR MEDIA CHANGE, RESETS MEDIA CHANGE, :
3 CHECKS MEDIA CHANGE AGAIN. :
3 :
3 ON EXIT: CY = | MEANS MEDIA CHANGE OR TIMEOUT t
i t
3

MED_CHANGE PROC NEAR
CALL READ_DSKCHNG

J.

AND

BE WAITED.

MoV CX,D1

MoV Al

SHL Al

NOT AL

cLl

AND OMOTOR_STATUS, AL

5-100 DSKETTE

H
3

©DSK_STATE[D1],NOT MED_DET

READ DISK CHANGE LINE STATE
BYPASS HANDLING DISK CHANGE LINE
3 CLEAR STATE FOR THIS DRIVE

THIS SEQUENCE ENSURES WHENEVER A DISKETTE IS CHANGED THAT
ON THE NEXT OPERATION THE REQUIRED MOTOR START UP TIME WILL
(DRIVE MOTOR MAY GO OFF UPON DOOR OPENING) .

CL = DRIVE #

MOTOR ON BIT MASK

TO APPROPRIATE POSITION
KEEP ALL BUT MOTOR ON
NO INTERRUPTS

TURN MOTOR OFF INDICATOR
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1461 0600 FB ST1 1 lNTERRUPTS ENABLED
1462 0601 E8 091A R CALL MOTOR_ON 3 TURN MOTO!
1463
1464 | Rt THIS SEQUENCE OF SEEKS IS USED TO RESET DISKETTE CHANGE SIGNAL
1465
1466 0604 E8 00ET R CALL DISK_RESET 1 RESET NEC
1467 0607 B! 1 Mov CH,0TH 1 MOVE TO CYLINDER 1
1468 0609 E8 0A24 R CALL SEEK 1 ISSUE SEEK
1469 060C 3 D CH,CH 3 MOVE TO CYLINDER 0
1470 060E E8 0A24 R CALL SEEK 1 1SSUE K
1471 0611 Cé 06 0041 R 06 MoV ODSKETTE_STATUS,MEDIA_CHANGE 3 STORE IN STATUS
1472
1473 0616 E8 0B28 R OK13 CALL READ_DSKCHNG 3 CHECK MEDIA CHANGED AGAIN
1474 0619 T4 05 Jz oK2 3 IF ACTIVE, NO DISKETTE, TIMEOUT
1475
1476 061B C6 06 0041 R 80 OK4: Mov ODSKETTE_STATUS, TIME_OUT; TIMEOUT IF DRIVE EMPTY
1477
1478 0620 F9 oK2: sSTC 3 MEDIA CHANGED, SET CY
1479 0621 C3 RET
1480 0622 MC_OUT3
1481 0622 F8 cLc 3 NO MEDIA CHANGED, CLEAR CY
1482 0623 C3 RET
1483 0624 MED_CHANGE ENDP
1484
1485 3 SEND_RATE 1
1486 H SENDS DATA RATE COMMAND TO NEC )
1487 3 ON ENTRY: Dl = DR H
1488 3 ON EXIT: IONE. 3
1489 3 REGISTERS ALTERED! DX t
1490 3
1491 0624 SEND_RATE PROC NEAR H
149,
1493 0624 50 PUSH 3 SAVE REG
1494 0625 80 26 008B R 3F AND .LASTRATE NOT SEND _MSK 3 ELSE CLEAR LAST RATE ATTEMPTED
1495 062A 8A 85 0090 R MoV AL,.DSK_STATE( 1] 3 GET RATE STATE OF THIS DRIVE
1496 062E 24 CO AND AL, SEND_MSK 3 KEEP ONLY RATE
1497 0630 08 06 008B R OR .LASTRATE AL 3 SAVE NEW RATE FOR NEXT CHECK
1498 0634 CO CO 02 ROL 3 MOVE TO BIT OUTPUT POSITIONS
1499 0637 BA 03F7 Mov DX,OSFTH 3 OUTPUT NEW DATA RATE
1500 063A EE out DX, AL
1501
1502 0638 58 POP AX 3 RESTORE REG.
1503 063C C3 RET
1504 063D SEND_RATE ENDP
1505
1506 3
1507 3 CHK_LASTRATE ]
1508 3 CHECK PREVIOUS DATA RATE SENT TO THE CONTROLLER. t
1509 3 ON ENTRY: H
1510 3 DI = DRIVE # 3
1511 3 ON EXIT: )
1512 3 ZF = | DATA RATE IS THE SAME AS LAST RATE SENT TO NEC
1513 3 IF = O DATA RATE IS DIFFERENT FROM LAST RATE ]
1514 | REGISTERS ALTERED: NONE i
1515
1516 063D CHK_LASYRATE PROC NEAR
1817 063D 50 PUSH 1 SAVE REG
1518 063E B8A 26 008B R MoV AH, OLASTRATE 3 GET LAST DATA RATE SELECTED
1519 0642 8A 85 0090 R Mov AL ,@DSK_! STATE[DI] 3 GET RATE STATE OF THIS DRIVE
1520 0646 25 COCO AND AX, SEND MSK 3 KEEP ONLY RATE BITS OF BOTH
1521 0649 3A C4 CMP AL, AH 3 COMPARE TO PREVIDUSLV TRIED
1522 3 ZF = | RATE THE SAME
1523 064B 58 POP AX H RESTORE REG.
1524 064C C3 RET
|g§5 064D CHK_LASTRATE ENDP
1526
1827 SUBTTL (DSK3.ASM)

(72}
m
(3}
-
(=]
=2
o
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1528 PAGE

1529 ]

1530 3 DMA_SETUI :

1531 3 THIS ROUTINE SETS UP THE DMA FOR READ/WRITE/VERIFY :

1532 H OPERATIONS . :

1633 3 3

1534 3 ON ENTRY: AL = DMA COMMAND H

15835 3 3

l5g§ 3 ON EXITs ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION :

1837 3

1538 064D DMA_SETUP PROC NEAR

1539 064D FA cL1 3 DISABLE INTERRUPTS DURING DMA SET-UP
1540 064E E6 0C out DMAOIZ AL 3 SET THE FIRST/LAST F/F

1541 0650 EB 00 JMP 3 WAIT FOR 1/0

1542 0652 E6 0B out DMA«!I AL 3 OUTPUT THE MODE BYTE

1543 0654 3C 42 CMP 42H 3 DMA VERIFY COMMAND

1544 0656 75 04 JINE NOT VERF 3 NO

1545 0658 33 CO XOR AX,AX 3 START ADDRESS

1546 065A EB 10 JMP SHORT J33

1547 065C NOT_VERF 3

1548 065C 8C CO MOV AX,ES 3 GET THE ES VALUE

1549 065E C1 CO 04 ROL AX, 4 3 ROTATE LEFT

1550 0661 BA E8 Mov CH, AL 3 GET HIGHEST NIBBLE OF ES TO CH
1551 0663 24 FO AND AL,111100008 3 ZERO THE LOW NIBBLE FROM SEGMENT
1552 0665 03 46 02 ADD AX,[BP‘Z) 3 TEST FOR CARRY FROM ADDITION
1553 0668 73 02 JNC J33

1554 066A FE C5 INC CH 3 CARRY MEANS HIGH 4 BITS MUST BE INC
1555 066C J33:

15856 066C 50 PUSH AX 3 SAVE START ADDRESS

1557 066D E6 04 ouT DMA+4 , AL 3 OUTPUT LOW ADDRESS

1558 066F EB 00 JI $+2 3 WAIT FOR 1/0

1559 0671 8A C4 Mov AL, AH

1560 0673 E6 04 ouT DMA+4 , AL 3 OUTPUT HIGH ADDRESS

1561 0675 8A C5 Mov AL,CH 3 GET HIGH 4 BITS

1562 0677 EB 00 JMP $+2 3 1/0 WALT STATE

1563 0679 24 OF AND AL,00001111B

1564 067B E6 81 ouT 081H,AL 3 OUTPUT HIGH 4 BITS TO PAGE REGISTER
1565

1566 3--=== DETERMINE COUNT

1567

1668 067D 8B Cé Mov AX,S1 3 AL = # OF SECTORS

1569 06TF 86 C4 XCHG AL, AH 3 AH = # OF SECTORS

1570 0681 2A CO suB AL, AL 3 AL = 0, AX = # OF SECTORS ¢ 256
15671 0683 D! E8 SHR AX,y 1 H AX = # SECTORS *

1672 0685 50 PUSH AX 3 SAVE # OF SECTORS ' 128

1873 0686 B2 Mov DbL,3 H GET BYTES/SECTOR PARAMETER
15674 0688 E8 0905 R CALL GET_PARM

1575 0688 8A MOV CL,AH 3 SHIFT COUNT (0=128, 1=256 ETC)
15676 068D 58 POP AX 3 AX = # OF SECTORS * 128

1877 068E D3 EO SHL AX,CL 3 SHIFT BY PARAMETER VALUE

1578 0690 48 DEC AX 3=1 FOR DMA VALUE

1579 0691 50 PUSH AX 3 SAVE COUNT VALUE

1580 0692 E6 05 DMA#S.AL 3 LOW BYTE OF COUNT

1581 0694 EB 00 $+2 3 WAIT FOR 1/0

1582 0696 8A C4 OV AL, AR

1683 0698 E6 05 ouT DMA+5,AL 3 HIGH BYTE OF COUNT

1584 069A FB STI 3 RE-ENABLE INTERRUPTS

1585 069B 59 POP [24 3 RECOVER COUNT VALUE

1586 069C 58 POP AX 3 RECOVER ADDRESS VALUE

15687 069D 03 Ci ADD AX,CX 3 ADD, TEST FOR 64K OVERFLOW
1588 069F BO 02 MoV AL,2 3 MODE FOR 8237

1589 06A1 EB 00 JMP $+2 3 WAIT FOR 1/0

1590 06A3 E6 0A ouT DMA+10,AL 3 INITIALIZE THE DISKETTE CHANNEL
1591

1592 06A5 73 05 JNC 3 CHECK FOR ERROR

1593 06AT C6 06 0041 R 09 Mov .D§KETTE ._STATUS ,DMA_BOUNDARY 3 SET ERROR

1594

1595 06AC NO_BAD:

1596 06AC C3 RET 3 CY SET BY ABOVE IF ERROR

1597 06AD DMA_SETUP ENDP

5-102 DSKETTE
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1598 P
1599 i}
1600 3 FMTDMA_SET [
1601 ] THIS RouTlNE SETS UP THE DMA CONTROLLER FOR A FORMAT 1
1602 3 OPERAT 1
1603 3 ]
1604 3 ON ENTRY: NOTHING REQUIRED '
1605 3 . t
1606 3 ON EXIT: @DSKETTE_STATUS, CY REFLECT STATUS OF OPERATION 1
1607 3
1608 06AD FMTDMA_SET PROC NEAR
1609 06AD BO 4A MoV AL, 04AH 3 WILL WRITE TO THE DISKETTE
1610 06AF FA cLi 3 DISABLE INTERRUPTS DURING DMA SET-UP
1611 0680 E6 0C out MA+12, AL 3 SET_THE FIRSTILAST FIF
1612 06B2 EB 00 JMP + 3 WAIT FOR
1613 06B4 E6 0B out DMA+11,AL 3 OUTPUT rne MODE BYTE
161
1615 06B6 8C CO MoV AX,ES 3 GET THE ES VALUE
1616 06B8 Ci CO 04 ROL AX, 4 + ROTATE LEFT
1617 06BB BA EB MOV CH, AL 3 GET HIGHEST NIBBLE OF ES TO C
1618 068D 24 FO AND AL, 111100008 1 ZERO THE LOW NIBBLE FROM sscn:nv
1619 06BF 03 46 02 ADD AX, [BP+2] 3 TEST FOR CARRY FROM ADDITION
1620 06C2 73 02 JINC J33A
1621 06C4 FE C5 INC CH 1 CARRY MEANS HIGH 4 BITS MUST BE INC
1622 06C6 J33A:
1623 06C6 50 PUSH 3 SAVE START ADDRESS
1624 06CT E6 04 DMA+4, AL 3 OUTPUT LOW ADDRESS
1625 06C9 EB 00 JMP 3 WAIT FOR 1/0
1626 06CB 8A C4 MoV '
1627 06CD E6 04 ouT DMA+4, AL 3 OUTPUT HIGH ADDRESS
1628 06CF 8A C5 MoV AL,CH 3 GET HIGH 4
1629 06D1 EB 00 JMP $+2 3 1/0 WAIT STATE
1630 06D3 24 OF AND AL, 000011118
1631 06DS E6 81 out 081H,AL 1 OUTPUT HIGH 4 BITS TO PAGE REGISTER
1632
1633 jmm——- DETERMINE COUNT
1634
1635 06D7 B2 04 MoV OL,4 3 SECTORS/TRACK VALUE IN PARM TABLE
1636 06D9 E8 0905 R CALL GET_PARM 3"
1637 06DC 86 C4 XCHG AL, AH 3 AL = SECTORS/TRACK VALUE
1638 06DE 2A E4 sus AH, AH 1 AX = SECTORS/TRACK VALUE
1639 06E0 Ci EO 02 SHL. AX,2 3 AX = SEC/TRK ® 4 (OFFSET FOR C,H,R,N)
1640 06E3 48 DEC AX 3-1 FOR'DMA VALUE
1641 06E4 50 PUSH AX 3 SAVE # OF BYTES TO BE TRANSFERED
1642 Q6ES E6 05 out DMA+5 , AL 3 LOW BYTE OF COUNT
1643 06ET EB 00 i $+2 1 WAIT FOR 1/0
1644 06E9 BA C4 MoV AL, AH
1645 06EB E6 05 out DMA+5, AL 1 HIGH BYTE OF COUNT
1646 06ED FB ST1 3 RE-ENABLE INTERRUPTS
1647 06EE 59 POP cx 3 RECOVER COUNT VALUE
1648 06EF 58 POP AX 3 RECOVER ADDRESS VALUE
1649 06F0 03 CI ADD AX,CX 3 ADD, TEST FOR 64K OVERFLOW
1650 06F2 BO 02 MoV AL,2 3 MODE FOR 8237
1651 D6F4 EB 00 JMP $+2 3 WAIT FOR 1/0
|ss§ 06F6 E6 OA out DMA+10,AL 3 INITIALIZE THE DISKETTE CHANNEL
165
1654 06F8 73 05 JINC FMTDMA 0O CHECK FOR ERROR
I&:& 06FA C6 06 0041 R 09 MoV ODSKETTE STATUS ,DMA_| BOUNDARY 3 SET ERROR
1656
1657 06FF FMTDMA_OK3
1658 06FF C3 RET 1 CY SET BY ABOVE IF ERROR
1659 0700 FMTDMA_SET ENDP
1660 3
1661 3 NEC_INIT [
1662 3 THIS ROUTINE SEEKS TO THE REQUESTED TRACK AND t
1663 3 INITIALIZES THE NEC FOR THE READ/WRITE/VERIFY/FORMAT '
1664 3 OPERATION. 1
1665 3 1
::sg 3 ON ENTRY: AH 1 NEC COMMAND TO BE PERFORMED

6 H )
1668 3 ON EXIT: @DSKETTE_STATUS, CY REFLECT STATUS OF OPERATION
1669 3
1670 0700 NEC_INIT PROC NEAR
1671 0700 50 PUSH AX 3 SAVE NEC COMMAND
1672 0701 E8 091A R CALL MOTOR_ON 3 TURN MOTOR ON FOR SPECIFIC DRIVE
1673
::;: gomm—- DO THE SEEK OPERATION
1676 0704 BA 6E 01 MoV CH, [BP+1] § CH = TRACK #
1677 0707 E8 0A24 R CALL SEEK 1 MOVE T0 CORRECT TRACK
1678 0T0A 58 - POP 3 RECOVER COMMAND
1679 070B 72 17 Je ER_| 3 ERROR ON SEEK
1680 070D BB 0724 R Mov BX;OFFSET ER_I 3 LOAD ERROR ADDRESS
1681 0710 53 PUSH BX 3 PUSH NEC_OUT ERROR RETURN
1682
1523 Rt SEND OUT THE PARAMETERS TO THE CONTROLLER
16
1685 0711 E8 09F8 R CALL NEC_OUTPUT 3 OUTPUT THE OPERATION COMMAND
1686 0714 8B C6 MoV AX,S1 3 AH = HEAD
1687 0716 8B DF MOV BX,DI 3 BL = DR
1688 0718 CO E4 02 SAL AH,2 1 MOVE [T t0 B
1689 071D 80 E4 04 AND AH, 000001008 1 ISOLATE THAT BI
1690 OTIE OA E3 OR o 3 ORI DRIVE NUMBER
1691 0720 E8 09F8 R CALL NEC_OUTPUT 3 FALL THRU CY SET IF_ERROR
1692 0723 58 0P BX 3 THROW AWAY ERROR RETURN
1693 0724 ER_11
1694 0724 C3 RET
1695 0725 NEC_INIT ENDP
1696 )
1697 3 RWV_COM 3
1698 3 THIS ROUTINE SENDS PARAMETERS TO THE NEC SPECIFIC i
1399 3 TO THE READ/WRITE/VERIFY OPERATIONS. '
1700 3 : . t
1701 3 ON ENTRY: CS3BX = ADDRESS OF MEDIA/DRIVE PARAMETER TABLE
:;og i ON EXIT 3 ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION 1

0 3
1704 0725 RWV_COM PROC NEAR
1705 0726 B8 OTSA R MoV AX,OFFSET ER_2 1 LOAD ERROR ADDRESS
1706 0728 50 . PUSH AX 3 PUSH NEC_OUT ERROR RETURN
1707 0729 8A 66 01 MOV AH, [BP+1] 3 OUTPUT TRACK #
1708 072C E8 09F8 R CALL NEC_OUTPUT
1709 0T2F 8B C6 MoV AX,S1 3 OUTPUT HEAD #
1710 0731 E8 09F8 R CALL NEC_OUTPUT
1711 0734 8A 66 00 Mov AH,TBP) 3 OUTPUT SECTOR #
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1712 0737 E8 09F8 R CALL  NEC_OUTPUT
1713 073A B2 03 MoV oL,3 3 BYTES/SECTOR PARAMETER FROM BLOCK
1714 073C E8 0905 R CALL  GET_PARM 1
1715 QT3F E8 09F8 R CALL  NECZOUTPUT 1 BUTRUT TO GONTROLL
1716 0742 B MoV s 3 EOT PARAMETER FROM BLOCK
1717 0744 E8 0905 R CALL  GET_PARM 3 . TO THI
1718 0747 E8 09F8 R CALL  NECZOUTPUT } GUTPUT To CONTROLLER
1719
1720 074A 2E: B8A 67 05 v AH,CS1 [BX] .MD_GAP $ GET GAP LENGTH
1721 074E E8 09F8 R Ri15:  CALL  NEC_OUTPUT
1722 0751 B2 06 oV oL,8 3 DTL PARAMETER FROM BLOCK
1723 0753 E8 0905 R CALL  GET_PARM 3 _TO THE NEC
1724 0756 E8 09F8 R CALL  NECZOUTPUT 3 OUTPUT TO CONTROLLER
1725 0759 58 POP AX 3 THROW AWAY ERROR EXIT
1726 075A ER_2:
1727 075A C3 RET
1728 0758 RWV_COM ENDP
1729
1730 3 NEC_TERM :
1731 3 THIS ROUTINE WAITS FOR THE OPERATION THEN ACCEPTS s
1732 3 THE STATUS FROM THE NEC FOR THE READ/WRITE/VERIFY/ :
1133 3 FORMAT OPERATION. t

H T
1138 § ON EXIT: ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION
1736 3
1737 0758 NEC_TERM PROC  NEAR
1738
1139 §----- LET THE OPERATION HAPPEN
!
1741 0758 S6 PUSH  sI i SAVE HEAD #, # OF SECTORS
1742 075C E8 OAC! R CALL  WAIT_INT i WAIT FOR THE INTERRUPT
1743 075F 9C PUSHF
1744 0760 E8 0AE9 R CALL  RESULTS i GET THE NEC STATUS
1745 0763 T2 45 SET_END_POP
1746 0765 9D POPF
1747 0766 72 3A Jc SET_END 3 LOOK FOR ERROR
1748
1749 j----== CHECK THE RESULTS RETURNED BY THE CONTROLLER
1750
1751 0768 FC cLD 3 SET THE CORRECT DIRECTION
1752 0769 BE 0042 R MOV SILOFFSET ONEC_STATUS POINT TO STATUS FIELD
1753 076C AC LODS  ONEC_STA 3 GET S
1754 076D 24 CO AND AL, (5060008 ' TEST FOR NORMAL TERMINATION
1755 OT6F 14 31 Jz SET_END 3
1756 0771 3C 40 cMP AL,T10000008 3 TEST FOR ABNORMAL TERMINATION
1757 0773 75 27 INZ J18 3 NOT ABNORMAL, BAD NEC
1758
1159 3----- ABNORMAL TERMINATION, FIND OUT WHY
1760
1761 0775 AC LODS  ONEC_STATUS 3 GET ST!
1762 0776 DO EO SAL , i TEST FOR EOT FOUND
1763 0778 B4 04 MoV AH,RECORD_NOT_FND
1764 OT7A 72 22 Jc J19
1765 077C CO EO 02 SAL AL,2
1766 OTTF B4 10 MoV AH,BAD_CRC
1767 0781 72 1B ac i
1768 0783 DO EO SAL AL, 1 3 TEST FOR DMA OVERRUN
1769 0785 B4 08 MOV AH,BAD_DMA
1770 0787 72 15 Jc Ji19
1771 0789 CO EO 02 SAL AL,2 3 TEST FOR RECORD NOT FOUND
1772 078C B4 04 MOV AH,RECORD_NOT_FND
1773 OT8E 72 OE Je J19
1774 0790 DO EO SAL AL, 1
1775 0792 B4 03 MoV AH,WRITE_PROTECT s TEST FOR WRITE_PROTECT
1776 0794 72 08 JC J19
1777 0796 DO EO SAL AL, 1 3 TEST MISSING ADDRESS MARK
1778 0798 2 MOV AH,BAD_ADDR_MARK
1779 079A 72 02 Jc J1e
1780
1781 3-=--= NEC MUST HAVE FAILED
1782 079¢C Jiss
1783 079C B4 20 MOV AH,BAD_NEC
1784 0T9E J19:
1785 OT9E 08 26 0041 R ODSKETTE_STATUS, AH
1786 07A2 SET_END:
1787 0TA2 80 3E 0041 R 01 cMp ODSKETTE_STATUS, | 3 SET ERROR CONDITION
1788 OTAT F5 cMC 3
1789 07A8 SE POP st 3 RESTORE HEAD #, # OF SECTORS
1790 07TAS €3 RET
1794
1792 07AA SET_END_POP1
1793 0TAA 9D POPF
1794 07AB EB F5 JMP SHORT SET_END
1795 07AD NEC_TERM ENDP
1796 ]
17 3 DSTATE: ESTABLISH STATE UPON SUCCESSFUL OPERATION. '

3
1799 07AD DSTATE PROC  NEAR
1800 0TAD 80 3E 004! R 00 CMP ODSKETTE_STATUS, 0 1 CHECK FOR ERROR
1801 0782 15 JNZ SETBAC 3 IF ERROR Ji
1802 0784 80 8D 0090 R 10 OR ODSK_STATE[DI],MED_DET ; NO ERROR, WARK MEDIA AS DETERMINED
1803 0789 F6 85 0090 R 04 TEST  ODSK_STATE[DI],DRVCDET ; DRIVE DETERMINED ?
1804 O7BE 75 24 JINZ SETBAC 3 IF DETERMINED NO TRY TO DETERMINE
1805 07CO 8A 85 0090 R MOV AL,0DSK_STATE[DI] 3 LOAD STATE
1806 07C4 24 CO AND AL ,RATE_MSK 8 KEEP ONLY RATE
1807 07C6 3C 80 cMP AL ,RATE_250 3 RATE 250
1808 07C8 75 5 JNE _ i NO, MUST BE 1.2M OR 1.44M DRV
1809
1810 === CHECK IF IT 1S 1.44M
1811
1812 0TCA E8 08EC R CALL  cuos TYPE 3 RETURN DRIVE TYPE IN (AL)
1813 07CD 72 10 3 CMOS BAD
1814 OTCF 3C 04 e AC,04 3 1.44MB DRIVE ?
1815 0701 74 oOC M_i2 3 YES
1816 0703 M_T20%
1817 07D3 80 A5 0090 R FD ND ©DSK_STATE Dl].NOT FMT_CAPA ; TURN OFF FORMAT CAPA
1818 07D8 80 8D 0050 R 04 OR ODSK_STATE[D1],DRV_DET™ ; MARK DRIVE DETERMINED
1813 o700 B 08 IMP SHORT SETBAC 3 BACK

0 4

1821 OTDF 80 8D 0090 R 06 M_l21  OR ©DSK_STATE[D1],DRV_DET+FMT_CAPA ; TURN ON DETERMINED & FMT CAPA
1822
1823 07E4 SETBAC:
1824 0TE4 C3 ET
1825 OTES DSTATE ENDP
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1826 3

1827 3 RETRY '

1828 3 DETERMINES WHETHER A RETRY IS NECESSARY. IF RETRY IS :

1829 3 REQUIRED THEN STATE INFORMATION IS UPDATED FOR RETRY. 1t

1830 3 '

1831 3 ON EXIT: CY = 1 FOR RETRY, CY = 0 FOR NO RETRY '

183 3

1833 0TES RETRY PROC  NEAR

1834 0TE5 80 3E 0041 R 00 CMP ODSKETTE STATUS,0 : GET STATUS OF OPERATION

1835 OTEA T4 39 Jz NO SUCCESSFUL OPERATION

1836 0TEC 80 3E 0041 R 80 cMP onsxzrrs STATUS, T1ME_oUT' 3 IF TIME OUT NO RETRY
1837 07F1 74 32 Jz NO_RETR s

1838 0TF3 BA A5 0090 R MOV AH7®DSK STATE[DI] 3 GET MEDIA STATE OF DRIVE

1839 0TFT F6 C4 10 TEST  AH,MED BET 3 ESTABLISHED/DETERMINED ?

1840 OTFA 75 29 INZ No'RETRY 1 IF ESTABLISHED STATE THEN TRUE ERROR
1841 OTFC 80 E4 CO AND AHTRATE_MSK 1 1SOLATE R

1842 OTFF 8A 2E 008B R MOV CH, OLASTRATE 1 GET START A OPERATION STATE

1843 0803 CO C5 04 ROL 3 10 CORRESPONDING 81T

1844 0806 80 E5 CO AND CHRATE_MSK i 1SOLATE RATE BITS

1845 0809 3A EC cMP CH, AH  ALL RATES TRIED

1846 080B 74 18 JE NO_RETRY 3 IF YES, THEN TRUE ERROR

1847

1848 3 SETUP STATE INDICATOR FOR RETRY ATTEMPT TO NEXT RATE

1849 3 000000008 (500) -> 100000008 (250)

1850 3 100000008 (250) -> 010000008 (300

1851 H 010000008 (300) -> 000000008 (500)

1852

1853 080D 80 FC 01 cMP AH,RATE_500+1 3 SET CY FOR RATE 500

1854 0810 DO DC RCR AH, 1 : TO NEXT STAT

1855 0812 80 E4 CO AND AH,RATE_MSK KEEP ONLY RATE BITS

1856 0815 80 A5 0090 R IF AND ODSK_STATE[D1],NOT RATE_) WSKeDBL_STEP § RATE, DBL STEP OFF
1857 081A 08 A5 0090 R OR ®DSK-STATE[DI1], A TURN ON_NEW RATE

1858 081E C6 06 0041 R 00 MOV eDSKETTE_STATUS, 0 3 RESET STATUS FOR RETRY

1859 0823 F9 STC 3 SET CARRY FOR RETRY

1860 o824 c3 RET 3+ RETRY RETURN

861

1862 0825 NO_RETRY

1863 0825 F8 cLe 1 CLEAR CARRY NO RETRY

1864 0826 C3 RET + NO RETRY RETURN

1865 0827 RETRY  ENDP

1866

1867 3 NUM_TRANS '

1868 1 THIS ROUTINE CALCULATES THE NUMBER OF SECTORS THAT '

1869 s WERE ACTUALLY TRANSFERRED TO/FROM THE DISKETTE. '

1870 1 '

1871 3 ON ENTRY: [erai] = TRACK s

1872 3 1-HI HEAD '

1873 3 [BP] = START SECTOR '

1874 H '

1875 3 ON EXIT: AL = NUMBER ACTUALLY TRANSFERRED '

1876 3

1877 0827 NUM_TRANS PROC  NEAR

1878 0827 32 CO XOR AL, AL 4 CLEAR FOR ERROR

1879 0829 80 3E 0041 R 00 cMP ODSKETTE_STATUS,0 3 CHECK FOR ERROR

1880 082E 75 23 INZ NT_OUT 3 IF ERROR 0 TRANSFERRED

1881 0830 B2 04 MOV s 3 SECTORS/TRACK OFFSET TO DL

1882 0832 E8 0905 R CALL  GET_PARM 3 AH_= SECTORS/TRACK

1883 0835 8A IE 0047 R MoV BL, SNEC_STATUS+5 + GET ENDING SECTOR

1884 0839 8B Ci MOV ) 3 CH = HEAD # STARTED

1885 0838 3A ZE 0046 R cMP CH..NEC_SYATU5¢4 } GET HEAD ENDED UP_ON

188¢ o83F 75 INZ DIF_HD 3 IF ON SAME HEAD, THEN NO ADJUST
1888 0841 8A 2E 0045 R MoV CH,ONEC_STATUS+3 § GET TRACK ENDED UP ON

1889 0845 3A 6E 01 cMP CH, [BP+T] § IS IT ASKED FOR TRACK

1890 0848 T4 04 Jz SAME_TRK § IF SAME TRACK NO INCREASE

1891

1892 084A 02 DC ADD BL,AH 3 ADD SECTORS/TRACK

1893 084C DIF_HD:

1894 084C 02 DC ADD BL,AH 3 ADD SECTORS/TRACK

1895 084E SAME_TRK

1896 084E 2A SE 00 sus 8L, [BP] § SUBTRACT START FROM END

1897 08s1 8A C3 MoV AL,BL 3 TO AL

89

1899 0853 NT_OUT:

1900 0853 C3

1901 0854 NUM_TRANS ENDP

1902 H

1903 3 SETUP_END s

1904 H “RESTORES OMOTOR_COUNT TO PARAMETER PROVIDED IN TABLE 1

1905 H AND LOADS @DSKETTE_STATUS TO AH, AND SETS CY. '

1906 3 ON EXIT: '

1907 H AH, ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION t

1908 3

1909 0854 SETUP_END PROC  NEAR

1910 0854 B2 02 MoV oL,2 3 GET THE MOTOR WAIT PARAMETER
1911 0856 50 PUSH 3 SAVE NUMBER TRANSFERRED

1912 0857 E8 0905 R CALL  GET_PAR

1913 085A 88 26 0040 R MOV OMOTOR_( CouNT , AH 3 STORE UPON RETURN

1914 085E 58 POP AX 1 RESTORE NUMBER TRANSFERRED

1915 085F 8A 26 0041 R MoV AH, ODSKETTE_STATUS 1 GET STATUS OF OPERA

1916 0863 0A E4 OR \ 3 CHECK FOR ERROR

1917 0865 74 02 Jz NUN_ERR 3 NO El n
1918 0867 32 CO XOR AL, AL 3 CLEAR NUMBER RETURNED m
1919

1920 0869 NUN_ERR$ X
1921 0869 80 FC 01 cMP AH, 1 3 SET THE CARRY FLAG TO INDICATE -
1922 086C F5 CcMC 3 SUCCESS OR FAILURE -
1923 086D C3 RET [=}
1924 086E SETUP_END ENDP 2

(2]
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]
3 SETUP_DBL :
] TCHECK DOUBLE STEP. 3
3 ON ENTRY: 3
3 Dl = ]
3 ON EXIT 3 CcY = | MEANS ERROR 3
SETUP_DBL PROC NEAR

Mov AH,0DSK_STATE[DI] 3 ACCESS STATE

TEST AH. D_DET 3 ESTABLISHED STATE ?

JNZ NO_| DBL 3 IF ESTABLISHED THEN DOUBLE DONE

CHECK FOR TRACK 0 TO SPEED UP ACKNOWLEDGE OF UNFORMATTED DISKETTE

MoV OSEEK_STATUS,0 3 SET RECALIBRATE REQUIRED ON ALL DRIVES
CALL  MOTORZON 3 ENSURE MOTOR STAY ON
MOV CH, 3 LOAD TRA!
CALL SEEK 3 SEEK TO TRACK 0
CALL  READ_ID 3 READ 1D FUNCTION
Jc SD_ERR 3 IF ERROR NO TRACK 0
§----- INITIALIZE START AND MAX TRACKS (TIMES 2 FOR BOTH HEADS)
MoV CX,045 3 START, MAX TRACKS
TEST  eD3K STATE[DI] TRK_CAPA . TEST FOR 80 TRACK CAPABILITV
Jz OK IF NOT COUNT IS SETUP
MoV CL,TAOH . MAXIMUM TRACK 1.2 M8
3 ATTEMPT READ ID OF ALL TRACKS, ALL HEADS UNTIL SUCCESS; UPON SUCCESS,
3 MUST SEE IF ASKED FOR TRACK IN SINGLE STEP MODE = TRACK ID READ; IF NOT
3 THEN SET DOUBLE STEP ON.
CNT_OK: MOV OMOTOR_COUNT , OFFH 3 ENSURE MOTOR STAYS ON FOR OPERATION
PUSH  CX 3 SAVE TRACK, COUN
MOV ODSKETTE_STATUS, 0 3 CLEAR STATUS, EXPECT ERRORS
XOR AX, AX 3 CLEAR AX
SHR CH, 1 3 HALVE TRACK, CY = HEAD
RCL AL,3 3 AX = HEAD IN CORRECT BIT
PUSH 3 SAVE HEAD
CALL SEEK 3 SEEK TO TRACK
POP 3 RESTORE
OR DI1,AX 3 DI = HEAD OR'ED DRIVE
CALL  READ_ID t READ ID 0
PUSHF 3 SAVE RETURN FROM_ READ_ID
AND DI;11111011B 3 TURN OFF ‘HEAD 1 BIT
POPF 3 RESTORE ERROR RETURN
POP [ 3 RESTORE COUNT
INC DO_CHK 3 IF OK, ASKED = RETURNED TRACK ?
INC CH™ 3 INC FOR NEXT TRACK
CMP CH,CL 3 REACHED MAXIMUM YET
INZ - 3 CONTINUE TILL ALL TRIED
gom—-- FALL THRU, READ ID FAILED FOR ALL TRACKS
SD_ERR: STC 3 SET CARRY FOR ERROR
RET 3 SETUP_DBL ERROR EXIT
DO_CHK3 uov CL,ONEC_STATUS+3 i LOAD RETURNED TRACK
oosx _TRR[DI],CL 3 STORE TRACK NUMBER
SHR CH 3 HALVE TRACK
CH, cL 3 IS IT THE SAME AS ASKED FOR TRACK
JZ NO_DBL 3 IF_SAME THEN NO DOUBLE STEP
OR ©DSK_STATE[DI],DBL_STEP ; TURN ON DOUBLE STEP REQUIRED
NO_DBL 1 :Lg 3 CLEAR ERROR FLAG
SETUP_DBL ENDP
i
READ_ID
READ 1D FUNCTION.

§ ON ENTRY:

DI = BIT 2 = HEAD3 BITS 1,0 = DRIVE

DI = BIT 2 1S RESET, BITS 1,0 = DRIVE

3
3
t
3
t
ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION @

1]

3

1]

1]

3 ON EXIT:

1]

3

READ_ID PROC
MoV
PUSH
Mov
CALL
MoV
MoV
CALL
CALL

POP
ER_3:

RET
READ_ID ENDP

MOVE NEC OUTPUT ERROR ADDRESS

NEAR
AX,OFFSET ER_3
AX

AH, 4AH 3 READ ID COMMAND

NEC_OUTPUT 3 TO CONTROLLER

AX,B1 3 DRIVE # TO AH, HEAD 0

AH, AL

NEC_OUTPUT 3 TO CONTROLLER

NEC_TERM 3 WAIT FOR OPERATION, GET STATUS
3 THROW AWAY ERROR ADDRESS

3
CMOS_TYPE
RE’

TURNS

DISKETTE TYPE FROM CMOS

]
1]
1
3 ON ENTRY: DI = DRIVE #
] 3
3 ON EXIT: AL = TYPE; CY REFLECTS STATUS
H
CMOS_TYPE PROC NEAR
MoV AL,CMOS_DIAG 3 CMOS DIAGNOSTIC STATUS BYTE ADDRESS
CALL CMOS_READ 3 GET_CMOS STATUS
TEST AL.BID_BAT‘BAD_CKSUM 3 BATTERY GOOD AND CHECKSUM VALID ?
STC H T CY = INDICATING ERROR FOR RETURN
JNZ BAD_CM 3 ERROR IF EITHER BIT
MoV AL,CMOS_DISKETTE 3 ADDRESS OF DISKETTE BYTE IN CMOS
CALL CMOS_READ 3 GET DISKETTE BYTE
OR D1,0T 3 SEE WHICH DRIVE IN QUESTION
JNZ 3 IF DRIVE 1, DATA IN LOW NIBBLE
ROR AL, 4 3 EXCHANGE NIBBLES IF SECOND DRIVE
TB:
AND AL, 00FH 3 KEEP ONLY DRIVE DATA, RESET CY = 0
BAD_CM: T
CMOS_TYPE ENDP
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2039 ]
2040 t GET_PARM '
2041 1 THIS ROUTINE FETCHES THE INDEXED POINTER FROM THE '
2042 3 DISK_BASE BLOCK POINTED TO BY THE DATA VARIABLE 1
2043 3 ®DISK_POINTER. A BYTE FROM THAT TABLE IS THEN MOVED '
2044 3 INTO AH, THE INDEX OF THAT BYTE BEING THE PARAMETER '
2045 1 IN DL, :
2046 3 1
2047 § ON ENTRY: OL = INDEX OF BYTE TO BE FETCHED :
2048 3 1
2049 § ON EXIT: AH = THAT BYTE FROM BLOCK '
2050 3 AL,DH DESTROYED 1
2051 3
2052 0905 GET_PARM PROC  NEAR
2053 0905 1E PUSH DS
2054 0906 56 PUSH  SI
2055 0907 2B CO suB AX, AX § DS = 0 , BIOS DATA AREA
2056 0909 8E D8 MoV DS, AX
2057 0908 87 D3 XCHG  DX,BX $ BL = INDEX
2058 090D 2A FF sus BH,BH t BX = INDEX
2059 ASSUME DS:ABSO
2060 090F C5 36 0078 R LDS S1,8D1SK_POINTER s POINT TO BLOCK
2061 0913 8A 20 MoV AH, [S1+BX] 1 GET THE WORD
2062 0915 87 D3 XCHG  DX,BX t RESTORE BX
2063 0917 5E POP s1
2064 0918 IF POP DS
2065 0919 c3 RET
2066 ASSUME DS1DATA
2067 091A GET_PARM ENDP
2068
2069 3 MOTOR_ON '
2070 i TURN MOTOR ON AND WAIT FOR MOTOR START UP TIME. THE OMOTOR COUNT:
2071 s IS REPLACED WITH A SUFFICIENTLY HIGH NUMBER (OFFH) TO ENSURE '
2072 H THAT THE MOTOR DOES NOT GO OFF DURING THE OPERATION. IF THE '
2073 3 MOTOR NEEDED TO BE TURNED ON, THE MULTITASKING HOOK FUNCTION 1t
2074 1 (AX=90FDH, INT 15H) IS CALLED TELLING THE OPERATING SYSTEM '
2075 3 THAT THE BIOS IS ABOUT TO WAIT FOR MOTOR START UP. IF THIS '
2076 3 FUNCTION RETURNS WITH CY = 1, IT MEANS THAT THE MINIMUM WAIT 3
2077 3 HAS BEEN COMPLET! T THIS POINT A CHECK IS MADE TO ENSU s
2078 3 THAT THE MOTOR WASN'T TURNED OFF BY THE TIMER. IF THE HOOK DID
2079 3 NOT WAIT, THE WAIT FUNCTION (AHz086H) IS CALLED TO WAIT THE s
2080 1 PRESCRIBED AMOUNT OF TIME. IF THE CARRY FLAG IS SET ON RETURN, 1
2081 3 IT MEANS THAT THE FUNCTION IS IN USE AND DID NOT PERFORM THE '
2082 3 WAIT. A TIMER | WAIT LOOP WILL THEN DO THE WAIT. '
2083 3 1
2084 i ON ENTRY: DI = DRIVE # '
2085 H '
208¢ 3 ON EXIT: AX,CX,DX DESTROYED '
1 3
2088 091A MOTOR_ON PROC  NEAR
2089 091A 53 PUSH 3 SAVE REG.
2090 091B E8 0965 R CALL  TURN_ON 3 TURN ON MOTOR
2091 091E 72 43 Jc MOT_TS_ON 3 IF CY=! NO WA
2092 0920 E8 0435 R CALL  XLAT o[D 1 TRANSLATE STATE TO COMPATIBLE MODE
2093 0923 B8 90FD MoV AX, 030FDH 3 LOAD WAIT CODE & TYI
2094 0926 CD 15 INT 151 3 TELL OPERATING SYSTEM ABOUT TO DO WAIT
2095 0928 9C PUSHF 3 SAVE CY FOR TEST
2096 0929 E8 040F R CALL  XLAT_NEW 3 TRANSLATE STATE TO PRESENT ARCH.
2097 092C 9D POPF 3 RESTORE CY FOR TEST
2098 092D 73 05 JNC M WAIT 3 BYPASS LOOP IF OP SYSTEM HANDLED WAIT
2099 092F E8 0965 R CALL  TORN_ON § CHECK AGAIN IF MOTOR ON
2100 0932 72 2F Jc MOT_TS_ON 3 IF NO WAIT MEANS IT IS ON
2101
2102 0934 M_WAIT:
2103 0934 B2 0A MoV oL, 10 § GET THE MOTOR WAIT PARAMETER
2104 0936 E8 0905 R CALL  GET_PARM
2105 0939 BA C4 MoV AL, RH § AL = MOTOR WAIT PARAMETER
2106 0938 32 E4 XOR AH,AH 3 AX = MOTOR WAIT PARAMETER
2107 093D 3C 08 cMP AL,8 3 SEE IF AT LEAST A SECOND IS SPECIFIED
2108 093F 73 02 JAE GP2 3 IF_YES, CONTINUE
2109 0941 BO 08 MoV AL,8 3 ONE SECOND WAIT FOR MOTOR START UP
2110
2111 §----= AX CONTAINS NUMBER OF 1/8 SECONDS (125000 MICROSECONDS) TO WAIT
2112
2113 0943 50 GP21  PUSH  AX 1 SAVE WAIT PARAMETER
2114 0944 BA Fé424 MOV DX, 62500 4 LOAD LARGEST POSSIBLE MULTIPLIER
2115 0947 F7 E2 MUL 3 MULTIPLY BY HALF OF WHAT'S NECESSARY
2116 0949 88 CA MOV €X,DX 3 CX = HIGH WORD
2117 0948 88 DO Mov DX, AX 3 CX,DX = 1/2 * (# OF MICROSECONDS)
2118 094D F8 cLe 3 CLEAR CARRY FOR ROTATE
2119 094E DI D2 RCL DX, 1 3 DOUBLE LOW WORD, CY CONTAINS OVERFLOW
2120 0950 DI DI RCL CX, 1 3 DOUBLE HI, INCLUDING LOW WORD OVERFLOW
2121 0952 B4 86 MOV AH, 86H + LOAD WAIT CODE
2122 0954 CD 15 INT 15H 3 PERFORM WAIT
2123 0956 58 POP AX 3+ RESTORE WAIT PARAMETER
2124 0957 73 oA INC MOT_IS_ON 3 CY MEANS WAIT COULD NOT BE DONE
125
2126 3----- FOLLOWING LOOPS REQUIRED WHEN RTC WAIT FUNCTION IS ALREADY IN USE
2121
2128 0959 Ji3s 3 WAIT FOR 1/8 SECOND PER (AL.
2129 0959 B9 205E MoV cx,8286 § COUNT FOR 1/8 SECOND AT 15.085731 Us
2130 095C E8 0000 E CALL  WAITF § GO TO FIXED WAIT ROUTIN (%2}
2131 095F FE C8 DEC AL 1 DECREMENT TIME VALUE m
2132 0961 75 F6 INZ J13 3 ARE WE DONE YET o
2133 =
2134 0963 MOT_IS_ON: =
2135 0963 58 POP BX 3 RESTORE REG. =
2136 0964 C3 RET
2137 0965 MOTOR_ON ENDP =
2138 o
2139 3 TORN, _ON '
2140 3 TURN MOTOR ON AND RETURN WAIT STATE. :
2141 3 s
2142 3 ON ENTRY: DI = DRIVE # '
2143 H '
2144 § ON EXIT: CY = 0 MEANS WAIT REQUIRED '
2145 1 CY = | MEANS NO WAIT REQUIRED '
g::g 3 AX,BX,CX,DX DESTROYED :
3
2148 0965 TURN_ON PROC  NEAR
2149 0965 88 DF MOV BX,DI 3 BX = DRIVE #
2150 0967 8A CB MOV cL,BL 3 CL = DRIVE #
2151 0969 CO C3 04 ROL BL,4 5 BL = DRIVE SELECT
2152 096C FA cLl 3 NO INTERRUPTS WHILE DETERMINING STATUS
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MoV OMOTOR_COUNT, OFFH 3 ENSURE MOTOR STAYS ON FOR OPERATIOI
MOV AL, ©MOTOR STAYUS H GEY DIGITAL OUYPUT REGISTER REFLECTION
AND AL, OOI 100008 3 ONI T B
MOV H MASK FOR DETERMINING MOTOR B
SHL AH.CL $ AH = MOTOR ON, A=00000001, B=000000l0

3 AL = DRIVE SELECT FROM OMOTOR_STATUS
3 BL = DRIVE SELECT DESIRED
3 AH = MOTOR ON MASK DESIRED

cMP AL,BL

INZ TURN_IT_ON

TEST AH,OMOTOR_STATUS

INZ NO_MOT_WATT
TURN_IT_ON:

OR AH,BL

MoV BH,OMOTOR_STATUS

AND BH,000011T1B

AND OMOTOR_STATUS, 110011118

OR OMOTOR_STATUS , AH

MOV AL ,OMOTOR_STATUS

MOV BL,AL

AND BL,00001111B

STI

AND AL,00111111B

ROL .

OR AL, 000011008

MoV DX,03F2H

out DX, AL

cuP BL,BH

Jz NO_MOT_WAIT

cLc

RET

NO_MOT_WAIT:
sTC

REQUESTED DRIVE ALREADY SELECTED ?
IF NOT SELECTED JUMP

TEST MOTOR ON BIT

JUMP IF MOTOR ON AND SELECTED

AH = DRIVE SELECT AND MOTOR ON

SAVE COPY OF OMOTOR_STATUS BEFORE

KEEP ONLY MOTOR BITS

CLEAR OUT DRIVE SELECT

OR IN DRIVE SELECTED AND MOTOR ON

GET DIGITAL OUTPUT REGISTER REFLECTION

BL=OMOTOR_STATUS AFTER, BH=BEFORE

KEEP ONLY MOTOR BITS

ENABLE INTERRUPTS AGAIN

STRIP AWAY UNWANTED BITS

PUT BITS IN DESIRED POSITIONS
RESET, ENABLE DMA/INTERRUPT

SELECT DRIVE AND TURN ON MOTOR

NEW MOTOR TURNED ON

NO WAIT REQUIRED IF JUST SELECT
SET CARRY MEANING WAIT

SET NO WAIT REQUIRED

STI INTERRUPTS BACK ON
RET
TURN_ON ENDP
§ HO_WAIT s
H WAIT FOR HEAD SETTLE TIME. 1
3 H
3 ON ENTRY: DI 3 DRIVE # :
3 3
3 ON EXIT: AX,BX,CX,DX DESTROYED H
1]
HD_WAIT PROC NEAR
MoV DL 9 H GET HEAD SETTLE PARAMETER
CALL GET, 3
TEST .MOTOR STATUS 100000008 ; SEE IF A WRITE OPERATION
JzZ lSNT WRITE ) 0 T ENFORCE ANY VALUES
oR H, A0 H K
INZ DO WAT 3 IF THERE DD NBT ENF
Mov AH7 HD12_SETTLE 3 LOAD 1.2M HEAD SETTLE MININUM
MoV AL..DSK —STATE[DI] 3 LOAD STATE
AND AL, RATE MSK 3 KEEP ONLY RATE
CMP AL, RAYE 250 3 1.2 M DRIVE ?
INZ DO_WAT 3 DEFAULT HEAD SETTLE LOADED
GP3: Mov AH,HD320_SETTLE 3 USE 320/360 HEAD SETTLE
JMP SHORT DO_WAT 3"
ISNT_WRITE:
OR AH,AH 3 CHECK FOR NO WAIT
Jz HW_DONE 3 IF NOT WRITE AND 0 ITS OK
g===== AH CONTAINS NUMBER OF MILLISECONDS TO WAIT
DO_WAT: MOV AL, AH 3 AL = # MILLISECONDS
XOR AH, AH 3 AX = # MILLISECONDS
PUSH AX 3 SAVE HEAD SETTLE PARAMETER
MoV DX, 1000 3 SET UP FOR MULTIPLY TO MICROSECONDS
MUL DX 3 DX,AX = # MICROSECONDS
MoV CX,DX H CX AX = # MICROSECONDS
MOV DX, AX 3 CX,DX = # MICROSECONDS
MOV AH, 86H 1 OA WAIT C
INT 15H 3 PERFORM
POP AX 3 RESTORE HEAD SETTLE PARAMETER
JNC HW_DONE 3 CHECK FOR EVENT WAIT ACTIVE
J29: H 1 MILLISECOND LOOP
MoV CX,66 3 COUNT AT 15.085737 US PER COUNT
CALL WAITF 3 DELAY FOR 1 MILLISECOND
C AL 3 DECREMENT THE COUNT
JNZ Ja29 3 DO AL MILLISECOND # OF TIMES
HW_DONEs
HD_WAIT ENDP
1
3 NEC_OUTPU
3 TH!S ROUTINE SENDS A BYTE TO THE NEC CONTROLLER AFTER t
3 TESTING FOR CORRECT DIRECTION AND CONTROLLER READY THIS 3
3 ROUTINE WILL TIME OUT IF THE BYTE IS NOT ACCEPTED WITHIN:
3 A REASONABLE AMOUNT OF TIME, SETTING THE DISKETTE STATUS:
3 ON COMPLETION. i
3 ]
3 ON ENTRY: H
3 AH = BYTE TO BE OUTPUT :
3 ON EXIT: ]
3 CY = 0 SUCCESS :
3 cY = 1 FAILURE - DISKETTE STATUS UPDATED 3
3 IF A FAILURE HAS OCCURRED, THE RETURN IS MADE 3
1] LEVEL HIGHER HAN THE CALLER OF NEC_OUTPUT. 3
3 THIS REMOVES THE REQUIREMENT OF TESTING AFTER H
3 EVERY CALL OF NEC_OUTPUT. L]
3 AX,CX,DX DESTROYED H
3
NEC_OUTPUT PROC NEAR
PUSI BX 3 SAVE REG.
Mov DX, 03F4H 3 STATUS PORT
MoV BL,2 3 HIGH ORDER COUNTER
XOR CX,CX 3 COUNT FOR TIME OUT
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EC J231 IN AL,DX 3 GET STATUS
24 CO AND AL, 110000008 3 KEEP STATUS AND DIRECTION
3c 80 CMP AL, 100000008 3 STATUS | AND DIRECTION 0 ?
74 OF Jz J21 3 STATUS AND DIRECTION OK
E2 FT LooP J23 3 CONTINUE TILL CX EXHAUSTED
FE CB DEC BL 3 DECREMENT COUNTER
15 F3 JNZ J23 3 REPEAT TILL DELAY FINISHED, CX = 0
4====- FALL THRU TO ERROR RETURN
80 OE 0041 R 80 OR ODSKETTE_STATUS, TIME_OUT
58 POP BX 1 RESTORE REG.
58 POP AX 3 DISCARD THE RETURN ADDRESS
F9 STC 3 INDICATE ERROR TO CALLER
c3 RET
}----- DIRECTION AND STATUS OK; OUTPUT BYTE
J2Ts
8A C4 (1% AL AH 3 GET BYTE TO OUTPUT
42 INC 3 DATA PORT = STATUS PORT + |
EE ouT Dx AL 1 OUTPUT THE BYTE
9C PUSHF 3 SAVE FLAGS
B9 0003 ov cx,3 3 30 TO 45 MICROSECOND WAIT FOR
EB8 0000 E CALL WAITF 3 NEC_FLAGS UPDATE CYCLE
9D POPF 3 RESTORE FLAGS FOR EXIT
58 POP BX 3 RESTORE REG.
c3 RET 3 CY = 0 FROM TEST INSTRUCTION
NEC_OUTPUT ENDP
3 SEEK [
3 THIS ROUTINE WILL MOVE THE HEAD ON THE NAMED DRIVE t
1 TO THE _NAMED TRACK. IF THE DRIVE HAS NOT BEEN ACCESSED @
1 SINCE_THE DRIVE RESET COMMAND WAS ISSUED, THE DRIVE '
3 WILL BE RECALIBRATED. 3
3 1
3 ON ENTRY: DI = DRIVE # 3
3 CH = TRACK # 3
H 1
3 ON EXIT: ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION.:
3 AX,BX,CX;DX DESTROYED :
i
SEEK PROC NEAR
88 DF MoV BX,DI s BX = DRIVE #
B0 01 MOV AL, 1 3 ESTABLISH MASK FOR RECALIBRATE TEST
86 CB XCHG CL,BL 3 GET DRIVE VALUE INTO CL
D2 Co ROL AL,CL 3 SHIFT MASK BY THE DRIVE VALUE
86 CB XCHG CL,BL 3 RECOVER TRACK VALUE
84 06 003E R TEST AL,O@SEEK_STATUS 3 TEST FOR RECALIBRATE REQUIRED
75 1C INZ J28A 3 JUMP IF RECALIBRATE NOT REQUIRED
08 06 003E R OR OSEEK_STATUS, AL 3 TURN ON THE NO RECALIBRATE BIT IN FLAG
E8 0A83 R CALL RECAL 3 RECALIBRATE DRIVE
73 0A JNC AFT_RECAL 3 RECALIBRATE DONE
1-=-=- ISSUE RECALIBRATE FOR 80 TRACK DISKETTES
C6 06 0041 R 00 MoV ODSKETTE_STATUS, 0 3 CLEAR OUT INVALID STATUS
E8 0A83 R CALL RECAL. 3 RECALIBRATE DRIVE
T2 38 Jc RB 3 IF RECALIBRATE FAILS TWICE THEN ERROR
AFT_RECAL:
cs 85 0094 R 00 MoV oDSK_TRK[D1],0 3 SAVE NEW CYLINDER AS FRESENT POSITION
ED OR o 3 CHECK FOR SEEK TO TRACK
74 20 Jz DO_WAIT 3 HEAD SETTLE, CY = 0 IF JuuP
Y DRIVE IS IN SYNCHRONIZATION WITH CONTROLLER, SEEK TO TRACK
F6 85 0090 R 20 J28A:  TEST ODSK_STATE[D1],0BL_STEP ; CHECK FOR DOUBLE STEP REQUIRED
74 02 Jz RT 3 SINGLE STEP REQUIRED BYPASS DOUBLE
00 ES SHL CH, 1 3 DOUBLE NUMBER OF STEP TO TAKE
3A AD 0094 R RT3 cMP CH,®DSK_TRK[DI] 3 SEE IF ALREADY AT THE DESIRED TRACK
74 23 JE RB 3 IF YES, DO NOT NEED TO SEEK
BA 0A82 R MoV DX,OFFSET NEC_ERR 3 LOAD RETURN ADDRESS
52 PUSH 3 ON STACK FOR NEC_OUTPUT ERROR
88 AD 0094 R MOV osz TRK[DI],CH 3 SAVE NEW CYLINDER AS PRESENT POSITION
B4 OF MOV OFH 3 SEEK COMMAND TO NEC
E8 09F8 R CALL NEC OUTPUT
88 DF MoV 8X, b1 3 BX = DRIVE
8A E3 MOV AH,BL. 3 OUTPUT DRIVE NUMBER
E8 09F8 R CALL NEC_OUTPUT
BA A5 0094 R MoV AH,®DSK_TRK[DI] 3 GET CYLINDER NUMBER
E8 09F8 R CALL NEC_OUTPUT
E8 O0A%A R CALL CHK_STAT_2 3 ENDING INTERRUPT AND SENSE STATUS
$==-==  WAIT FOR HEAD SETTLE o
DO_WAIT: m
9C PUSHF 3 SAVE STATUS [x]
E8 0984 R CALL HD_WAIT 3 WAIT FOR HEAD SETTLE TIME -
90 POPF 1 RESTORE STATUS ey
B o
NEC_ERR1 =2
c3 RE 3 RETURN TO CALLER
SEEK ENDP [3,]
3
3 RECAL 3
3 RECALIBRATE DRIVE I
H 1
3 ON ENTRY DI = DRIVE # :
3 I}
3 ON EXIT: CY REFLECTS STATUS OF OPERATION.
3
RECAL  PROC NEAR
51 PUSH
g: 0A98 R :o; A;.DFFSEY RC_BACK 3 LOAD NEC_OUTPUT ERROR
USH
B4 07 MoV AH,OTH 1 RECAL IBRATE COMMAND
E8 09F8 R CALL NEG_OUTPUT
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2381 0ASD 8B DF Mov BX,DI 3 BX = DRIVE #
2382 OA8F 8A E3 MOV AH,BL
2383 0A9! E8 09F8 R CALL NEC_OUTPUT 3 OUTPUT THE DRIVE NUMBER
2384 0A94 E8 0A9A R CALL CHK_STAT_2 3 GET THE INTERRUPT AND SENSE INT STATUS
2385 0A97 58 POP AX 3 THROW AWAY ERROR
2386 0A98 RC_BACK1:
2387 0A98 59 POP (>4
2388 0A99 C3 RET
2389 0A9A RECAL  ENDP
2390
2391 3 CHK_STAT. :
2392 H THTS ROUTINE HANDLES THE INTERRUPT RECEIVED AFTER H
2393 H RECAL IBRATE OR SEEK TO THE ADAPTER. THE H
2394 3 INTERRUPT IS WAITED FOR, THE INTERRUPT STATUS SENSED,
23:6 3 AND THE RESULT RETURNED TO THE CALLER. '
2396 3 H
2397 3 ON EXIT: ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION.
239 3
2399 0A9A CHK_STAT_2 PROC NEAR
2400 O0ASA B8 0AB8 R wov AX,OFFSET CS_BACK 3 LOAD NEC_OUTPUT ERROR ADDRESS
2401 0A9D 50 PUSH AX
2402 OA9E EB8 0ACt R CALL WAIT_INT 3 WAIT FOR THE INTERRUPT
2403 0AAT T2 14 JC J34 3 IF ERROR, RETURN IT
2404 OAA3 B4 08 MOV AH, 08H 3 SENSE INTERRUPT STATUS COMMAND
2405 0AAS E8 09F8 R CALL NEC_OUTPUT
2406 0AA8 E8 0AE9 R CALL RESULTS 3 READ IN THE RESULTS
2407 0AAB T2 0A Jc J34
2408 O0AAD A0 0042 R MOV AL INEC_STATUS 3 GET THE FIRST STATUS BYTE
2409 0ABO 24 60 AND 0008 3 ISOLATE THE BIT:
2410 0AB2 3C 60 CMP AL 0||000003 3 TEST FOR CORRECT VALUE
2411 0AB4 74 03 Jz 3 IF ERROR, GO MARK IT
2412 0AB6 F8 cLc 3 GOOD RETURN
2413 0AB7 J34:
2414 0ABT 58 POP AX 3 THROW AWAY ERROR RETURN
2415 0ABS8 CS_BACK1
2416 0AB8 C3 RET
2417
2418 0AB9 J35:
2419 0AB9 80 OE 004! R 40 OR ODSKETTE_STATUS,BAD_SEEK
2420 OABE F9 STC 3 ERROR RETURN CODE
2421 OABF EB F6 JMP SHORT J34
2422 OACt CHK_STAT_2 ENDP
2423
2424 3 WAIT_INT H
2425 3 THIS ROUTINE WAITS FOR AN INTERRUPT TO OCCUR A TIME OUT :
2426 H ROUTINE TAKES PLACE DURING THE WAIT, SO THAT AN ERROR :
2427 3 MAY BE RETURNED IF THE DRIVE IS NOT READY. 3
2428 H H
2429 3 ON EXIT: ODSKETTE_STATUS, CY REFLECT STATUS OF OPERATION.:
2430 3
2431 OACH WAIT_INT PROC NEAR
2432 OAC! FB STI 3 TURN ON INTERRUPTS, JUST IN CASE
2433 0AC2 F8 cLC 3 CLEAR TIMEOUT INDICATOR
2434 0AC3 B8 95001 MOV AX,09001H 3 LOAD WAIT CODE AND TYPE
2435 OACe TD i3 INT 3 PERFORM OTHER FUNCTION
2436 OAC8 72 11 JC J36A 3 BYPASS TIMING LDOP IF TIMEOUT DONE
2437 OACA B3 0A MoV BL,10 3 CLEAR THE COUNTER!
2438 0ACC 33 C9 XOR CX,CX 3 FOR 2 SECOND WAIT
2439 OACE J36:
2440 OACE F6 06 003E R 80 TEST OSEEK_STATUS, INT_FLAG 3 TEST FOR INTERRUPT OCCURRING
2441 0AD3 75 0C JNZ J37
2442 0ADS E2 FT LOOP J36 3 COUNT DOWN WHILE WAITING
2443 0AD7T FE CB DEC BL 3 SECOND LEVEL COUNTER
2::; 0AD9 75 F3 JNZ J36
2
2446 0 80 OE 0041 R 80 J36A: OR ODSKETTE_STATUS, TIME_OUT 3 NOTHING HAPPENED
2447 0AEO F9 sTC 3 ERROR RETURN
2448 OAE J3T:
2449 OAE! 9C PUSHF 3 SAVE CURRENT CARRY
2450 OAE2 80 26 003E R 7F AND OSEEK_STATUS,NOT INT_FLAG 3 TURN OFF INTERRUPT FLAG
2451 OAET 9D POPF 3 RECOVER CARRY
2452 OAES C3 RET 3 GOOD RETURN CODE
2453 OAE9 WAIT_INT ENDP
2454 :
2455 i RESULTS t
2456 3 THIS ROUTINE WILL READ ANYTHING THAT THE NEC CONTROLLER l
2457 H RETURNS FOLLOWING AN INTERRUPT.
2458 3
2459 3 ON EXIT: ODSKETTE_STATUS, CY REFLECT STATUS OF DPERATION.!
2460 3 AX,BX,CX;DX DESTROYED
2461 3
2462 OAES RESULTS PROC NEAR
2463 0AE9 57 PUSH DI
2464 OAEA BF 0042 R MOV DI,OFFSET ONEC_STATUS 3 POINTER TO DATA AREA
2465 OAED B3 07 MOV BL,7 3 MAX STATUS BYTES
g::g OAEF BA 03F4 Mov DX, 03F4H 3 STATUS PORT
2468 3---=- WAIT FOR REQUEST FOR MASTER
2469
2470 0AF2 BT 02 R10s MOV BH,2 3 HIGH ORDER COUNTER
2471 OAF4 33 C9 XOR cX,CXx 3 Coul
2472 0AF6 J39: 3 WAIT FOR MASTER
2473 0AF6 EC IN AL, DX 3 GET STAT
2474 OAFT 24 CO AND AL, 110000008 3 KEEP ONLV STATUS AND DIRECTION
2475 OAF9 3C CO CMP AL, 110000008 3 STATUS 1| AND DIRECTION
2476 OAFB 74 0E Jz Je2 3 STATUS AND DIRECTION OK
2:;; OAFD E2 F7 LooP J39 3 LOOP TILL TIMEOUT
2
2479 OAFF FE CF DEC BH 3 DECREMENT HIGH ORDER COUNTER
2480 0BO1 75 F3 JNZ J39 3 REPEAT TILL DELAY DONE
2481
2482 0B03 80 OE 0041 R 80 OR ODSKETTE_STATUS, TIME_OUT
2483 0BO8 F9 STC 3 SET ERROR RETURN
2484 0B09 EB 1B JMP SHORT POPRES 3 POP REGISTERS AND RETURN
2485
2486 $-==== READ IN THE STATUS
2487
2488 0BOB J421
2489 H JMP $+2 3 1/0 DELAY
2490 0B0B 42 INC DX 3 POINT AT DATA PORT
2491 0BOC EC IN AL ,DX 3 GET THE DATA
2492 0BOD 88 05 MOV [DI],AL 3 STORE THE BYTI
2493 OBOF 47 INC D1 3 INCREMENT THE POINTER
2494
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CALL
O

Version 2.00

CX,3

WAITF

DX

AL, DX

AL ,000100008
POPRES

BL

R10
ODSKETTE_STATUS,BAD_NEC

RESULT OPERATION IS DONE

24
04-21-86

MINIMUM 24 MICROSECDNDS FDR NEC
AIT 30 TO 45 MlcROS

PDINT AT STATUS P

GET STA

TEST FOR NEC STILL BUSY

RESULTS DONE ?

DECREMENT THE STATUS COUNTER
GO BACK FOR MORE

TOO MANY STATUS BYTES

SET ERROR FLAG

POPRES
POP DI
RET 3 RETURN WITH CARRY SET

RESULTS ENDP

; READ_DSKCHNG H

3 READS THE STATE OF THE DISK CHANGE LINE. ]

i :

3 ON ENTRY: DI = DRIVE # 3

1] H

3 ON EXIT: DI = DRIVE )

H IF = 0 3 DISK CHANGE LINE INACTIVE ]

3 ZF = 1 3 DISK CHANGE LINE ACTIVE ]

3 AX,CX,DX DESTROYED t

i

READ_DSKCHNG PROC NEAR
CALL MOTOR_ON 3 TURN ON THE MOTOR IF OFF
MOV DX,03F7TH 3 ADDRESS DIGITAL INPUT REGISTER
IN AL,DX § INPUT DIGITAL INPUT REGISTER
TEST AL ,DSK_CHG 3 CHECK FOR DISK CHANGE LINE ACTIVE
RET 3 RETURN TO CALLER WITH ZERO FLAG SET

READ_DSKCHNG ENDP

DRIVE,

DI = DRIVE #

DET
TDETERMINES WHETHER DRIVE 1S 80 OR 40 TRACKS AND
UPDATES STATE INFORMATION ACCORDINGLY.

]
3
1
3
3 ON ENTRY:
3
D

RIVE_DET PROC NEAR
CALL MOTOR_ON 1 TURN ON MOTOR IF NOT ALREADY ON
CALL RECAL 3 RECALIBRATE DRIVE
JC DD_BAC 3 ASSUME NO DRIVE.PRESENT
MoV CH; TRK_SLAP 3 SEEK TO TRACK 48
CALL EK 3"
JC DD_BAC 3 ERROR_NO DRIVE
MoV CH,QUIET_SEEK+1 3 SEEK TO TRACK 10
SK_GIN: :
DEC CH 3 DECREMENT TO NEXT TRACK
PUSH cX 3 SAVE TRACK
CALL SEEK I
JC POP_BAC } POP_AND RETURN
MoV AX OFFSET POP_BAC 3 LOAD NEC OUTPUT ERROR ADDRESS
PUSH 3
MoV AH.SENSE DRV_ST 3 SENSE DRIVE STATUS COMMAND BYTE
CALL NEC_OUTPUT 3 OUTPUT TI
mov f 3 AL = DRIVI
MOV AH, AL 3 AH = DRIVE
CALL NEC_OUTPUT 3 OUTPUT TO NEC
CALL RESOLTS 3 GO GET STA
POP AX 3 THROW A'AV ERROR ADDRESS
POP 3 RESTORE TR
TEST 'NEC STATUS , HOME 3 TRACK
Jz SK_GIN 3 GO TILL TRACK 0
OR CH CH 3 IS HOME AT TRACK 0 7
Jz IS_80 3 MUST BE 80 TRACK DRIVE
3 DRIVE IS A 3603 SET DRIVE TO DETERMINED;
H SET MEDIA TO DETERMINED AT RATE 250.
OR @DSK_STATE[D1],DRV_DET+MED_DET+RATE_250
RET 3 ALL INFORMATION SET
15_80:
_ OR ODSK_STATE[DI],TRK_CAPA ; SETUP 80 TRACK CAPABILITY
DD_BAC:
RET
POP_BAC:
POP cx 3 THROW AWAY
RET
DRIVE_DET ENDP
3
1 DISK_INT :
3 THIS ROUTINE HANDLES THE DISKETTE INTERRUPT. 3
3 . 1
3 ON EXIT: THE INTERRUPT FLAG 1S SET IN @SEEK_STATUS. :
3
DISK_INT_1 PROC FAR i ENTRY POINT FOR ORG OEF5TH
Pusi AX t SAVE WORK REGISTER
PUSH DS 3 SAVE REGISTERS
CALL DDS. 3 SETUP DATA. ADDRE:
OR OSEEK_STATUS,INT_FLAG 3 TURN ON INTERRUPT DCCURRED
POP os 3 RESTORE USER
MoV AL,EO1 3 END OF INTERRUPT MARKER
ouT INTA0O, AL i INTERRUPT CONTROL PORT
STI 3 RE-ENABLE INTERRI
MOV AX,09101H 3 INTERRUPT POST CODE AND TYPE
INT 15H 3 GO PERFORM OTHER TASK
POP AX 3 RECOVER REGISTER
IRET 3 RETURN FROM INTERRUPT
DISK_INT_t ENDP
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2602 PAGE
2603 3
2604 : DSKETTE_SETUP '
2608 THIS ROUTINE DOES A PRELIMINARY CHECK TO SEE WHAT TYPE 1
;sos H OF DISKETTE DRIVES ARE ATTACH TO THE SYSTEM. '
607 3
2608 0890 DSKETTE_SETUP PROC NEAR
2609 0890 50 PUSH  AX § SAVE REGISTERS
2610 0B91 53 PUSH  BX
2611 0892 51 PUSH  CX
2612 0893 52 PUSH DX
2613 0B94 57 PUSH DI
2614 0895 1E PUSH DS
2615 0B96 E8 0000 E CALL  DDS 3 POINT DATA SEGMENT TO BIOS DATA AREA
2616 0899 80 OE 00A0 R 01 OR ORTC_WAIT_FLAG,01 3 NO RTC WAIT, FORCE USE OF LOOP
2617 0B9E 33 XOR oi,0T 3 INITIALIZE DRIVE POINTER
2618 0BAO C7 06 0090 R 0000 MoV WORD PTR ODSK_STATE,0 ; INITIALIZE STATES
2619 0BA6 80 26 0088 R 33 AND OLASTRATE,NOT STRT_MSK+SEND_MSK 3 CLEAR START & SEND
2620 0BAB 80 OE 008B R CO OR OLASTRATE , SEND_MSK™ 3 INITIALIZE SENT TO IMPOSSIBLE
2621 0BBO C6 06 003E R 00 MoV OSEEK_STATUS, 0™ 3 INDICATE RECAL IBRATE NEEDED
2622 0BBS C6 06 0040 R 00 MoV OMOTOR_COUNT, 0 3 INITIALIZE MOTOR COUNT
2623 0BBA C6 06 003F R 00 [ OMOTOR_STATUS,0 3 INITIALIZE DRIVES TO OFF STATE
2624 0B8F Ce 06 0041 R 00 MoV @DSKETTE_STATUS, 0 3 NO ERRORS
2626 0BC4 SUPO:
2627 0BC4 E8 0832 R CALL  DRIVE_DET 1 DETERMINE DRIVE
2628 0BCT E8 0435 R CALL  XLAT_ 1 TRANSLATE STATE TO COMPATIBLE MODE
2629 0BCA 47 INC D 3 POINT TO NEXT DR
2630 0BCB 83 FF 02 cMp DI ,MAX_DRY 3 SEE I
2631 OBCE 75 F4 INZ 1 REPEAT FOR EACH DRIVE
2632 0BDO C6 06 003E R 00 MoV SSEEK STATUS, 0 3 FORCE RECAL IBRATE
2633 0BDS 80 26 00A0 R FE AND ORTC_WAIT_FLAG, OFEH 3 ALLOW FOR RTC WAIT
2634 0BDA E8 0854 R CALL  SETUP_END™ 3 VARIOUS CLEANUPS
2635 0BOD IF POP DS 3+ RESTORE CALLERS RESISTERS
2636 0BDE 5F POP ol
263 5A POP DX
2638 0BEO 59 POP cX
2639 0BE| 5B POP B8X
2640 OBE2 58 P AX
2641 0BE3 C3 RET
2642 0BE4 DSKETTE_SETUP ENOP
2643 0BE4 CODE ENDS
2644 END
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1 PAGE 118,121
2 TITLE DISK =-=-- 09/25/85 FIXED DISK BIOS
3 .286C
4 LLIST
5 0000 CODE SEGMENT BYTE PUBLIC
6
7 PUBLIC DISK_IO
8 DISK_SETUP
2 FUBLIC HD_INT
1
i EXTRN  CMOS_READ:NEAR
12 EXTRN  CMOS_WRITE:NEAR
13 EXTRN  DDS:NEAR
14 EXTRN  E_MSGiNEAR
15 EXTRN  FTT80:NEAR
16 EXTRN  F1781iNEAR
17 EXTRN  F1782iNEAR
18 EXTRN  F1T903NEAR
19 EXTRN  F1791:NEAR
20 EXTRN  FD_TBLINEAR
21
22 3=-= INT 13H
23 3 t
z; 3 FIXED DISK 1/0 INTERFACE 1
2! 3 )
26 3 THIS INTERFACE PROVIDES ACCESS TO 5 1/4" FIXED DISKS THROUGH '
;; 3 THE 1BM FIXED DISK CONTROLLER. '
s '
29 3 THE_BIOS ROUTINES ARE MEANT TO BE ACCESSED THROUGH '
30 3 SOFTWARE _INTERRUPTS ONLV. ANY ADDRESSES PRESENT _IN '
31 s THESE _LISTINGS ARE INCL FOR COMPLETENESS, '
32 3 FERENCE . APPLICATIONS 'HICH REFERENCE n '
33 3 ABSOLUTE ADDRESSES  WITHIN 'THE  CODE SEGMENTS '
3: 3 VIOLATE THE STRUCTURE AND DESIGN OF BIOS. '
3 :
36 3
37 3
38 3 INPUT  (AH)= HEX COMMAND VALUE
39 3
40 3 (AH)= OOH RESET DISK (DL = 80H,81H) / DISKETTE
41 3 (AH)= O'H READ THE STATUS OF THE LAST DISK OPERATION INTO (AL)
42 3 NOTE: DL < 80H - DISKETTE
43 3 DL > 80H - DISK
44 3 AH)= 02H READ THE DESIRED SECTORS INTO MEMORY
45 3 AH)= 03H WRITE THE DESIRED szcrons FROM MEMORY
46 3 AH)= 04H VERIFY THE DESIRED SECTOR
47 3 AH)= 05H FORMAT THE DESIRED TRACK
48 3 AH)= 06H UNUSED
49 3 AH)z OTH UNUSED
50 3 (AH)= OBH RETURN THE CURRENT DRIVE PARAMETERS
51 s (AH)= O9H INITIALIZE DRIVE CHARACTERISTICS
52 3 INTERRUPT 41 POINTS TO DATA BLOCK FOR DRIVE 0
53 3 INTERRUPT 46 POINTS TO DATA BLOCK FOR DRIVE 1
54 3 (AH)= OAH READ LONG
55 3 AH)= OBH WRITE LONG (READ & WRITE LONG ENCOMPASS 512 + 4 BYTES ECC)
56 3 AH)= OCH SEEK
57 3 AH)= ODH ALTERNATE DISK RESET (SEE DL)
58 3 AH)= OEH UNUSED
59 3 AH)= OFH UNUSED
60 3 AH)= 10H TEST DRIVE READY
61 3 AH)= 11H RECALIBRATE
62 3 AH)= 12H UNUSED
63 3 AH)= 13H UNUSED
64 3 (AH)= 14H CONTROLLER INTERNAL DIAGNOSTIC
65 3 (AH)= 15H READ DASD TYPE
66 3
34 3
68 3
:z 3 REGISTERS USED FOR FIXED DISK OPERATIONS
3
T 3 (DL) - DRIVE NUMBER {80H-8 1N FOR DISK, VALUE CHECKED)
12 3 (DH) - HEAD NUMBER (0-15 ALLOWED, NOT VALUE CHECKED)
13 3 (CH) - CYLINDER NUMBER (0-1023, NOT VALUE CHECKED) (SEE CL)
T4 3 (cL) - SECTOR NUMBER (1=17, NOT VALUE CHECKED)
3
76 3 NOTE: HIGH 2 BITS OF CYLINDER NUMBER ARE PLACED
77 3 IN THE HIGH 2 BITS OF THE CL REGISTER
78 3 (10 BITS TOTAL)
79 3
80 3 (AL) - NUMBER OF SECTORS (MAXIMUM POSSIBLE RANGE |-80H,
81 3 FOR READ/WRITE LONG 1-T9H)
82 3
83 3 (ES:1BX) - ADDRESS OF BUFFER FOR READS AND WRITES,
:g 3 (NOT REQUIRED FOR VERIFY
3
86 3 FORMAT (AH=5) ESiBX POINTS TO A 512 BYTE BUFFER. THE FIRST
871 s 2° (SECTORS/TRACK) BYTES CONTAIN F,N FOR EACH SECTOR.
88 3 F = 0OH FOR A GOOD SECTOR
89 3 80H FOR A BAD SECTOR
90 3 N = SECTOR NUMBER
91 3 FOR AN INTERLEAVE OF 2 AND 17 SECTORS/TRACK
92 3 THE TABLE SHOULD BE: %
93 3 m
94 3 oB 00H, 01H, 00H, 0AH, 00H, 02H, 00H , 0BH, 00H, 03H, 00H, 0CH o
95 3 o8 00H, 04H, 00H, 0DH, 00H , 05H, 00H , 0EH, 00H , 06H, 00H , OFH i
96 3 b8 00H, 0TH, 00H, 1 OH, 00H, 08H, 00H, 1 1H, 00H, 09H =
97 3 o
98 3 =
o
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99 PAGE

100 [} t

101 3 OUTPUT ) 3

102 3 AH = STATUS OF CURRENT OPERATION - i

103 3 STATUS BITS ARE DEFINED IN THE EQUATES BELOW t

104 3 CY = 0 SUCCESSFUL OPERATION (AH=0 ON RETURN) 3

182 3 CY = 1| FAILED OPERATION (AH HAS ERROR' REASON) :

1 1

107 : NOTE: ERROR 11H INDICATES THAT THE DATA READ HAD A RECOVERABLE 3

108 3 ERROR WHICH WAS CORRECTED BY THE ECC ALGORITHI :

109 3 1S _PROB, , _HO HE_B10S ROUTINE INDICATES AN 1

110 3 ERROR TO ALLOW THE CONTROLLING PROGRAM HANCE TO DECIDE 3

1 3 Fi ELF. THE ERROR MAY NOT RECUR IF THE DATA IS :

12 3 REWRITTEN. :

13 3 :

114 3 IF DRIVE PARAMETERS WERE REQUESTED (DL >= 80H), :

18 3 INPUT t

116 3 (DL) = DRIVE NUMBER 3

17 3 OUTPUT: 3

18 3 (DL) = NUMBER OF CONSECUTIVE ACKNO'LEDGING DRIVES ATTACHED (1-2) 1t

119 3 . (CONTROLLER CARD ZERO TALLY Y) '

120 3 (DH) = MAXIMUM U! VALUE :

121 3 (CH) = MAXIMUM USEABLE VALUE Fi L INDER NUMBER i

122 3 (CL) = MAXIMUM USEABLE VALUE FOR ssc'ron NUMBER 3

';3 3 AND CYLINDER NUMBER HIGH BITS 1]

1 3 ) 3

125 3 IF READ DASD TYPE WAS REQUESTED, 1

126 3 T

127 3 AH = 0 - NOT PRESENT . 1

128 3 1 = DISKETTE - NO CHANGE LINE AVAILABLE 3

129 3 2 - DISKETTE - CHANGE LINE AVAILABLE 3

130 3 3 - FIXED DISK I

131 3 CX,DX = NUMBER OF 512 BYTE BLOCKS WHEN AH = 3 3

132 3 ) 3

133 3 REGISTERS WILL BE PRESERVED EXCEPT WHEN THEY ARE USED TO RETURN 1

:g; 3 INFORMAT 1ON. :
] 3

136 3 NOTE: IF AN ERROR IS REPORTED BY THE DISK CODE, THE APPROPRIATE t

137 3 ACTION IS TO RESET THE DISK, THEN RETRY THE OPERATION. 1

138 3 3

139 3

140

141

142 = OOFF SENSE_FAIL EQU OFFH 3 NOT _IMPLEMENTED

143 = 00EO EQU OEOH 3 STATUS ERROR/ERROR REGISTER=0

144 = 00CC WRTTE_FAULT EQU 0CCH 3 WRITE FAULT ON SELECTED DRIVE

145 = 0088 UNDEF _ERR EQU BBH 3 UNDEF INED ERRDR OCCURRED

146 = 00AA NOT_RBY EQU OAAH 3 DRIVE NOT REAI

147 = 0080 TIME_ouT EQU 80H 3 ATTACHMENT FAILED TO RESPOND

148 = 0040 BAD_SEEK EQU 40H 3 SEEK OPERATION FAILED

149 = 0020 BAD_CNTLR EQU 20H 3 CONTROLLER HAS FAILED

150 = 0011 DATA_CORRECTED EQU 1H 3 ECC CORRECTED DATA ERROR

151 = 0010 BAD_ECC EQU 10H 3 BAD ECC ON DISK READ

152 = 0008 BAD_TRACK EQU 0BH 1 NOT IMPLEMENTED

153 = 000A BAD_SECTOR EQU 0AH 3 BAD SECTOR FLAG DETECTED

154 = 0009 DMA”BOUNDARY EQU 09H 3 DATA EXTENDS TOO FAR

155 = 0007 INIT FAIL EQU 0TH 3 DRIVE PARMAETER ACTIVITY FAILED

156 = 0005 BAD_RESET EQU 05H 3 RESET FAILEI

157 = 0004 REcﬁRn NOT_FND EQU 04H i REQUESTED SECTDR NOT FOUND

158 = 0002 _ADDR_MARK  EQU 02H 3 ADDRESS MARK NO

159 = 0001 BAD CMD EQU OIH 3 BAD COMMAND FASSED 70 DISK 1/0

160

161

162 ]

163 3 )

164 3 FIXED DISK PARAMETER TABLE 1

165 t

166 : - THE TABLE 1S COMPOSED OF A BLOCK DEFINED AS: ]

167 3 T

168 3 40 (1 WORD) - MAXIMUM NUMBER or CYLINDERS 1

169 3 +2 (1 BYTE) - MAXIMUM. NUMBEI T

170 3 +3 (1 WORD) - NOT USED/SEE PC-XT t

171 3 +5 (1 WORD) - STARTING WRITE PRECOMPENSATION CYL @

172 3 +7  (t BYTE) - MAXIMUM ECC DATA BURST LENGTH t

173 3 +8 (1 BYTE) - CONTROL BYTE t

174 3 BIT 7 DISABLE RETRIES -OR- 1

178 3 BIT 6 DISABLE RETRIES T

116 3 BIT 3 MORE_THAN 8 HEADS 1

177 $ +9 (3 BYTES)- NOT USED/SEE PC-XT 1]

178 3 #12 (1 WORD) - LANDING ZONE . :

179 3 +14 (1 BYTE) - NUMBER OF SECTORS/TRACK t

180 3 +#15 (1 BYTE) - RESERVED FOR FUTURE USE t

181 3 3

182 3 - TO DYNAMICALLY DEFINE A SET OF PARAMETERS 1

183 3 BUILD A TABLE FOR UP TO 15 TYPES AND PLACE @

184 3 THE CORRESPONDING VECTOR INTO INTERRUPT 41

188 3 FOR DRIVE 0 AND INTERRUPT 46 FOR DRIVE 1. t

186 3 t

187 3
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188 PAGE
189 3
190 3 H
::é 3 HARDWARE SPECIFIC VALUES 1
3 '

193 3 - CONTROLLER 1/0 PORT 1
194 3 H
195 3 > WHEN READ FROM: '
196 3 HF_PORT+0 - READ DATA (FROM CONTROLLER TO CPU) 1t
197 3 HF_PORT+! - GET ERROR REGISTER 1
198 3 HFZPORT+2 - GET SECTOR COUNT 1
199 3 HFZPORT+3 - GET SECTOR NUMBER 3
200 3 HFZPORT+4 - GET CYLINDER LOW 3
201 3 HFZPORT+5 - GET CYLINDER HIGH (2 BITS) 1
202 3 HFZPORT+6 - GET S1ZE/DRIVE/HEAD 1
203 3 HF_PORT+T - GET STATUS REGISTER 1
204 3 :
205 3 > WHEN WRITTEN TO: 1
206 3 HF_PORT+0 - WRITE DATA (FROM CPU TO CONTROLLER) 1
207 i HF_PORT+! - SET PRECOMPENSATION CYLINDER 1
208 3 HFZPORT+2 - SET SECTOR COUNT 1
209 1 HF_PORT+3 - SET SECTOR NUMBER 3
210 3 HFTPORT+4 - SET CYLINDER LOW ]
211 3 HFZPORT+5 - SET CYLINDER HIGH (2 BITS) '
212 3 F”PORT+6 - SET SIZE/DRIVE/HEAD 1
213 3 HFZPORT+7 - SET COMMAND REGISTER 3
214 3 1
218 3
216
217 = 0IF0 HF_PORT EQU 01FOH 3 DISK PORT
218 = 03F6 HF_REG_PORT EQU 03F6H
219
ggo gom-=- STATUS REGISTER

|
222 = 0001 ST_ERROR EQu 000000018 3
223 = 0002 STTINDEX EQU 000000108 3
224 = 0004 ST_CORRCTD EQU 000001008 3 ECC CORRECTION SUCCESSFUL
225 = 0008 ST_DRQ EQU 000010008 1
226 = 0010 ST_SEEK_COMPL  EQU 000100008 3 SEEK COMPLETE
221 = 0020 ST_WRT FLT EQU 001000008 3 WRITE FAULT
228 = 0040 ST_READY EQU 010000008 1
ggz = 0080 ST_BUSY EQU 100000008 '
231 3 ERROR REGISTER
232
233 = 000! ERR_DAM EQU 000000018 3 DATA ADDRESS MARK NOT FOUND
234 = 0002 ERRZTRK_0 EQU 000000108 3 TRACK 0 NOT FOUND ON RECAL
235 = 0004 ERRABORT EQU 000001008 3 ABORTED COMMAND
236 3 EQU 000010008 3 NOT USED
237 = 0010 ERR_ID EQU 000100008 1 1D NOT FOUND
238 3 EQU 001000008 3 NOT USED
239 = 0040 ERR_DATA_ECC EQU 010000008
240 = 0080 ERR_BAD_BLOCK  EQU 100000008
241
242
243 = 0010 RECAL_CMD EQu 000100008 3 DRIVE RECAL  (10H)
244 = 0020 READ_CMD EQU 001000008 3 READ (20H)
245 = 0030 WRITE_CMD £QU 001100008 1 WRITE  (30H)
246 = 0040 VERIFY_CMD EQU 010000008 3 VERIFY  (40H)
247 = 0050 FMTTRK_CMD EQU 010100008 3 FORMAT TRACK (50H)
248 = 0060 INIT_CMD EQU 011000008 3 INITIALIZE (60H)
249 = 0070 SEEK_CMD EQU 011100008 3 SEEK (TOH)
250 = 0090 DIAG_CMD EQU 100100008 3 DIAGNOSTIC (90H)
251 = 0091 SET PARM CMD  EQU 100100018 3 DRIVE PARMS  (91H)
252 = 0001 NO_RETRIES EQU 000000018 ] IFIER (01H)
253 = 0002 ECT EQU 000000108 3 CMD MODIFIER  (02H)
gg: = 0008 BUFFER_MODE EQU 000010008 3 CMD MODIFIER (08H)
256 = 0002 MAX_FILE EQU 2
257 = 0002 S_MAX_FILE EQU 2
258
259 = 0025 DELAY_1 EQU 25K 3 DELAY FOR OPERATION COMPLETE
260 = 0600 DELAYZ2 EQu 0600H 3 DELAY FOR READY
261 = 0100 DELAY_3 EQU 0100H 3 DELAY FOR DATA REQUEST
262
;ss = 0008 HF_FAIL EQu 08H 3 CMOS FLAG IN BYTE OEH
64
265 jom——- COMMAND BLOCK REFERENCE
66
267 = #CMD_BLOCK EQU BYTE PTR [BP]-8 ; ©CMD_BLOCK REFERENCES BLOCK HEAD IN SS
268 3 (BPT POINTS TO COMMAND BLOCK TAIL
269 3 AS DEFINED BY THE "ENTER" PARMS

DISK 5-115
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FIXED DISK 1/0 SETUP

- ESTABLISH TRANSFER VECTORS FOR THE FIXED DISK

- PERFORM POWER ON DIAGNOSTICS
SHOULD AN ERROR OCCUR A "1701"

MESSAGE IS DISPLAYED

ASSUME CS:CODE,DS:ABSO

WORK OFF DS REGISTER

DI sx_sETgE . PROC  NEAR
MoV AX, ABSO 3 GET ABSOLUTE ssr.uzm
MoV DS, AX 3 SET SEGMENT REGISTER
MoV AX,WORD PTR ®ORG_VECTOR 3 GET DISKETTE VECTOR
MoV PTR ODISK_VECTOR,AX 3 INTO INT 40H
MOV AX wonn PTR 0ORG_VECTOR+2
MoV D PTR ODISK_VECTOR+2,AX
MoV vonn PTR OORG_VECTOR,OFFSET DISK_I0 3 FIXED DISK HANDLER
MoV WORD PTR ®ORG_VECTOR+2,CS
MoV WORD PTR OHDISK_INT,OFFSET HD_INT 3 FIXED DISK INTERRUPT
MOV WORD PTR OHDISK”INT+2,CS
MoV WORD PTR OHF_TBL_VEC,OFFSET FD_TBL 3 PARM TABLE DRIVE 80
MoV WORD PTR OHF_TBL_VEC+2,CS
MoV WORD PTR OHFT_TBL_VEC,OFFSET FD_TBL 3 PARM TABLE DRIVE 81
MoV WORD PTR OHF {~TBL VEC+2,CS
IN AL, INTBO1 3 TURN ON SECOND INTERRUPT CHIP
AND , OBFH
JMP 2
out INTBO 1, AL
IN AL, INTAO1 5 LET INTERRUPTS PASS THRU TO
AND AL, OFBH 3 SECOND CHIP
JMP +2
out INTAO1 ,AL
STI
ASSUME DS:DATA,ES1ABSO
PUSH DS 3 MOVE ABSO POINTER TO
POP 3 EXTRA SEGMENT POINTER
CALL  DDS 3 ESTABLISH DATA SEGMENT
MoV ODISK_STATUS1,0 3 RESET THE_STATUS INDICATOR
MoV 3 0 NUMBER OF FIXED DISKS
MoV @CONTROL_BYTE, 0
MOV AL,CMOS_B1AG+NMI
CALL  CMOS_READ 3 CHECK CMOS VALIDITY
MOV AH, 3 SAVE CMOS FLAG
AND AL ,BAD_BAT+BAD_CKSUM 3 CHECK FOR VALID CMOS
Jz Lt
JMP POD_DONE 3 CMOS NOT VALID -~ NO FIXED DISKS
Lis
AND AH,NOT HF_FAIL 3 ALLOW FIXED DISK IPL
MoV AL CMOS_DTAG+NMI 3 WRITE IT BACK
CALL WRTTE
MOV L CMOS_D1SK+NM1
CALL S_READ
MoV OPORT_OFF, 0 3 ZERO CARD OFFSE
MOV BL,AL 3 SAVE FiXED DISK BYTE
AND AX, 000FOH 3 GET FIRST DRIVE TYPE AS OFFSET
Jz _| 3 NO FIXED DISKS
cuP AL, OFOH 3 CHECK FOR EXTENDED DRIVE TYPE BYTE USE
JNE L2 3 USE DRIVE TYPE 1 --> 14 IF NOT IN USE
MoV AL ,CMOS_DISK_1+NMI 3 GET EXTENDED TYPE FOR DRIVE C:
CALL ] 3 FROM CM
CMP , 3 IS T T TO ZERO
JE POD_DONE 3 EXIT IF NOT V. AND NO FIXED DISKS
cMP AL,3T 3 1S TYPE _WITHIN VALID RANG
JA POD_DONE 3 EXIT WITH NO FIXED DISKS IF NOT VALID
SHL AX, % 3 ADJUST TYPE TO HIGH NIBBLE
La2:
ADD AX,OFFSET FD_TBL~16D 3 COMPUTE OFFSET OF FIRST DRIVE TABLE
MoV WORD PTR OHF_TBL_VEC,AX ; SAVE IN VECTOR POINTER
MoV OHF_NUM, | 3 AT LEAST ONE DRIVE
Mov AL,BL
SHL. AL, 4 3 GET SECOND DRIVE TYPE
Jz SHORT L4 3 ONLY ONE DRIVE
Mov AH,0
cMP AL, OFOH 3 CHECK FOR EXTENDED DRIVE TYPE BYTE USE
JNE L3 3 USE DRIVE TYPE | --> 14 IF NOT IN USE
MoV AL ,CMOS_DISK_2+NM1 3 GET EXTENDED TYPE FOR DRIVE D:
CALL  CMOS_READ 3 FROM CMOS
cMP AL,0 3 1S TYPE SET TO ZERO
JE L4 3 SKIP IF SECOND FIXED DISK NOT VALID
CMP AL,47 3 1S TYPE WITHIN VALID RANGE
JA 4 3 SKIP_IF_NOT VALID
SHL. AX, 4 3 ADJUST TYPE TO HIGH NIBBLE
L3
ADD AX,OFFSET FD_TBL-16D 3 COMPUTE OFFSET FOR SECOND FIXED DISK
MoV ,
CMP WORD PTR CS:[BX],0 3 CHECK FOR ZERO CYLINDERS IN TABLE
JE L4 3 SKIP DRIVE IF NOT A VALID TABLE ENTRY
Mov WORD PTR OHF!_TBL_VEC,AX
MoV OHF_NUM, 2 3 TWO DRIVES
L4:
MoV DL,80H 3 CHECK THE CONTROLLER
MoV AH, 14H 3 USE CONTROLLER DIAGNOSTIC COMMAND
INT 13H 3 CALL BIOS WITH DIAGNOSTIC COMMAND
Jc CTL_ERRX 3 DISPLAY ERROR MESSAGE IF BAD RETURN
MoV AX,®TIMER_LOW 3 GET START TIMER COUNTS
MOV AX
ADD AX,6°182 3 60 SECONDS® 18.2
MoV JAX
CALL  HD_RESET_t 3 SET UP DRIVE
cMP OHF_NUM, 3 'ERE THERE Tvo DRIVES?
JBE POD; 3 NO-ALL DONE
MOV DL, B1H 3 SET UP DRIVE 1
CAl HD_RESET_1{
POD_DONE 1
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384 3----- POD ERROR
385
386 00F9 CTL_ERRX:
387 00F9 BE 0000 E MOV S1,0FFSET F1782 3 CONTROLLER ERROR
388 O0OFC E8 017C R CALL SET_FAIL 3 DO NOT IPL FROM DIS|
389 OOFF E8 0000 E CALL  E_M3G 3 DISPLAY ERROR AND SET (BP) ERROR FLAG
390 0102 EB F4 JMP POD_DONE
391
392
393 0104 HD_RESET_{ PROC  NEAR
394 0104 53 PUsH  BX 3 SAVE TIMER LIMITS
395 0105 51 PUSH  CX
396 0106 B4 09 RES_11 MOV AH, 09H 3 SET DRIVE PARAMETERS
397 0108 CD 13 INT 13H
398 010A 72 06 Jc RES_2
399 010C B4 11 MOV AH, TIH 3 RECALIBRATE DRIVE
400 010E CD 13 INT 13H
401 0110 73 19 JINC RES_CK 3 DRIVE OK
402 0112 E8 018A R RES_21 CALL POD_TCHK 1 CHECK TIME OUT
403 0115 13 EF INC RES
404 0117 BE 0000 E RES_FL: MOV S1,0FFSET F1781 3 INDICATE DISK 1 FAILURE
405 O11A F6 C2 0f TEST  DL,!
406 011D 75 57 INZ RES _E1
407 01IF BE 0000 E MOV S1,0FFSET F1780 3 INDICATE DISK 0 FAILURE
408 0122 E8 017C R CALL S L 3 DO NOT TRY TO IPL DISK 0
409 0125 EB 4F JMP SHORT RES_E!
410 0127 B4 00 RES_RS: MOV AH, 00H 3 RESET THE DRIVE
411 0129 CD 13 NT 13H
412 0128 B4 08 RES_CK: MOV AH, 08H 3 GET_MAX CYLINDER,HEAD,SECTOR
413 012D 8A DA MOV BL,DL 3 SAVE DRIVE CODE
414 012F CD 13 INT |:H
415 0131 72 38 Jc
416 0133 89 OE 0042 R MoV IOR5 FTR ONEC_STATUS,CX 3 SAVE MAX CYLINDER, SECTOR
417 0137 8A D3 MoV oL,BL 3 RESTORE DRIVE CODE
418 0139 B8 040! RES_31 MOV AX,0401H 3 VERIFY THE LAST SECTOR
419 013C CD 13 INT
420 O013E 73 39 JNC RES_OK 1 VERIFY OK
421 0140 80 FC 0A CMP AH,BAD_SECTOR 3 OK ALSO IF JUST ID READ
422 0143 74 34 JE RES_OK
423 0145 80 FC 11 CMP AH,DATA_CORRECTED
424 0148 74 2F JE RES_OK
425 014A 80 FC 10 CMP AH,BAD_ECC
426 014D T4 2A JE RES_OK
427 014F E8 018A R CALL POD_TCHK 1 CHECK FOR TIME OUT
428 0152 72 17 Jc RES_ER 3 FAILED
429 0154 8B OE 0042 R MoV cx,WORD PTR ONEC_STATUS ; GET SECTOR ADDRESS, AND CYLINDER
430 0158 8A CI MoV Al L 3 SEPARATE OUT SECTOR NUMBER
431 015A 24 3F AND
432 015C FE C8 DEC AL 3 TRY PREVIOUS ONE
433 O015E 74 CT Jz RES_RS 1 WE'VE TRIED ALL SECTORS ON TRACK
434 0160 80 EI CO AND CL,0COH 1 KEEP CYLINDER
435 0163 0A C8 OR CL, AL 3 MERGE SECTOR WITH CYLINDER BITS
436 0165 89 OE 0042 R MoV WORD PTR ONEC_STATUS,CX ; SAVE CYLINDER NEW SECTOR NUMBER
437 0169 EB CE JMP RE! 3 TRY AGAIN
438 0168 BE 0000 E RES_ER: MOV S1,0FFSET F179¢ i INDICATE DISK 1| ERROR
439 016E F6 C2 01 TEST  DL,!
440 0171 75 03 INZ RES_E1
441 0173 BE 0000 E MoV S1,0FFSET F1790 3 INDICATE DISK 0 ERROR
442 0176 RES_Ef11
443 0176 E8 0000 E CALL  E_MSG 1 DISPLAY ERROR AND SET (BP) ERROR FLAG
444 0179 RES_OK1
445 0179 59 oP cx 3 RESTORE TIMER LIMITS
446 017A 5B POP BX
447 0178 C3 RET
448 017C HD_RESET_1 ENDP
449
450 017C SET_FAIL PROC
451 017C B8 BESE MoV AX, x'(cuos o:AaoNMl) 3 GET CMOS ERROR BYTE
452 017F E8 0000 E CALL  CMOS_READ
453 0182 0C 08 OR AL, HF_FAIL 3 SET DO NOT IPL FROM DISK FLAG
454 0184 86 EO XCHG AH, AL 3 SAVE IT
455 0186 E8 0000 E CALL  CMOS_WRITE 3 PUT IT OUT
456 0189 C3 RET
457 018A SET_FAIL ENOP
458
459 018A POD_TCHK PROC NEAR 3 CHECK FOR 30 SECOND TIME OUT
460 018A 58 POP AX 3 SAVE RETURN
461 0188 59 POP cX 3 GET TIME OUT LIMITS
462 018C 58 POP BX
463 018D 53 PUSH  BX 3 AND SAVE THEM AGAIN
464 O018E 51 PUSH  CX
465 018F 50 PUSH  AX 3 RESTORE RETURN
466 0190 A1 006C R MoV AX,OTIMER_LOW 3 AX = CURRENT TIME
467 3 BX = START TIME
468 3 CX = END TIME
469 0193 3B D9 cMP BX,CX
470 0195 T2 06 JB TCHK | 3 START < END
471 0197 3B D8 cMP BX,AX
472 0199 72 0C J8 TCHKG 3 END < START < CURRENT
473 0198 EB 04 JMP SHORT TCHK2 3 END, CURRENT < START
474 019D 3B C3 TCHKI: CMP AX,BX
475 019F 72 04 JB TCHKNG 3 CURRENT < START < END v
476 01A1 3B Ci TCHK2: CMP AX,CX m
477 01A3 T2 02 JB TCHKG 3 START < CURRENT < END ')
478 3 OR CURRENT < END < START —
479 01AS F9 TCHKNG: STC 3 CARRY SET INDICATES TIME OUT
480 01A6 C3 RET o
481 OIAT FB TCHKG: CLC 3 INDICATE STILL TIME =
482 01A8 C3 T
483 01A9 POD_TCHK ENDP 3}
484
485 01A9 DISK_SETUP ENDP
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FIXED DISK BIOS ENTRY POINT

DISK_I0 PROC
ASSUME

CMP
JAE

POP
LEAVE

RET
DISK_IO ENDP

MIL

EQU

DISK_I0_CONT
CALL

Suo:

CmMP
JNZ

FAR

DS:DATA,ESINOTHING
80H

Al

40H

2

AH, AH

A2

4ou

AH, A

oL, (aon + S_MAX_FILE -
AH, 08H

A

3
GET_PARM_N
AH, TSH

READ_DASD_TYPE

DL, 80H
DISK_10_CONT
DDS
AH,@D1SK_STATUS!
AH, 1

WORD

DISK_RESET

RETURN_STATUS
SK_READ

MMAND
:TLR DIAGNOSTIC

PROC  NEAR

DDS

AH,01H

SUo

RETURN_STATUS

ODISK_STATUS!,0

BL, OHF _NUM

AX

DL, TFH

L, DL

BAD_COMMAND_POP

ES

GET_VEC

AX,WORD PTR ES:([BX][5]
,

©CMD_BLOCK , AL

AL,BYTE PTR ES:[BX][8]

DX, HF_REG_PORT
AL

DbX

ES
AH,®CONTROL_BYTE
AH, 0COH

AH, AL
OCONTROL_BYTE, AH
A
©CMD_BLOCK+1,AL
A

AL,CL
AL, 3FH

1)

1-6
04-21-86

TEST FOR FIXED DISK DRIVE
IDLE HERE

DISKETTE HANDLER

BACK TO CALLER

ENABLE INTERRUPTS

RESET NEC WHEN AH=0

GET PARAMETERS 1S A SPECIAL CASE

READ DASD TYPE IS ALSO

SAVE REGISTERS DURING OPERATION
SAVE (BP) AND MAKE ROOM FOR ©CMD_BLOCK
N THE STACK. THE COMMAND BLOCK™1S:
.CMD_BLOCK == BYTE PTR [BP]-8

CHECK FOR RESET

FORCE DRIVE 80 FOR RESET

PERFORM THE OFERATIGN

ESTABLISH SEX

GET STATUS FROM OPERA

SET THE CARRY FLAG TO INDICATE
SUCCESS OR FAILURE

RESTORE REGISTERS

ADJUST (SP) AND RESTORE (BP)
THROW AWAY SAVED FLAGS

FUNCTION TRANSFER TABLE
000H

006H FORMAT BAD SECTORS
007TH FORMAT DRIVE
008H RETURN PARAMETERS

00EH READ BUFFER
O00FH WRITE BUFFER

012H MEMORY DIAGNOSTIC
013H DRIVE DIAGNOSTIC
014H CONTROLLER DIAGNOSTIC

ESTABLISH SEGMENT
RETURN STATUS

RESET THE STATUS INDICATOR

SAVE DATA ADDRESS

GET NUMBER OF DRIVES

GET DRIVE AS 0 OR 1

INVALID DRIVE

GET DISK PARAMETERS

GET WRITE PRE-COMPENSATION CYLINDER
GET CONTROL BYTE MODIFIER

SET EXTRA HEAD OPTION

SET _EXTRA HEAD OPTION IN
CONTROL BYTE

SECTOR COUNT
GET SECTOR NUMBER
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600 0271 88 46 FA Mov OCMD_BLOCK+2,AL

601 0274 88 6E FB MoV ©CMD_BLOCK+3,CH 3 GET CYLINDER NUMBER
602 0277 8A Ci MoV AL,CC

603 0279 CO E8 06 SHR AL.b

604 027C 88 46 FC Mov OCMD_BLOCK+4,AL 3 CYLINDER HIGH ORDER 2 BITS
605 027TF B8A C2 Mov AL,OC 3 DRIVE NUMBER

606 0281 CO EO 04 SHL AL, 4

607 0284 80 E6 OF AND DH OFH 3 HEAD NUMBER

608 0287 0A C6 OR

609 0289 OC AO OR AL 00” OR 20H 3 ECC AND 512 BYTE SECTORS
610 0288 88 46 FD MoV 'CND )_BLOCK+5,AL 3 ECC/SIZE/DRIVE/HEAD
611 028E 58 POP

612 028F 50 PUSH AX

613 0290 8A C4 Mov AL, AH 3 GET INTO LOW BYTE

614 0292 32 E4 XOR AH, AH 3 ZERO HIGH BYTE

615 0294 DI EO SAL AXy 1 $ *2 FOR TABLE LOOKUP
616 0296 8B FO Mov SI,AX 3 PUT INTO SI FOR BRANCH
617 0298 3D 002A CMP AX,MIL 3 TEST WITHIN RANGE

618 0298 73 A JNB BAD_COMMAND_POP

619 0290 58 POP AX 3 RESTORE AX

620 029E 5B POP BX 3 AND DATA ADDRESS

621 029F SI PUSH cx

622 02A0 50 PUSH AX 3 ADJUST ES:BX

623 02A1 8B CB Mov CX,BX 3 GET 3 HIGH ORDER NIBBLES OF BX
624 02A3 C! E9 04 SHR CX,4

625 2A6 8C CO Mov AX,ES

626 02A8 03 CI ADD AX,CX

627 2AA BE CO Mov ES,AX

628 02AC 81 E3 000F AND BX,000FH 3 ES1BX CHANGED TO ES:000X
629 0280 58 POP AX

630 02Bf 59 POP cXx

631 0282 2E: FF A4 0IFB R JMP WORD PTR CS:[S1 + OFFSET M1}

632 0287 BAD_COMMAND_POP:

633 02B7 58 POP AX

634 02B8 58 POP BX

635 0289 BAD_COMMAND:

636 02B9 Cé6 06 0074 R OI Moy ®DISK_STATUS1,BAD_CMD 3 COMMAND ERROR

637 02BE BO 00 Mov AL,0

638 02C0 C3

639 o02C! DISK_10_CONT ENDP

640

641 3

642 3 RESET THE DISK SYSTEM (AH=00H) 1@

643 3

644

645 o02C1 DISK_RESET PROC NEAR

646 02C1 FA cLi

647 02C2 E4 Al IN AL,INTBOI 3 GET THE MASK REGISTER
648 02C4 EB 00 JMP

649 02C6 24 BF AND AL.OBF 3 ENABLE FIXED DISK INTERRUPT
650 02C8 E6 Al ouT INTBO !, AL

651  02CA F STI 3 START INTERRUPTS

652 02CB BO 04 Mov AL, 04H

653 02CD BA 03F6 Mov DX ,HF_REG_PORT

654 0200 EE out DX.AL 3 RESET

655 0201 B9 000A Mov CX,10 3 DELAY COUNT

656  02D4 49 DRD3 DEC [

657 0205 75 FD JNZ DRD 3 WAIT 4.8 MICRO-SEC

658 02DT AO0 0076 R Mov AL ,0CONTROL_BYTE

659 02DA 24 OF AND AL, OFH 3 SET HEAD OPTION

660 020C EE ouT DX, AL 3 TURN RESET OFF

661 020D E8 05F3 R CALL NOT_BUSY

662 02E0 75 2D JNZ DRERR 3 TIME OUT ON RESET

663 02E2 BA 01F! MoV DX,HF_PORT+1

664 02ES EC IN AL, DX 3 GET RESET STATUS

665 02E6 3C 01 CmP AL, 1

666 02E8 75 25 JINZ DRERR 3 BAD RESET STATUS

667 02EA 80 66 FD EF AND @®CMD_BLOCK+5,0EFH 3 SET TO DRIVE 0

668 02EE 2A D2 sus DL

669 02F0 E8 03F! R CALL 3 SET MAX HEADS

670 02F3 E8 0466 R CALL NDISR RECAL 3 RECAL TO RESET SEEK SPEED
671 02F6 80 3E 0075 R Of CMP OHF_NUM, 1 3 CHECK FOR DRIVE

672 02FB 76 0C JBE

673 02FD 80 4E FD 10 OR ©CMD_BLOCK+5,010H 3 SET TO DRIVE

674 0301 B2 01 Mov DL, !

675 0303 E8 03FI R CALL INIT_DRV 3 SET MAX HEADS

676 0306 E8 0466 R CALL HDISK_RECAL 3 RECAL TO RESET SEEK SPEED
677 0309 Cé 06 0074 R 00 DRE Mov @DISK_STATUS!,0 3 IGNORE ANY SET UP ERRORS
678 030E C3 RET )

679 030F Cé6 06 0074 R 05 DRERR: MOV ODISK_STATUS!,BAD_RESET ; CARD FAILED

680 0314 C3 RET

681 0315 DISK_RESET ENDP

682

683 1

684 3 DISK STATUS ROUTINE (AH = OIH) ¢

685 3

686

687 0315 RETURN_STATUS PROC NEAR

688 0315 A0 0074 R MoV AL ,®DISK_STATUS! 3 OBTAIN PREVIOUS STATUS
689 0318 C6 06 0074 R 00 Mov ®DISK_STATUS!,0 3 RESET STATUS

690 03tD C3 RET

691 031E RETURN_STATUS ENDP

w
m
[}
—
o
=
2}
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CONTROLLER STILL BUSY
TIME OUT

FORMAT TRACK (AH = 005H)

GET DISK PARAMETERS ADDRESS
GET SECTORS/TRACK
SET SECTOR COUNT IN COMMAND

GO EXECUTE THE COMMAND

GET DRIVE PARAMETERS
SAVE REGISTERS

ESTABLISH ADDRESS ING

GET NUMBER OF DRIVES
GET DRIVE NUMBER

RETURN DRIVE NOT PRESENT
GET DISK PARAMETER ADDRESS
HEADS

* NUMBER OF SECTORS

MAX NUMBER OF CYL INDERS
LEAVE ONE FOR DIAGNOSTICS
NUMBER OF SECTORS

HIGH ORDER HALF

LOW ORDER HALF

INDICATE FIXED DISK
RESTORE REGISTERS

CLEAR CARRY

DRIVE NOT PRESENT RETURN
ZERO BLOCK COUNT
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692 PAGE
693 3
694 3 DISK READ ROUTINE (AH = 02H) @
695 3
696
697 031E DISK_READ PROC NEAR
698 031E C6 46 FE 20 ©CMD_BLOCK +6 ,READ_CMD
699 0322 E9 04C6 R JMP COMMAND |
700 032 DISK_READ ENDP
701
702 3
703 1 DISK WRITE ROUTINE  (AH = O3H)
104 ]

7108

706 0325 DISK_WRITE PROC NEAR

707 0325 C6 46 FE 30 MoV ©CMD_BLOCK+6 , WR 1 TE_CMD
708 0329 E9 0505 R JMP COMMANDO

709 032 DISK_WRITE ENDP

710

" 3

2 3 DISK VERIFY (AH = 04H) 3
713 3

T4

715 032C DISK_VERF PROC

716 032C C6 46 FE 40 MoV OCMD. BLocxos.vERva CMD
717 0330 E8 055C R CALL COMMANI

718 0333 75 08 VERF_EXIT H
719 0335 E8 05C2 R CALL

720 0338 75 JNZ VERF_EXIT 3
721 033A E8 0630 R CALL CHECK STATUS

722 033D VERF_EXIT1

723 033D C3 RI

724 033E DISK_VERF ENDP

125

126 ]

121 3 FORMATTING (AH = 05H) 1
728 3

129

730 033E FMT_TRK PROC NEAR H
731 033E Cé6 46 FE 50 MO! OCMD_BLOCK+6 , FMTTRK_CMD
732 0342 06 PUSH ES

733 0343 53 PUSH BX

734 0344 E8 06C4 R CALL GET_VEC 3
735 0347 261 8A 471 OF MOV AL,ES:[BX][14] 3
736 0348 88 46 F9 MOV OCMD_BLOCK+1, AL 3
737 034E 5 POP BX

738 034F 07 POP ES

739 0350 E9 050A R JMP CMD_OF 3
740 0353 FMT_TRK ENDP

141

142

743 3

144 t READ DASD TYPE (AH = 18H) ¢
T48 ]

146

747 0353 READ DASD TYPE LABEL NEAR

748 0353 REAI PROC FAR 3
749 0353 IE PUSH DS H
750 0354 06 PUSH ES

751 0355 53 PUSH BX

152 ASSUME DS:DATA

753 0386 E& 0000 E CALL DDS B
754 0359 C6 06 0074 R 00 MOV ODISK STATUSI [

758 038E 8A IE 0075 R MoV BL , ®HF_NUM 3
756 0362 80 E2 TF AND DL, TFH™ 3
757 0365 3A DA CMP BL,DL

758 036 22 JBE RD'I’ NOT_PRESENT 1
759 0369 E8 06C4 R CALL T_VEC™ H
760 036C 261 8A 47 02 MOV ALLES: BX H
761 0370 263 B8A 4F O MoV CL,ES: |4]

762 0374 Fé6 E9 IMUL [ ]
763 0376 26: 8B OF MoV cX,Es:[BX] 3
764 037 DEC cx 3
765 037A F7 E9 IMUL cX 3
766 037C 8B CA Mov CX,DX ]
767 037E 8B DO Mov DX, AX s
768 0380 2B CO sus AX, AX

769 0382 B4 03 Mov AH, 03H 3
770 0384 5B RDT2: POP BX H
771 0385 07 POP ES

172 0386 IF POP DS

773 038 8 CLC ]
774 0388 CA 0002

775 038B RDT_NOT, PRESENT:

776 0388 28 CO AX,AX i
777 038D 8B C8 “OV CX,AX 3
778 038F 8B DO Mov DX, AX

779 0391 EB Fi JMP RDT2

780 0393 READ_D_T ENDP

5-120
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781 PAGE
182
783 3 GET PARAMETERS (AH = 0BH) 1
784 ;
785
786 0393 GET_PARM_N LABEL  NEAR
787 0393 GET_PARM PROC FAR 3 GET DRIVE PARAMETERS
788 0393 IE PUSH DS 3 SAVE REGISTERS
789 0394 06 PUSH ES
790 0395 53 PUSH BX
791 Assuus DS1ABSO
192 0396 B8 ---- R MO AX,ABS0O 3 ESTABLISH ADDRESSING
793 0399 8E D8 uuv DS,
794 0398 Fe cz 01 TEST DL, ! 3 CHECK FOR DRIVE t
795 039E 74 0 Jz GO
196 03A0 C4 IE 0118 R LES BX,OHF | _TBL_VEC
197 03A4 EB 04 JMP SHORT GT
798 03A6 C4 IE 0104 R GOt LES BX,®HF_TBL_VEC
799 ASSUME  DS:DATA
800 03AA Gt
801 03AA E8 0000 E CALL DDS 3 ESTABLISH SEGMENT
802 03AD 80 EA 80 sus DL, 80H
803 0380 80 FA 02 CMP DL ,MAX_FILE 3 TEST WITHIN RANGE
804 0383 73 2C JAE
805 0385 C6 06 0074 R 00 MOV ®DISK_STATUS1,0
806 03BA 261 8B 0T MOV AX,EST[BX] 3 MAX NUMBER OF CYL INDERS
807 038D 2D 0002 sus AX,2 3 ADJUST FOR 0-N
808 03CO B8A E8 MOV CH, AL
809 03C2 25 0300 AND AX, 0300H 1 HIGH TWO BITS OF CYLINDER
810 03C5 DI Ea SHR AX, 1§
811 03CT DI SHR AX, 1
812 03C9 zo; oA 47 OE OR AL,ES:[BX][14] 3 SECTORS
813 03CD cs MoV .
814 03CF zs; 8A T7 02 MOV DH,ES: [BX][2] 3 HEADS
815 03D3 FE Cl DEC H 3 0-N RANGE
816 03D5 BA 16 0075 R MoV DL, ®HF_NUM 3+ DRIVE COUNT
817 03D9 2B CO sus
818 0308 GS:
819 03DB 5B POP BX 3 RESTORE REGISTERS
820 03DC 07 POP ES
821 030D IF POP DS
822 03DE CA 0002 RET 2
823 03E! G41
824 03E! C6 06 0074 R 07 MoV ®DISK. 5TATUS|.INIT FAIL 3 OPERATION FAILED
825 03E6 B4 07 MoV AH, INTT_FAL
826 03EB 2A CO sus AL, AL
827 03EA 2B D2 su DX, DX
828 03EC 2B C9 sus €X,CX
829 O03EE F9 STC 3 SET ERROR FLAG
830 O03EF EB EA JMP G5
831 O3F1 GET_PARM ENDP
832
833 i
834 3 INITIALIZE DRIVE (AH = 09H) 1
835 H
836  03F! INIT_DRV PROC NEAR
837 03F1 C6 46 FE 91 MOV OCMD_BLOCK +6 , SET_PARM_CMD
838 03F5 E8 06C4 R CALL GET_VEC 3 ES1BX -> PARAMETER BLOCK
839 03F8 261 8A 47 02 MOV AL Es:[ax)[z] 3 GET NUMBER OF HEADS
840 03FC FE C8 DEC 1 CONVERT TO 0-INDEX
841 O3FE 8A 66 FD MoV AH +OCMD_BLOCK+5 3 GET SDH REGISTER
842 040| 80 E4 FO AND AH. ron 1 CNANGE HEAD NUMBER
843 0404 OR AH 3 TO MAX HEAD
844 0406 88 66 FD MOV -cnn BLOCK+5, AH
845 0409 261 8A 47 OE MOV AL,ESs[BX]([14] 3 MAX SECTOR NUMBER
846 040D 88 46 F9 MOV ©CMD_BLOCK+1,AL
847 0410 2B CO sus AX, A
848 0412 88 46 FB MoV OCMD_BLOCK+3,AL i ZERO FLAGS
849 0415 E8 055c R CALL COMMAND 3 TELL CONTROLLER
850 0418 15 JNZ INIT EXIT 3 CONTROLLER BUSY ERROR
851 041A EB8 05F3 3 CALL NOT_BUSY 3 WAIT FOR IT TO BE DONE
852 041D 15 JNZ INIT EXIT 3 TIME OUT
853 041F E8 os:o 3 CALL CHECR_STATUS
854 0422 INIT_EXITs
855 0422 C3 Ri
856 0423 INIT_DRV ENDP
857
858 3
859 3 READ LONG (AH = OAH) 1
860 3
861
862 0423 RD_LONG PROC NEAR
863 0423 C6 46 FE 22 MOV ©CMD_BLOCK+6,READ_CMD OR ECC_MODE
864 0427 E9 04Cé R JNP COMMAND |
865 042A RD_LONG ENDP
866
867 3
868 3 WRITE LONG (AH = OBH) 1
869 3
870
871 042A WR_LONG PROC
872 042A C6 46 FE 32 MOV OCMD BanKos,vanE CMD OR ECC_MODE (%]
873 042E E9 0505 R JMP COMMAND! m
874 0431 WR_LONG ENDP (]
8715 —f
876 3 —
817 1 SEEK (AH = OCH) 1 o
8718 3 2
8719
880 0431 DISK_SEEK PROC NEAR [3,]
881 0431 Co 46 FE 70 MoV ©CMD_BLOCK+6 , SEEK_CMD
882 0435 E8 055C R CALL COMMAND
883 0438 15 14 JINZ DS_EXIT 3 CONTROLLER BUSY ERROR
884 043A E8 05C2 R CALL
885 043D 7 JINZ X1T 3 TIME OUT ON SEEK
886 043F E8 0630 R CALL HEcK STAT!
887 0442 80 3E 0074 R 40 cMP OD1SK_ STATUSI BAD_SEEK
888 0447 75 05 JINE ps_EXTT
889 0449 C6 06 0074 R 00 MoV .DTSK_STAYUSl.O
890 044E DS_EXIT:
891 044E C3 RET
892
893  044F DISK_SEEK ENDP
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895 H
896 ] TEST DISK READY (AH = 10H) 3
897 3
898
899 044F TST_RDY PROC NEAR
900 044F E8 05F3 R CALL NOT BUSV 3 WAIT FOR CONTROLLER
901 0452 T : INZ
902 0454 8A 46 FD MoV AL, .CMD BLOCK +5 3 SELECT DRIVE
903 0487 BA 0IF6 MOV DX.HF PORT+6
904 045A out DX,AL™
905 0458 E8 0642 R CALL CIECK_ST 3 CHECK STATUS ONLY
906 04S5E 75 05 JINZ TR_EX
907 0460 gb 06 0074 R 00 MoV ODTSK_STATUS1,0 3 WIPE OUT DATA CORRECTED ERROR
908 0465 C3 N TR_EX: RET
909 0466 TST_RDY ENDP
910
911 3
912 ] RECAL IBRATE (AH = 11H)
913 3
914
915 0466 HDISK_RECAL PROC NEAR
916 0466 C6 46 FE 10 Mov .CMD BLDCK‘G RECAL_CMD
917 046A E8 055C R CALL 3 START THE OPERATION
918 046D 75 19 JINZ RECKL _EXIT 3 ERROR
919 046F E8 05C2 R CALL 3 WAIT FOR COWLETION
920 0472 74 0 Jz RECAL_X 3 TIME OUT ONE O
921 0474 E8 05C2 R CALL WAL . 3 WAIT FOR COMPLETION LONGER
922 0477 75 OF RECAL_EXIT 3 TIME OUT TWO TIMES IS ERROR

924 0479 E8
925 047C 80

0630 R
3E 0074 R 40

926 0481 75 05

927 0483 Cé

929 0488 80
930 048D C3

06 0074 R 00
3E 0074 R 00

931 048E

932

933

934

935

936

937 048E

938 048E FA

939 048F E4 At

940 0491 24 BF

941 0493 EB 00

942 0495 E6 Al

943 0497 E4 21

944 0499 24 FB

945 0498 EB 00

946 049D E6 21

547 G457 7B

948 04A0 E8 05F3 R
949 04A3 75 1A

950 04A5 BA OIF7
951 04A8 BO 90

952 04AA EE

953 04AB E8 05F3 R
954 04AE B4 80

955 0480 75 OF
986 0482 BA 01F1
957 0485 EC

958 0486 A2 008D R
959 0489 B4 00
960 048B 3C 01

961 048D 74 02

962 048F B4 20

963  04C!

964 04Ci 88 26 0074 R
965 04C5 C3

966 04C6

967

968

969

970

971

972

973  04C6

974 04Cé E8 06A! R
975 04C9 72 39
976 04CB 8B FB
977 04CD E8 055C R
978 04D0 75 32

979 04D2

980 04D2 E8 05c2 R
981 04D5

982 04D7 B9 0100
983 04DA BA 01F0
984 0 A

986 04DE

986 040F F3/ 6D
987 04E1 F

988 04E2 F6 46 FE 02
989 04E6 74 12
990 04E8 E8 061A R
991 0

992 0 01F0
993 04F0 B9 0004
994 04F3 EC

995 04F4 261 88 05
996 04F7 47

997 04F8 E2 F9

998 04FA E8 0630 R
999 04FD 75 05
1000 04FF FE 4E F9
1001 0502 75 CE
1002 0504

1003 050:

5-122

DISK

JNZ
RECAL_X1
CALL

CMP
JNE

MOV
RECAL_EXIT3
cwP

RET
HDISK_RECAL

CHECK_STATUS
@D1SK_STATUS 1 ,BAD_SEEK
RECAL_EXIT
©DISKSTATUS1,0

ODISK_STATUS1,0
ENDP

H

3 CONTROLLER DIAGNOSTIC (AH = 14H)
3

CTLR_DIAGNOSTIC PROC NEAR
cL1

IN
AND

CD_ERR: MOV
CD_| _EXIT:
MoV

AL, INTBO{
AL, 0BFH

+
INTBO1 , AL
AL, INTAO1
AL, OFBH

$+2
INTAO1, AL
NOT_BUSY
co_ERR

DX HF_PORT+7
AL ,D1KG_CMD
DX.AL

NOT

AH, Ylus out

CD_EX
DXl MF_FDRY# 1

AL, DX
OHF_ERROR , AL
AH,T

AL, 1
SHORT CD_EXIT
AH,BAD_CNTLR

ODISK_STATUS1 ,AH

RET
CTLR_DIAGNOSTIC ENDP

i
3 COMMANDI :
3 REPEATEDLY INPUTS DATA TILL '
3 NSECTOR RETURNS ZERO '
3
COMMAND &
CALL  CHECK_DMA 3
JC CMD_ABORT
MOV p1,BX
CALL  COMMAND s
INZ CMD_ABORT
CMD_I 13
CALL  WAIT 3
INZ T™_OUT 3
MoV CX;256D 3
MoV DX,HF_PORT
cLi
cLD
REP INSW 3
STI
TEST  ©CMD_BLOCK+6,ECC_MODE 3
Jz cmp_T3
CALL WAIT DRQ 3
Je T™_0OT
MoV DX, HF_PORT
MoV ) 3
cMD_i2: IN AL,DX
MoV ESIBYTE PTR [DI],AL 3
NC DI
LooP
CMD_13: CALL CHEEK STATUS
JINZ CMD_ABOR 3
DEC oCMD, BLOCKoI 3
JNZ SHORT CMD_1t
CMD_ABORT:
_OUT:
ET

SEEK NOT COMPLETE
Is oK

DISABLE INTERRUPTS WHILE CHANGING MASK
TURN ON SECOND INTERRUPT CHIP

LET INTERRUPTS PASS THRU TO
SECOND CHIP

WAIT FOR CARD
BAD CARI

START DIAGNOSE
WAIT FOR IT TO COMPLETE

TIME OUT ON DIAGNOSTIC
GET ERROR REGISTER

SAVE IT
CHECK FOR ALL OK

CHECK 64K BOUNDARY ERROR
OUTPUT COMMAND
WAIT FOR DATA REQUEST INTERRUPT

TIME OUT
SECTOR SIZE IN WORDS

GET THE SECTOR
CHECK FOR NORMAL INPUT
WAIT FOR DATA REQUEST

GET ECC BYTES

GO SLOW FOR BOARD

ERROR RETURNED
CHECK FOR MORE

PN
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]
3 COMMANDO 3
REPEATEDLY OUTPUTS DATA TILL 1
1] NSECTOR RETURNS ZERO 3
i
0505 COMMANDO 3
0505 E8 06A1 R CALL CHECK_DMA 3 CHECK 64K BOUNDARY ERROR
0508 72 FA Jo CMD_ABORT
050A 8B F3 CMD_OF: MOV BX
050C E8 055C R CALL MANI 1 OUTPUT COMMAND
050F 75 F3 INZ CMD_ABORT
0511 E8 061A R CALL WAIT DRQ 3 WAIT FOR DATA REQUEST
0514 72 EE J M_0U 1 TOO LONG
0816 1E CMD_01: PUSH
0517 06 PUSH ES 3 MOVE ES TO DS
0518 IF POP DS
0519 B9 0100 MoV CX, 256D 3 PUT THE DATA OUT TO THE CARD
051C BA 01F0 MoV DX, HF_PORT
051F FA cLi
0520 FC cLD
0521 F3/ 6F REP ouTsw
0523 FB STI
0524 IF POP DS 3 RESTORE DS
0525 F6 46 FE 02 TEST ©CMD_BLOCK+6,ECC_MODE  ; CHECK FOR NORMAL OUTPUT
0529 T4 12 Jz cMp_03
052B E8 061A R CALL WAIT DRQ 3 WAIT FOR DATA REQUEST
052E 72 D4 JC
0530 BA 0IF0 MoV
0533 B9 0004 Moy 3 OUTPUT THE ECC BYTES
0536 261 8A 04 CMD_02: MOV
0539 EE ouT
053A 46 INC
0538 E2 F9 LooP
053D CMD_031
053D E8 05C2 R CALL WAIT 3 WAIT FOR SECTOR COMPLETE INTERRUPT
0540 INZ T™_OUT 3 ERROR RETURNED
0542 E8 0630 R CALL CHECK_STATUS
0545 75 BD INZ CMD_ABORT
0547 F6 06 008C R 08 TEST OHF—STATUS, ST_DRQ 3 CHECK FOR MORE
054C 75 C8 JINZ SHORT CMD_O1
054E BA 01F2 MOV DX ,HF_PORT+2 3 CHECK RESIDUAL SECTOR COUNT
0551 EC IN AL,DX 1
0552 A8 FF TEST AL, OFFH 1
0554 T4 05 Jz CMD_04 3 COUNT = 0 OK
0556 C6 06 0074 R BB MOV ®DI3K_STATUS!,UNDEF_ERR ; OPERATION ABORTED - PARTIAL TRANSFER
0558 CMD_041
0558 C3 RET
3
3 COMMAND 3
3 HIS ROUTINE OUTPUTS THE COMMAND BLOCK 1
3 OUTPUT '
3 BL = STATUS '
3 BH = ERROR REGISTER 1
3
055C COMMAND PROC NEAR
055C 53 PUSH BX 3 WAIT FOR SEEK COMPLETE AND READY
055D BS 0600 MOV CX,DELAY_2 3 SET INITIAL DELAY BEFORE TEST
0560 COMMAND 1 ¢
0560 51 PUSH cx 3 SAVE LOOP COUNT
0561 Ea 044F R CALL TST_RDY 1 CHECK DRIVE READY
0564 POP [
0565 14 0B Jz COMMAND2 3 DRIVE IS READY
0567 80 35 0074 R 80 cMP ©DISK_STATUSI,TIME_OUT ; TST_RDY TIMED OUT--GIVE UP
056C 74 4 Jz CMD_TTMEOUT
056E E2 Fo LOOP COMMAND 1 3 KEEP TRYING FOR A WHILE
0570 EB 49 JMP SHORT COMMAND4 3 ITS NOT GOING TO GET READY
0572 COMMAND2:
0572 5B POP BX
0573 57 PUSH oI
0574 C6 06 008E R 00 MoV ©HF_INT_FLAG,0 3 RESET INTERRUPT FLAG
0579 FA cLi 3 INHIBIT INTERRUPTS WHILE CHANGING MASK
05TA E4 Al IN AL, INTBO 3 TURN ON SECOND INTERRUPT CHIP
057C 24 BF AND AL, 0BFH
057E EB 00 JMP +
0580 E6 Al out INTBO 1, AL
0582 E4 21 IN AL, INTAO{ 3 LET INTERRUPTS PASS THRU TO
0584 24 FB AND AL, OFBH i SECOND CHIP
0586 EB 00 JuP $+2
0588 E6 21 ouT INTAOT AL
058A FB STI
0588 33 XOR 3 INDEX THE COMMAND TABLE
058D BA 0 3 DISK ADDRESS
0590 F6 06 0076 R CO TEST 3 CHECK FOR RETRY SUPPRESSION
0595 74 11 Jz oM,
0597 8A 46 FE MoV AL, ocun BLOCK+6 + YES-GET OPERATION CODE
059A 24 FO AND AL, i GET RID OF MODIFIERS
059C 3C 20 cMP AL, 20H 3 20H-40H IS READ, WRITE, VERIFY
059E 72 08 JB COMMAND3
05A0 3C 40 cMP AL, 40H w
05A2 77 04 JA COMMAND3 m
05A4 80 4E FE 01 OR ©CMD_BLOCK+6,NO_RETRIES ; VALID OPERATION FOR RETRY SUPPRESS o
05A8 COMMAND3 ¢ 1
05A8 8A 43 F8 MOV AL, [0CMD_BLOCK+DI1] 3 GET THE COMMAND STRING BYTE
05AB EE out DX, AL 3 GIVE IT _TO CONTROLI o
05AC 47 INC DI 3 NEXT BYTE IN conMANn BLOCK
05AD 42 INC DX 3 NEXT DISK ADAPTER REGISTER =
O5AE 81 FA 0IF8 CMP DX,HF_PORT+8 3 ALL DONE? o
0582 75 F4 INZ COMMAND3 3 NO--GO DO NEXT ONE
0584 5F POP
0585 C3 RET 3 ZERO FLAG IS SET
0586 CMD_TIMEOUT:
0586 Cé 06 0074 R 20 MOV ©D1SK_STATUS!,BAD_CNTLR
0588 COMMANDA4 1
0588 5B POP BX
058C 80 3E 0074 R 00 CMP @DISK_STATUSI,0 3 SET CONDITION CODE FOR CALLER
05Ct C3 RET
o0sc2 COMMAND ENDP
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0sc2
0sc2
05Cc3
05CS
05Cée
05C9
oscB

05co

5-124

0EAOMO~TMum>»m noT
02323 Ram332882383

?000
OF
25

008E R 80

0074 R 80

0074 R 00
008E R 00
0074 R 00

0074 R 80

6 06 0074 R 00

3E 0074 R 00

0100
01F7

08
09

F9
06 0074 R 80

0642 R

07

[]]

03

0676 R

3E 0074 R 00

0074 R
1"

03

FC 00

DISK

Version 2.00 1-12
04-21-86
PAGE
3
3 WAIT FOR INTERRUPT '
3
WAIT  PROC  NEAR
STI 3 MAKE SURE INTERRUPTS ARE ON
gua ©X,CX 3 SET INITIAL DELAY BEFORE TEST
LC
MoV AX,9000H 3 DEVICE WAIT INTERRUPT
INT 15H
Jc wT2 3 DEVICE TIMED OUT
MoV BL,DELAY_! 3 SET DELAY COUNT
§o---- WAIT LOOP
Wi TEST  OHF_INT_FLAG,80H 3 TEST FOR INTERRUPT
LOOPZ  WT!
INZ w3 3 INTERRUPT--LETS GO
DEC BL
JINZ w1 3 KEEP TRYING FOR A WHILE
wr2: MoV ©DISK_STATUS!I,TIME_OUT 3§ REPORT TIME OUT ERROR
JMP SHORT WT4
wT3: MoV ODISK_STATUS!,0
MOV OHF_INT_FLAG,0
WT4: cz: oD13k_sTATUSI,0 3 SET CONDITION CODE FOR CALLER
Ri
WAIT  E
3
i WAIT FOR CONTROLLER NOT BUSY '
NOT_BUSY PROC  NEAR
ST1 3 MAKE SURE INTERRUPTS ARE ON
PUSH  BX
suB €X,CX 3 SET INITIAL DELAY BEFORE TEST
MoV DX,HF_PORT+7
MOV BL,DECAY_1
NBi: IN AL, 3 CHECK STATUS
TEST AL,ST_BUSY
LOOPNZ NB1
Jz NB2 3 NOT BUSY--LETS GO
DEC BL
INZ NB1 3 KEEP TRYING FOR A WHILE
MoV ODISK_STATUS!1,TIME_OUT ; REPORT TIME OUT ERROR
JMP SHORT NB3
NB2: MOV @DISK_STATUS!,0
NB3: POP BX
CMP ODISK_STATUS1,0 3 SET CONDITION CODE FOR CALLER
RET
NOT_BUSY ENDP
3
3 WAIT FOR DATA REQUEST 3
3
WAIT_DRQ PROC_ NEAR
MoV CX,DELAY_3
MoV DX,HF_PORT+7
wa_ts IN AL, DX 3 GET_STATUS
TEST AL,ST_DRQ 3 WAIT FOR DRQ
INZ
LOOP wa_! 3 KEEP TRYING FOR A SHORT WHILE
ggv ODTSK_STATUS!,TIME_OUT 3 ERROR
c
RET
WQ_OK: CLC
WAIT_DRQ ENDP
1]
3 CHECK FIXED DISK STATUS B
3
CHECK_STATUS ~ PROC _ NEAR
CALL  CHECK_ST 3 CHECK THE STATUS BYTE
JINZ CHECK_S| 3 AN ERROR WAS FOUND
TEST AL, ST_ERROR 3 WERE THERE ANY OTHER ERRORS
CHECKS| 3 NO ERROR REPORTED
CALL CHECK_ER 3 ERROR REPORTED
CHECK_S13
CMP ODISK_STATUS1,0 3 SET STATUS FOR CALLER
RET
CHECK_STATUS  ENDP
3
3 CHECK FIXED DISK STATUS BYTE [
13
CHECK_ST PROC  NEAR
MoV DX,HF_PORT+7 3 GET THE STATUS
IN AL,DX
MOV OHF_STATUS, AL
MoV
TEST AL,ST_BUSY 3 IF_STILL BUSY
INZ CKST _EXIT 3 REPORT OK
MoV AH,WRITE_FAULT
TEST AL,ST WRT FLT 3 CHECK FOR WRITE FAULT
INZ CKST _EXIT
MOV AH,NOT_RDY
TEST AL,ST_READY 3 CHECK FOR NOT READY
Jz CKST,
MoV AH,BAD_SEEK
:551 AL§ST SEEK_COMPL. 3 CHECK FOR SEEK NOT COMPLETE
CKST.
MoV AH,DATA_CORRECTED
TEST AL,ST_CORRCTD 3 CHECK FOR CORRECTED ECC
INZ CKST_EXIT
AH, 0

MoV
CKST_EXITs
MoV ODISK_STATUS1,AH

cwP AH,DATA_CORRECTED
Jz CKST_EXT
cMP AH, 0

CKST_EX11

CHECK_ST ENDP

SET ERROR FLAG
KEEP GOING WITH DATA CORRECTED
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1229 1
1230 3 CHECK FIXED DISK ERROR REGISTER 1@
1231 3
1232 0676 CHECK_ER PROC_ NEAR
1233 0676 BA OIF1 (12 DX, HF_PORT+1 3 GET THE ERROR REGISTER
1234 0679 EC IN , DX
1235 06TA A2 008D R MOV OHF_ERROR, AL
1236 06Tl PUSH  BX
1237 06TE B9 0008 MoV cx,8 3 TEST ALL 8 BITS
1238 0681 DO EO cKit SHL AL, 1 3 MOVE NEXT ERROR BIT TO CARRY
1239 0683 72 02 Jc cK2 3 FOUND THE ERROR
1240 0685 FA LOOP  CKI 3 KEEP TRYING
1241 0687 BB 0698 R cKa: MOV BX,0FFSET ERR_TBL 1 COMPUTE ADDRESS oF
1242 068A 03 D9 ADD BX,CX 1 ERROR c
1243 068C 2E: BA 27 MoV AH,BYTE_PTR CS1[BX] } GET_ERROI
1244 068F 88 26 0074 R CKEX: MOV ODISK_STATUS !, AH 3 SAVE ERROR CODE
1245 0693 5B POP
1246 0694 80 FC 00 CMP AH,0
1247 0697 C3 RET
1248 0698 EO ERR_TBL DB
1249 0699 02 40 01 BB o8 BAB ADDR MARK, BAD_SEEK , BAD_CMD , UNDEF_ERR
1250 069D 04 BB 10 OA 0B REcBRD NOT FND UNDEF_ ERR, BAD_! Eeéc, BAD_SECTOR
1251 06A1 CHECK_ER
1252
1253 3
1254 3 CHECK_DMA 1
1255 3 -CHETK ES:iBX AND # SECTORS TO MAKE SURE THAT IT WILL &
1256 3 FIT WITHOUT SEGMENT OVERFLO '
1257 3 -ES:BX HAS BEEN REVISED TO THE FORMAT SSSS:000X 1
1258 3 IF # SECTORS < 80H (7FH IF LONG READ OR WRITE)
1259 3 ox F # SECTORS = 80H (7FH) AND BX <s OOH (04H) 1
125? 3 -ERROR OTHERWISE 1
126 3
1262 06A1 CHECK_DMA PROC  NEAR™
1263 06A1 50 PUSH  AX 1 SAVE REGISTERS
1264 06A2 B8 8000 Mov AX,B000H 3 AH = MAX # SECTORS AL = MAX OFFSET
1265 06AS F6 46 FE 02 TEST  ©CMD_BLOCK+6,ECC_MODE
1266 06A9 T4 03 Jz cKD1
1267 06AB B8 TF04 MoV AX, TFO4H 1 ECC_IS 4 MORE BYTES
1268 06AE 3A 66 F9 CKDt:  CMP AH.OCMD BLOCK+1 3 NUMBER OF SECTORS
1269 0681 77 06 JA CKDOK 3 1T WILL FIT
1270 0683 72 0T JB CKDERR 1 TOD MANY
1271 06B5 3A C3 CMP AL,BL 1 CHECK OFFSET ON MAX SECTORS
1272 0687 72 03 JB CKDERR i E
1273 0689 F8 CKDOK: CLC 3 CLEAR CARRY
1274 06BA 58 POP AX
1275 06BB C3 RET 3 NORMAL RETURN
1276 06BC F9 CKDERR: STC 3 INDICATE ERROR
1277 06BD C6 06 0074 R 09 MoV ©DISK_STATUS | ,DMA_BOUNDARY
1278 06C2 58 POP AX
1279 06C3 C3 RET
1280 06C4 CHECK_DMA ENDP
1281
1282 3
1283 3 SET UP ESiBX-> DISK PARMS 1
1284 3
1285 06C4 GET_VEC PROC  NEAR
1286 06C4 2B CO sus AX, AX 3 GET DISK PARAMETER ADDRESS
1287 06C6 8E CO MOV ES,AX
1288 ASSUME ES:ABSO
1289 06C8 F6 C2 01 TEST  DL,!
1290 06CB 74 07 Jz GV_0
1291 06CD 261 C4 IE 0118 R LES BX,0HF1_TBL_VEC 31 ES1BX -> DRIVE PARAMETERS
1292 06D2 EB 05 JMP SHORT GV_EXTT
1293 06D4 GV_01
1294 06D4 261 C4 IE 0104 R E! BX,OHF_TBL_VEC 3 ES1BX -> DRIVE PARAMETERS
1295 06D9 GV_EXIT:
1296 06D9 C3
|§gz 06DA GET_VEC ENDP
1
:g:: 3--- HARDWARE INT 76H -- ( IRQ LEVEL 14 )
)
1301 ] FIXED DISK INTERRUPT ROUTINE t
1302 3 :
1303 3
1304
1305 06DA HD_INT PROC  NEAR
1306 06DA 50 PUSH  AX
1307 06DB 1E PUSH DS
1308 06DC E8 0000 E CALL  DDS
1309 06DF C6 06 008E R FF MoV OHF _INT_FLAG, OFFH 3 ALL DONE
1310 06E4 BO 20 MoV AL, B0l 3 NON-SPECIFIC END OF INTERRUPT
1311 06E6 E6 AO out INTBO0O, AL 3 FOR_CONTROLLER #2
1312 06E8 EB 00 JMP +2 3 WALT
1313 06EA E6 2 out INTA00, AL 3 FOR CONTROLLER #1
1314 06EC IF POP DS
1315 06ED FB STI 3 RE-ENABLE INTERRUPTS
1316 06EE B8 9100 MoV AX,9100H 3 DEVICE POS
1317 06F1 CD 15 INT 15H 3 INTERRUPT
1318 06F3 58 POP AX
1319 06F4 CF IRET 3 RETURN FROM INTERRUPT w
1320 06F5 HD_INT ENDP m
1321 (¥,
:ggz 06F5 s; gé 2F 31 35 2F oB *11/15/85° 3 RELEASE MARKER —
1324 06FD CODE  ENDS o
1325 END >
2]

DISK 5-125
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; TLII§$ !D ===== 03/06/86 KEYBOARD BI0S
: 0000 CODE SEGMENT BYTE PUBLIC
6 PUBLIC Ki16
; PU!L l c KEYBOARD_10_1
70 PUBL l C SNB_DATA
" EXTRN BEEP 1NEAR
12 EXTRN DDS :NEAR
13 EXTRN START_1 tNEAR
14 EXTRN  K61BYTE
18 EXTRN K6L31ABS
16 EXTRN K73BYTE
17 EXTRN K81BYTE
18 EXTRN K101BYTE
9 EXTRN  K11:BYTE
0 EXTRN K1231BYTE
1 EXTRN K14:BYTE
; EXTRN  K151BYTE
4 3=== INT 16 H
{] 3 KEYBOARD 1/0 ]
.5' ] INPUT THESE ROUTINES PROVIDE READ KEYBOARD SUPPORT t
3 l
] (AH)= 00H READ THE NEXT ASCII CHARACTER ENTERED FROM THE KEYBOARD, t
1] RETURN THE RESULT IN (AL), SCAN CODE 1 ]
] THIS 1S THE COMPATIBLE READ INTERFACE, EQUIVALENT TO THE ]
] STANDARD PC OR PCAT KEYBOARD t
] ]
] (AH)= OIH SET THE Z FLAG TO INDICATE IF AN ASCI1 CHARACTER IS ]
4 3 AVAILABLE TO BE READ t
] (ZF)= 1 == NO CODE AV. AIL t
[ (ZF)= 0 -- CODE IS AVAILABLE (AX)= CHARACTER t
] IF (ZF)= 0, THE NEXT CHARACTER IN THE BUFFER TO BE READ IS 1
] IN (AX), AND THE ENTRY REMAINS IN THE BUFFER. ]
] THIS WILL RETURN ONLY PC/PCAT KEYBOARD COMPATIBLE CODES :
4 ' t
4 ] (AH)= 02H RETURN THE CURRENT SHIFT STATUS IN AL REGISTER ]
4 3 THE BIT SETTINGS FOR THIS CODE ARE INDICATED IN THE t
:4 ] THE EQUATES FOR OKB_FLAG ]
[ t
:: ] (AH) = ?3“ SET TYPAMATIC RATE AND DELAY ]
] AL) = ]
47 1] (BL) = TYPAMATIC RATE (BITS 5 - 7 MUST BE RESET TO 0) ]
48 [l '
49 ] REGISTER RATE REGISTER RATE ]
8 ] VALUE SELECTED VALUE SELECTED H
5 3 ]
8 1] 00H 10H 7.5 ]
8 1] 01H 11H 6.7 H
84 ] 02H 2 1244 £.0 i
55 ] 03H 21.8 13H 5.5 ]
8 3 04H 20.0 14H 5.0 ]
[} ] 05H 18.5 16H 4.6 t
8 3 06H 17.1 16H 4.3 3
8 3 07H 16.0 1TH 4.0 ]
6 1 08H 16.0 18H 3.7 3
[ 5 09H 13.3 19H 3.3 ]
6 ] 0AH 12.0 1AH 3.0 t
6 3 0BH 10.9 1BH 2.1 t
64 H OCH 10.0 1CH 2.5 3
(1] ] ODH 9.2 1DH 2.3 ]
66 1 OEH 8.6 1EH 2.1 t
6; 3 OFH 8.0 1FH 2.0 t
6 ’ t
:9 ] (BH) = TYPAMATIC DELAY (BITS 2 - 7 MUST BE RESET TO 0) H
(] ] '
T ] REGISTER DELAY t
12 3 VALUE VALUE H
13 s mmessescccccsoeo- 3
T4 ] 00H 250 ma ]
1% 3 01H 500 ma )
16 3 o2l 750 ma 3
1; ] 03H 1000 ms t
7 3 3
19 3 (AH)= 05H PLACE ASCII CHARACTER/SCAN CODE COMBINATION IN KEYBOARD t
80 3 BUFFER AS IF STRUCK FROM KEV :
81 3 (CL) = ASCI1 3
82 ] (CH) = SCAl t
83 3 EXITs (AL) = 00H = SUCCESSFUL OPERATION t
84 1 (AL) = OIH = UNSUCCESSFUL - BUFFER FULL t
:5 3 FLAGS: CARRY IF ERROR '
6 3 ]
87 3 (AH)= 10H EXTENDED READ INTERFACE FOR THE ENHANCED KEYBOARD,
:g 3 OTHERWISE SAME AS FUNCTION AH=0 H
1 t
90 3 (AH)= 11H EXTENDED ASCII STATUS FOR THE ENHANCED KEYBOARD,
3; 3 OTHERWISE SAME AS FUNCTION AH=1 3
H t
93 3 (AH)= 12H RETURN THE EXTENDED SHIFT STATUS IN AX REGISTER
94 3 = BITS FROM LEFT AND RIGHT t
36 3 CTL AND ALT KEYS FROM KB FLAG 1 AND KB FLAG_3 :
6 3 l
97 3 OUTPUT t
98 3 AS NOTED ABOVE, ONLY (AX) AND FLAGS CHANGED t
930 3 ALL REGISTERS RETAINED '
! 3
:gé ASSUME CS:CODE,DS:DATA
103 0000 KEYBOARD_10_1  PROC FAR 3 >>> ENTRY POINT FOR ORG OE82EH
104 0000 FB 371 3 INTERRUPTS BACK ON
10! 0001 I1E PUSH DS 3 SAVE CURRENT
106 0002 53 PUSH BX 3 SAVE BX TEMPORARILY
107 0003 51 PUSH cX 3 SAVE CX TEMP
108 0004 E8 0000 E CALL 3 ESTABLISH POINTER TD DATA REGION
109 0007 0A OR AH, AH 3 CHECK FOR (AH)=
110 0009 74 20 JZ 3 ASCII_REAI
111 0008 FE CC DEC AH 3 CHECK™FOR_(AH)= 01H
112 000D 74 3E Jz K2 3 ASCII_STATUS
113 000F FE CC DEC AH 3 CHECK'FOR (AH)= 02H
114 0011 74 B Jz K3 3 SHIFT_STATUS
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115 0013 FE CC DEC AH 3 CHECK FOR (AH)= O3H
116 0015 T4 6C Jz K300 3 SET TYPAMATIC RATE/DELAY
117 0017 80 EC 02 suB AH,2 3 CHECK FOR (AH)= O5H
118 001A 75 03 JNZ K101 H

119 001C E9 00A4 R JMP K500 3 KEVBDARD WRITE

120 00iIF 80 EC 0B KiOo1: sus AH, 11 3

121 0022 74 oC Jz KIE 3 EXTENDED ASC!1_READ
122 0024 FE cC DEC AH 3 CHECK FOR (AH)Z {1H
123 0026 T4 1A Jz K2E 3 EXTENDED_ASCII_STATUS
124 0028 FE CC DEC AH 3 CHECK FOR (AH)Z 12H
125 002A 74 39 K3E H EXTENDED_SNI?T_STATUS
126 002C KIO_EXIT:

127 o002C 59 cX 3 RECOVER REGISTER

128 002D 5B POP BX 1 RECOVER REGISTER

129 002E IF POP 3 RECOVER SEGMENT

130 002F CF IRET 3 INVALID COMMAND

131

132 $====== ASCI1 CHARACTER

133

134 0030 E8 00CT
135 0033 E8 0125

KIE: CALL KiS
CALL KIO_E_XLAT

GET A CHARACTER FROM THE BUFFER (EXTENDED)
ROUTINE TO XLATE FOR EXTENDED CALLS

EE ]

|§6 0036 EB F4 JMP KIO_EYIT i GIVE IT TO THE CALLER
137
138 0038 E8 00CT R Kig CALL KiS 3 GET A CHARACTER FROM THE BUFFER
139 0038 E8 0130 R CALL KI10_S_XLAT 3 ROUTINE TO XLATE FOR STANDARD CALLS
140 003E 72 F8 JC K1 3 CARRY SET MEANS THROW CODE AWAY
::é 0040 EB EA KiAs JMP KI0_EXIT 3 RETURN TO CALLER
143 j====== ASCII STATUS
144
145 0042 E8 0103 R K2E: CALL K2s 3 TEST FOR CHARACTER IN BUFFER (EXTENDED)
146 0045 74 18 K28 1 RETURN IF BUFFER EMPTY
147 0047 9C PUSHF 3 SAVE ZF FROM TEST
148 0048 E8 0125 R CALL KI10_E_XLAT 1 ROUTINE TO XLATE FOR EXTENDED CALLS
149 004B EB 11 JMP SHORT™K2A 3 GIVE IT TO THE CALLER
150
151 004D E8 0103 R K23 CALL K2s 3 TEST FOR CHARACTER IN BUFFER
152 0050 74 OD JzZ K2B i RETURN IF BUFFER EMPTY
153 0052 9C PUSHF 3 SAVE ZF FROM TEST
154 0053 E8 0130 R CALL KI1O_S_XLAT 3 ROUTINE TO XLATE FOR STANDARD CALLS
155 0056 73 06 JINC K2A i CARRY CLEAR MEANS PASS VALID CODE
156 0058 D POPF 3 INVALID CODE FOR THIS TYPE OF CALL
157 0059 E8 00CT R CALL K1S 31 THROW THE CHARACTER AWAY
|gl 005C EB EF JMP K2 i GO LOOK FOR NEXT CHAR, IF ANY
159
160 005E 9D K2A: POPF 3 RESTORE ZF FROM TEST
161 005F 59 K2B: POP CcXx 1 RECOVER REGISTER
162 0060 5B POP BX 3 RECOVER REGISTER
163 0061 IF POP DS 1 RECOVER SEGMENT
164 0062 CA 0002 RET 2 3 THROW AWAY FLAGS
165
166 === SHIFT STATUS
167
168 0065 K3E? 3 GET THE EXTENDED SHIFT STATUS FLAGS
169 0065 8A 26 0018 R MoV AH,OKB_FLAG 1 3 GET SYSTEM SHIFT KE
170 0069 80 E4 04 AND AH,SYS_SHIFT 3 MASK ALL BUT SYS
171 006C B1 05 MoV CL.5 3 SHIFT THE SYSTEM KEY EIT OVER TO
172 006E D2 E4 SHL AH,CL 3 BIT 7 POSITION
173 0070 AO 0018 R MoV AL, OKB_FLAG 1 3 GET SHIFT STATES BACK
174 0073 24 73 AND AL,011T001 1B 3 ELIMINATE SYS_SHIFT, HOLD_STATE, AND INS_SHIFT
175 0075 0A EO OR AH, AL 3 MERGE THE REMIINING BITS TNTO AH
176 0077 A0 0096 R MOV AL..KB FLAG 3 3 GET RIGHT CTL AND ALT
177 00TA 24 OC AND AL, oooﬁlioo! 3 ELIMINATE LC_EO AND LC E!
178 007C OA EO OR AH 3 OR THE SHIFT FLAGS TOGETHER
179 O00TE A0 0017 R K33 MoV AL..KB FLAG 3 GET THE SHIFT STATUS FLAGS
180 0081 EB A9 JMP KIO_EXTT 3 RETURN TO CALLER
181
::2 3====== SET TYPAMATIC RATE AND DELAY
3
184 0083 3C 05 K300: CMP AL,5 3 CORRECT FUNCTION CALL?
185 0085 75 A5 JNE KIO_EXIT 3 _NO, RETURN
186 0087 F6 C3 EO TEST BL,0EOh 3 TEST FOR OUT-OF-RANGE RATE
187 008A 75 AO JNZ KI10_EXIT 3 RETURN IF SO
188 008C Fé6 CT FC TEST BH,OFCh 3 TEST FOR OUT-OF -RANGE DELAY
189 008F 75 9B JINZ Ki XI1T 3 RETURN IF SO
190 0091 BO F3 \ AL,KB TYPA_RD 3 COMMAND FOR TYPAMATIC RATE/DELAY
191 0093 E8 064B R CALL SNI ATA 3 SEND TO KEYB!
192 0096 B9 0005 N 3 SHIFT COUNT
193 0099 D2 E7 SHL BH,CL 3 SHIFT DELAY OVER
194 0098 8A C3 MoV AL,BL 3 PUT IN RATE
195 009D OA C7 OR AL,BH 3 AND DELAY
196 O009F E8 064B R CALL SND_DATA 3 SEND TO KEYBOARD
I:T 00A2 EB 88 JMP KIO_EXIT 3 RETURN TO CALLER
198
é:? $====== WRITE TO KEYBOARD BUFFER
0
201 00A4 56 K500¢ PUSH S1 3 SAVE SI
202 00A5 FA cL1
203 00A6 8B IE 001C R MOV BX,0BUFFER_TAIL 3 GET THE "IN TO" POINTER TO THE BUFFER
204 O00AA 8l MoV . 3 SAVE A COPY IN CASE BUFFER NOT FULL
205 OOAC E8 0168 R CALL K4 3 BUMP THE PQINTER TO SEE IF
206 OOAF 3B IE 001A R CMP BX.OBUFFER_HEAD $ WILL THE BUFFER OVERRUN IF IE STORE YHIS? (7]
207 00B3 74 0B JE 3 YES - INFORM CALLER OF ERROR m
208 00BS 89 0OC MoV [S ] 3 NO = PUT THE ASCI1/SCAN CODE INTO BUFFER ™
209 00B7 89 1E 001C R MoV OBUFFER TAIL,BX 3 ADJUST "IN TO" POINTER TO REFLECT CHANGE -
210 00BB 2A CO sus AL, AL 3 TELL CALLER THAT OPERATION WAS SUCCESSFUL
211 00BD EB 03 90 JMP K504 3 SUB INSTRUCTION ALSO RESETS CARRY FLAG o
212 00co K5023 2
213 00CO BO O1 Mov AL,01H 3 BUFFER FULL INDICATION
214 oocz2 K504 o
215 ooc2 FB STI1
216 00C3 SE POP S1 3 RECOVER S
gIT 00C4 E9 002C R JMP KIO_EXIT 3 RETURN TO CALLER WITH STATUS IN AL
18
219 ooct KEYBOARD_10_1 ENDP
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;gé 3=----= READ THE KEY TO FIGURE OUT WHAT TO DO --
223 00C7 KiS PROC  NEAR
224 00C7 8B 1E 001A R MOV BX,®BUFFER_HEAD ; GET POINTER TO HEAD OF BUFFER
225 00CB 3B 1E 00IC R CMP BX,@BUFFER_TAIL ; TEST END OF BUFFE!
z;e 00CF 75 07 JNE KU 3 IF ANYTHING IN BUFFER DONT DO INTERRUPT
221
228 00DI B8 9002 MoV AX,09002H 3 MOVE IN WAIT CODE & TYPE
229 00D4 CD 15 INT 15H 3 PERFORM OTHER FUNCTION
230 00D6 KiT: 3 ASCII READ
231 00D6 FB STI 3 INTERRUPTS BACK ON DURING LOOP
232 00D7 90 NOP 3 ALLOW AN INYERRUPT TD OCCUR
233 00D8 FA K1uz cLl 3 INTERRUPTS BACK O
234 00D9 8B IE 001A R MOV BX,0BUFFER_HEAD ; GET POINTER TO NEAD OF BUFFER
235 000D 3B 1E 00iC R CMP BX,®BUFFER_TAIL j TEST END OF BU FER
236 O00E! 53 PUSH  BX 3 SAVE ADDR
237 00E2 9C PUSHF 3 SAVE FLA G
238 O00E3 E8 06D8 R CALL MAKE_LED 3 GO GET MODE INDICATDR DATA BYTE
239 00E6 8A IE 0097 R MOV BL,OKB_FLAG_2 ; GET PREVIOUS BIT
240 OOEA 32 D8 XOR L, AL 3 SEE IF_ANY DIFFERENT
241 00EC 80 E3 07 AND BL,0TH 3 ISOLATE INDICATOR BITS
z:z O0EF 74 04 Jz KV 3 IF NO CHANGE BYPASS UPDATE
243
244 OOF! E8 069A R CALL SND_LED 3 GO TURN ON MODE INDICATORS
245 OOF4 FA L1 3 DISABLE INTERR
246 0OF5 9D K1ve POPF 3 RESTORE
247 00F6 58 BX 3 RESTORE ADD ESS
243 00F7 74 DD Jz KIT 3 LOOP UNTIL SOMETHING IN BUFFER
24
250 0OF9 8B 07 MoV AX, [BX] 3 GET SCAN CODE_AND ASCI1 CODE
251 OOFB E8 0168 R CALL K4 3 MOVE POINTER TO NEXT POSITION
252 OOFE 89 IE 001A R MoV ©BUFFER_HEAD,BX ; STORE VALUE IN VARIABLE
253 0102 C3 RET § RETURN
254 0103 [3H ENDP
255
256
zg: $=----- READ THE KEY TO SEE IF ONE IS PRESENT --------- e -—
2!
259 0103 K2s PROC  NEAR
260 0103 FA cL1 1 INTERRUPTS OFF
261 0104 8B 1E 001A R MOV BX,0BUFFER_HEAD ; GET HEAD POINTER
262 0108 38 1E 00IC R cMP BX,@BUFFER_TAIL ; IF EQUAL (Z=1) THEN NOTHING THERE
263 010C 8B 07 MoV AX, [BX]
zs: 010E 9C PUSHF 3 SAVE FLAGS
26!
266 O010F 50 PUSH  AX 3 SAVE_CODE
267 0110 E8 06D8 R CALL  MAKE_LED 3 GO GET MODE INDICATOR DATA BYTE
268 0113 8A IE 0097 R MoV BL,ORB_FLAG_2 ; GET PREVIOUS BITS
o117 XOR BL,AL 3 SEE IF_ANY DIFFERENT
0119 AND BL,O0TH 3 ISOLATE INDICATOR
o11C Jz KaT 3 IF NO CHANGE BYPASS UPDATE
CALL SND_LED 3 GO TURN ON MODE INDICATORS
KaT: POP AX 3 RESTORE CODE
POPF 3 RESTORE FLAGS
ST i INTERRUPTS BACK ON
RET 3 RETURN
Kas ENDP
gmmmme- ROUTINE TO TRANSLATE SCAN CODE PAIRS FOR EXTENDED CALLS
KIO_E_XLAT:
cMP AL, OFOh 3 IS _IT ONE or THE FILL-INs?
JINE KIO_E_RET 3 NO, PASS
OR AH,AH 3 AH = 0 IS SPECIAL CASE
Jz KID E_RET 3 PASS THIS ON UNCHANGED
X0 AL, AL 3 OTHERWISE SET AL = 0
KIO_E_RET:
RET 3 GO BACK
3=-==== ROUTINE TO TRANSLATE SCAN CODE PAIRS FOR STANDARD CALLS
KIO_S_XLAT:
CMP AH, 0EOh 3 1S IT KEVPAD ENTER OR / ?
JINE 0_s2 3 NO, CONTIN
CMP AL, 3Dh 3 KEYPAD ENTER CODE?
JE 0_s1 3 YES, MASSAGE A BIT
CMP AL, 0AR 3 CTRL KEYPAD ENTER CODE?
JE KIO_S1 3 YES, MASSAGE THE SAME
MOV AH,35h 3 NO, MUST BE KEYPAD /
JMP K10_USE 3 GIVE TO C
KIO_S1: MOV AH, TCh 3 CONVERT TO COMPATIBLE OUTPUT
JMP KI10_USE 3 GIVE TO CALLER
K10_S2: CMP AH, 84h 3 IS_IT ONE OF THE EXTENDED ONES?
JA K10_DIS 1 YES, THROW AWAY AND GET ANOTHER CHAR
cMP AL,OFOh 3 1S _IT_ONE OF THE FILL INs?
JNE K10_S3 3 NO, TRY LAST TEST
OR AH, RH 3 AH = 0 IS SPECIAL CASE
Jz KI0_USE 3 PASS THIS ON UNCHANGED
JMP K10 DIS 3 THROW AWAY THE REST
KI10_S3: CMP AL, 0EOh 3 1S _IT AN EXTENSION OF A PREVIOUS ONE?
JINE KI10_USE 3 NO, MUST BE A STANDARD COI
OR AH 3 AH = 0 IS SPECIAL CASE
Jz K10_USE 3 JUMP IF AH =
XOR AL 3 CONVERT TO COMPATIBLE OUTPUT
JMP KIO_USE 3 PASS IT ON TO CALLER
KIO_USE:
cLe 3 CLEAR CARRY TO INDICATE GOOD CODE
RE 3 RETURN
KI10_DIS:
STC 3 SET CARRY TO INDICATE DISCARD CODE
RET 3 RETURN
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329 PAGE

330 '

331 3 INCREMENT BUFFER POINTER ROUTINE -

332 3

333

334 0168 K4 PROC NEAR

335 0168 43 INC BX 3 MOVE TO NEXT WORD IN LIST

gg$ 0169 43 INC BX

338 016A 38 IE 0082 R cMP BX, ®BUFFER_END 3 AT END OF BUFFER?

339 016E 75 04 JNE K5 3 NO, CONTINUE

340 0170 8B IE 0080 R MoV BX,@BUFFER_START 3 YES, RESET TO BUFFER BEGINNING

341 0174 C3 K51 RET

342 0175 K4 ENDP

343

344 31=== HARDWARE INT 09 H -- ( IRQ LEVEL 1 )

345 3 1

346 ] KEYBOARD INTERRUPT ROUTINE 3

347 3 ]

348 i

349

350 0175 KB_INT_I PROC  FAR

351 0175 FB STI 3 ENABLE INTERRUPTS

352 0176 55 PUSH BP

353 0177 50 PUSH AX

354 0178 53 PUSH BX

355 0179 51 PUSH cX

356 017A 52 PUSH DX

357 0178 56 PUSH S1

358 017C 57 PUSH ol

359 017D IE PUSH DS

360 017E 06 PUSH ES

361 01TF FC cLD 3 FORWARD DIRECTION

362 0180 E8 0000 E CALL oDs 1 SET UP ADDRESSING

363

364 | il WAIT FOR KEYBOARD DISABLE COMMAND TO BE ACCEPTED

365

366 0183 BO AD MoV AL,DIS_KBD 3 DISABLE THE KEYBOARD COMMAND

367 0185 E8 063C R CALL SHIP_IT 3 EXECUTE DISABLE

368 0188 FA cLi 3 DISABLE INTERRUPTS

369 0189 2B C9 sus Cx,cx 1 SET MAXIMUM TIMEOUT

370 0188 KB_INT_OI!

371 018B E4 64 AL,STATUS PORT 3 READ ADAPTER STATUS

372 018D A8 02 TEs AL, INPT_BUF_FULL 3 CHECK INPUT BUFFER FULL STATUS BIT

373 0I8F EO FA LOOPNZ KB_INT_B1 3 WAIT FOR COMMAND TO BE ACCEPTED

374

315 === READ CHARACTER FROM KEYBOARD INTERFACE

376

377 0191 E4 60 IN AL,PORT_A 3 READ IN THE CHARACTER

318

3719 §----- SYSTEM HOOK INT 15H - FUNCTION 4FH (ON HARDWARE INTERRUPT LEVEL SH)

380

381 0193 B4 4F MoV AH, 04FH 3 SYSTEM INTERCEPT - KEY CODE FUNCTION

382 0195 F9 ST 3 = 1 (IN CASE OF IRET)

383 0196 CD 15 INT 15H 3 CASSETTE CALL  (AL)= KEY SCAN CODE

384 3 RETURNS CYx | FOR INVALID FUNCTION

385 0198 72 03 Jc KB_INT_02 1 CONTINUE IF CARRY FLAG SET ((AL)=CODE)

386 019A E9 03A0 R JMP K28 3 EXIT_IF SYSTEM HANDLED SCAN CODE

g:; 1 EXIT HANDLES HARDWARE EOI AND ENABLE

389 §--==-- CHECK FOR A RESEND COMMAND TO KEYBOARD

390

391 019D KB_INT_021 (AL)= SCAN CODE

392 019D FB STI | ENABLE INTERRUFTS AGAIN

393 019E 3C FE CcMP AL ,KB_RESEND 3 1S THE lNPUT

394 01A0 T4 0D JE KB_INT_4 3 GO IF RESEND

395

396 CHECK FOR RESPONSE TO A COMMAND TO KEYBOARD

397

398 01A2 3C FA CMP AL ,KB_ACK 3 1S THE INPUT AN ACKNOWLEDGE

399 01A4 75 12 JINZ KB_INT_2 3 GO IF NOT

400

401 ymm---- A COMMAND TO THE KEYBOARD WAS ISSUED

402

403 C1A6 FA cL1 3 DISABLE INTERRUPTS

404 01AT 80 OE 0097 R 10 OR ©KB_FLAG_2,KB_FA 1 INDICATE ACK RECEIVED

405 01AC E9 03A0 R JMP K26 3 RETURN IF NOT (ACK RETURNED FOR DATA

406

407 3===---- RESEND THE LAST BYTE

408

409 OIAF KB_INT_41

410 OIAF FA cL1 3 DISABLE INTERRUPTS

411 01BO 80 OE 0097 R 20 OR ©KB_FLAG_2,KB_FE 1 INDICATE RESEND RECEIVED

412 0185 E9 03A0 R JMP K26 3 RETURN IF NOT (ACK RETURNED FOR DATA

413

414

415 ymm——-- UPDATE MODE INDICATORS IF CHANGE IN STATE

416

417 0188 KB_INT_2:

418 0188 50 PUSH AX 3 SAVE DATA IN

419 01B9 E8 06D8 R CALL MAKE_LED 3 GO GET MODE INDICATQR DATA BYTE v

420 O01BC 8A 1E 0097 R Mov BL,®KB_FLAG_2 3 GET PREYIOUS B m

421 01C0 32 D8 XOR BL,AL 3 IF_ANY DIFFERENT

422 0iC2 80 E3 07 AND BL,KB_LEDS 3 ISOLATE INDICATOR BITS «

423 01C5 74 03 Jz UPQ 3 IF NO CHANGE BYPASS UPDATE -

424 01CT E8 0687 R CALL SND_LED 3 GO TURN ON MODE INDICATORS —

425 0ICA 58 UPO: POP AX 3 RESTORE DATA IN g
(2]
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426 PAGE
427 3
428 3 START OF KEY PROCESSING -
429 3
430
23; 01CB 8A EO MoV AH, AL 3 SAVE SCAN CODE IN AH ALSO
:gi 3-=---- TEST FOR OVERRUN SCAN CODE FROM KEYBOARD
435 01CD 3C FF cMP AL ,KB_OVER_RUN 3 IS THIS AN OVERRUN CHAR?
436 OICF 75 03 INZ K16 3 NO, TEST FOR SHIFT KEY
:g; 01D1 E9 062D R JMP K62 3 BUFFER_FULL_BEEP
439 01D4 os Ki6: PUSH cs
440 0105 0 POP ES 3 ESTABLISH ADDRESS OF TABLES
::; 01D6 aA 3E 0096 R MoV BH, OKB_FLAG_3 3 LOAD FLAGS FOR TESTING
::i 3---==-- TEST TO SEE IF A READ_ID IS IN PROGRESS
445 01DA F6 C7 CO TEST BH,RD_ID+LC_AB 3 ARE_WE DOING A READ 107
446 010D 74 34 Jz NOT_15 1 CONTINUE IF NO
447 OIDF 79 10 NS TST lD 2 3 THE RD_ID FL G ON?
448 01E! 3C AB cMP 3 1S THIS THE IST ID CHARACTER?
449 01E3 15 05 JNE RST RE
450 O1ES 80 OE 0096 R 40 OR oKB_! FLIG 3,LC_AB 3 INDICATE 1ST ID WAS OK
451 OIEA - RST_RD_ID:
452 O01EA 80 26 0096 R TF AND OKB_FLAG_. 3 NOT RD_ID 3 RESET THE READ ID FLAG
4:3 O1EF EB IF JMP SHORT 1D_E 3 AND EXIT
454
455 0IF1 TST_ID_23
456 OIF| 80 26 0096 R BF AND OKB, FLAG _3,NOT LC_AB 3 RESET FLAG
457 01F6 3C 54 cMP AL,TD_2 3 1S THIS THE 2ND ID CHARACTER?
458 01F8 74 11 JE KX_BI 3 JUMP IF
459 O1IFA 3C 41 CMP AL.ID_E 3 IS THIS THE 2ND ID CHARACTER?
:e? OIFC 15 12 JINE 3 LEAVE IF NOT
6
:eg - A READ ID SAID THAT IT WAS ENHANCED KEYBOARD
6
464 OIFE F6 CT 20 TEST BH, SET_NUM_LK 3 SHOULD WE ssv NUM LOCK?
465 0201 74 08 Jz KX BIT 3 EXIT_IF NO
466 0203 80 OE 0017 R 20 OR OKB_FLAG,NUM_STATE 3 FORCE_NUM LOcK ON
467 0208 EB 0687 R CALL SND_LED 3 GO SET THE NUM LOCK INDICATOR
468 0208 80 OE 0096 R 10 KX_BIT: OR LAG_3,KBX 3 INDICATE ENHANCED KEYBOARD WAS FOUND
469 0210 E9 03A0 R ID_EX: JMP 3 EXIT
470
471
472 0213 NOT_ID:
473 0213 3C EO cMP AL,MC_EO 3 IS THIS THE GENERAL MARKER CODE?
474 0215 75 07 JNE TEST E 3
475 0217 80 OE 0096 R 12 OR OKB_FLAG_3,LC_E0+KBX 3 SET FLAG BIT, SET KBX, AND
:;g 021C EB 09 JMP SHORT EXTT 3 THROW AWAY THIS CODE
478 021E TEST_Ei:
479 021F 3c Et cup AL,MC E1 RERL KEY?
480 0220 75 08 JNE NOT_HC 3
481 0222 80 OE 0096 R 11 OR ©KB_FLAG_3,LC_E1+KBX 3 SET FLAG, PAUSE KEY MARKER CODE
:gg 0227 E9 03A5 R EXIT:  JWP 26A 1 THROW AWAY THIS CODE
484  022A NOT_HC:
485 022A 24 TF AND AL,0TFH 3 TURN OFF THE BREAK BI
486 022C F6 C7 02 TEST BH,LC_EO 3 LAST cooa THE E0 MARKER CODE?
487 022F 74 0C Jz NoT _LE_EO 3
488
489 0231 B9 0002 MOV cx,2 3 LENGTH OF SEARCH
490 0234 BF 0006 E MOV D1,0FFSET K6+6 3 IS THIS A SHIFT KEY?
491 0237 F2/ AE REPNE  SCASB 3 CHECK IT
492 0239 15 65 JNE K16A 3 NO, CONTINUE KEY PROCESSING
493 0238 EB 49 JMP SHORT K16B 3 YES, THROW AWAY & RESET FLAG
494
495 0230 NOT_LC_EO:
496 023D F6 C7 01 TEST BH,LC_E1 3 LAST CODE THE E1 MARKER CODE?
:2: 0240 74 1D Jz T_SYsTkeY 3 JUMP IF NOT
499 0242 BY 0004 MoV cX,4 3 LENGTH OF SEARCH
500 0245 BF 0004 E MOV DI,OFFSET Ké+4 3 IS THIS AN ALT, CTL, OR SHIFT?
501 0248 F2/ AE REPNE  SCASB 3 CHECK IT
ggg 024A 74 DB JE EXIT 3 THROW AWAY IF SO
804 024C 3C 45 cMP AL ,NUM_KEY 3 IS IT THE PAUSE KEY?
505 024E 15 36 JNE 1 3 NO, THRO! AWAY & RESET FLAG
506 0250 F6 C4 80 TEST AH, 80H 3 YES, IS THE BREAK OF THE KEY?
507 0253 75 31 JINZ K16B 3 YES, THRDI THIS AWAY, TO
508 0255 F6 06 0018 R 08 TEST OKB_FLAG_I,HOLD_STATE ; NO, ARE WE PAUSED ALREADY?
509 025A 75 2A INZ K168 3 YES, THROW AWAY
g'o 025C E9 04DB R JMP K39P 3 NO, THIS IS THE REAL PAUSE STATE
1"
215 3----=- TEST FOR SYSTEM KEY
1
514 025F T_SYS_KEY:
515 025F 3C 54 CMP AL, SYS_KEY 3 IS IT THE SYSTEM KEY?
:ls 0261 15 3D JINE K16A 3 CONTINUE IF NOT
17
518 0263 F6 C4 80 TEST AH, 080H 3 CHECK IF THIS A BREAK CODE
g;o 0266 75 21 JNZ K16C 3 DON'T TOUCH SYSTEM INDICATOR IF TRUE
0
521 0268 F6 06 0018 R 04 TEST OKB_FLAG_!,SYS_SHIFT 3 SEE IF IN SYSTEM KEY HELD DOWN
:gg 026D 75 17 JINZ K168 3 IF YES, DON'T PROCESS SYSTEM INDICATOR
524 026F 80 OE 0018 R 04 OR OKB_FLAG_1,SYS_SHIFT 3 INDICATE SYSTEM KEY DEPRESSED
525 0274 BO 20 MOV AL,EOI 3 END OF INTERRUPT COMMAND
526 0276 E6 20 out 020H, AL 3 SEND COMMAND TO INTERRUPT CONTROL PORT
521 ) 3 INTERRUPT-RETURN-NO-EOI
528 0278 BO AE MoV AL,ENA_KBD 3 INSURE KEYBOARD 1S ENABLED
529 027A E8 063C R CALL SHIP_IT 3 EXECUTE ENABLE f
530 027D B8 8500 MoV AX,08500H 3 FUNCTION VALUE FOR MAKE OF SYSTEM KEY |
531 0280 FB STI 3 MAKE SURE INTERRUPTS ENABLED ¥
532 0281 CD 15 INT 15H 3 USER_INTERRU
:gi 0283 E9 03AF R JMP K2TA 3 END PROCESSING
:35 0286 E9 03A0 R K16B:  JMP K26 3 IGNORE SYSTEM KEY
36 .
537 0289 80 26 0018 R FB K16Ct  AND ©KB_FLAG_1,NOT SYS_! SHIFT $TURN OFF SHIFT KEY HELD DOWN
538 028E BO 20 MOV AL,Eol END OF INTERRUPT COMMAND
539 0290 E6 20 out 020H, AL ; SEND COMMAND TO INTERRUPT CONTROL PORT
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40 1 INTERRUPT-RETURN-NO-EO|
41 0292 BO AE MoV AL ,ENA_KBD 1 INSURE KEYBOARD IS ENABLED
42 0294 E8 063C R CALL SHIP_1 1 EXECUTE ENABLE
43 0297 B8 8801 MoV AX, 0880 1H 3 FUNCTION VALUE FOR BREAK OF SYSTEM KEY
44 029A FB STI 1 MAKE SURE INTERRUPTS ENABLED
48 0298 CD 18 INT 18H 1 USER INTERRUPT
:g 029D E9 03AF R JMP K2TA § IGNORE SYSTEM KEY
4: jom———- TEST FOR SHIFT KEYS
4
80 02A0 aA IE 00|7 R Ki6A: MOV BL,®KB_FLAG 3 PUT_STATE FLAGS IN BL
61 02A4 BF MoV DI,OFFSET K6 § SHIFT KEY TABLE
52 02AT7 B9 oooo E MoV CX,OFFSET KéL 3 LENGTH
83 02AA F2/ AE REPNE  SCASB 3 LOOK THROUGH THE TABLE FOR A MATCH
84 02AC 8A C4 Mov AL, AH 3 RECOVER SCAN
85 02AE T4 03 JE K17 3 JUMP IF MATCH
g: 0280 E9 038C R JMP K28 3 IF NO MATCH, THEN sner NOT FOUND
:g - SHIFT KEY FOUND
60 0283 81 EF 0001 KiTe sua DI ,OFFSET Ké+1 3 ADJUST PTR TO SCAN CODE MTCH
61 0287 z:n sA AS oooo E AH,CSIKT[DI] 3 GET MASK INTO AH
62 028C B uov cL,2 4 SET_UP COUNT FOR FLAG SHIFTS
63  02BE Aa eo TEST AL, 80H 3 TEST FOR BREAK KEY
64 02C0 74 03 Jz KI7C
:2 02c2 EB 78 90 JMP K23 3 JUMP IF BREAK
5; SHIFT MAKE FOUND, DETERMINE SET OR TOGGLE
6
9 02C8 80 FC 10 KITC:  CMP AH, SCROLL_SHIFT
? oa2cs 13 21 JAE K18 1 IF SCROLL SHIFT OR ABOVE, TOGGLE KEY
g PLAIN SHIFT KEY, SET SHIFT ON
4 02CA 08 26 0017 R OR OKB_FLAG, AH 3 TURN ON SHIFT BIT
8 02CE F6 C4 0C TEST AH,ETL_SHIFT+ALT_SHIFT § IS IT ALT OR CTRL?
6 0201 78 03 INZ K110 3 YES, MORE FLAGS TO SET
7 0203 E9 03A0 R JMP K26 3 NO, INTERRUPT_RETURN
8 0206 F6 CT 02 KITD:  TEST BH,LC_EO 1 1S THIS ONE OF THE NEW KEYS?
79 0209 74 07 Jz KITE 3 JUMP
0 0208 08 26 0096 R OR OKB_FLAG_3,AH 3 BITS FOR RIGHT CTRL, ALT
1 020F E9 03A0 R P K26 3 lNTERRUPT RETURN
2 02E2 D2 Ef KITE:  SHR AH,CL 3 MOVE FLAG BITS TWO POSITIONS
3 02E4 08 26 0018 R OR OKB_FLAG_1,AH 3 SET BITS FOR LEFT CTRL, ALT
z 02E8 E9 03A0 R JMP K26 3+ INTERRUPT_RETURN
g ymmm——— TOGGLED SHIFT KEY, TEST FOR IST MAKE OR NOT
8 02EB K181 3 SHIFT-TOGGLE
9 02EB F6 C3 04 TEST BL,CTL_SHIFT 3 CHECK CTL SHIFT STATE
0 02EE 74 K18A 3 JUMP IF NOT CTL STATE
1 02F0 E9 038C R MP K28 3 JUMP IF CTL STATE
92 02F3 3C 52 K18A1 CMP AL, INS_KEY 3 CHECK FOR INSERT Ki
593 02F5 715 21 3 JUMP IF NOT INSERT K
894 02F7 F6 C3 08 TEST BL,ALT_SHIFT 3 CHECK FOR ALTERNATE SHIF'
595 02FA T4 K188 3 JUMP IF NOT ALTERNATE SHIFT
96 02FC E9 038C R K25 3 JUMP IF ALTERNATE SH
97 02FF F6 CT 02 K18Bs TEST BH,LC_EO 3 IS THIS THE NEW INSERT KEY?
98 0302 75 1 INZ K22 3 YES, THIS ONE'S NEVER A "0"
99 0304 F6 C3 20 K191 TEST BL,NUM_STATE 3 CHECK FOR BASE STATE
00 0307 75 0A INZ Kai 3 JUMP_IF NUM LOCK IS ON
601 0309 F6 C3 03 TEST  BL,LEFT_SHIFT+RIGHT_SHIFT ; TEST FOR SHIFT STATE
602 030C T4 0A Jz K22 3 JUMP IF BASE STATE
603 030E 8A EO K201 MoV AH, AL 3 PUT SCAN CODE BACK IN
:g: 0310 EB TA 90 JMP K25 3 NUMERAL "0", STNDRD. FROCESSING
606 0313 Fe C3 03 K214 TEST BL,LEFT_SHIFT+RIGHT_SHIFT j MIGHT BE NUMERIC
sg; 0316 74 F6 Jz K20 3 1S NUMERIC, STD. PROC.
6
609 0318 K221 3 SHIFT TOGGLE KEY HIT; PROCESS IT
610 0318 84 26 0018 R TEST AH, OKB_FLAG_! 3 1S KEY ALREADY DEPRESSED?
611 031C 74 03 Jz K22A
612 031E E9 03A0 R JMP K26 3 JUMP IF KEY ALREADY DEPRESSED
613 0321 08 26 0018 R K22A:  OR OKB_FLAG_1,AH 3 INDICATE THAT THE KEY 1S DEPRESSED
::: 0325 30 26 0017 R XOR OKBZFLAG; AN 3 TOGGLE THE SHIFT STATE
::? gom---- TOGGLE LED IF CAPS, NUM, OR SCROLL KEY DEPRESSED
618 0329 F6 C4 T0 TEST AH,CAPS_SHIFT+NUM_SHIFT+SCROLL_SHIFT ; SHIFT TOGGLE?
619 032C 74 05 Jz K228 3 GO
620 032E 50 PUSH  AX 3 SAVE SCAN CODE AND SHIFT MASK
621 032F E8 0687 R CALL SND_LED 3 GO TURN MODE INDICATORS ON
bgg 0332 58 POP AX 3 RESTORE SCAN CODE
6
624 0333 3C 52 K22B:  CMP AL, INS_KEY 3 TEST FOR 1ST MAKE OF INSERT KEY
625 0335 75 69 JNE K26 3 JUMP IF NOT INSERT KEY
626 0337 8A EO MOV AH, AL 3 SCAN CODE IN BOTH HALVES OF AX
sg; 0339 EB TF 90 JMP K28 3 FLAGS UPDATED, PROC. FOR BUFFER
6
:g: gmmm—-- BREAK SHIFT FOUND
631 033C K231 ' BREAK SHIFT-FOUND
632 033C 80 FC 10 cMP AH,SCROLL_SHIFT 3 IS THIS A TOGGLE KEY?
633 033F F6 D4 NOT AH 3 INVERT MASK
634 0341 73 43 JAE K24 3 YES, HANDLE BREAK TOGGLE
635 0343 20 26 0017 R AND OKB_FLAG,AH 3 TURN OFF SHIFT
636 0347 80 FC FB CMP AH,NOT CTL_SHIFT 3 IS THIS ALT OR CTL?
:g; 034A 77 26 JA k23D 3 NO, ALL DONE
639 034C F6 CT 02 TEST  BH,LC_EO 3 2ND ALT OR CTL?
640 034F 74 06 Jz K23A 3 NO, HANDLE NORMALLY
641 0351 20 26 0096 R AND OKB_FLAG_3,AH 3 RESET BIT FOR RIGHT ALT OR CTL
642 0355 EB 06 JMP snoET k238" 3 CONTINUE
643 0357 D2 FC K23A:  SAR 1 MOVE THE MASK BIT TWO POSITIDNS
644 0359 20 26 0018 R AND .KB FLAG_l‘AH 3 RESET BIT FOR LEFT ALT OR
645 035D 8A EO K23B: MOV o 3 SAVE SCA
646 035F A0 0096 R MOV AL ,OKB_FLAG_3 3 GET RlGHT ALT & CTRL FLAGS
647 0362 D SHR N 3 MOVE TO BITS | & 0
648 0364 OA 06 0018 R OR AL, OKB_FLAG_| 3 PUT IN LEFT ALT & CTL FLAGS
649 0368 D2 EO SHL AL,CL 3 MOVE BACK TO BITS 3 & 2
650 036A 24 0C AND AL,ALT_SHIFT+CTL_SHIFT ; FILTER OUT OTHER GARBAGE
651 036C 08 06 0017 R OR oKB_FLAG, AL 3 PUT RESULT IN THE REAL FLAGS
:gg 0370 8A C4 MoV AL, AH 3 RECOVER SAVED SCAN CODE
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654 0372 3C B8 K23D: CMP AL ,ALT_KEY+80H 3 1S THIS ALTERNATE SHIFT RELEASE
655 0374 75 2A JNE K26 3 INTERRUPT_RETURN
656
6:; gom=—- ALTERNATE SHIFT KEY RELEASED, GET THE VALUE INTO BUFFER
[
659 0376 A0 0019 R MOV AL, OALT_INPUT
660 0379 B4 00 MoV AH,0 3 SCAN CODE OF 0
661 037B 88 26 0019 R Mov OALT_INPUT, AH 3 ZERO OUT THE FIELD
662 037F 3C 00 CMP AL, 0 3 WAS THE lNPUT l 07
663 0381 74 1D JE K26 3 INTERRUPT_RETUI
66; 0383 E9 0601 R JMP Ket 3 IT WASN'T] SO PUT IN BUFFER
66!
666 0386 K24 3 BREAK-TOGGLE
667 0386 20 26 0018 R AND OKB_FLAG_1,AH 3 INDICATE NO LONGER DEPRESSED
szg 038A EB 14 JMP SHORT K28 3 INTERRUPT_RETURN
6
670 | Etiiiaid TEST FOR HOLD STATE
671 3 AL, AH = SCAN CODE
672 038C K253 3 NO-SHIFT-FDUND
673 038C 3C 80 CMP AL,80H 3 TEST FOI
674 O038E 73 10 JAE K26 1 NOTHING FDR BREAK CHARS FROM HERE ON
675 0390 F6 06 0018 R 08 TEST OKB_FLAG_1,HOLD_STATE 3 ARE WE IN HOLD STATI
676 0395 74 23 Jz K28~ 3 BRANCH AROUND TEST IF NOT
677 0397 3C 45 CMP AL ,NUM_KEY
678 0399 74 05 JE 26 CAN'T END HOLD ON NUM_LOCK
679 039B 80 26 0018 R F7 AND OKB_FLAG_1,NOT HOLD STATE 3 TURN OFF THE HOLD STATE BIT
680
681 03A0 K26t
682 03A0 80 26 0096 R FC AND ©KB_FLAG_3,NOT LC_EO+LC_E! ; RESET LAST CHAR H.C. FLAG
683
684 03AS K26A: 3 INTERRUPT-| RETURN
685 03A5 FA cL! 3 TURN OFF INTERRUP’
686 03A6 BO 20 MOV AL,EO! 3 END OF INTERRUPT COMMA
6:; 03A8 E6 20 ouTt 020H, AL 3 SEND COMMAND TO INTERRUPT CONTROL PORT
[
689 03AA Ka27: 3 INTERRUPT-RETURN-NO-EOI
690 03AA BO AE MoV AL ,ENA_KBD 3 INSURE KEYBOARD 1S ENABLED
6:; 03AC E8 063C R CALL SHIP_IT 3 EXECUTE ENABLE
3
693 03AF FA K27A:  CLI 3 DISABLE INTERRUPTS
694 03B0 07 POP ES 3 RESTORE REGISTERS
€95 03B1 IF POP DS
696 03B2 5F POP DI
697 03B3 S5E POP sl
698 03B4 5A POP DX
699 03B5 59 POP CcX
700 03B6 5B POP BX
701 03B7 58 POP AX
702 03B8 5D POP BP
703 0389 CF IRET 3 RETURN
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$====== NOT IN HOLD STATE
3 AL, AH = SCAN CODE (ALL MAKES)
03BA K281 3 NO-HOLD-STATE
03BA 3C 58 cMP AL,88 1 TEST FOR OUT-OF-RANGE SCAN CODES
03BC 77 E2 JA K26 3 IGNORE IF OUT-OF-RANGE
03BE F6 C3 08 TEST  BL,ALT_SHIFT 1 ARE WE_IN ALTERNATE SHIFT?
03C1 74 oC Jz K28A 3 JUMP IF NOT ALTERNATE
03C3 F6 CT 10 TEST BH,KBX 3 IS THIS THE ENHANCED KEYBOARD?
03C6 74 0A Jz K29 3 NO, ALT STATE IS REAL
03C8 F6 06 0018 R 04 TEST  OKB_FLAG_!,SYS_SHIFT  ; YES, IS _SYSREQ KEY DOWN?
03CD 74 03 Jz K29 3 NO, ALT STATE IS REAL
03CF E9 04A3 R K28A: JMP K38 3 YES, THIS IS PHONY ALT STATE
H DUE TO PRESSING SYSREQ
$==--=-== TEST FOR RESET KEY SEQUENCE (CTL ALT DEL)
03D2 K291 3 TEST-RESET
03D2 F6 C3 04 TEST BL,CTL_SHIFT 3 ARE WE IN CONTROL SHIFT ALSO?
03D5 74 31 Jz K31 3 NO_RESET
03D7 3C 53 CMP AL ,DEL_KEY 3 SHTFT STATE IS THERE, TEST KEY
03D9 75 2D JNE K3i 3 NO_RESET, IGNORE
| Rt CTL-ALT-DEL HAS BEEN FOUND, DO 1/0 CLEANUP
03DB CT 06 0072 R 1234 MoV ORESET_FLAG, 1234H 1 SET FLAG FOR RESET FUNCTION
03E! E9 0000 E JMP START_T 3 JUMP TO POWER ON DIAGNOSTICS
je====ss=s==ccec-c-=-==  TABLES FOR ALT CASE ~============ s ——————
| Dbt ALT=INPUT- TABLE
03E4 K30 LABEL BY
03E4 52 4F 50 51 4B D 82, 79.!0 81,75
03E9 4C 4D 47 48 45 16,77,71,72,73 3 10 NUMBERS ON KEYPAD
Jumm———- SUFER SHIFT TABLE
03EE 10 11 12 13 14 15 6,17,18,19,20,21 3 A-Z TYPEWRITER CHARS
03F4 16 1T 18 19 IE IF DB ZZ 23,24,25,30,31
03FA 20 21 22 23 24 25 DB 32.33.34,35.36.37
0400 26 2C 2D 2E 2F 30 [*:] 38,44,45,46,47,48
0406 31 32 b8 49,50
grmm——- IN ALTERNATE SHIFT, RESET NOT FOUND
0408 K31: 3 NO-RE!
0408 3C 39 CMP AL,57 s TEST FUR SPACE KEY
040A 75 05 JNE K311 3 NOT THERE
040C BO 20 MoV AL,' * 3 SET SPACE CHAR
040E E9 O05F5 R JMP K57 3 BUFFER_FILL
0411 K311:
0411 3C OF CMP AL, 15 3 TEST FOR TAB KEY
0413 75 06 JNE K312 3 NOT THERE
0415 B8 A500 MoV AX,0A500h 3 SET SPECIAL CODE FOR ALT-TAB
0418 E9 05F5 R P K57 3 BUFFER_FILL
041 K3t12:
0418 3C 4A CMP AL, T4 3 TEST FOR KEYPAD -
041D 74 719 JE K378 3 GO PROCESS
041F 3C 4E CMP AL,78 3 TEST FOR KEYPAD +
0421 T4 75 JE K318 3 GO PROCESS
gumm——- LOOK FOR KEY PAD ENTRY
0423 K32: 3 ALT-KEY-PAD
0423 BF 03E4 R MOV DI1,0FFSET K30 3 ALT-INPUT-TABLE
0426 B9 000A Mov CX,10 3 LOOK FOR ENTRY USING KEYPAD
0429 F2/ AE REPNE SCASB 3 LOOK FOR MATCH
0428 15 18 K33 3 NO_ALT_KEYPAD
0420 F6 C7 02 TEST BH,LC_EO 3 1STTHIS ONE OF THE NEW KEYS?
0430 T JNZ K37C 3 YES, JUMP, NOT NUMPAD KEY
0432 81 EF 03E5 R suB DI ,OFFSET K30+1 3 DI NOW HAS ENTRY VALUE
0436 A0 0019 R Mov AL, @ALT_INPUT 3 GET THE CURRENT BYTE
0439 B4 0A Mov AH, 10 3 MULTIPLY BY 10
0438 F6 E4 MUL AH
043D 03 C7 ADD AX,DI1 3 ADD IN THE LATEST ENTRY
043F A2 0019 R Mov OALT_INPUT,AL 3 STORE IT AWAY
0442 E9 03A0 R K32A: JMP K26 3 THROW AWAY THAT KEYSTROKE
§------ LOOK FOR SUPERSHIFT ENTRY
0445 K33: 3 NO-ALT-KEYPAD
0445 Cé6 06 0019 R 00 MoV OALT_INPUT,O 3 ZERO ANY PREVIOUS ENTRY INTO INPUT
044A B9 001A MoV cX,28 3 DI,ES ALREADY POIN
044D F2/ AE REPNE SCASB H LOOK FOR MATCH IN ALPHABET
044F T4 42 JE K37A 3 MATCH FOUND, GO FILL THE BUFFER
$§=-=-=-- LOOK FOR TOP ROW OF ALTERNATE SHIFT
0451 K34: 3 ALT-TOP-ROW
0451 3C 02 cMP AL,2 3 KEY WITH *1* ON IT
0453 72 43 JB K378 3 MUST BE ESCAPE
0455 3C 0D CMP AL, 13 3 IS IT IN THE REGION w
0457 77 05 JA 3 NO, ALT-SOMETHING ELSE m
0469 80 C4 76 ADD AH, 118 3 CONVERT PSEUDO SCAN CODE TO RANGE o
045C EB 35 JMP SHORT K37A 3 GO FILL THE BUFFER -
§---=-- TRANSLATE ALTERNATE SHIFT PSEUDO SCAN CODES [=
045E K353 3 ALT-FUNCTION =2
046E 3C 57 cuP AL,FI1_M 3 IS IT FI1? o
0460 72 09 JB K35A i NO, BRANCH
0462 3C 58 CMP AL,F12_M 3 IS IT F127
0464 77 05 JA K35A 3 NO, BRANCH
0466 80 C4 34 ADD AH, 52 3 CONVERT TO PSEUDO SCAN CODE
0469 EB 28 JMP SHORT K37A $ GO FILL THE BUFFER
0468 F6 CT 02 K35A: TEST  BH,LC_EO 3 DO WE HAVE ONE OF THE NEW KEYS?
046E T4 18 Jz K 3 _NO, JUMP
0470 3C IC cMP AL,28 3 TEST FOR KEYPAD ENTER
0472 15 06 JNE K358 3 T THERE
0474 B8 A600 MOV AX,0A600h 3 SFECIAL CODE
0477 E9 05F5 R JMP 3 BUFFER FILL
04TA 3C 53 K35B:  CMP AL,83 } FEST FoR DELET
047C 74 IF JE K3TC } VANDLE WiTH GTHER EDIT KEYS
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18 O047E 3C 35 CMP AL,53 3 TEST FOR KEYPAD /
19 0480 75 CO JNE K32A 3 NOT THERE, NO OTHER EO SPECIALS
20 0482 B8 A400 Mov AX,0A400h 3 SPECIAL CODE
g; 0485 E9 05F5 R JMP K87 3 BUFFER FILL
23 0488 3C 3B K373 CMP AL,59 3 TEST FOR FUNCTION KEYS (F1)
24 048A 72 0C JB 378 3 NO FN, HANDLE W/OTHER EXTENDED
26 048C 3C 44 CMP AL,68 3 IN KEYPAD REGION?
26 3 OR NUMLOCK, SCROLLOCK?
27 048E 77 B2 JA K32A 3 IF SO, IGNORE
gl 0490 80 C4 20 ADD AH, 45 3 CONVERT TO PSEUDO SCAN CODE
9
30 0493 BO 00 K37As Mov AL,0 3 ASClI CODE OF ZERO
31 0495 E9 05F5 R JMP K57 3 PUT IT IN THE BUFFER
32
33 0498 BO FO K37B: Mov AL, OFOh 3 USE SPECIAL ASCI1 CODE
34 049A E9 05F5 R JMP K87 3 PUT IT IN THE BUFFER
38
836 049D 04 50 K37C: ADD AL,80 3 CONVERT SCAN CODE (EDIT KEYS)
837 049F 8A EO Mov AH, AL 3 (SCAN CODE NOT IN AH FOR INSERT)
:gg 04A1 EB FO JMP K37A 3 PUT IT IN THE BUFFER
::? g NOT IN ALTERNATE SHIFT
842 04A3 K383 3 NOT-ALT-SHIFT
843 3 BL STILL HAS SHIFT FLAGS
844 04A3 F6 C3 04 TEST BL,CTL_SHIFT 3 E VE IN CONTROL SHIFT?
845 04A6 75 03 JNZ K38A 3 ES, ART PROCI
:46 04A8 E9 0535 R JMP K44 3 NOT CTL SHIFT
47
:g CONTROL SHIFT, TEST SPECIAL CHARACTERS
:? TEST FOR BREAK
52 04AB 3C 46 K38A: CMP AL, SCROLL_KEY 3 TEST FOR BREAK
83 04AD 75 23 INE K39 3 JUMP, NO-BREAK
54 04AF Fé CT 10 TEST BH,KBX 3 IS THIS THE ENHANCED KEYBOARD?
58 04B2 74 05 Jz K388 3 NO, BREAK lS VALlD
86 04B4 F6 C7 02 TEST BH,LC_EO 3 YES, WAS LAST CODE AN E0?
g; 04B7 74 19 Jz K39 i NO-BREAK, TEST FOR PAUSE
59 0489 8B 1E 001A R K38B: MoV BX,0BUFFER_HEAD 3 RESET BUFFER TO EMPTY
60 04BD 89 IE 00IC R MoV .BUFFER TATL,BX ]
Gé 04C1 Cé6 06 0071 R 80 MoV ©0810S_BREAK, 80H 3 TURN ON BIOS_BREAK BIT
6
:i jummm———— ENABLE KEYBOARD
65 04C6 BO AE MoV AL,ENA_KBD 3 ENABLE KEYBOARD
66 04C8 E8 063C R CALL SHIP_IT 3 EXECUTE ENABLE
67 04CB CD 1B INT 1BH 3 BREAK INTERRUPT VECTOR
68 04CD 2B CO suB AX, AX 3 PUT OUT DUMMY CHARACTER
gg 04CF E9 O5F5 R JMP K87 3 BUFFER_FILL
71 jmmmm———— TEST FOR PAUSE
iz
73  04D2 K39 3 NO-BREAK
T4 04D2 F6 CT 10 TEST BH,KBX 3 IS THIS THE ENHANCED KEYBOARD?
5 04DS 75 2A JNZ 3 YES, THEN THIS CAN'T BE PAUSE
6 04D7 3C 45 CMP AL ,NUM_KEY 3 LOOK FOR PAUSE KEY
T 04D9 75 26 JNE K41 3 NO-PAUSE
g 04DB 80 OE 0018 R 08 K39P: OR OKB_FLAG_1 ,HOLD_STATE 3 TURN ON THE HOLD FLAG
a? prmmm———— ENABLE KEYBOARD
82 04E0 BO AE MoV AL ,ENA_KBD 3 ENABLE KEYBOARD
83 04E2 E8 063C R CALL SHIP_IT 3 EXECUTE
884 04E5 BO 20 K39A: Mov AL ,ED1 3 END OF INTERRUPT TO CONTROL PORT
::B 04E7 E6 20 out 020H, AL 3 ALLOW FURTHER KEYSTROKE INTS
6
8 : grm——— DURING PAUSE INTERVAL, TURN CRT BACK ON
9 04E9 80 3E 0049 R 07 CMP .CRT _MODE, 7 3 1S THIS BLACK AND WHITE CARD
0 O4EE 74 07 JE 3 YES, NOTHING TO Dt
1 04F0 BA 03D8 MOV DX.03 H PORT FOR COLOR CA D
2 04F3 A0 0065 R Mov AL.OCRT MODE_SET 3 GET THE VALUE OF THE CURRENT MODE
893 04F6 EE ouT DX, AL 3 SET THE CRT MODE, SO THAT CRT IS ON
894 04F7 K403 1 PAUSE
895 04F7 F6 06 0018 R 08 TEST OKB_FLAG_! ,HOLD_STATE
896 04FC 75 F9 JNZ K40 3 LOOP UNTIL FLAG TURNED OFF
::z 04FE E9 03AA R JMP K27 3 INTERRUPT_RETURN_NO_EOI
gg: gum———- TEST SPECIAL CASE KEY 55
901 0501 K413 3 NO-PAUSE
902 0501 3C 37 CMP AL,55 3 TEST FDR '/PRTSC KEY
903 0503 75 10 JINE K42 1 NOT-KEY-:
904 0508 F6 C7 10 TEST BH,KBX 3 IS THIS THE ENHANCED KEYBOARD?
905 0508 74 05 K41A 3 NO, CTL-PRTSC IS VALID
906 050A F6 CT 02 TEST BH,LC_EO 1 YES, WAS ST CODE AN EO?
907 050D 74 20 K421 ] NO, TRANSLATE TO A FUNCTI
908 050F B8 7200 K41As MOV AX,114%256 i STARTISTOP PRINTING SWITCH
:?z 0512 E9 O05F5 R JMP K87 3 BUFFER_FILI
g:é SET UP TO TRANSLATE CONTROL SHIFT
913 0518 3 NOT-KEY-55
914 0815 3C OF CMP AL, 18 3 IS IT THE TAB KEY?
915 0517 74 16 JE K428 3 YES, XLATE TO FUNCTION CODE
916 0519 3C 38 CMP AL,53 3 1S IT THE / KEY?
917 051B 75 0B JNE K42A 1 NO, NO MORE SPECIAL CASES
918 051D Fé6 CT7 02 TEST BH,LC_EO 3 YES, IS IT FROM THE KEYPAD?
919 0520 74 06 Jz K42A ] NO, JUST TRANSL.
920 0822 B8 9500 Mov AX,9500h 3 YES, SPECIAL CODE FOR THIS ONE
;gé 0525 E9 OS5F5 R JMP K57 [ BUFFER FILL ﬂ
923 0528 BB 0000 E K42A3 MoV BX,0FFSET K8 3 SET UP TO TRANSLATE CTL \}
924 052B 3C 3B CMP AL,59 3 1S _IT IN CHARACTER TABLE?
925 082D 72 SE JB K45F 3 YES, GO TRANSLATE CHAR
926 052F BB 0000 E K428 MoV BX,0FFSET K8 3 SET UP TO TRANSLATE CTL
:g; 0532 E9 05E4 R JMP Ké4 3 NO, GO TRANSLATE_SCAN
;g: g NOT IN CONTROL SHIFT
931 0535 3C 37 K442 CMP AL,55 3 PRINT SCREEN KEY?
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JNE K45 3 NOT-PRINT-SCREEN
TEST BH,KBX 3 1S THIS ENHANCED KEYBOARD?
Jz 3 NO, TEST FOR SHIFT
TEST BH,LC_EO 3 YES, LAST CODE A MARKER?
JINZ K4 3 YES, 1S PRINT SCREEN
JMP SHORT K45C 3 NO, XLATE TO "*" CHARACTER
TEST BL.LEFT SHIFT+RIGHT_SHIFT jNOT 10! KBD, SHIFT KEY DOWN?
Jz K4 3 NO, XLATE TO "*" CHARACTER
1SSUE lNTERRUFT TO PERFORM PRINT SCREEN FUNCTION
Mov AL,ENA_KBD 3 INSURE KEYBOARD IS ENABLED
CALL SHIP l 3 EXECUTE ENA
Mov AL,EDI1 l END OF CURRENT INTERRUPT
ouT 020H, AL SO FURTHER THINGS CAN HAPPEN
PUSH BP I SAVE POINTER
INT 5H 3 ISSUE PRINT SCREEN INTERRUPT
POP BP 3 RESTORE POINTER
AND OKB_FLAG_3,NOT LC_EO+LC_E! 3ZERO OUT THESE FLAGS
JMP K271 3 GO BACK WITHOUT EOI! OCCURRING

HANDLE THE IN-~CORE KEYS
3 NOT-PRINT-SCREEN

CMP AL,58 3 TEST FOR IN-CORE AREA

JA K46 3 JUMP IF NOT

CMP AL,53 3 1S THIS THE "I" KEY?

JNE K45A 3 NO, JUMP

TEST BH,LC_EO 3 WAS LAST CODE_THE MARKER?
JINZ K45C 3 YES, TRANSLATE TO CHARACTER
Mov 3 LENGTH OF SEAR

CX,26 CH

v DI1,0FFSET K30+10 OF A Z CHARS
REPNE SCASB 3 IS THIS
JNE K458 3 NO, SYMBOL

TEST BL,CAPS_STATE ; ARE WE IN CAPS _LOCK?
JNZ K45D TEST FOR SURE
TEST EL LEFT SHIFT+RIGHT_! SHIFT 3 ARE WE IN SHIFT STATE?
INZ 1 YES, UPPERCASE
3_NO, LOWERCASE

MoV BX,0FFSET K10 3 TRANSLATE TO LOWERCASE LETTERS
JMP SHORT K56

3 ALMOST-CAPS-STATE
TEST BL,LEFT_SHIFT+RIGHT_SHIFT 3 CL ON. 1S SHIFT ON, TOO?

3 SHIFTED TEMP OUT OF CAPS STATE
MOV BX,0FFSET Ki1 3 TRANSLATE TO UPPERCASE LETTERS
JMP SHORT K56
TEST FOR KEYS Fi - F10

3 NOT IN-CORE AREA
CmP AL,68 3 TEST FOR FiI =~ F10
JA K471 3 JUMP IF NOT
JMP SHORT K53 3 YES, GO DO FN KEY PROCESS

HANDLE THE NUMERIC PAD KEYS

3 NOT F1 - Fi0
cMP AL,83 3 TEST FOR NUMPAD KEYS
JA Ks2 3 JUMP IF NOT
KEYPAD KEYS, MUST TEST NUM LOCK FOR DETERMINATION
AL, T4 3 SPECIAL CASE FOR MINUS
& K4SE 3 GO_TRANSLATE
CMP AL, T8 + SPECIAL CASE FOR PLUS
JE K45E 3 GO TRANSLATE
TEST  BH,LC_EO 3 IS THIS ONE OF THE NEW KEYS?
JINZ K49 i YES, TRANSLATE TO BASE STATE
TEST  BL,NUM_STATE : ARE_WE IN NUM_LOCK?
JNZ K50 TEST FOR SURE
TEST BL.LEFT_SH]FTQR]GHT_SHIFT 3 ARE WE_IN SHIFT STATE?
JNZ K51 3 IF SHIFTED, REALLY NUM STATE
BASE CASE FOR KEYPAD
cMP 76 3 SPECIAL CASE FOR BASE STATE &
JINE K49A 3 CONTINUE IF NOT KEYP
MOV AL,OFOh 3 SPECIAL _AS
JMP 3 BUFFER
MOV BX,OFFSET K10 3 BASE CASE TABLE
IMP SHORT Ke4 1 CONVERT TO PSEUDO SCAN

MIGHT BE NUM LOCK, TEST SHIFT STATUS

TEST EL LEFY SHIFT+RIGHT_SHIFT 3 ALMOST=NUM-STATE

JNZ 3 SHIFTED TEMP OUT OF NUM STATE
JMP SHORT K45E 3 REALLY_NUM_STATE

TEST FOR THE NEW KEY ON WT KEYBOARDS

3 NOT A NUMPAD KEY
CMP AL, 86 3 1S IT THE NEW WT KEY?
JNE KS: 1 JUMP
JMP SHORT K45B 3 HANDLE WITH REST OF LETTER KEYS

MUST BE F11 OR F12
Fi - Fi0 COME HERE, TOO

TEST BL,LEFT_SHIFT*RIGHT_SHIFT $1TEST SHIFT STATE

Jz K49 3 JUMP, LOWERCASE PSEUDO SC'S
Mov BX, UFFSET Kt 3 UPPER CASE PSEUDO SCAN CODES
JMP SHO 3 TRANSLATE_SCAN

TRANSLATE THE CHARACTER
TRANSLATE~CHAR

]
DEC AL 1 CONVERT ORIGIN
XLAT CS:Ki 1 3 CONVERT THE SCAN CODE TO AsCll
TEST OKB_FLAG_3,LC_EO 3 IS THIS A NEW KE
Jz K57 3 NO, GO FiILL BUFFE
MoV AH,MC_EO 3 YES, PUT SPECIAL MARKER IN AH
JMP SHORT K57 3 PUT'IT INTO THE BUFFER
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1051 05E6 2E: D7
8 8A EO

1053 0SEA BO 00

1054 05EC Fé

06 0096 R 02

10585 O5F 1 ;4 02

1070 0601 8B
B

1073 060A 38
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o
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1076 0612 89
A

1078 0617 BO
1079 0619 E6
1080 061B BO
1081 061D E8
1082 0620 B8

o
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w
o
o
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D 15
1084 0626 80
1085 062A E9 03AF
6

1090 062D BO
1091 062F E6
1092 0631 B9

1094 0636 E8
1095 0639 E9
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TRANSLATE SCAN FOR PSEUDO SCAN CODES

DEC AL

XLAT ~ CS:iK8

[ AH, AL

MoV AL,0

TEST  OKB_FLAG_3,LC_EO
Jz K57

MoV AL ,MC_EO

PUT CHARACTER INTO BUFFER

cMP AL, -1
K89

CMP AH, -1

JINE Ke1

JMP K26

MoV BX,0BUFFER_TAIL

MoV

CALL K4

CMP BX, ®BUFFER_HEAD
K62

MoV [S1],AX

MoV OBUFFER_TAIL,BX

cLl

MoV AL,EOI

out INTA00, AL

v +ENA_KBD

CALL SHIP_IT

MoV AX, o?uozn

INT

A

ND
JMP
BUFFER IS FULL SOUND THE BEEPER

MoV AL,EO1
out INTAOO , AL
MOV CX,678
MoV BL,4
CALL  BEEP

K27

ENDP

s TRANSLATE SCAN-ORGD
3 CONVERT ORIGIN

3 CTL TABLE SCAN

3 PUT VALUE INTO AH

3 ZERO ASCI1 CODE

315 THIS A NEW KEY?

3 NO, GO FILL BUFFE

3 YES, PUT SPECTAL MARKER IN AL

3 BUFFER-FILL
3 1S THIS AN IGNORE CHAR

3 NEAR_INTERRUPT_RETURN

3 NEAR- INTERRUPT-RETURN
3 INTERRUPT_RETURN

3 GET THE END POINTER TO THE BUFFER

AIL
3 HAS THE BUFFER 'RAPPED AROUND
3 BUFFER_FULL BEEP
3 STORE THE VALUE
3 MOVE THE POINTER UP
3 TURN OFF INTERRUPTS
3 END OF INTERRUPT COMMAND
3 SEND COMMAND TO INTERRUPT CONTROL PORT
3 INSURE KEYBOARD 1S ENABLE
3 EXECUTE ENABLE
3 MOVE IN POST CODE & TYPE
RM_OTHER FUN(

15H 3 PERFOI CTION
.K?IFLAG_S.NOT LC_EO+LC_E! 3 RESET LAST CHAR H.C. FLAG
K

INTERRUPT_RETURN

3 ENABLE INTERRUPT CONTROLLER CHIP

3

3 DIVISOR FOR 1760 HZ

3 SHORT BEEP COUNT (1/16 + 1/64 DELAY)
3 GO TO COMMON BEEP HANDLER

3 EXIT
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04-21-86

SHIP_IT

THIS ROUTINE HANDLES TRANSMISSION
TO THE KEYBOARD CONTROLLER.

OF COMMAND AND DATA BYTES

P
3
i
3
1]
3
H
i
i
S|

HIP_IT PROC NEAR
PUSH AX

j==-=-=== WAIT FOR COMMAND TO BE ACCEPTED
cLi

sus CX,CX
Si0s

IN AL, STATUS_PORT 1]

TEST AL, INPT EUF _FuLL 3

LOOPNZ SI0 3

POP AX H

ouTt STATUS_PORT, AL ]

ST1 ]
T H

RE’
SHIP_IT ENDP

SAVE DATA TO SEND

DISABLE INTERRUPTS TILL DATA SENT
CLEAR TIMEOUT COUNTER

READ KEYBOARD CONTROLLER STATUS
CHECK FOR ITS INPUT BUFFER BUSY
WAIT FOR COMMAND TO BE ACCEPTED

GET DATA TO SEND

SEND TO KEYBOARD CONTRULLER
ENABLE INTERRUPTS AG

RETURN TO CALLER

SND_DATA
THIS ROUTINE HANDLES TRANSMISSION
HANDLES ANY RETRIES IF REQUIRED

TO THE KEYBOARD AND RECEIPT OF ACKNOWLEDGEMENTS. IT ALSO

OF COMMAND AND DATA BYTES

SND_DATA PROC  NEAR
PUSH

AX 1]
PUSH BX H
PUSH cX
MoV BH, AL

BL,3

MoV
SDO: cL!
AND
3--==-=== WAIT FOR COMMAND TO BE ACCEPTED

sus

SDs: IN AL sn'rus PORT
TEST AL.INPT BUF_FuLL
LOOPNZ  SD5

MOV AL,BH ]
out PORT_A, AL 3

STI 3

MOV CX,01Al )

SDIs TEST OKB FLAG 2,KB_FE+KB_FA
s

LooP sn« 3

sb2: DEC BL H
INZ 3

OR oKa FLAG_2,KB_ERR 3

JMP SHORT sD# 3

sD3: TEST OKB_FLAG_2,KB_FA 3
Jz sp2 3

SD41 POP cx s
POP BX 3

POP AX H

i

RET
SND_DATA ENDP

SAVE REGISTERS

SAVE TRANSMITTED BYTE FOR RETRIES
LOAD RETRY COUNT
DISABLE INTERRUPTS

OKB_FLAG_2,NOT (KB_FE+KB_FA) 3 CLEAR ACK AND RESEND FLAGS

WAIT FOR COMMAND TO BE ACCEPTED

REESTABLISH BYTE TO TRANSMIT

SEND BYTE

ENABLE INTERRUPTS

LOAD COUNT FOR 10mS+

SEE IF EITHER BIT SET

IF SET, SOMETHING RECEIVED GO PROCESS
OTHERWISE WAIT

DECREMENT RETRY COUNT

RETRY TRANSMISSION

TURN ON TRANSMIT ERROR FLA

RETRIES EXHAUSTED FORGET TRANSMISSION

SEE IF THIS IS AN ACKNOWLEDGE
IF NOT, GO RESEND

RESTORE REGISTERS

.
RETURN, GOOD TRANSMISSION

(7]
m
(]
—
o
2
2}

KYBD 5-137
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AGE
SND_LED

THIS ROUTINE TURNS ON THE MODE INDICATORS.

ND_LED PROC NEAR

0687 FA cL1 TURN OFF INTERRUPTS

"1
1172
173
1174
175
1176
"It
1178
179
1180
1181 0688 F6 06 0097 R 40 TEST OKB_FLAG_2,KB_PR_LED 3 CHECK FOR MODE INDICATOR UPDATE
II:g 068D 75 47 JNZ sLt 3 DONT UPDATE AGAIN IF UPDATE UNDERWAY
" 3
1184 068F 80 OE 0097 R 40 OR oKB FLAG 2,KB_PR_LED 3 TURN ON UPDATE IN PROCESS
1185 0694 BO 20 MoV AL, 3 END OF INTERRUPT COMMA
1186 0696 E6 20 our 020H, AL 3 SEND COMMAND TO INTERRUPT CONTROL PORT
1187 0698 EB 0D JMP SHORT SLO 3 GO SEND MODE INDICATOR COMMAND
1188 3
1189 069A SND_LED13
1190 069A FA [} 3 TURN OFF INTERRUPTS
1191 0698 F6 06 0097 R 40 TEST OKB_FLAG_2,KB_PR_LED 3 CHECK FOR MODE INDICATOR UPDATE
1192 06A0 75 34 JNZ sLt 3 DONT UPDATE AGAIN IF UPDATE UNDERWAY
1193 i
1194 06A2 80 OE 0097 R 40 OR OKB_FLAG_2,KB_PR_LED 3 TURN ON UPDATE IN PROCESS
1195 06AT BO ED sLo: MoV AL,CED_CWND 3 LED CMD BYTE
H:g 26:9 EB 0648 R CALL SND_DATA 3 SEND DATA TO KEYBOARD
" 6AC 3
1198 06AD E8 06D8 R CALL MAKE_LED 3 GO FORM INDICATOR DATA BYTE
1199 0680 80 26 0097 R F8 AND OKB FLAG_2, OFsH 3 CLEAR MODE INDICATOR BITS
1200 06B5 08 06 0097 R OR _FLA 3 SAVE PRESENT INDICATORS FOR NEXT TIME
1201 06B9 F& 06 0097 R 80 TEST OKB FLAG_. z.KB ERR 3 TRANSMIT ERROR DETECTED
1202 06BE 75 0B INZ sL2” 3 YES, BYPASS SECOND BYTE TRANSMISSION
1203 H
1204 06C0 E8 0648 R CALL SND_DATA 3 SEND DATA TO KEYBOARD
1205 06C3 FA cL1 3 TURN OFF INTERRUPTS
1206 06C4 F6 06 0097 R 80 TEST OKB_FLAG_2,KB_ERR 3 TRANSMIT ERROR DETECTED
1207 06C9 74 06 vz SL3 3 IF NOT, DONT SEND AN ENABLE COMMAND
1208 3
1209 06CB BO F4 sL2: MOV AL.KB ENABLE 3 GET KEYBOARD CSA ENABLE COMMAND
1210 06CD E8 064B R CALL _DATA 3 SEND DATA TO KEYBOARD
1211 06DO0 F. cL1 3 TURN OFF INTERRUPTS
1212 06D! 80 26 0097 R 3F SL3: AND OKB_FLAG_2,NOT (KB_PR LEDAKB ERR) 3 TURN OFF MODE INDICATOR
1213 UPFDATE AND TRANSMIT ERROR FLAG
1214 06D6 FB sLis STI x ENABLE [NTERRUPTS
1215 06D7 C3 RET 3 RETURN TO CALLER
1216 06D8 SND_LED ENDP
1217
1218 3
1219 3 -
:g;o 3 MAKE_LED -
1 3 -
1222 3 THIS ROUTINE FORMS THE DATA BYTE NECESSARY TO TURN ON/OFF -
1223 3 THE MODE INDICATORS -
1224 ] -
1225 i
1226 06D8 MAKE_LED PROC  NEAR
1227 06D8 51 PUSH cXx l SAVE CX
1228 06D9 A0 0017 R MOV AL, OKB_F1 GET CAPS & NUM LOCK INDICATORS
1229 06DC 24 70 AND AL ,CAPS_ STATE‘NUM STATE+SCROLL_STATE 3 ISOLATE INDICATORS
1230 06DE B1 04 MoV CLo4 3 SHIFT COUNT
1231 06E0 D2 CO ROL. AL,CL 3 SHIFT BITS OVER TO TURN ON INDICATORS
1232 06E2 24 07 AND AL, OTH 3 MAKE SURE ONLY MODE BITS ON
1233 06E4 59 POP cx
1234 06ES C3 RET 3 RETURN TO CALLER
1235 06E6 MAKE_LED ENDP
1236
1237 06E6 CODE ENDS
1238 END

5-138 KYBD
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PRT -

1 PAGE 118,12

2 TITLE PRT - 06/10/85 PRINTER ADAPTER BIOS

3 .286C

4 LIST

2 0000 CODE  SEGMENT BYTE PUBLIC

i PUBLIC PRINTER 10_

8 EXTRN  DDSiNEAR

9

10 === INT

1 3 PRINTER lo 1

|§ ot THIS ROUTINE PROVIDES COMMUNICATION WITH THE PRINTER '

1 ' U H

14 1] (AH)= 00H PRINT THE CHARACTER IN (AL) '

18 i ON RETURN, (AH)= 1 IF CHARACTER NOT BE PRINTED (TIME OUT) 1

16 1 THER BITS SET AS ON NORMAL STATUS CAL t

17 1] (AH)= O1H lNlTlALlZE THE PRINTER PORT 1

18 3 TURNS WITH (AH) SET WITH FRINTER STATUS 1

19 3 (AH)= 02H READ THE PRINTER STATUS INTO (AH 3

20 3 7 4 2-1 [] ]

21 3 | TIME OUT

22 s 1

23 3 . UNUSED t

24 3 ]

25 ' _ 1 = 1/0 ERROR 1

26 ] 1

21 ] _ | = SELECTED 1

28 ] t

29 3 _ | = OUT OF PAPER 1

30 3 ]

31 3 _ | = ACKNOWLEDGE i

32 ] ]

gz 3 _ | = NOT BUSY 1
] )

35 ' (0X) = PRINTER TO BE USED (0,1,2) CORRESPONDING TO ACTUAL VALUES

36 3 N OPRINTER BASE AREA ]

371 3 DATA AREA OPRINTER_BASE CONTAINS THE BASE ADDRESS OF THE PRINTER CARD(S) '

38 3 AVAILABLE (LOCATED AT BEGINNING OF DATA SEGMENT, 408H ABSOLUTE, 3 WORDS) '

39 ] ]

40 3 DATA AREA ®PRINT TIM_OUT (BYTE) MAY BE CHANGE TO CAUSE DIFFERENT '

41 1 TIME OUT WAITS. DEFADULT=20 * t

42 ) t

43 1 REGISTERS (AH) IS MODIFIED WITH STATUS INFORMATION 1

4: 3 ALL OTHERS UNCHANGED 1

4 3

:g ASSUME  CS1CODE,DS1DATA

48 0000 PRINTER_IO_{ PROC  FAR 3 ENTRY POINT FOR ORG OEFD2H

49 0000 FB STT 3 INTERRUPTS BACK ON

50 0001 IE PUSH DS 3 SAVE SEGMENT

81 0002 86 PUSH  SI

52 0003 52 PUSH DX

83 0004 51 PUSH  CX

84 0005 53 PUSH  BX

85 0006 E8 0000 E CALL 1 ADDRESS DATA SEGMENT

56 0009 88 F2 1 GET_PRINTER PARAMETER

57 0008 Ci EA 02 SHR 3 tEST PARA

58  000E 75 1A JINZ 3 rETURN IF NOT IN RANGE

89 0010 8A 9C 0078 R MoV 3 LOAD TIMEOUT VALUE

60 0014 DI E6 SHL 3 WORD OFFSET INTO TABLE INTO (Sl

61 0016 88 94 0008 R MOV i GET_BASE ADDRESS FOR PRINTER CARD

62 001A 0B D2 OR 3 TEST DX = ZERO, INDICATING NO PRINTER

63 00I1C 74 OC Jz 3 EXIT, NO PRINTER ADAPTER AT OFFSET

64  00IE OA E4 OR 3 TEST FOR (AH)=

65 0020 T4 OE Jz 3 _PRINT CHARACTER lN (AL)

66 0022 FE CC DEC 3 TEST (AH) =

67 0024 T4 58 Jz 1 _INITIALIZE PRINTER

68 0026 FE CC DEC 3 TEST (AH) =

69 0028 T4 3F z 3 GET PRINTER STATUS

70 002A B101

71 002A 5B POP BX 3 RETURN

12 0028 59 POP cX

13 002C 5A POP oX

74 002D 5E POP s1 3 RECOVER REGISTERS

15 002E IF POP oS

;3 002F CF IRET 3 RETURN TO CALLING PROGRAM

78 PRINT THE CHARACTER IN (AL)

79

80 0030 50 PUSH  AX 3 SAVE VALUE TO PRINT

81 0031 EE out DX, AL 3 OUTPUT CHARACTER TO DATA PORT

:g 0032 42 INC DX 3 POINT TO STATUS PORT

84 CHECK FOR PRINTER BUSY

8s

86 0033 53 PUSH  BX 1 SAVE TIMEOUT BASE COUNT

87 0034 EC IN AL,DX 3 GET_STATUS PORT VALUE

88 0035 A8 80 TEST  AL,80H 3 1S THE PRINTER CURRENTLY BUSY

:z 0037 75 05 INZ 828 3 SKIP SYSTEM DEVICE BUSY CALL IF NOT

91 RS INT 15 H -- DEVICE BUSY

92 (7,

93 0039 B8 9OFE MoV AX, 90FEH 3 FUNCTION 90 PRINTER ID m

:: 003C CD 15 INT 15H 3 SYSTEM CALL o

% gmm--- WAIT BUSY =

97 3 ADJUST OUTER LOOP COUNT =

98  003E 2A FF B251 sus BH,BH 3 CLEAR (BH

99 0040 C! D3 02 RCL BX,2 1 MULTIPLY BY 4 =

100 0043 8301 o

101 0043 2B C9 sus ©X,Cx 3 INNER LOOP (64K)

102 0045 B35:

103 0045 EC IN AL,DX 3 GET_STATUS

104 0046 8A EO MoV AH, AL 3 STATUS TO (AH) ALSO

105 0048 A8 80 TEST AL, 80H 3 1S THE PRINTER CURRENTLY BUSY

106 004A 75 OE INZ 40 1 GO _TO OUTPUT §

107 004C E2 FT LOOP B35 3 LOOP IF NOT

108 004E 4B DEC 3 DECREMENT OUTER LOOP COUNT

103 004F 75 F2 INZ B30 3 MAKE ANOTHER PASS IF NOT ZERO

1"

111 0051 5B POP BX 3 CLEAR (BX) FRou STACK

112 0052 80 CC 01 OR AH, 1 3 SET ERROR FLA

113 0055 80 E4 F9 AND AH, OF9H 3 TURN OFF THE UNUSED BITS

114 0058 EB IC JMP SHORT BT0 3 RETURN WITH ERROR FLAG SET

PRT 5-139
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B40:
POP BX
MoV AL, ODH
INC DX
cLi
our DX, AL
JMP $+2
JMP $+2
Mov AL, 0CH
ouT DX, AL
STI
POP AX
| Rttt PRINTER STATUS
B50:
PUSH AX
B60:
Mov DX,OPRINTER_BASE[S1]
INC DX
IN AL, DX
IN AL ,DX
MOV AH, AL
AND AH, OF8H
B70:
POP DX
MOV AL,DL
XOR AH, 48H
JMP B10
| Raluiiied INITIALIZE THE PRINTER PORT
B80:
PUSH AX
NC DX
INC DX
MOV AL,8
ouT DX,
Mov AX,1000°4
B90:
DEC AX
1z B90
MoV AL ,0CH
ouT DX, AL
JMP B60
PRINTER_I0O_1 ENDP

CODE ENDS
END

SEND STROBE PULSE
RESTORE (BX) WITH T:MEOUT COUNT

BE TO 0L POR'

PREVENT INTERRUPT PULSE STRETCHING

OUTPUT STROBE BIT fus < Su

1/0 DELAY TO ALLOW FOR LINE LOADING
AND FOR CORRECT PULSE WIDTH

SET THE -STROBE HIGH

INTERRUPTS BACK ON
RECOVER THE OUTPUT CHAR

SAVE (AL) REGISTER

GET PRINTER ATTACHMENT BASE ADDRESS
POINT TO CONTROL PORT

PRE-CHARGE +BUSY LINE IF FLOATING
GET PRINTER STATUS HARDWARE BITS

SAVE
TURN OFF UNUSED BITS

RECOVER (AL) REGISTER
MOVE CHARACTER INTO (AL)
1

FLIP A COUPLE
RETURN FROM ROUTINE WITH STATUS IN AH

SAVE (AL)
POINT TO OUTPUT PORT

SET INIT LINE LOW

ADJUST FOR INITIALIZATION DELAY LOOP
INIT_LOOP

LOOP™FOR RESET TO TAKE

INIT_LOOP

NO INTERRUPTS, NON AUTO LF, INIT HIGH

EXIT THROUGH STATUS ROUTINE
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1
g TIILE RS232 ~ 06/10/85 COMMUNICATIONS BIOS (RS232)
.286
4 LLIST
5 0000 CODE SEGMENT BYTE PUBLIC
6 PUBLIC Rs232_l0O_t
7 EXTRN  A1INEAR ~
8 EXTRN  DDS:iNEAR
9
10 §=== INT 14 H
1 1RS232_10 '
12 i THIS ROUTINE PROVIDES BYTE STREAM 1/0 TO THE COMMUNICATIONS s
13 3 PORT ACCORDING TO THE PARAMETERS: 1
14 3 E
15 3 (AH)= 00H INITIALIZE THE COMMUNICATIONS PORT 1]
16 3 (AL) HAS PARAMETERS FOR INITIALIZATION '
17 1 1
18 3 7 6 5 4 3 2 1 0 1
19 I BAUD RATE -- ~PARITY=~ STOPBIT  --WORD LENGTH--1
20 3 3
21 3 000 - 110 X0 = NONE 0 -1 10 - 7 BITS 1
22 s 001 - 150 01 - 0DD t-2 11 - 8BITS 1
23 3 010 - 300 11 - EVEN 1
24 1] 011 - 600 '
25 3 100 = 1200 '
26 ' 101 - 2400 '
27 3 10 - oaoo '
28 H 1y - ]
29 3 ON RETURN. CONDITIONS SET AS IN CALL TO COMMO STATUS (AH=03H)
30 3 t
31 3 (AH)= O1H SEND THE CHARACTER IN (AL) OVER THE COMMO LINE 1
32 3 (AL) REGISTER IS _PRESERVED '
33 3 ON EXIT, BIT 7 OF AH IS SET IF THE ROUTINE WAS UNABLE TO
34 3 TO TRANSMIT THE BYTE OF DATA OVER THE LINE. T
35 1 IF BIT T OF AH IS NOT SET, THE '
36 3 REMAINDER OF (AH) 1S SET AS IN A STATUS REQUEST. '
37 3 EFLECTING THE CURRENT STATUS OF THE :
38 3 (AH)= 02H RECEIVE A CHARACTER IN (AL) FROM COMMO kINE BEFORE '
39 3 NG TO CALLER '
40 3 ON EXIT, (AH) HAS THE CURRENT LINE STATUS, AS SET BY THE
41 3 THE _STATUS ROUTINE. EXCEPT THAT THE ONLY BITS
42 3 LEFT ON ARE THE ERROR BITS (7,4,3,2,1) 1
43 3 IF_(AH) HAS BIT 7 ON (TIME OUT) 'THE REMAINING '
44 3 BITS ARE NOT PREDICTABLE. '
45 i THUS, (AH) IS NON ZERO ONLY WHEN AN ERROR OCCURRED. '
46 3 (AH)= 03H RETURN THE COMMO PORT STATUS IN (AX) 3
47 H (AH) CONTAINS THE LINE CONTROL STATUS :
48 1 BIT 7 = TIME OUT '
49 3 BIT 6 = TRANSMIT SHIFT REGISTER EMPTY '
50 3 BIT § = TRANSMIT HOLDING REGISTER EMPTY 1
51 3 BIT 4 = BREAK DETECT 3
52 3 BIT 3 = FRAMING ERROR 1
53 3 BIT 2 = PARITY E '
54 3 BIT | = OVERRUN ERROR '
55 3 BIT 0 = DATA READY 1
56 H (AL) CONTAINS THE MODEM STATUS '
57 3 BIT 7 = RECEIVE LINE SIGNAL DETECT 1
58 3 BIT 6 = RING INDICATOR '
59 3 BIT 5 = DATA SET READY '
60 3 BIT 4 = CLEAR TO SEND '
61 3 BIT 3 = DELTA RECEIVE LINE SIGNAL DETECT s
62 3 BIT 2 = TRAILING EDGE RING DETECTOR '
63 3 BIT | = DELTA DATA SET READY t
64 3 BIT 0 = DELTA CLEAR TO SEND '
65 3 3
2? 3 (DX) = PARAMETER INDICATING WHICH RS232 CARD (0 - 3 ALLOWED) '
3 1
68 3 DATA AREA ORS232_BASE CONTAINS THE BASE ADDRESS OF THE 8250 ON THE CARD 3
69 3 LOCATION 430H CONTAINS UP TO 4 RS232 ADDRESSES POSSIBLE '
70 3 DATA AREA LABEL ORS232_TIM_OUT (BYTE) CONTAINS OUTER LOOP COUNT '
T 1 VALUE FOR TIMEOUT (DEFAULT=1) '
12 J0UTPUT 1
13 i AX MODIFIED ACCORDING TO PARAMETERS OF CALL '
;; 3 ALL OTHERS UNCHANGED '
3
16 ASSUME  CS :CODE,DS:DATA
;Z 0000 RS232_10_1 PROC  FAR
;3 gm-=-- VECTOR TO APPROPRIATE ROUTINE
81 0000 FB STI 3 INTERRUPTS BACK ON
82 0001 IE PUSH DS 3 SAVE SEGMENT
83 0002 52 PUSH DX
84 0003 56 PUSH s1
85 0004 57 PUSH DI
86 0005 51 PUSH  CX
87 0006 53 PUSH  BX
88 0007 8B F2 MoV S1,DX 3 R5232 VALUE TO
89 0009 8B FA MoV DI,DX 3 TO (DI) (FOR Yxnanurs
90 0008 CI EA 02 SHR ' 1 TEST PARAMETER
91  000E 75 20 INZ 3 RETURN IF NOT IN RANGE o
92 0010 DI E6 SHL SI,1 3 wono OFFSET
93 0012 E8 000 CALL m
94 0015 8B 94 0000 R MO DX ,O0RS232_BASE[S1] 3 GET_BASE ADDRESS (%]
95 0019 08B D2 OR DX ,DX 3 TEST FOR 0 BASE ADDRESS —
96 001B T4 13 Jz A3 3 RETURN
97 001D OA E4 OR AH, AH 3 TEST FOR (AH)=_0O0H o
98 O00IF 74 16 Jz 3 COMMO INITIALIZATION =
99 002! FE CC DEC AH 3 TEST FOR (AH)= O1H
100 0023 74 48 Jz AS 3 SEND (AL) o
101 0028 FE CC DEC AH 3 TEST FOR (AH)= O2H
102 0027 T4 T0 Jz A2 3 RECEIVE INTO (AL)
103 0029 A2:
104 0029 FE CC DEC AH 3 TEST FOR (AH)= O3H
105 0028 75 03 INZ A3
106 002D E9 008B R N Al8 3 COMMUNICATION STATUS
107 0030 A3 1 RETURN FROM RS232
108 0030 58 POP BX
109 0031 59 POP cx
110 0032 5F POP o1
111 0033 5E POP s1
112 0034 5A POP bX
113 0035 IF POP oS
114 0036 CF IRET 3 RETURN TO CALLER, NO ACTION

RS232 5-141
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18 PAGI
::g g=-=- INITIALIZE THE COMMUNICATIONS PORT
118 0037 A4
119 0037 8A EO MOV AH, AL ]
120 0039 83 Cc2 03 ADD DX,3 3
121 003C BO 80 MoV AL, 80H
122 003E EE ouT DX, AL H
123
124 DETERMINE BAUD RATE DIVISOR
128
126 003F 8A MoV DL, AH H
127 0041 B1 04 MOV CL,4
128 0043 D2 c2 ROL. DOL,CL
129 0045 81 E2 000E AND DX, 0EH 3
130 0049 BF 0000 E MoV DI,OFFSET A1 ]
131 004C 03 FA ADD 1, 3
132 004E 8B 94 0000 R MoV DX,0RS232_BASE[S1] 3
133 0052 42 INC
134 0053 2E: 8A 45 Of MoV AL,CS3[DI]+1 3
135 0057 EE ouT DX, AL 3
136 0058 4A DEC DX
137 0059 EB JMP $+2 1
138 005B 2E: 8A 05 MOV AL,CS:[DI] 3
139 00S5E EE ouT DX, AL 3
140 005F 83 Cc2 03 ADD DX,3
141 0062 8A C4 MoV AL, AH H
142 0064 24 IF AND AL,01FH ]
143 0066 EE ouT DX, AL H
144 0067 4A DEC DX
145 0068 4A DEC DX
146 0069 EB 00 JMP $+2 3
147 0068 BO 00 MoV AL,0
148 006D EE ouT DX, AL ]
149 006E EB 4B JMP SHORT A18 ]
150
181 | Rtttted SEND CHARACTER IN (AL) OVER COMMO
182
153 0070 AS3
184 0070 50 PUSH AX 3
185 0071 83 C2 04 ADD DX, 4 ]
156 0074 BO 03 MoV AL,3 3
187 0076 EE ouT DX, AL 3
188 0077 42 INC 22,8 s
159 0078 42 INC 22,4
160 0079 BT 30 MoV BH,30H ]
161 0078 E8 00CA R CALL WAIT_FOR_STATUS H
162 00TE 74 08 JE AS 3
163 008 ATs
164 0080 59 POP cx
165 0081 8A Ci MOV AL,CL 3
166 0083 LLY]
167 0083 80 CC 80 OR AH, 80H 3
168 0086 EB A8 JNP 3 3
169
170 0088 A9 3
171 0088 4A DEC DX 3
172 0089 A103 3
i73 0089 B7 20 MOV BH,20H ]
174 008B E8 00CA R CALL WAIT_FOR_STATUS ]
175 008E 75 FO JNZ AT H
176 0090 Alls 3
177 0090 83 EA 05 suB DX 5 3
178 0093 59 POP ]
179 0094 8A Ct MoV AL cL H
180 0096 EE ouT DX, AL H
181 0097 EB 97 JMP A3 H
182
183 | Sauiatd RECEIVE CHARACTER FROM COMMO LINE
184
185 0099 Al2:
186 0099 83 C2 04 ADD DX, 4 ]
187 009C BO 01 Mov AL, 1 H
188 O009E EE ouT DX, AL
189 O009F 42 INC DX H
190 00A0 42 INC DX
191 00A1 Al13: 3
192 00A1 B7 20 Mov BH, 20H :
193 00A3 E8 00CA R CALL WAIT_FOR_STATUS 3
194 00A6 75 DB JNZ A8 3
195 00A8 A15s 3
196 00A8 4A DEC DX H
197 00A9 A6t ]
198 00A9 B7 01 MOV BH, 1 ]
199 00AB E8 00CA R CALL WAIT_FOR_STATUS ]
200 O0O0AE 75 D3 JINZ A8 1]
20t 0080 AlTs H
202 00BO 80 E4 IE AND AH,00011110B 3
203
204 00B3 8B 94 0000 R MOV DX,0RS232_BASE[S1] 3
205 00B7 EC IN AL, DX 3
206 0088 ES 0030 R JMP 3

211 00BB 8B 94 0000 R
c2 05
00C3 8A EO

C
00C7 E9 0030 R

5-142 RS232

A183

COMMO PORT STATUS ROUTINE

MoV DX,@RS232_BASE[S1]

ADD DX,5 ]
IN AL ,DX s
MoV AH, AL 3
INC OX s
IN AL,DX 3
IMP A3 3

SAVE INITIALIZATION PARAMETERS IN (AH)
POINT TO 8250 CONTROL REGISTER

SET DLAB=1

GET PARAMETERS TO (DL)

1SOLATE THEM

BASE OF TABLE

PUT INTO INDEX REGISTER

POINT TO HIGH ORDER OF DIVISOR

GET HIGH ORDER OF DIVISOR
SET ms OF DIVISOR TO 0

1/0 DELAY
GET LOW ORDER OF DIVISOR
SET LOW OF DIVISOR

T PARAMETERS BACK
STRI OFF THE BAUD BITS
LINE CONTROL TO 8 BITS

1/0 DELAY

INTERRUFT ENABLES ALL OFF
COM_STAT!

LINE

SAVE CHAR TO SENI
MDDEM CONTROL REGISTER

DATA TERM|NAL READY, REQUEST TO SEND
MODEM STATUS REGISTER

DATA SET READY & CLEAR TO SEND
ARE BOTH TRUI
YES, READY TO TRANSMIT CHAR

RELOAD DATA BYTE
INDICATE TIME OUT
RETURN

CLEAR_TO_SEND
LINE STATUS REGISTER

WAIT_SEND

1S TRANSMITTER READ’

TEST FOR TRANSMITTER READY
RETURN WITH TIME OUT

ouT CHAR

DATA POR

RECOVER IN CX TEMPORARILY

MOVE CHAR TO AL FOR OUT, STATUS IN AH
OUTPUT CHARACTER

RETURN

MODEM CONTROL REGISTER
DATA TERMINAL READY

MODEM STATUS REGISTER

WAIT_DSR
DATATSET READY
TEST FOR DSR
RETURN 'lTH ERROR
WAIT_DSR
LINE STATUS REGISTER
WAIT_RECV
RECETVE BUFFER FULI

TEST FOR RECEIVE BUFFER FuLL
SET TIME OUT ERROR

T

CHAI
TEST FOR ERROR CONDITIONS ON RECEIVE

DATA POR
GET CHARACTER FROM LINE
RETU

CONTROL PORT

GET LINE CONTROL STATUS

PUT IN (AH) FOR RETURN

POINT TO MODEM STATUS REGISTER
GET MODEM CONTROL STATUS
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218 PAGE
219 3
220 1] WAIT FOR STATUS ROUTINE
221 $1ENTRY: (BH)I STATUS BIT(S) TO LOOK FOR @
222 3 DX) = ADDRESS OF STATUS REG
223 1EXIT: IERQ FLAG ON = sTATUS FOUND t
224 3 ZERO FLAG OFF = TIMEOUT. 1
225 1 (AH) = LAST STATUS READ 1
226 3
227
228 00CA WAIT_FOR_STATUS PROC NEAR
229 00CA 8A 9D 007C R Wov BL,®RS232_TIM_OUT[DI] 3 LOAD OUTER LOOP COUNT
230
:gé $===== ADJUST OUTER LOOP COUNT
233 00CE 55 PUSH BP 3 SAVE (BP)
234 0OCF 53 PUSH BX 3 SAVE (BX
235 00D0 5D POP BP 3 USE BP FOR OUTER LOOP COUNT
236 00D1 81 E5 OOFF AND BP,00FFH 3 STRIP HIGH
237 00DS DI DS RCL BP, 1 $ MULTIPLY OUTER COUNT BY 4
238 0007 DI DS RCL BP,1
239 00D9% WFSO:
240 00D9 2B C9 suB CX,CX
241 oo0DB WFStt
242 00DB EC IN AL, DX 3 GET STATUS
243 00DC 8A EO MOV AH, AL 3 MOVE TO (AH)
244 OODE 22 CT AND AL,BH 3 ISOLATE BITS TO TEST
248 00EO 3A C7 CMP AL,BH 3 EXACTLY = TO MASK
g:? O00E2 74 07 JE WFS_END 3 RETURN WITH ZERO FLAG ON
248 O00E4 E2 F5 LOOP WFS1 3 TRY AGAIN
249
250 O0OE6 4D DEC BP
281 COET 75 FO JNZ WFSO
252
2583 00E9 OA FF OR BH,BH 3 SET ZERO FLAG OFF
254 00EB WFS_END3
255 00EB 5D POP BP 3 RESTORE (BP)
256 0OEC C3 RET
257
§g: 00ED WAIT_FOR_STATUS ENDP
260 0OED Rs232_10_1 ENDP
261
262 00ED CODE ENDS
263 END

(%]
m
(g}
—
=]
=
o

RS232 5-143
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PAGE 118,12
TIT§$ VlDEO! === 03/24/86 VIDEO DISPLAY BIOS
oLl

0000 CODE SEGMENT BYTE PUBLIC

1

2

3

4

5

[ PUBLIC ACT DISP_PAGE
7 PUBLIC READ_AC_CTURRENT
8
9
1
1
1
1
1
1
1
1
1

THE CODE POINTS FOR THE SECOND 128 CHARS (128-255).

FOR WRITE CHARACTER INTERFACE IN GRAPHICS MODE, THE REPLICATION FACTOR
CONTAINED IN (CX) ON ENTRY WILL PRODUCE VALID RESULTS ONLY
FOR CHARACTERS CONTAINED ON THE SAME ROW. CONTINUATION TO
SUCCEEDING LINES WILL NOT PRODUCE CORRECTLY.

0 PUBLIC READ_LPI
1 PUBLIC SCROLL_DOWN
2 PUBLIC SCROLL.
3 PUBLIC SET_COLOR
4 PUBLIC SET_CPOS
5 PUBLIC SET_CTYPE
6 PUBLIC SET_MODE
7 PUBLIC WRITE_AC_CURRENT
8 PUBLIC WRITE_C_CURRENT
19 PUBLIC WRITE_DOT
20 PUBLIC WRITE_TTY
21 PUBLIC VIDEO_IO_!
:g PUBLIC VIDEO_STITE
24 EXTRN 3 SPEAKER BEEP ROUTINE
25 EXTRN cn? CHAR GENINEAR 3 CHARACTER GENERATOR GRAPHICS TABLE
26 EXTRN  DDSTNEAR 3 LOAD (DS) WITH DATA SEGMENT SELECTOR
21 EXTRN N5x'DRD 3 REGEN BUFFER LENGTH TABLE
28 EXTRN  Mé1BYTE 3 COLUMNS PER MODE TABLE
gz EXTRN  MT:BYTE § MODE SET VALUE PER MODE TABLE
31 3=== INT 10 H
32 3 '
33 3 VIDEO_10 '
34 3 TTHESE ROUTINES PROVIDE THE CRT DISPLAY INTERFACE :
35 3 THE FOLLOWING FUNCTIONS ARE PROVIDED '
36 H H
37 3 (AH) = 00H SET noos (AL) CONTAINS MODE VALUE :
38 3 L) 40X25 BW MODE (POWER ON DEFAULT) :
39 1 (AL) = 0|H 40X25 COLOR :
40 3 (AL) = 02H 80X25 BW :
41 3 (AL) = 03H 80X25 COLOR '
42 3 GRAPHICS MODES :
43 3 (AL) = 04H 320X200 COLOR '
44 3 (AL) = 05H 320X200 BW uonz :
45 3 (AL) = o 640X200 BW MODE T
46 3 (AL) 80X25 MONDCHRDME (USED INTERNAL TO VIDEO ONLY) 1
47 1 see NDYES -BW_MODES OPERATE SAME AS COLOR MODES, BUT COLOR
48 3 BURST IS NOT ENABLI B
49 3 =CURSOR IS NOT DISFLAYED IN GRAPHICS MODE :
50 1 (AH)= O1H SET CURSOR TYPE '
51 3 (CH) = BITS 4-0 = START LINE FOR CURSOR :
52 3 *% HARDWARE WILL ALWAYS CAUSE BLINK :
53 3 ®* SETTING BIT 5 OR 6 WILL CAUSE ERRATIC BLINKING t
54 3 OR NO CURSQR AT ALL s
55 1 (CL) = BITS 4-0 = ENI = FOR CURSCR :
56 i (AH)= 02H SET cunson POSITION '
57 3 DH,DL) = ROW,COLUMN (00H,00H) 1S UPPER LEFT '
58 3 (BH} = PAGE NUMBER (MUST BE 0OH FOR GRAPHICS MODES) :
59 3 (AH)= 03H READ CURSOR POSITION s
60 3 (BH) = PAGE NUMBER (MUST BE 00H FOR GRAPHICS MODES) s
61 H ON EXIT (DH,DL) = ROW,COLUMN OF CURRENT CURSOR :
62 3 CH,CL) = CURSOR MODE CURRENTLY SET :
63 3 (AH)= 04H READ LIGHT PEN POSITION i
64 3 ON EXIT: '
65 3 (AH) = 00H -- LIGHT PEN SWITCH NOT DOWN/NOT TR1GGERED '
66 3 (AH) = O1H == VALID LIGHT PEN VALUE IN REGISTERS s
61 3 (DH,DL) = ROW,COLUMN OF CHARACTER LP POSITION '
68 3 (cH) = RASTER LINE (0-199) '
69 3 (BX) = PIXEL COLUMN (0-319,639) '
70 3 (AH)= 05H SELECT ACTIVE DISPLAY PAGE (VALID DNLY FOR ALPHA MODES) '
7 3 (AL) = NEW PAGE VALUE (0-7 FOR MODES 0&!, 0-3 FOR MODES 2&3)
72 3 (AH) = 06H SCROLL ACTIVE PAGE UP t
73 3 (AL) = NUMBER OF LINES, ( LINES BLANKED AT BOTTOM OF WINDOW )
T4 1 (AL) = 00H MEANS BLANK ENTIRE WINDOW :
75 3 (CH,CL) = ROW,COLUMN OF UPPER LEFT CORNER OF SCROLL 3
76 3 (DH,DL) = ROW,COLUMN OF LOWER RIGHT CORNER OF SCROLL '
17 3 (BH) = ATTRIBUTE TO BE USED ON BLANK LINE :
78 3 (AH)= 0TH SCROLL ACTIVE PAGE DOWN T
79 3 L) = NUMBER oF LINES. INPUT LINES BLANKED AT TOP OF WINDOW
80 3 = 00H MEANS BLANK ENTIRE WINDO! '
a1 3 (CH,CL) Rov COLUMN OF UPPER LEFT CORNER OF SCROLL '
82 3 (DH,DL) = ROW,COLUMN OF LOWER RIGHT CORNER OF SCROLL :
:i 3 (BH} = ATTRIBUTE TO BE USED ON BLANK LINE :
H 3
85 5 CHARACTER HANDLING ROUTINES '
86 3 H
871 3 (AH)= 08H READ ATTRIBUTE/CHARACTER AT CURRENT CURSOR POSITION '
88 3 (BH) = DISPLAY PAGE (VALID FOR ALPHA MODES ONLY) '
89 3 ON EXIT: 1
90 3 (AL) = CHAR READ :
91 3 (AH) = ATTRIBUTE OF CHARACTER READ (ALPHA MODES ONLY) '
92 3 (AH)= 09H WRITE ATYRIBUTEICHARACTER AT _CURRENT CURSOR POSITION :
93 3 (BH PLAY VALID FOR ALPHA MODES ONLY) :
94 3 (cx) = CDUNT oF CHARACTERS TO WRITE '
95 3 (AL) = CHAR TO WRITE :
96 3 (BL) = ATTRIBUTE OF CHARACTER (ALPHA)ICOLOR os CHAR (GRAPHICS) &
97 3 SEE_NOTE ON WRITE DOT FOR BIT . :
98 3 (AH)= OAH WRITE CHARACTER ONLY AT CURRENT CURSOR POSIYION :
99 3 (BH) = DISPLAY PAGE (VALID FOR ALPHA MODES ONLY) :
100 3 (CX) = COUNT OF CHARACTERS TO WRITE :
101 3 (AL) = CHAR TO WRITE :
102 3 NOTE: USE FUNCTION (AH)= 09H IN GRAPHICS MODES :
103 3 FOR READI'RITE CHARACTER INTERFACE WHILE IN GRAPHICS MODE, THE :
104 1 HARACTERS ARE _FORMED FROM A CHARACTER GENERATOR IMAGE :
105 3 MAINTAINED IN THE SYSTEM ROM. ONLY THE IST 128 CHARS 3
106 3 ARE CONTAINED THERE. T /WRITE THE SECOND 128 CHARS, :
107 3 THE USER MUST INITIALIZE THE POINTER AT INTERRUPT {FI :
108 3 (LOCATION 0007CH) TO POINT TO THE 1K BYTE TABLE CONTAINING :
H 3
H 3
H 3
3 B
H :
H :
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15 H GRAPHICS INTERFACE 1

116 3 3

1"t 3 (AH)= 0BH SET COLOR PALETTE 3

18 3 (BH) = PALETTE COLOR ID BEING SET (0-127) '

119 3 (BL) = COLOR VALUE TO BE USED WITH THAT COLOR 1D '
120 3 NOTE: FOR THE CURRENT COLOR CARD, THIS ENTRY POINT HAS 1
121 1] MEANING ONLY FOR 320X200 GRAPHICS. T

122 3 COLOR ID = 0 SELECTS THE BACKGROUND COLOR (0-15) '

123 3 COLOR ID = | SELECTS THE PALETTE TO BE USED: t

124 3 GREEN (1) /RED(2) / YELLOW(3) 1

125 1 CYAN(1) /MAGENTA (2) /WHITE (3) :

126 3 IN 4ox25 OR 80X25 ALPHA MODES, THE VALUE SET FOR '
127 3 PALETTE COLOR 0 IND|CATES THE BORDER COLOR 1
128 3 TO BE USED (VALUES 0-31, WHERE (6-31 SELECT

129 3 THE HIGH INTENSITY BACKGROUND SET. '
130 3 (AH)= OCH WRITE DOT t
131 3 (DX) = ROW NUMBER 3
132 s (CX) = COLUMN NUMBER ]

133 3 (AL) = COLOR VALUE :
134 3 IF BIT T OF AL = 1, THEN THE COLOR VALUE IS EXCLUSIVE 1
135 3 ORed WITH THE CURRENT CONTENTS GF THE DOT :
136 3 (AH)= ODH READ DOT 1}
137 3 (DX) = ROW NUMBER 3
138 3 (CX) = COLUMN NUMBER 1

:3: 3 (AL) RETURNS THE DOT READ 1

3 3

141 3 ASC11 TELETYPE ROUTINE FOR OUTPUT :
142 H H
143 3 (AH)= OEH WRITE TELETYPE TO ACTIVE PAGE T
144 3 (AL) = CHAR TO WRITE t
145 3 (BL) = FOREGROUND COLOR IN GRAPHICS MODE '
146 3 NOTE -- SCREEN WIDTH IS CONTROLLED BY PREVIOUS MODE SET '
147 3 (AH)= OFH CURRENT VIDEO STATE 1
148 3 RETURNS THE CURRENT VIDEO STATE t
149 3 (AL) = MODE CURRENTLY SET ( SEE (AH)= 00H FOR EXPLANATION) t
150 3 (AH) = NUMBER OF CHARACTER COLUMNS ON SCREEN :
151 3 (BH) = CURRENT ACTIVE DISPLAY PAGE '
152 3 RESERVED '
153 3 RESERVED ]
154 3 RESERVED '
155 3 WRITE STRING '
156 3 ES:BP - POINTER TO STRING TO BE WRITTEN :
157 3 cx - LENGTH OF CHARACTER STRING TO WRITTEN

158 3 DX - CURSOR POSITION FOR STRING TO BE WRITTEN
159 i BH - PAGE NUMBER '
160 3 (AL)= 00H IRITE CHARACTER STRING :
161 3 - ATTRIBUTE T
162 H STRING 1S <CHAR,CHAR, ... ,CHAR> 1
163 3 CURSOR NOT MOVED 3
164 3 (AL)= O1H IRITE CHARACTER STRING AND MOVE CURSOR 1
165 3 - ATTRIBUT '
166 3 STRING IS  <CHAR, CHAR. «ve JCHAR> t
167 3 CURSOR 1S MOVED 3

168 3 (AL)= 02H WRITE CHARACTER AND ATTRIBUTE STRING '
169 3 (VALID FOR ALPHA MODES ONLY) 3
170 3 STRING 1S <CHAR,ATTR,CHAR,ATTR .. ,CHAR,ATTR> T
171 3 CURSOR 1S NOT MOVED '
172 3 (AL)= 03H WRITE CHARACTER AND ATTRIBUTE STRING AND MOVE CURSOR 1
173 3 (VALID FOR ALPHA MODES ONLY) 3
174 3 STRING 1S <CHAR,ATTR,CHAR,ATTR .. ,CHAR,ATTR> '
175 i CURSOR 1S MOVED 3
176 3 NOTE: CARRIAGE RETURN, LINE FEED, BACKSPACE, AND BELL '
177 i TREATED AS COMMANDS RATHER THAN PRINTABLE CHARACTERS.
178 3 1
179 3 BX,cx,DX,s1,Dl,BP,SP,DS,ES,SS PRESERVED DURING CALLS EXCEPT FOR '
180 3 BX,CX,DX RETURN VALUES ON FUNCTIONS 03H,04H,0DH AND ODH. ON ALL CALLS
181 3 AX 1S MODIFIED. 1
182 3

183

184 ASSUME CS:CODE,DS:DATA,ES:NOTHING

185

186 0000 0OSF R Mi ow OFFSET SET_MODE 1 TABLE OF ROUTINES WITHIN VIDEO 1/0
187 0002 0146 R oW OFFSET SET_CTYPE

188 0004 016B R DwW OFFSET SET

189 0006 0193 R ow OFFSET READ_CURSOR

190 0008 0789 R oW OFFSET READ_LPEN

191 000A O1AA R DW OFFSET ACT_DISP_PAGE

192 000C 0213 R DW OFFSET SCROLL_UP

193 000E 02B1 R ow OFFSET  SCROLL_DOWN

194 0010 0303 R ow OFFSET READ_AC_CURRENT

195 0012 0360 R ow OFFSET WRITE_AC_CURRENT

196 0014 0392 R oW OFFSET WRITE_C_CURRENT

197 0016 01CC R DW OFFSET SET_COLOR

198 0018 0454 R ow OFFSET WRITE_DOT

199 001A 0443 R ow OFFSET  RE

200 001C 0702 R DW OFFSET WR

201 O00IE O1F2 R oW OFFSET VIDEO_STATE

202 0020 013D R oW OFFSET VIDEO_RETURN 1 RESERVED

203 0022 013D R ow OFFSET VIDEO_RETURN 3 RESERVED

204 0024 013D R oW OFFSET VIDEO_RETURN 3 RESERVED

205 0026 03BF R ow OFFSET WRITE_STRING 3 CASE 13H, WRITE STRING

206 = 0028 MiL EQU $-M1 %

207 m

208 0028 VIDEO_10_I PROC NEAR il ENTRY POINT FOR ORG OF065H o

209 0028 FB 371 3 INTERRUPTS BACK ON i

210 0029 FC CLD 3 SET DIRECTION FORWARD —
11 002A 80 FC 14 CMP AH,MIL/2 1 TEST FOR WITHIN TABLE RANGE o

glg 2F JINB M4 3 BRANCH TO EXIT IF NOT A VALID COMMAND =
1

214 PUSH ES o

215 PUSH DS 3 SAVE WORK AND PARAMETER REGISTERS

216 PUSH DX

217 PUSH cX

218 PUSH BX

219 PUSH sI

220 PUSH DI

221 PUSH

222 MOV S1,DATA 3 POINT DS: TO DATA SEGMENT

223 MOV DS,SI

224 MOV S1,AX 1 SAVE COMMANDIDATA INTO 4SII REGISTER

225 MOV AL,BYTE PTR ®EQUIP_FLAG { GET THE E( T FLAG VIDEO BITS

226 AND AL, 30H 3 ISOLATE CRT SllT HES

227 CMP AL, 30H 3 1S _SETTING FOR MONOCHROME CARD?

228 MoV DI,0B800H 1 GET SEGMENT FOR COLOR CARD
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229 0048 75 03 JNE M2 3 SKIP IF NOT MONOCHROME CARD

230 0044 BF B000 e MOV D1,0B000H 3 ELSE GET SEGMENT FOR MONOCHROME CARD

)

232 004D 8E C7 MoV ES,DI 3 SET UP TO POINT AT VIDEO MEMORY AREAS

233 004F 8A C4 MOV AL, AH 3 PLACE COMMAND IN LOW BYTE OF (AX

234 0051 98 cBvw 3 AND FORM BYTE OFFSET WITH COMMAND

235 0052 DI EO SAL AX, 1 3 TIMES 2 FOR WORD TABLE LOOKUP

236 0054 9 XCHG  S1,AX 3 MOVE OFFSET INTO LOOK UP REGISTER (SI)

231 } AND RESTORE COMMAND/DATA INTO (AX)

:g: 0055 8A 26 0049 R Mov AH,OCRT_MODE 3 MOVE CURRENT MODE INTO (AH) REGISTER

240 0059 2E3 FF A4 0000 R JMP WORD PTR CS3[SI+OFFSET M1] 3 GO TO SELECTED FUNCTION

241

242 00S5E M4t COMMAND NOT VALID

243 005E CF RET } DO NOTHING IF NOT IN VALID RANGE

244 OOSF VIDEO_10_! ENDP

245 3

246 § SET_MODE '

247 1 THIS ROUTINE INITIALIZES THE ATTACHMENT TO '

248 1 THE SELECTED MODE. THE SCREEN 1S BLANKED. '

249 3 INPUT '

250 1 PEQUIP_FLAG BITS 5-4 = MODE/WIDTH '

251 3 = MONOCHROME (FORCES MODE 7) :

262 1 01 = COLOR ADAPTER 405" (MODE 0 DEFAULT)  +

263 1 10 = COLOR ADAPTER 80x25 (MODE 2 DEFAULT) 1

254 s (AL) = COLOR MODE REQUESTED ( RANGE 0 - 6 )

265 3 '

266 ' NONE '

2857 3

258 00SF SET_MODE PROC__ NEAR

259 00SF BA MOV DX, 03D4H 3 ADDRESS OF COLOR CARD

360 006z oB 98 0010 R MOV DI1,9EQUIP_FLAG 3 GET EQUIPMENT FLAGS SETTING

261 0066 81 ET 0030 AND DI,30H 3 ISOLATE CRT SWITCHES

262 006A 83 FF 30 CMP DI,30H 3 IS BW CARD INSTALLED AS PRIMARY

263 006D 75 06 JNE [ 3 SKIP AND CHECK IF COLOR

264 006F BO 07 MOV AL, T 3 ELSE INDICATE INTERNAL BW CARD MODE

265 0071 B2 B4 MOV DL, 0B4H } SET ADDRESS OF BY (MONOCHROME) CARD

266 0073 EB 0D JIMP SHORT M8 3 CONTINUE WITH FORCED MODE

267 0075 Mac:

268 0075 3C 07 CMP AL, T 3 CHECK FOR VALID COLOR MODES 0-6

269 0077 72 09 J8 ' 3 CONTINUE IF BELOW MODE

270 0079 BO 00 MoV AL,0 | EORGE DEFAULT 40x25 BY MODE

271 007B 83 FF 10 CMP DI,10H 3 CHECK FOR OEQUIP_FLAG AT 40x25 COLOR

272 007E 74 02 JE M8 3 CONTINUE WITH MODE 0 IF NOT

273 0080 BO 02 MoV AL,2 3 ELSE FORCE MODE 2

274 0082 M8

2756 0082 A2 0049 MoV OCRT_MODE,, AL § SAVE MODE IN GLOBAL VARIABLE

276 0088 89 16 0063 R MOV OADDR_6845 , DX 1 SAVE ADDRESS OF

277 0089 Cé 06 0084 R 18 MoV OROWS; 25~ | 3 INITIALIZE DEFAULT ROW COUNT OF 25

278 008E IE PUSH DS 1 SAVE POINTER TO DATA SEGMENT
19 008F 50 PUSH  AX 3 SAVE MODE NUM
80 0090 98 cBw 3 CLEAR HIGH BYTE OF MODE
81 0091 8B MOV S1,AX 3 SET TABLE POINTER, INDEXED BY MODE
82 0093 2E1 aA 84 0000 € MoV AL.CSt[S] + OFFSET M7] } GET THE MODE SET VALUE FROM TABLE
83 0098 A2 006 MOV OCRT MODE_SET AL t SAVE THE MODE SET VALUE

204 000D 24 31 AND AL, 03TH 3 VIDEO OFF, SAVE HIGH RESOLUTION BIT

285 009D 82 PUSH DX 3 SAVE OUTPUT PORT VALUE
86 009E 83 C2 04 ADD DX, 4 3 POINT TO CONTROL REGISTER
87 O00Al EE ouT DX)AL 3 RESET VIDEO TO OFF TO SUPPRESS ROLLING
88 00A2 5A § BACK TO BASE REGISTER
89 ASSUME DS1ABSO
90 00A3 28 DB suB BX, BX 3 SET UP FOR ABSO SEGMENT

291 O00AS 8E DB MOV S ,BX 1 ESTABLISH VEGTOR TABLE ADDRESS ING
92 00AT C5 IE 0074 R LDS ax OPARM_PTR $ GET POINTER TO VIDEO PARMS
93 ASSUME DSlCO
94 00AB 58 POP 3 RECOVER MODE NUMBER IN_(AL)

96 00AC B9 0010 MOV cx 16 3 LENGTH OF EACH ROW OF TABLE

96 OOAF 3C 02 cMP AL.2 3 DETERMINE WHICH ONE TO USE

97 008! 72 OE Jc M9 5 MODE 1S 0 OR |

98 0083 03 D9 ADD BX,CX 3 NEXT ROW OF INITIALIZATION TABLE
99 00B5 3C 04 cMP AL, 4

00 00B7 72 08 Jc 3 MODE IS 2 OR 3

01 0089 03 D9 ADD BX,CX 3 MOVE TO GRAPHICS ROW OF INIT_TABLE
02 00BB 3C 07 CMP AL, T

03 00BD 72 02 Jc M9 3§ MODE IS 4,5,

04 00BF 03 09 ADD BX,CX 1 MOVE To oW EARD Row oF INIT_TABLE

30

306 ymm--- BX POINTS TO CORRECT ROW OF INITIALIZATION TABLE

308 ooct M9t § OUT_INIT

309 00CI 50 PUSH  AX 3 SAVE MODE IN (AL)

310 00C2 8B 47 OA MoV AX, [BX+10] } GET THE CURSOR WODE FROM THE TABLE
11 00C5 86 EO XCHG  AH,AL 1 PUT CURSOR CORRECT POSITION
12 00CT 1E PUSH DS } SAVECTABLE SEOMENT POINTER
13 ASSUME  DSIDATA
14 00C8 E8 0000 E CALL t POINT DS _TO DATA SEGMENT
15 00CB A3 0060 R v .CURSN _MODE , AX 3 PLACE INTO BIOS DATA SAVE AREA
16 ASSUME ns:coos

317 00CE IF POP 3 RESTORE THE TABLE SEGMENT POINTER

318 00CF 32 E4 XOR AH AH 3 AH IS REGISTER NUMBER DURING LOOP

0 LOOP THROUGH TABLE, OUTPUTTING REGISTER ADDRESS, THEN VALUE FROM TABLE
2 00D1 M10s 3 INITIALIZATION LOOP
3 00D1 8A C4 MoV AL, AH § GET 6845 REGISTER NUMBER
4 0003 EE ouT DX, AL
5 0004 42 INC oX 3 POINT TO DATA PORT
6 00D5 FE C4 INC AH 3 NEXT REGISTER VALUE
7 00D7 8A 07 MOV AL, [BX] 3 GET TABLE VALUE
8 0009 ouT DX, AL § OUT_TO CHIP
9 00DA 43 INC BX 3 NEXT IN TABLE
330 00DB 4A DEC DX 1 BACK TO POINTER REGISTER
{ 00DC E2 F3 LOOP  MI0O } DO THE WHOLE TABLE
2 O00DE 58 POP A s DE_BACK INTO (AL)
3 00DF IF POP DS H RECOVER SEGHENT VALUE
4 ASSUME DSIDATA
3¢ goee=- FILL REGEN AREA WITH BLANK
38 00E0 33 FF XOR DI, 1 SET UP POINTER FOR REGEN
39 00E2 89 3E 004E R MoV ockr START,DI 3 START ADDRESS SAVED IN GLOBAL

340 00E6 C6 06 0062 R 00 MoV 'ACTTVE PAGE, 0 3 SET PAGE VALUE

341 O00EB B9 2000 Mov CX,8 3 NUMBER OF WORDS IN COLOR CARD

342 O00EE 3C 04 cMP AL.4 3 TEST FOR GRAPHICS
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43 00FO 72 OA Jc M12 3 NO_GRAPHICS_INIT
44 00F2 3C 0T CMP AL, T 3 TEST FOR BW_CARD
48 O00F4 74 04 JE Mii 1 BW_CARD_INIT
46 O00F6 33 CO XOR AX,AX 3 FICL FOR GRAPHICS MODE
47 OOF8 EB 08 JMP SHORT M13 1 CLEAR BUFFI n
48 O0OFA Mit ] CARD_INIT
49 O0FA BS 08 Mov CH,08H t BUFFER SIZE ON BW CARD (2048
80 OOFC Mi121 3 NO_GRAPHICS_INIT
81 0OFC B8 0720 MoV AX, ' *4T°H 1 FICL CHAR FOR ALPHA + ATTRIBUTE
52 OOFF M13: i+ CLEAR_BUFFER
:3 OOFF F3/ AB REP STOSW 3 FILL THE REGEN BUFFER WITH BLANKS
4
:5 jom--- ENABLE VIDEO AND CORRECT PORT SETTING
6
57 0101 8B 16 0063 R MoV DX, ®ADDR_6845 1 PREPARE TO OUTPUT TO VIDEO ENABLE PORT
58 0105 83 C2 04 ADD ' 3 POINT TO THE MODE CONTROL REGISTER
59 0108 AO 0065 R MoV AL, ®CRT_MODE_SET 3 GET THE MODE SET VALUE
60 0108 EE out DX, AL + SET VIDEO ENABLE PORT
61
62 DETERMINE NUMBER OF COLUMNS, BOTH FOR ENTIRE DISPLAY
363 AND THE NUMBER TO BE USED FOR TTY INTERFACE
364
365 010C 2E3 8A 84 0000 E MoV AL,CS:[S1 + OFFSET M6] § GET NUMBER OF COLUMNS ON THIS SCREEN
366 0111 98 cav 3 CLEAR HIGH BYTE
351 0112 A3 004A R MoV ®CRT_COLS,AX 1 INITIALIZE NUMBER OF COLUMNS COUNT
68
369 gomm—- SET CURSOR POSITIONS
370
371 0115 81 E6 000E AND S1,000E 1 WORD OFFSET lNTO CLEAR LENGTH TABLE
372 0119 2E: 28 84 0000 E MoV AX, cs«[sn + OFFSET M8] § LENGTH TO CLE.
373 01IE A3 004C R MoV OCRT_LEN, AX 1 SAVE LENGTH OF CRT -- NOT USED FOR BW
374 0121 B9 0008 MoV cx,8” 3 CLEAR ALL CURSOR POSITIONS
375 0124 BF 0050 R [ D1,OFFSET ®CURSOR_POSN
376 0127 IE PUSH DS 1 ESTABLISH SEGMENT
377 0128 07 POP ES 3 ADDRESSING
378 0129 33 CO XOR AX,AX
379 0128 F3/ AB REP STOSW 3 FILL WITH ZEROES
380
381 gmm——- SET UP OVERSCAN REGISTER
382
383 0120 42 INC DX 3 SET OVERSCAN PORT TO A DEFAULT
384 012E BO 30 MoV AL, 30H } 30H VALUE FOR ALL MODES EXCEPT 640X200
385 0130 80 3E 0049 R 06 CMP @CRT_MODE , 6 1 SEE IF THE MODE IS 640X200 B
386 0138 75 02 INZ Mi4 3 IF NOT 640X200, THEN GO TO REGULAR
387 0137 BO 3F MoV AL, 3FH 3 IF IT IS 640X200, THEN PUT IN 3FH
388 0139 M4t
389 0139 EE out DX, AL 1 OUTPUT THE CORRECT VALUE TO 309 PORT
390 013A A2 0066 R MoV @CRT_PALETTE, AL 3 SAVE THE VALUE FOR FUTURE USE
391
g:; 3==-== NORMAL RETURN FROM ALL VIDEO RETURNS
394 013 VIDEO_RETURN:
396 013D 5D POP
396 013E SF POP DI
397 013F SE POP sl
398 0140 5B POP BX
399 0141 M5t } VIDEO_RETURN_C
400 0141 59 POP cx
401 0142 BA DX
402 0143 IF POP DS
403 0144 07 POP ES 1 nscovzn SEGMENTS
404 0145 CF IRET } ALL DONE
408 0146 SET_MODE ENDP
406
407 3 SET_CTYPE
408 i THIS ROUTINE SETS THE CURSOR VALUE
409 3 INPUT
410 3 (CX) HAS CURSOR VALUE CH-START LINE, CL-STOP LINE
411 3 OUTPUT
412 3 NONE
413 3
414 0146 SET_CTYPE PROC  NEAR
415 0146 B4 0A MoV AH, 1 6845 REGISTER FOR CURSOR SET
416 0148 89 OE 0060 R MoV OCURSOR_MODE , CX 3} SAVE IN DATA AREA
417 014C E8 0151 R CALL M6 1 OUTPUT CX REGISTER
418 014F EB EC JMP VIDEO_RETURN
419
420 IR THIS ROUTINE OUTPUTS THE CX REGISTER TO THE 6845 REGISTERS NAMED IN (AH)
421
422
423 0181 Mi6:
424 0151 8B 16 0063 R MoV DX, ®ADDR_6845 3 Aonnzss Raaxsren
425 0158 8A C4 MoV AL, AH 3 GET V
426 0187 EE out 1 chxsrsn SET
427 0188 42 INC 1 DATA REGISTER
428 0189 EB 00 J 3 1/
429 0158 8A C8 MoV 3 2
430 018D EE out
431 O15E 4A DEC
432 O018F 8A C4 MOV
433 0161 FE CO INC 3 POINT TO OTHER DATA REGISTER
434 0163 EE out DX, AL 3 SET FOR SECOND REGISTER w
435 0164 42 INC [ m
436 0168 EB 00 JMP $+2 § 1/0 DELA o
437 0167 8A CI MoV AL,CL 3 SECOND DATA VALUE —
438 0169 EE ouT DX, AL —_
439 016A C3 RET 3 ALL DONE o
440 otes SET_CTYPE ENDP >
1
442 3 o
443 3 SET_CPOS
444 3 THIS ROUTINE SETS THE CURRENT CURSOR POSITION TO THE
445 3 NEW X-Y VALUES PASSED
446 1 INPUT
447 1 DX - ROW,COLUMN OF NEW CURSOR
448 3 BH -~ DISPLAY PAGE OF CURSOR
449 1 OUTPUT
2:0 3 CURSOR 1S SET AT 6845 IF DISPLAY PAGE IS CURRENT DISPLAY
1 3
452 0168 SET_CPOS PROC NEAR
453 0168 8A C7 MoV AL,BH 3 MOVE PAGE NUMBER TO WORK REGISTER
454 016D 98 cBwW 3 CONVERT PAGE TO WORD VALUE
455 016E DI EO SAL AX, 1 1 WORD OFFSET
456 0170 96 XCHG AX,S1 1 USE INDEX REGISTER
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457 0171 89 94 0050 R MoV [S1+OFFSET @CURSOR_POSN],DX 3 SAVE THE POINTER
458 0175 38 3E 0062 R cMP OACTIVE_PAGE,BH
459 0179 75 05 INZ 17 3 SET_CPOS_RETURN
460 0178 8B C2 MoV AX, DX 3 GET_ROW/COLUMN TO AX
461 017D E8 0182 R CALL M18 3 CURSOR
462 0180 MIT: 3 SET_CPOS_RETURN
463 0180 EB BB VIDEO_RETURN
26: 0182 SET_CPOS ENDP
6
253 gemn-- SET CURSOR POSITION, AX HAS ROW/COLUMN FOR CURSOR
6
468 0182 Mi8 PROC NEAR
469 0182 E8 0204 R CALL POSITION 3 DETERMINE LOCATION IN REGEN BUFFER
470 0185 8B C8 MoV CX, AX
471 0187 03 OE 004E R ADD CX,OCRT_START 3 ADD IN THE START ADDRESS FOR THls PAGE
472 018B DI F9 SAR cX, 3 DIVIDE BY 2 FOR CHAR ONLY
473 018D B4 OE MoV AH, 14 3 REGISTER R CUR!
474 018F E8 0151 R CALL M6 3 OUTPUT THE VALUE TO THE 6845
475 0192 €3 RET
476 0193 M8 ENDP
471 3
478 3 READ_CURSOR
419 3 THIS ROUTINE READS THE CURRENT CURSOR VALUE FROM THE
480 3 6845, FORMATS [T, AND SENDS IT BACK TO THE CALLER
481 3 INPUT
482 3 BH - PAGE OF CURSOR
483 3 OUTPUT
484 3 DX - ROW, COLUMN OF THE CURRENT CURSOR POSITION
4:5 3 X - CURRENT CURSOR MODE
486 3
487 0193 READ_CURSOR PROC NEAR
488 0193 8A DF MoV BL,BH
489 0195 32 FF XOR BH.BH
490 0197 DI E3 SAL BX WORD OFFSET
491 0199 8B 97 0050 R MoV DX, [axmrrssf @CURSOR POSN]
492 019D 8B OE 0060 R MoV cx ©CURSOR_MODE
493 01Al 5D POP
494 01A2 5F POP m
495 01A3 5E POP s1
496 01A4 5B POP BX
497 01A5 58 POP AX 3 DISCARD SAVED CX AND DX
498 01A6 58 POP AX
499 01AT IF POP DS
500 01A8 07 POP ES
501 O1A9 CF IRET
gog 01AA READ CURSOR ENDP
0
504 ; ACT_DISP_PAGE
508 3 THTS ROUTINE SETS THE ACTIVE DISPLAY PAGE, ALLOWING
gsg] 3 THE FULL USE OF THE MEMORY SET ASIDE FOR THE VIDEO ATTACHMENT
3
508 3 AL HAS THE NEW ACTIVE DISPLAY PAGE
0 3
510 3 THE 6845 1S RESET TO DISPLAY THAT PAGE
1" 3
512 01AA ACT_DISP_PAGE  PROC NEAR
513 O0IAA A2 0062 R Wov ©ACT I VE_PAGE, AL 3 SAVE ACTIVE PAGE VALUE
514 01AD 98 CBW i CONVERT {(AL) TG WORD
515 0IAE 50 PUSH AX 3 SAVE PAGE VALUE
516 O1AF F1 26 004C R MUL. WORD PTR OCRT_LEN 3 DISPLAY PAGE TIMES REGEN LENGTH
517 01B3 A3 004E R MoV OCRT_START, AX 3 SAVE _START ADDRESS FOR LATER
518 01B6 8B C8 MOV CX,AX 3 START ADDRESS TO CX
519 0188 DI F9 SAR CX, 3 DIVIDE BY 2 FOR 6845 HANDLING
520 01BA B4 0C MoV AH, 12 3 6845 REGISTER FOR START ADDRESS
521 01BC E8 0151 R CALL uue
522 01BF 5B POP $ RECOVER PAGE VALUE
523 01CO DI E3 SAL 3 ET
524 01C2 8B 87 0050 R MOV AX [ax + OFFSET @CURSOR PDSN] 3 GET CURSOR FOR THIS PAGE
525 01C6 E8 0182 R CALL ') 3 SET THE CURSOR POSITION
526 01C9 E9 013D R JMP VIDEO_RETURN
527 o01CC ACT_DISP_PAGE  ENDP
528 3
529 3 SET_COLOR
530 3 THIS ROUTINE WILL ESTABLISH THE BACKGROUND COLOR, THE OVERSCAN COLOR,
531 3 AND THE FOREGROUND COLOR SET FOR MEDIUM RESOLUTION GRAPHICS
532 3 INPUT
533 3 (BH) HAS COLOR 1D
534 3 IF BH=0, THE BACKGROUND COLOR VALUE IS SET
535 3 BITS OF B
:gg 3 IF BH=1, 'mE PALETTE SELECTIDN l: MADE
]
538 3 o z GREEN, RED, YELLOW FOR COLORS 1,2,3
539 3 = BLUE, CYAN, MAGENTA FOR COLORS |,2,3
540 3 (BL) HAS THE COLOR VALUE TO BE USED
541 3 OUTPUT
::g 3 THE COLOR SELECTION 1S UPDATED
3
544 01CC SET_COLOR
545 01CC 8B 16 0063 R MoV 3 1/0 PORT FOR PALETTE
546 01D0 83 C: ADD X 3 OVERSCAN PORT
547 01D3 A0 0066 R MoV AL ,OCRT_PALETTE 3 GET_THE CURRENT PALETTE VALUE
548 01D6 OA FF OR BH,BH 31
549 01D8 75 OE INZ M20 3 OUTPUT COLOR |
550
g:; gem--- HANDLE COLOR 0 BY SETTING THE BACKGROUND COLOR
53 01DA 24 EO AND AL, OEOH 3 TURN OFF LOW 5 BITS OF CURRENT
54 01DC 80 E3 IF AND BL,O01FH 5 TURN OFF HIGH 3 BITS OF INPUT VALUE
55 O0IDF OA C3 OR AL,BL 3 PUT VALUE INTO REGISTER
56 01E1 M9 3 OUTPUT THE PALETTE
57 01EI EE out DX, AL 3 OUTPUT COLOR SELECTION TO 3D9 PORT
58 01E2 A2 0066 R MoV OCRT PALETTE,AL 3 SAVE THE COLOR VALUE
::z 01E5 E9 013D R JMP VIDEG_RETURN
:u HANDLE COLOR 1 BY SELECTING THE PALETTE TO BE USED
62
563 01E8 M20:
564 01E8 24 DF AND AL, ODFH 3 TURN OFF PALETTE SEI.ECT al'r
565 O0IEA DO SHR BL,1 3 TEST THE LOW ORDER BIT
66 O01EC 73 F3 JINC M19 3 ALREADY DONE
67 O01EE 0C 20 OR AL,20H 3 TURN ON PALETTE SELECT BIT
68 01F0 EF JMP M19 3 GO DO IT
gz 01F2 SET_COLOR ENDP
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571 3
572 3 VIDEO STATE
573 3 RETURNS THE CURRENT VIDEO STATE IN AX
574 3 AH = NUMBER OF COLUMNS ON THE SCREEN
575 3 AL = CURRENT VIDEO
:;? 3 BH = CURRENT ACTIVE PAGE
3
578 O01F2 VIDEO_STATE PROC
579 O01F2 BA 26 004A R MoV AH BYTE PTR .CRT coLs 3 GET NUMBER OF COLUMNS
580 01F6 AO 00 MOV CRT_MODE 3 CURRENT MODE
581 01F9 8A 3E 0062 R MOV BH,.ACTTVE PAGE 3 GET CURRENT ACTIVE PAGE
582 O01IFD 5D POP 3 RECOVER REGISTERS
583 OIFE 5F POP Dl
584 OIFF 5E POP S1
585 0200 59 POP cx 3 DISCARD SAVED BX
586 0201 E9 0141 R JMP M15 3 RETURN TO CALLER
::Z 0204 VIDEO_STATE ENDP
589 3 POSITION
590 H THIS SERVICE ROUTINE CALCULATES THE REGEN BUFFER ADDRESS
591 3 OF A CHARACTER IN THE ALPHA MODE
592 3 INPUT
593 H AX = ROW, COLUMN POSITION
594 3 OUTPUT
595 3 AX = OFFSET OF CHAR POSITION IN REGEN BUFFER
596 3
597 0204 POSITION PROC NEAR
598 0204 53 PUSH BX 3 SAVE REGISTER
599 0205 93 XCHG BX, AX 3 SAVE ROW/COLUNM POSITION IN (BX
600 0206 AO 004A R MoV AL,BYTE PTR @CRT_COLS 3 GET COLUMNS PER ROW COUNT
601 0209 Fi MUL. BH 3 DETERMINE BYTES TO ROW
602 0208 32 FF XOR BH,BH
603 020D 03 C3 ADD AX,BX 3 ADD IN COLUMN VALUE
604 020F DI EO SAL AX, 1 3 * 2 FOR ATTRIBUTE BYTES
605 0211 5B POP BX
606 0212 C3 RET
607 0213 POSITION ENOP
608 3
609 3 SCROLL UP
610 3 THIS ROUTINE MOVES A BLOCK OF CHARACTERS UP
611 3 ON THE SCI
612 3 INPUT
613 ) (AH) = CURRENT CRT MODE
614 3 (AL) = NUMBER OF ROWS TO SCROLI
615 H (CX) = ROW/COLUMN OF UPPER LEFT CORNER
616 H (DX) = ROW/COLUMN OF LOWER RIGHT CORNER
617 H (BH) = ATTRIBUTE TO BE USED ON BLANKED LINE
618 1] (DS) = DATA SEGMENT
619 3 (ES) = REGEN BUFFER SEGMENT
620 3 OUTPUT
621 3 NONE -- THE REGEN BUFFER IS MODIFIED
622 3
623 ASSUME DS:DATA, ES:DATA
624 0213 SCROLL_UP PROC
625
626 0213 E8 02EE R CALL TEST_LINE_COUNT
627 0216 80 FC 04 CMP AH, 4 3+ TEST FOR _GRAPHICS MODE
628 0219 T JC N1 3 HANDLE SEPARATELY
629 021B 80 FC 07 CMP AH, T 31 TEST FOR BW CARD
630 021E T4 0 JE N
631 0220 E9 04B0 R JMP GRAPHICS_UP
632 0223 Nis 1 UP_CONTINUE
633 0223 53 PUSH BX 3 SAVE FILL ATTRIBUTE IN BH
634 0224 8B Ci MoV AX,CX 3 UPPER LEFT POSITION
635 0226 E8 0260 R CALL SCROLL_POSITION 3 DO SETUP FOR SCROLL
636 0229 74 31 Jz 3 BLANI D
637 0228 03 FO ADD S1,AX 1 FROM ADDRESS
638 0220 8A E6 MoV AH,DH 3 # ROWS IN BLOCK
639 022F 2A E3 suB AH,BL 3 # ROWS TO BE MOVED
640 0231 N2: 3 ROW_LOOP
641 0231 E8 02A1 R CALL NiO 1 MOVE ONE ROW
642 0234 03 ADD S1,BP
643 0236 03 FD ADD DI1,BP 3 POINT TO NEXT LINE IN BLOCK
644 0238 FE CC DEC AH 3 COUNT OF LINES TO MOVE
645 023A 15 F5 JINZ N2 3 ROW_LOOP
646 023C N33 3 CLEAR_ENTRY
647 023C 58 POP AX 3 RECOVER ATTRIBUTE IN AH
648 023D BO 20 Mov AL, 3 FILL WITH BLANKS
649 023F Né4s 3 CLEAR_LOOP
650 023F E8 02AA R CALL NIt 3 CLEAR™THE R
651 0242 03 FD DD DI,BP 3 POINT TO NEXT L INE
652 0244 FE CB DEC BL 3 COUNTER OF LINES TO SCROLL
653 0246 15 F71 JINZ N4 3 CLEAR_LOOP
654 0248 NS3 3 SCROLC_END
655 0248 E8 0000 E CALL DDS
656 024B 80 3E 0049 R 07 CMP OCRT_MODE, 7 3 IS THIS THE BLACK AND WHITE CARD
657 0250 74 07 JE N6 3 IF SO, SKIP THE MODE RESET
658 0252 AO 0065 R MOV AL ,OCRT_MODE_SET 3 GET THE VALUE OF THE MODE SET
659 0255 BA 03D8 MoV DX, 03D8H 3 ALWAYS SET COLOR CARD PORT
660 0258 EE out DX, AL
661 0259 Né613 3 VIDEO_RET_HERE
662 0259 E9 0130 R JMP VIDEO_RETURN [72]
663 025C NT: 3 BLANK_FIELD m
664 025C 8A DE Mov BL,DH 3 GET ROW COUNT ™
665 025E EB DC JMP N3 3 GO CLEAR THAT AREA —
666 0260 SCROLL_UP ENDP —
667 o
65: $===== HANDLE COMMON SCROLL SET UP HERE >
66
670 0260 SCROLL. POSITION PROC NEAR (23]
671 0260 E8 0204 R POSITION 3 CONVERT TO REGEN POINTER
672 0263 03 06 004E R ADD AX,OCRT_START 3 OFFSET OF ACTIVE PAGE
673 0267 8B F8 MOV DI,AX 3 TO ADDRESS FOR SCROLL
674 0269 8B FO MoV S1,AX 3 FROM ADDRESS FOR SCROLL
675 0268 2B DI sue DX,CX 3 DX = #ROWS, #COLS IN BLOCK
676 026D FE Cé INC DH
677 026F FE C2 INC DL 3 INCREMENT FOR 0 ORIGIN
678 0271 32 ED XOR CH,CH 3 SET HIGH BYTE OF COUNT TO ZERO
679 0273 8B 2E 004A R MoV BP,0CRT_COLS 3 GET NUMBER OF COLUMNS IN DISPLAY
680 0277 03 ED ADD BP,BP 3 TIMES 2 FOR ATTRIBUTE BYTE
681 0279 AO 004A R Mov AL,BYTE PTR @CRT_COLS 3 GET CHARACTERS PER LINE COUNT
682 027C Fé E3 MUL BL 3 DETERMINE OFFSET TO FROM ADDRESS
683 027E 03 CO ADD AX,AX 3 *2 FOR ATTRIBUTE BYTE
684 0280 50 PUSH AX 3 SAVE LINE COUNT
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688 0281 A0 0049 R MoV AL, ®CRT_MODE 3 GET CURRENT MODE

686 0284 06 PUSH ES 3 ESTABLISH ADDRESSING TO REGEN BUFFER
687 0288 IF POP S 3 _FOR BOTH POINTERS
688 0286 3C 02 CMP AL,2 3 TEST FOR COLOR CARD SPECIAL CASES HERE
689 0288 72 13 JB N9 3 HAVE TO HANDLE 80X28 SEPARATELY
690 028A 3C 03 cwP AL,3
691 028C 77 OF JA N9
692 gom——- } 80X28 COLOR CARD SCROLL
693 028E 52 PUSH DX
694 028F BA 03DA Mov DX, 3DAH 3 GUARANTEED TO !E COLOR CARD HERE
698 0292 L LY 3 WAIT _DISP_ENABI
696 0292 EC IN AL, DX 3 GET
697 0293 A8 08 TEST AL ,RVRT 3 WAIT FOR VERTICAL RETRACE
698 0295 74 FB vz § WAIT_DISP_ENABLE

699 0297 BO 28 Mov AL, 25H

700 0299 B2 D8 Mov DL, 0D8H 3 ADDRESS CONTROL PORT

701 0298 EE ouT DX, AL 3 TURN OFF VIDEO DURING VERTICAL RETRACE
702 029C 5A POP DX

703 0290 N9:

704 029D 58 POP AX 3 RESTORE LINE Coul

705 029E 0A DB OR BL,BL 1 0 SCROLL MEANS BLANK FIELD
706 02A0 C3 RET 3 RETURN WITH FLAGS

;07 02A1 SCROLL_POSITION ENOP

08

709 g MOVE ROW

710 02A1 NiO PROC NEAR

711 02A1 8A CA Mov CL,bL 3 GET # OF COLS TO MOVE

712 02A3 56 PUSH St

T13 02A4 57 PUSH Dl 3 SAVE START ADDRESS

T14 02A8 F3/ AS REP Movsw 3 MOVE THAT LINE ON SCREEN
T18 02A7 SF POP o1

716 02A8 SE POP s1 3 RECOVER ADDRESSES

717 02A9 C3 RET

718 02AA N1O ENDP

719

120 §~==== CLEAR_ROW

721 02AA N1t PROC NEAR

722 02AA 8A CA Mov CL,DL 1 GET # COLUMNS TO CLEAR
723 02AC 87 PUSH b1

724 02AD F3/ AB REP STOSW 3 STORE THE FILL CHARACTER
728 02AF 5F POP D1

726 02B0 C3 RET

727 0281 N1t ENDP

728 ]

729 3 SCROLL_DOWN

730 3 THIS ROUTINE MOVES THE CHARACTERS WITHIN A DEF INED

731 ] BLOCK DOWN ON THE SCREEN, FILLING THE TOP LINES

132 3 WITH A DEFINED CHARACTER

133 3 INPUT

734 1] (AH) = CURRENT CRT MODE

738 i (AL) = NUMBER OF LINES TO SCROLL

736 3 (CX) = UF'FER LEFT CORNER OF REGION

137 ] (DX) = LOWER RIGHT C RNER OF REGION

738 3 (BH) = FILL CHARACTI

7359 i (DS) = DATA
740 ] (ES) = REGEN SEGMENT
T41 3 OUTPUT
;:g 3 NONE -- SCREEN IS SCROLLED

]

744 02B1 SCROLL_DOWN PROC NEAR
745 02B1 FD STD 3 DIRECTION FOR SCROLL DOWN
746 0282 E8 02EE R CALL TEST_LINE_COUNT ]
747 02B5 80 FC 04 CMP AH, 4 3 TEST FOR GRAPHICS
748 02B8 72 08 JC N12
749 02BA 80 FC 07 CmP AH, 7 3 TEST FOR BW CARD
750 02BD 74 03 JE N12
751 02BF E9 0507 R JMP GRAPHICS_DOWN
152  o02C2 Ni2g 3 CONTINUE_DOWN
783 o02C2 53 PUSH BX 3 SAVE ATTRIBUTE IN BH
754 02C3 8B C2 MoV AX, DX $ LOWER RIGHT CORNER
785 02C5 E8 0260 R CALL SCROLL_POSITION 3 GET REGEN LOCATION
786 02C8 74 20 Jz Nie
157 02CA 2B FO sus S1,AX 3 SI 1S FROM ADDRESS
758 02CC 8A E6 Mov AH,DH 3 GET TOTAL # RO
759 02CE 2A E3 sus AH,BL 3 COUNT TO MOVE IN SCROLL
760 0200 N13:
761 0200 E8 02A1 R CALL 10 3 MOVE ONE ROW
762 0203 2B F§ sus S1,BP
763 0205 2B FD suB o1,BP
764 02D7 FE CC DEC AH
765 02D9 75 F5 JINZ N13
166 208 Ni4:
767 020B 58 POP AX 3 RECOVER ATTRIBUTE IN AH
768 020C BO 20 MoV AL,
769 02DE Ni15:
770 O020E E8 02AA R CALL Nt 3 CLEAR ONE ROW
171 02E1 2B FD sus D1,BP 3 GO TO NEXT ROW
772 02E3 FE CB DEC BL
773 02E5 75 F7 JNZ Ni5
774 02E7 E9 0248 R JMP N5 3 SCROLL_END
775 02EA Nt6:
776 O02EA B8A DE Mov BL,DH
777 02EC EB ED JMP Ni4
778 02EE SCROLL_DOWN ENDP
179
780 IF AMOUNT OF LINES TO BE SCROLLED = AMOUNT OF LINES IN WINDOW
181 THEN ADJUST AL; ELSE RETURN;
182

783 O02EE TEST_LINE_COUNT PROC NEAR

784
785 O02EE 8A D8 Mov BL,AL 3 SAVE LINE COUNT IN BL
786 02F0 0A CO OR AL,AL 3 TEST IF AL IS ALREADY ZERO
787 02F2 74 OE vz BL_! 3 IF IT IS THEN RETURN...
788 02F4 50 PUSH AX™ 3 SAVI

789 02F5 8A Cé Mov AL ,DH 3 SUBTRACT LOWER ROW FROM UPPER ROW
790 02F7 2A C5 suB AL,CH
791 02F9 FE CO INC AL 3 ADJUST DIFFERENCE BY 1
792 21 3A C3 CMP AL,BL 3 LINE COUNT = AMOUNT OF ROWS IN WINDOW?
793 02FD 58 POP AX 3 RESTORE AX

794 02FE 75 02 JNE BL_SET 3 IF NOT THEN WE'RE ALL SET
795 0300 2A DB sus BL,BL 3 OTHERWISE SET BL TO ZERO
796 0302 BL_SET:

797 0302 C3 RET 3 RETURN

798 0303 TEST_LINE_COUNT ENDP
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199 PAGE

800 1]

801 3 READ_AC_CURRENT 3

802 3 THIS ROUTINE READS THE ATTRIBUTE AND CHARACTER AT THE CURRENT ]

:gi ] P CURSOR POSITION AND RETURNS THEM TO THE CALLER 3
3 INI 3

805 3 (AH) = CURRENT CRT MODE 3

806 ) (BH) = DISPLAY PAGE ( ALPHA MODES ONLY ) )

807 3 (DS) = DATA SEGMENT T

808 ] (ES) = REGEN SEGMENT 3

809 3 OUTPUT ]

810 1 (AL) = CHARACTER READ :

::é 3 (AH) = ATTRIBUTE READ i
’ s

::3 ASSUME DS1DATA,ESI1DATA

815 0303 READ_AC_CURRENT PROC NEAR

816 0303 80 FC 04 CMP AH, 4 ? 3 1S THIS GRAPHICS

::; 0306 72 08 Jc P10

819 0308 80 FC 07 cMP AH, T 1t IS THIS BW CARD

Bgﬂ 030B 74 03 JE P10

821

822 030D E9 0642 R JMP GRAPHICS_READ

823 0310 P10 3 READ_AC_CONTINUE

824 0310 E8 032C R CALL FIND_POSITION 3 GET REGEN LOCATION AND PORT ADDRESS

825 0313 8B F7 Mov si1,oT 3 ESTABLISH ADDRESSING IN S1

826 0315 06 PUSH ES 3 GET REGEN SEGMENT FOR QUICK ACCESS

827 0316 IF POP Ds

828

829 $=====WAIT FOR HORIZONTAL RETRACE OR VERTICAL RETRACE IF COLOR 80

830

831 0317 0A DB OR BL,BL 3 CHECK MODE FLAG FOR COLOR CARD IN 80

832 0319 75 0D JUNZ P13 ] ELS SKIP RETRACE WAIT - DO FAST READ

833 031B Pits ] 1T FOR HORZ ETRACE LOW OR VERTICAL

834 0318 FB ST1 3 ENABLE INTERRUPTS FIR

835 031C 90 NOP 3 ALLOW FOR SMALL INTERRUPT WINDOW

836 031D FA cLt 3 BLOCK INTERRUPTS FOR SINGLE LOOP

837 031E EC IN AL ,DX 3 GET 'STATUS FROM THE ADAPTER

838 031F A8 0! TEST AL,RHRZ 3 1S HORIZONTAL RETRACE LOW

839 0321 75 F8 JNZ Pt 3 WAIT UNTIL IT IS

840 0323 Pi123 3 NOW WAIT FOR EITHER RETRACE HIGH

841 0323 EC AL,DX 3 GET STATUS

842 0324 A8 09 TEST AL ,RVRT+RHRZ 3 1S HORIZONTAL OR VERTICAL RETRACE HIGH

843 0326 74 FB Pi2 3 WAIT UNTIL EITHER IS ACTIVE

844 0328 P13

845 0328 AD LODSW 3 GET THE CHARACTER AND ATTRIBUTE

846 0329 E9 013D R JMP VIDEO_RETURN 3 EXIT WITH (AX)

847

848 o032C READ_AC_CURRENT ENDP

849

881

852 032C FIND_POSITION PROC NEAR 3 SETUP FOR BUFFER READ OR WRITE

853 032C 86 E3 XCHG H, 3 SWAP MODE TYPE WITH ATTRIBUTE

854 3, B E8 Mov 21 AX 3 SAVE CHARACTER/ATTR IN (BP] REGISTER

855 0330 80 EB 02 S| BL,2 3 CONVERT DISPLAY MODE

856 0333 DO EB SHR BL,1 3 ZERO VALUE FOR COLOR IN 50 COLUMN

857 0335 B8A C7 Mov AL,BH 3 MOVE DISPLAY PAGE TO LOW BYTE

858 0337 98 CBW 3 CLEAR HIGH BYTE FOR BYTE OFFSET

859 0338 8B F8 Mov DI1,AX 3 MOVE DISPLAY PAGE (COUNT) TO WORK REG

860 033A DI ET SAL DI, 1 3 TIMES 2 FOR WORD OFFSET

861 033C 8B 95 0050 R Mov DX, [D1+OFFSET @CURSOR_POSN]) 3 GET ROW/COLUMN OF THAT PAGE

862 0340 74 09 vz P21 3 SKIP BUFFER ADJUSTMENT IF PAGE ZERO

863

864 0342 33 FF XOR D1,DI 3 ELSE SET BUFFER START ADDRESS TO ZERO

865 0344 P20t

866 0344 03 3E 004C R ADD D1,0CRT_LEN 3 ADD LENGTH OF BUFFER FOR ONE PAGE

867 0348 48 DEC AX 3 DECREMENT PAGE COUNT

868 0349 15 F9 JINZ P20 3 LOOP TILL PAGE COUNT EXHAUSTED

869

870 0348 P21t 3 DETERMINE LOCATION IN REGEN IN PAGE

871 034B A0 004A R mov AL,BYTE PTR @CRT_COLS 3 GET COLUMNS PER ROW COUNT

872 O034E F6 E6 MUL DH 3 DETERMINE BYTES TO ROW

873 0350 32 Fé XOR DH,DH

874 0352 03 C2 ADD AX,DX 3 ADD IN COLUMN VALUE

875 0354 DI EO SAL AX, 1 3 ® 2 FOR ATTRIBUTE BYTES

876 0356 03 F8 ADD DI1,AX 3 ADD LOCATION TO START OF REGEN PAGE

877 0358 8B 16 0063 R Mov DX, ®ADDR_6845 3 GET BASE ADDRESS OF ACTIVE DISPLAY

878 035C 83 C2 06 ADD bx 3 DX= STATUS PORT ADDRESS OF ADAPTER

879 035F C3 R 3 BP= ATTRIBUTE/CHARACTER (FROM BL/AL)

880 3 DI= POSITION (OFFSET IN REGEN BUFFER)

881 0360 FIND_POSITION ENDP 3 BL= MODE FLAG (ZERO FOR 80X25 COLOR)

wn
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VIDEO! --- 03/24/86 VIDEO DISPLAY BIOS 04-21-86
882 PAGE
883 3
884 3 WRITE_AC_CURRENT 3
885 3 THTS ROUTINE WRITES THE ATTRIBUTE AND CHARACTER H
886 H AT THE CURRENT CURSOR POSITION i
887 3 INPUT 3
888 3 AH) = CURRENT CRT MODE 3
889 3 (BH) = DISPLAY PAGE 3
890 1 (CX) = COUNT OF CHARACTERS TO WRITE H
891 3 (AL} = CHAR TO WRITE H
892 H (BL) = ATTRIBUTE OF CHAR TO WRITE H
893 3 (DS) DATA SEGMENT 3
894 3 (ES) = REGEN SEGMENT H
895 3 OUTPUT 3
896 3 DISPLAY REGEN BUFFER UPDATED B
897 3
898
899 0360 WRITE_AC_CURRENT PROC NEAR
900 0360 80 FC 04 cMP ’ 3 1S THIS GRAPHICS
901 0363 72 08 Jc P30
902 0365 80 FC 07 CMP AH, 7 3 IS THIS BW CARD
903 0368 74 03 JE P30
904 036A E9 058E R JMP GRAPHICS_WRITE
905 03l P30: 3 WRITE_AC_CONTINUE
906 036D E8 032C R CALL FIND_POSITION 3 GET REGEN LOCATION AND PDRT ADDRESS
907 3 ADDRESS IN (DI) REGISTER
908 0370 OA DB OR BL,BL 3 CHECK MODE FLAG FOR COLOR CARD AT 80
909 0372 74 06 Jz P32 3 SKIP TO RETRACE WAIT IF COLOR AT 80
910
911 0374 95 XCHG AX,BP 3 GET THE ATTR/CHAR SAVED FOR FAST WRITE
912 0375 F3/ AB REP STOSW 3 STRING WRITE THE ATTRIBUTE & CHARACTER
913 0377 1 JMP SHORT P35 3 EXIT FAST WRITE ROUTINE
914
915 3===== WAIT FOR HORIZONTAL RETRACE OR VERTICAL RETRACE IF COLOR 80
916
917 0379 P31 3 LOOP FOR EACH ATTR/CHAR WRITE
918 0379 95 XCHG BP,AX H PLACE ATTR/CHAR BACK IN SAVE REGISTER
919 037 P32: 3 WA FOR HORZ RETRACE LOW OR VERTICAL
920 037A FB STI 3 ENABLE INTERRUPTS FIRST
921 0378 90 NOP 3 ALLOW FOR INTERRUPT 'lNDD'
922 037C FA cLl 3 BLOCK INTERRUPTS FOR SINGLE LOOP
923 037D EC IN AL, DX 3 GET STATUS FROM THE ADAPTER
924 037E A8 08 TEST AL.RVRT 3 CHECK FOR VERTICAL RETRACE FIRST
925 0380 75 09 JINZ 3 DO FAST WRITE NOW IF VERTICAL RETRACE
926 0382 A8 0t TEST AL RHRZ 3 1S HORIZONTAL RETRACE LOW THEN
927 0384 75 F4 JNZ 3 WAIT UNTIL IT IS
928 038 P33: 3 WAIT FOR EITHER RETRACE HIGH
929 0386 EC AL,DX 3 GET STATUS AGAI
930 0387 A8 09 TEST AL ,RVRT+RHRZ 3 1S HORIZONTAL OR VERTICAL RETRACE HIGH
931 0389 74 FB Jz P33 3 WAIT UNTIL EITHER 1S ACTIVE
932 038 P34:
933 038B 95 XCHG AX,BP 3 GET _THE ATTR/CHAR SAVED IN (BP)
934 038C AB STOSW 3 WRITE THE ATTRIBUTE AND CHARACTER
935 038D E2 EA LooP P31 $ AS MANY TIMES AS REQUESTED - TILL CX=0
936 038F P353
937 038F E9 013D R JMP VIDEO_RETURN 3 EXIT
938
939 03%2 WRiTE_AC_CURRENT ENDP
940
941 H
942 3 WRITE_C_CURRENT B
943 H TAIS RDUTINE WRITES THE CHARACTER AT s
944 ] THE CURRENT CURSOR POSITION, ATTRIBUTE UNCHANGED H
945 3 INPUT 3
946 3 AH) = CURRENT CRT MODE H
947 H (BH) = DISPLAY PAGE 3
948 3 (CX) = COUNT OF CHARACTERS TO WRITE 3
949 3 (AL) = CHAR TO WRITE 3
950 3 (DS) = DATA SEGMENT H
951 3 (ES) = REGEN SEGMENT H
952 3 OUTPUT H
953 ] DISPLAY REGEN BUFFER UPDATED 3
954 H
955
956 0392 WRITE_C_CURRENT PROC NEAR
957 0392 80 FC 04 CMP AH, 3 1S THIS GRAPHICS
958 0395 72 08 Je P40
959 0397 80 FC 07 CMP AH, 7 3 IS THIS BW CARD
960 039A 74 03 JE P40
961 039C E9 058E R JMP GRAPHICS_WRITE
962 039F P40:
963 039F E8 032C R CALL FIND_POSITION 3 GET REGEN LOCATION AND PORT ADDRESS
964 3 ADDRESS OF LOCATION IN (DI
965
96# §===== WAIT FOR HORIZONTAL RETRACE OR VERTICAL RETRACE IF COLOR 80
96
968 03A2 P4t: 3 WAIT FOR HORZ REYRACE LOW OR VERTICAL
969 03A2 FB ST1 3 ENABLE INTERRUPTS FIRS
970 03A3 0A DB OR BL,BL 3 CHECK MODE FLAG FOR CDLOR CARD IN 80
971 03A5 75 OF JINZ P43 3 ELSE SKIP RETRACE WAIT - DO FAST WRITE
972 O03AT FA cL1 3 BLOCK INTERRUPTS FOR SINGLE LOOP
973 03A8 EC IN AL ,DX 3 GET STATUS FROM THE ADAPTER
974 03A9 A8 08 TEST AL,RVRT 3 CHECK FOR VERTICAL RETRACE FIRST
975 03 15 09 JNZ P43 3 DO FAST WRITE NOW IF VERTICAL RETRACE
976 03AD A8 01 TEST AL ,RHRZ 3 IS HORIZONTAL RETRACE LOW THEN
977 O03AF 75 Fi JNZ P41 H IAIT UNTIL 1
978 03B! P42 H AIT FOR EITHER RETRACE HIGH
979 0381 EC IN AL,DX H GET STATUS AGAIN
980 03B2 A8 09 TEST AL ,RVRT+RHRZ 3 1S HORIZONTAL OR VERTICAL RETRACE HIGH
981 03B4 74 FB Jz P42 3 WAIT UNTIL EITHER RETRACE ACTIVE
982 03B6 P43:
983 0386 8B C5 MoV AX,BP 3 GET THE CHARACTER SAVE IN (BP)
984 0388 AA STOSB 3 PUT THE CHARACTER INTO REGEN BUFFER
985 03B9 47 INC Dt 3 BUMP POINTER PAST ATTRIBUTE
986 03BA E2 E6 LoorP P41 3 AS MANY TIMES AS REQUESTED
987
988 03BC E9 013D R JMP VIDEO_RETURN
989
990 03BF WRITE_C_CURRENT ENDP

5-152

VIDEOL1



1BM Personal Computer MACRO Aasembler Version 2.00 1-10

VIDEO! --- 03/24/86 VIDEO DISPLAY BIOS 04-21-86

991 PAGE

992 s

993 1 WRITE_STRING 3
994 3 S ROUTINE WRITES A STRING OF CHARACTERS TO THE CRT. '
995 3 INPUT '
996 3 (AL) = WRITE STRING COMMAND 0 - 3 s
997 3 (BH) = DISPLAY PAGE (ACTIVE PAGE) t
998 3 (EX) = COUNT OF CHARACTERS TO WRITE, IF (CX) = 0 THEN RETURN '
999 3 (DX) = CURSOR POSITION FOR START OF STRING WRITE '
1000 3 (BL) = ATTRIBUTE OF CHARACTER TO WRITE IF (AL) = 0 OR (AL) = 1 3
1001 3 (BP) = SOURCE STRING OFFSET i
1002 3 [0E] = SOURCE STRING SEGMENT (FOR USE IN (ES) IN STACK +14) 1
1003 3 OUTPUT s
1004 3 NONE '
1005 3

1006 03BF WRITE_STRING ~ PROC  NEAR

1007 03BF 55 PUSH  BP 3 SAVE BUFFER OFFSET (BP) IN STACK

1008 03CO 8B EC MOV BP,SP 3 GET POINTER TO STACKED REGISTERS

1009 03C2 8E 46 10 MOV ES,[BP]+14+2 3 RECOVER ENTRY (ES) SEGMENT REGISTER
1010 03CS5 50 POP 8P 1 RESTORE BUFFER OFFSET

1011 03C6 98 cBwW 3 CLEAR (AH) REG

1012 03C7 8B F8 MOV DI ,AX 3 SAVE (AL) COMMAND. 1N (D1) REGISTER
1013 03C9 3C 04 cMP AL,04 3 TEST FOR INVALID WRITE STRING OPTION
1014 03cB 73 713 JNB P59 3 IF OPTION INVALID THEN RETURN

1018

1016 03CD E3 Tt Jexz  Ps9 3 IF ZERO LENGTH STRING THEN RETURN

1017

1018 03CF 8B F3 MOV S1,BX § SAVE CURRENT CURSOR PAGE

1019 03D! 8A DF MoV BL,BH 3 MOVE PAGE TO LOW BYTE

1020 0303 32 FF XOR BH,BH 3 CLEAR HIGH BYTE

1021 03D5 87 F3 XCHG  SI,BX 3 MOVE OFFSET AND RESTORE PAGE REGISTER
1022 03D7 DI E6 SAL St 3 CONVERT TO PAGE OFFSET (Sl= PAGE)
1023 0309 FF B4 0050 R PUSH  [SI+OFFSET OCURSOR_POSN]; SAVE CURRENT CURSOR POSITION IN STACK
1024 030D B8 0200 MOV AX,0200H 3 SET NEW CURSOR POSITION

1025 03E0 CD INT

1026 03E2 P50

1027 03E2 26: BA 46 00 MoV AL,ESt [BP] § GET CHARACTER FROM INPUT STRING

1028 03E6 45 INC 3 3 BUMP POINTER TO CHARACTER

1029

1030 [ TEST FOR SPECIAL CHARACTER'S

1031

1032 03ET 3C 08 cMP AL, 08H 3 1S IT A BACKSPACE

1033 03E9 74 0OC JE P51 3 BACK_SPACE

1034 03EB 3C 0D CMP AL,CR pls lT CARRIAGE RETURN

1035 03ED 74 08 JE P51 3 ET

1036 03EF 3C 0A cMP AL,LF 3 ) A LINE FEED

1037 03F1 T4 04 P51 3 LINE

1038 03F3 3C 07 cMP AL,0TH 3 A

1039 03F5 75 0A E P52 3 18 NOT'TREN DO WRITE CHARACTER

1040 03F7 P51:

1041 O3F7 B4 OE MoV AH, OEH 3 TTY_CHARACTER WRITE

1042 03F9 CD 10 INT 10H sTWRITE TTY CHARACTER TO THE CRT
1043 03FB 8B 94 0050 R MOV DX, [SI+OFFSET @CURSOR_POSN] 3 GET CURRENT CURSOR POSITION

1044 O3FF EB 2D JMP SHORT P54 3 SET CURSOR POSITION AND CONTINUE
1045

1046 0401 P523

1047 0401 51 PUSH  CX

1048 0402 5 PUSH  BX

1049 0403 B9 0001 X, | 3 SET_CHARACTER WRITE AMOUNT TO ONE

1050 0406 83 FF 02 cMP oi,2 3 1S THE ATTRIBUTE IN THE STRING

1051 0409 72 05 JB P53 3 IF SKIP

1052 040B 261 8A SE 00 MOV BL,ES: [BP] 3 ELSE.GET NEW ATTRIBUTE

1053 040F 45 INC 8P 3 BUMP STRING POINTER

1054 0410 P53

1055 0410 B4 09 MOY AH, 09H 3 GOT_CHARACTER

1056 0412 CD 10 INT 10H 3 WRITE CHARACTER TO THE CRT

1057 0414 5B POP BX 3 RESTORE REGISTERS

1058 0415 59 POP cx

1069 0416 FE C2 INC oL 5 INCREMENT COLUMN COUNTER

1060 0418 3A 16 004A R cMP DL,BYTE PTR @CRT_COLS 3 IF COLS ARE WITHIN RANGE FOR THIS MODE
1061 041C 72 10 JB P54 3 THEN GO TO COLUMNS SET

1062 041E FE C6 INC DH 3 BUMP

1063 0420 2A D2 suB OL,DL 3 SET COLUMN COUNTER

1064 0422 80 FE 19 cMP DH,25 1 IF ROWS ARE LESS THAN 25 THEN

1065 0425 72 07 JB P54 3 0 TO ROWS_COLUMNS_SET

1066

1067 0427 B8 OEOA MoV AX, OEOAH 3 ELSE SCROLL SCREEN ONE LINE

1068 042A CD 10 INT 10H 3 RESET ROW COUNTER TO 24

1069 042C FE CE DEC DH

1070 042E P54; 3 ROW_COLUMNS_SET

1071 042E B8 0200 MOV AX,0200H 3 SET NEW CURSOR POSITION COMMAND

1072 0431 €D 10 INT 10H 3 ESTABLISH NEW CURSOR POSITION

1073 0433 E2 AD LOOP P50 3 DO IT ONCE MORE UNTIL (CX) = ZERO

1074

1075 0435 5A POP DX 3 RESTORE OLD CURSOR COORDINATES

1076 0436 97 XCHG  AX,DI 3 RECOVER WRITE STRING COMI

1077 0437 A8 Of TEST  AL,01H 3 IF CURSOR WAS NOT TO BE MOVED THEN
1078 0439 75 05 JINZ P59 3 THEN EXIT WITHOUT RESETTING OLD VALUE
1079 0438 B8 0200 MOV AX,0200H 3 ELSE RESTORE OLD CURSOR POSITION

1080 043E CD 10 NT 10H

1081 0440 P59: 3 DONE - EXIT WRITE STRING

1082 0440 E9 013D R JMP VIDEO_RETURN 3 RETURN TO CALLER

1083

1084 0443 WRITE_STRING  ENDP

w
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0486 BB 02C0

o
>
o
a
@

9 0302

048C 80 3E 0049 R 06
72 06

0493 BB 0180

0496 B9 0703

0499 22 EA

0498 D3 EA
049D 03 F2
049F 8A F7

04A1 2A C9

04AS 02 CD
04A7 FE CF
04A9 75 F8
4AB 8A E3
AD D2 EC

VIDROT o2 03/54TBe “*VIDES D1SPLAY B10S
1085 PAGE
1086 3
1087 3 READ DOT -- WRITE DOT
1088 3 THESE ROUTINES WILL WRITE A DOT, OR READ THE
1089 3 DOT AT THE INDICATED LOCATION
1090 3 ENTRY --
1091 § DX = ROW (0-199) (THE ACTUAL VALUE DEPENDS ON THE MODE)
1092 3 CX = COLUMN ( 0-639) ( THE VALUES ARE NOT RANGE CHECKED
1093 § AL = DOT VALUE TO WRITE (1, ITS DEPENDING ON MODE,
1094 i REQUIRED FOR WRITE DOT ONLY, RIGHT JUSTIFIED)
1098 3 BIT 7 OF AL = | INDICATES XOR THE VALUE INTO THE LOCATION
1096 3 DS = DATA SEGMENT
1097 3 ES s REGEN SEGMENT
1098 i
1099 3 EXI
1100 3 AL = DOT VALUE READ, RIGHT JUSTIFIED, READ ONLY
1101 3
1102 ASSUME DS $DATA,ES:1DATA
1103 044 READ_DOT PROC  NEAR
1104 0443 E8 0477 R ALL 3 1 DETERMINE BYTE POSITION OF DOT
1105 0446 261 8A 04 MOV AL,ESt[S1] } GET THE BYT
1106 0449 22 C: AND AL, AH § MASK OFF THE OTHER BITS IN THE BYTE
1107 0448 D2 EO SHL AL,CL 1 LEET JUSTIFY THE VA
1108 044D 8A CE MOV CL,DH 3 GET NUMBER OF BITS N ResuLT
1109 044F D2 CO ROL AL,CL 3 RIGHT JUSTIFY THE RESULT
1110 0451 E9 013D R JNP VIDEO_RETURN 3 RETURN FROM VIDEO 1/0
1111 oase READ_DOT ENDP
11
1113 0454 WRITE_DOT PROC  NEAR
1114 0454 50 SH X 3 SAVE DOT VALUE
1115 0455 50 PUSH  AX ' ICE
1116 0456 E8 0477 R CALL  R3 i DETERMINE BYTE POSITION OF THE DOT
1117 0459 D2 SHR AL,CL 3 SHIFT TO SET UP THE BITS FOR OUTPUT
1118 0488 22 C AND AL, AH 3 STRie oPF THE OTHER BIT
1119 045D 263 8A 0OC MOV CL,ESt[SI] 3 GET THE CURREN
1120 0460 58 POP BX 3 RECOVER XOR FLA
1121 0461 F6 C3 80 TEST  BL,80H 3 IS IT ON
1122 0464 75 0D JNZ R2 3 YES, XOR THE DOT
1123 0466 F6 D4 NOT AH 3 SET MASK TO REMOVE THE INDICATED BITS
1124 0468 22 CC AND CL,AH
1125 046A OA Ci OR AL,CL $ OR IN THE NEW VALUE OF THOSE BITS
1126 046C Rit 3 FINISH DOT
1127 046C 261 88 04 MOV ES3[S1],AL 3 RESTORE THE BYTE IN MEMORY
1128 046l POP
1129 0470 E9 013D R IMP VIDEO_RETURN 3 RETURN FROM VIDEO 1/0
1130 0473 R21 3 XOR_DOT
1131 0473 32 CI XOR AL,CL 3+ EXCCUSIVE OR THE DOTS
1132 0475 EB F5 JMP Ri 3 FINISH UP THE WRITING
1133 0477 WRITE_DOT ENOP
1134 s
1138 3 THIS SUBROUTINE DETERMINES THE REGEN BYTE LOCATION OF THE
1136 3 INDICATED ROW COLUMN VALUE IN GRAPHICS MODE.
1137  ENTRY --
1938 i ROW VALUE {6-15%)
1139 3 COLUMN VALUE (0-639)
1140 1
1141 H OFFSET INTO REGEN BUFFER FOR BYTE OF INTEREST
1142 1 MASK TO STRIP OFF THE BITS OF INTEREST
1143 3 BITS TO SHIFT TO RIGHT JUSTIFY THE MASK IN AH
1144 1 # BITS IN RESULT
1148 3 MODIF 1ED
1146 3
1147 oat7 R3 PROC  NEAR
1"
1149 DETERMINE_ 1ST BYTE IN INDICATED ROW BY MULTIPLYING ROW VALUE BY 40
10 (LOW BIT OF ROW DETERMINES EVEN/ODD, 80 BYTES/ROW
1152 0477 96 XCHG  SI,AX 3 WILL SAVE AL AND AH DURING OPERATION
1153 0478 BO 28 MOV AL, 40
1154 047TA F6 E2 MUL oL t AX=_ ADDRESS OF START OF INDICATED ROW
1165 047C A8 08 TEST  AL,008H 3 TEST FOR_EVEN/ODD ROW CALCULATED
1156 04TE 74 03 Jz R4 3 JUMP IF EVEN ROW
1157 0480 05 IFD8 ADD AX,2000H-40 3 OFFSET TO LOCATION OF ODD ROWS ADJUST
1158 0483 R4t 3 EVEN_ROW
1189 0483 96 XCHG  SI,AX 3 MOVE POINTER TO (SI) AND RECOVER (AX)
1160 o4ss 88 DI MoV DX,CX 3 COLUMN VALUE TO DX
6f
1162
1163
1164
1165
1166
1167
1168
1169
1170
171
1172
1173
1174
1176
1176
177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
119
119
119!
119
119!
119
19
1191
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DETERMINE GRAPHICS MODE CURRENTLY IN EFFECT

VIDEO1

SET UP THE REGISTERS ACCORDING TO THE MODE

CH = MASK FOR LOW OF COLUMN ADDRESS ( 7/3 FOR HIGH/MED RES )
CL = # OF ADDRESS BITS IN COLUMN VALUE ( 3/2 FOR H/M )

BL = MASK TO SELECT BITS FROM POINTED BYTE ( 80H/COH FOR HIM )

BH = NUMBER OF VALID BITS IN POINTED BYTE ( 1/2 FOR H/M
MoV BX,2C0H
MoV C€X,302H 3 SET PARMS FOR MED RES
CMP OCRT_MODE, 6
JC RS 3 HANDLE IF MED RES
Mov BX, 180H
MOV CX,703H 3 SET PARMS FOR HIGH RES
----- DETERMINE BIT OFFSET IN BYTE FROM COLUMN MASK
L1
AND CH,DL 3 ADDRESS OF PEL WITHIN BYTE TO CH
----- DETERMINE BYTE OFFSET FOR THIS LOCATION IN COLUMN
SHR DX,CL 3 SHIFT BY CORRECT AMOUNT
ADD S1,DX 3 INCREMENT THE POINTER
MoV DH,BH 3 GET THE # OF BITS IN RESULT TO DH
----- MULTIPLY BH (VALID BITS IN BYTE) BY CH (BIT OFFSET)
" sus cL,CL 3 ZERO INTO STORAGE LOCATION
3
ROR AL, 1 3 LEFT JUSTIFY VALUE IN AL (FOR WRITE)
ADD CL,CH 3 ADD IN THE BIT OFFSET VALUE
DEC BH 3 LOOP CONTROL
JINZ Ré 3 ON EXIT, CL HAS COUNT TO RESTORE BITS
MoV AH,BL 3 GET MASK TO Al
SHR AH,CL 3 MOVE THE MASK TO CORRECT LOCATION
3 RET 3 RETURN WITH EVERYTHING SET UP
ENDP
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VID€0| il 03/20[ 6 VIDEO DISPLAY B10S 04-21-86
99 ]
00 1 SCROLL
0; ' EN;:IS RDUTINE SCROLLS UP THE INFORMATION ON THE CRT
0: ] -
03 3 CH,CL = UPPER LEFT CORNER OF REGION TO SCROLL
04 [ DH,DL = LOWER RIGHT CORNER OF REGION TO SCROLL
08 ] BOTH OF THE ABOVE ARE IN CHARACTER POSITIONS
06 3 BH = FILL VALUE FOR BLANKED LI
07 3 AL = # LINES TO SCROLL (AL=0 MEANS BLANK THE ENTIRE FIELD)
08 31 DS = DATA SEGMENT
09 3 ES = REGEN SEGMENT
1]
1
3
Gl

10 XIT ==
:lé NOTHING, THE SCREEN IS SCROLLED
1
213 04B0 RAPHICS_UP PROC NEAR
214 04B0 8A D8 Mov BL,AL 3 SAVE LINE COUNT IN
g|5 0482 8B Ci MoV AX,CX 3 GET UPPER LEFT POSITION INTO AX REG
16
17 USE CHARACTER SUBROUTINE FOR POSITIONING
|: ADDRESS RETURNED IS MULTIPLIED BY 2 FROM CORRECT VALUE
1
20 0484 E8 06F0 R CALL GRAPH_POSN
z; 0487 8B F8 MoV DI, AX 3 SAVE RESULT AS DESTINATION ADDRESS
122
cg;z §==--- DETERMINE SIZE OF WINDOW
1
1225 0489 2B DI sus DX, CX
1226 04BB 81 C2 010t ADD DX, 101H 3 ADJUST VALUES
1227 04BF DO E6 SAL DH, 1 3 MULTIPLY ROWS BY 4 AT 8 VERT DOTS/CHAR
|§§g 04C1 DO E6 SAL DH, 1 3 AND EVEN/ODD ROWS
1
|§g? gmm--= DETERMINE CRT MODE
1
1232 04C3 80 3E 0049 R 06 cMP OCRT_MODE, 6 3 TEST FOR MEDIUM RES
1323 04C8 73 04 JINC RT 3 FIND_SOURCE
1
1238 [ MEDIUM RES UP
1236 04CA DO E2 SAL DL, ! 3 # COLUMNS ® 2, SINCE 2 BYTES/CHAR
1237 04CC DI ET SAL DI, 3 OFFSET *2 SINGE 2 BYTES/CHAR
1238
1239 g===== DETERMINE THE SOURCE ADDRESS IN THE BUFFER
1240 04CE RT4 FIND_SOURCE
1241 04CE 06 PUSH ES ; GET SEGMENTS BOTH POINTING TO REGEN
1242 04CF IF POP DS
1243 04D0 2A ED sus CH,CH 3 ZERO TO HIGH OF COUNT REGISTER
1244 04D2 DO E3 SAL BL,! 3 MULTIPLY NUMBER OF LINES BY 4
1245 04D4 DO E3 SAL BL,!
1246 04D6 74 2B N4 11 3 IF ZERO, THEN BLANK ENTIRE FIELD
1247 04D8 BO 50 MoV AL, 80 3 80 BYT|
1248 04DA F6 E3 MUL 3 DETERMINE OFFSET TO SOURCE
1249 04DC 8B F7 MOV S1,D1 3 SET UP SOURCE
1280 04DE 03 FO ADD S1,AX 3 ADD IN OFFSET TO IT
1281 04E0 8A E6 MOV AH,DH 3 NUMBER OF ROWS IN FIELD
1252 04E2 2A E3 sus AH,BL 3 DETERMINE NUMBER TO MOVE
1263
1254 o LOOP THROUGH, MOVING ONE ROW AT A TIME. BOTH EVEN AND ODD FIELDS
1255 04E4 R8: ]
1256 04E4 E8 0564 R CALL RIT 1 MDVE
1257 04ET7 81 EE 1FBO sus S1,2000H-80 3 MOVE ro NEXT ROW
1258 04EB 81 EF 1FBO suB D1,2000H-80
1259 04EF FE CC DEC AH 3 NUMBER OF ROWS TO MOVE
|§eo 04F1 75 F1 INZ R8 3 CONTINUE TILL ALL MOVED
1261
126 THE VACATED LINE(S)
1263 04F3 3 CLEAR_ENTRY
1264 04F3 8A CT AL,BH 3 ATTRIBUTE TO FILL WITH
1265 04F5
1266 04F5 E8 057D R R18 3 CLEAR THAT ROW
1267 04F8 81 EF 1FBO suB DI,2000H-80 1 POINT TO NEXT LINE
1268 04FC FE CB DEC BL 3 NUMBER OF LINES TO FILL
1269 04FE 715 F5 INZ R10 3 CLEAR P
:g;? 0500 E9 013D R JMP VIDEO_RETURN 3 EVERYTHING DONE
1272 0503 Rit: 3 BLANK_FIELD
1273 0503 8A DE MoV BL,DH 3 SET BLCANK COUNT TO EVERYTHING IN FIELD
1274 0505 EB EC JMP R9 3 CLEAR THE FIELD
1275 0507 GRAPHICS_UP ENDP
1276 3
1277 3+ SCROLL DOWN
1278 3 THIS ROUTINE SCROLLS DOWN THE INFORMATION ON THE CRT
1279 3 ENTRY --
1280 3 CH,CL = UPPER LEFT CORNER OF REGION TO SCROLL
1281 3 DH DL = LOWER RIGHT CORNER OF REGION TO SCROLL
1282 3 TH OF THE ABOVE ARE IN CHARACTER POSITIONS
1283 3 an = FILL VALUE FOR BLANKED LINES
1284 3 AL = # LINES TO SCROLL (AL=0 MEANS BLANK THE ENTIRE FIELD)
1285 3 DS = DATA SEGMENT
1286 3 ES = REGEN SEGMENT
1287 3 EXI
1288 3 NOTHING, THE SCREEN IS SCROLLED
1289 3
1290 w
1291 0507 GRAPHICS_DOWN  PROC NEAR m
1292 0507 FD 31D 3 SET DIRECTION o
1293 0508 B8A D8 MoV BL,AL 3 SAVE LINE COUNT —
1294 050A 8B C2 MoV AX,DX 3 GET LOWER RIGHT POSIT|0N INTO AX REG —
1295
1296 USE CHARACTER SUBROUTINE FOR POSITIONING Eg
1297 ADDRESS RETURNED IS MULTIPLIED BY 2 FROM CORRECT VALUE
1298 3]
1299 050C E8 06F0 R CALL GRAPH_POSN
1300 050F 8B F8 MoV DI1,AX 3 SAVE RESULT AS DESTINATION ADDRESS
1301
|gg§ gom--- DETERMINE SIZE OF WINDOW
1
1304 0511 2B DI sus DX, CX
1305 0513 81 C2 0101 ADD DX, 101H 3 ADJUST VALUES
1306 0517 DO E6 SAL DH, 1 3 MULTIPLY ROWS BY 4 AT 8 VERT DOTS/CHAR
1307 0519 DO E6 SAL DH, 1 3 AND EVEN/ODD ROWS
1308
:g?; §--=== DETERMINE CRT MODE
1311 051B 80 3E 0049 R 06 cMP ©CRT_MODE, 6 3 TEST FOR MEDIUM RES
1312 0520 73 05 INC Ri2 3 FIND_SOURCE_DOWN
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VIDEO! --- 03/24/86 VIDEO DISPLAY BIOS 04-21-86
1313
1314 === MEDIUM RES DOWN
1315 0522 DO E2 SAL DL, ! 3 # COLUMNS * 2, SINCE 2 BYTES/CHAR
1316 0524 DI ET SAL DI, ! } OFFSET *2 SINCE 2 avTEsl CHAR
::I: 0526 47 INC DI 3 POINT TO LAST BYTE
1
:g;: g----= DETERMINE THE SOURCE ADDRESS IN THE BUFFER
1321 0527 Ri2: 3 FIND_SOURCE_DOWN
1322 0527 06 PUSH  ES 3 BOTH SEGMENTS TO REGEN
1323 0528 IF POP DS
1324 0529 2A ED sus CH,CH 3 ZERO TO HIGH OF COUNT REGISTER
1325 0528 81 C7 00F0 ADD DI,240 1 POINT TO LAST ROW OF PIXELS
1326 052F DO E3 SAL BL,! 3 MULTIPLY NUMBER OF LINES BY 4
1327 0531 DO E3 SAL BL,1
1328 0533 74 2B Jz R16 3 IF ZERO, THEN BLANK ENTIRE FIELD
1329 0535 BO 50 MoV AL, 80 3 80 BYTES/RO
1330 0537 Fé E3 3 DETERMINE OFFSET TO SOURCE
1331 0539 8B F7 MOV S1,D1 3 SET UP SOURCE
1332 0538 2B FO suB SI,AX 3 SUBTRACT THE OFFSET
1333 053D 8A E6 MOV AH,DH 3 NUMBER OF ROWS IN FIELD
:gg: 053F 2A E3 H AH,BL 1 DETERMINE NUMBER TO MOVE
:ggg §=---- LOOP THROUGH, MOVING ONE ROW AT A TIME, BOTH EVEN AND ODD FIELDS
1338 0541 R13: 3 ROW_LOOP_DOWN
1339 0541 E8 0564 R CALL R17 3 MOVE ONE™ROW
1340 0544 81 EE 2050 sus S1,2000H+80 3 MOVE TO NEXT ROW
1341 0548 81 EF 2050 suB D1,2000H+80
1342 054C FE CC DEC AH 3 NUMBER OF ROWS TO MOVE
:g:i 054E 15 F1i INZ R13 3 CONTINUE TILL ALL MOVED
1345 gmmm-= FILL IN THE VACATED LINE(S)
1346 0550 Ri143 3 CLEAR_ENTRY _DOWN
1347 0550 8A CT7 MoV AL,BH 1 ATTRIBUTE TO FILL WITH
1348 0552 Ri51 3 CLEAR_LOOP_DOWN
1349 0552 E8 057D R CALL  R18 3 CLEAR™A ROW
1350 0555 81 EF 2050 suB D1,2000H+80 3 POINT TO NEXT LINE
1351 0559 FE CB DEC BL 3 NUMBER OF LINES TO FILL
|gsz 0558 75 F5 INZ RIS 3 CLEAR_LOOP_DOWN
1353
:gg; 0550 E9 013D R JMP VIDEO_RETURN 3 EVERYTHING DONE
1356 0560 R16t 3 BLANK_FIELD_DOWN
1357 0560 8A DE Mov BL,DH 3 SET BLANK COUNT TO EVERYTHING IN FIELD
1358 0562 EB EC JMP 3 CLEAR THE FIELD
:gs: 0564 GRAPHICS_DOWN  ENDP
6/
1361 pom—-= ROUTINE TO MOVE ONE ROW OF INFORMATION
1362
1363 0564 RIT PROC NEAR
1364 0564 8A CA MoV cL,DL 3 NUMBER OF BYTES IN THE ROW
1365 0566 56 PUSH s1
1386 0567 57 PUSH oi 3 SAVE POINTERS
1367 0568 F3/ A4 REP MOvsB 3 MOVE THE EVEN FIELD
1368 056A 5F POP [
1369 0568 5E POP st
1370 056C 81 Cé 2000 ADD S1,2000H
1371 0570 81 C7 2000 ADD DI,2000H 3 POINT TO THE ODD FIELD
1372 0574 56 PUSH s1
1373 0575 87 PUSH DI 1 SAVE _THE POINTERS
1374 0576 8A CA MoV cL,DL 3 COUNT BACK
1375 0578 F3/ A4 REP MOVSB 3 MOVE THE ODD FIELD
1376 057TA 5F POP ]
1377 0578 5E POP s1 3 POINTERS BACK
1378 057C C3 RET 3 RETURN TO CALLER
1379 057D RIT ENDP
1380
1381 gmm——- CLEAR A SINGLE ROW
1382
1383 057D R18 PROC NEAR
1384 057D 8A CA Mov CL DL 3 NUMBER OF BYTES IN FIELD
1385 0STF ST PUSH 3 SAVE POINTER
1386 0580 F3/ AA REP srosa 3 STORE THE NEW VALUE
1387 058; POP 3 POINTER BACK
1388 0583 81 C7 2000 ADD DI.ZOOON 3 POINT TO ODD FIELD
1389 0587 57 PUSH DI
1390 0588 8A CA MoV cL,DbL
1391 058A F3/ AA REP STOSB 3 FILL THE ODD FIELD
1392 058C 5F POP [
1393 058D C3 3 RETURN TO CALLER
1394 058E RI18 ENDP
1395
1396 3
1397 3 GRAPHICS WRITE
1398 3 THIS ROUTINE WRITES THE ASCI1 CHARACTER TO THE CURRENT
1399 3 POSITION ON THE SCREEN.
1400 3 ENTRY --
1401 3 AL = CHARACTER TO WRITE
1402 3 BL = COLOR ATTRIBUTE TO BE USED FOR FOREGROUND COLOR
1403 3 IF BIT 7 1S SET, THE CHAR IS XOR'D INTO THE REGEN BUFFER
1404 3 (0 IS USED FOR THE BACKGROUND COLOR)
1405 3 CX = NUMBER OF CHARS TO WRITE
1406 3 DS = DATA
1407 3 = REGEN SEGMENT
1408 3 EXIT --
::o: 3 NOTHING IS RETURNED
1 ]
1411 3 GRAPHICS READ
1412 3 THIS_ROUTINE READS THE ASCI1 CHARACTER AT THE CURRENT CURSOR
1413 3 POSITION ON THE SCREEN BY MATCHING THE DOTS ON THE SCREEN TO THE
1414 3 _ CHARACTER GENERATOR CODE POINTS
1415 3 ENTRY --
1416 3 ENONE (0 1S ASSUMED AS THE BACKGROUND COLOR)
1417 3 EXIT
:::g 3 AL = CHARACTER READ AT THAT POSITION (0 RETURNED IF NONE FOUND)
s
1420 3 FOR aoru RDUTINES. THE IMAGES USED TO FORM CHARS ARE CONTAINED IN ROM
1421 3 128 CHARS. TO ACCESS CHARS IN THE SECOND HALF, THE USER
1422 3 uust lNlTlALIlE THE VECTOR AT INTERRUPT IFH (LOCATION 0007CH) TO
1423 3 POINT TO THE USER SUPPLIED TABLE OF GRAPHIC IMAGES (8X8 BOXES).
::gz 3 FAILURE TO DO SO WILL CAUSE IN STRANGE RESULTS
s
1426
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1427 ASSUME DSiDATA,ES3DATA

1428 058E GRAPHICS_WRITE PROC NEAR

1429 058E B4 00 Moy AH,0 3 ZERO TO HIGH OF CODE POINT

1430 0590 50 PUSH AX 3 SAVE CODE POINT VALUE

1431

1432 DETERMINE POSITION IN REGEN BUFFER TO PUT CODE POINTS

1433

1434 0591 E8 06ED R CALL s26 3 FIND LOCATION IN REGEN BUFFER
1435 0594 8B F8 MoV DI,AX 3 REGEN POINTER IN DI

1436

1437 3-=--- DETERMINE REGION TO GET CODE POINTS FROM

1438

1439 0596 58 POP AX 3 RECOVER CODE POINT

1440 0597 3C 80 CMP AL, 80H 3 IS IT IN SECOND HALF

1441 0599 73 06 JAE s1 3 YES

1442

1443 $===== IMAGE IS IN FIRST HALF, CONTAINED IN ROM

1444

1445 0598 BE 0000 E Mov S1,0FFSET CRT_CHAR_GEN ; OFFSET OF IMAGES

1446 059E OE PUSH cs 3 SAVE SEGMENT ON STACK

1447 059F EB 18 JMP SHORT S2 3 DETERMINE_MODE

1448

1449 $===== IMAGE IS IN SECOND HALF, IN USER MEMORY

1450

1451 05A1 Sts 3 EXTEND_CHAR

1452 05A1 2C 80 sue AL, 80H 3 ZERO ORIGIN FOR SECOND HALF

1453 05A3 IE PUSH DS 3 SAVE DATA POINTER

1454 05A4 2B F6 sus S1,sl

1455 05A6 8E DE MoV Ds,si 3 ESTABLISH VECTOR ADDRESSING

1456 ASSUME DS:ABSO

1457 05A8 C5 36 007C R LDS S1,0EXT_PTR 3 GET THE OFFSET OF THE TABLE

1458 05AC 8C DA Mov DX,DS 3 GET THE SEGMENT OF THE TABLE

1459 ASSUME DS:DATA

1460 05AE IF POP DS 3 RECOVER DATA SEGMENT

1461 O5AF 52 PUSH DX 3 SAVE TABLE SEGMENT ON STACK

1462 05B0 0B Dé OR DX,S1 3 CHECK FOR VALID TABLE DEFINED
1463 0582 75 05 JINZ s2 3 CONTINUE IF DS:SI NOT 0000:0000
1464

1465 0584 58 POP AX 3 ELSE SET (AX)= 0000 FOR "NULL"
1466 0585 BE 0000 E MoV S1,0FFSET CRT_CHAR_GEN 3 POINT TO DEFAULT TABLE OFFSET
1467 0588 OE PUSH cs 3 IN THE CODE SEGMEI

1468

1469 3----- DETERMINE GRAPHICS MODE IN OPERATION

1470

1471 0589 s2: H DETERM INE_MODE

1472 0589 D1 EO SAL AX, t 3 MULTIPLY CODE POINT VALUE BY 8
1473 05BB D! EO SAL AXy1

1474 058D D1 EO SAL AX, 1

1475 05BF 03 FO ADD S1,AX 3 SI HAS OFFSET OF DESIRED CODES
1476 05C1 80 3E 0049 R 06 CMP ©CRT_MODE, 6

1477 05Cé IF POP DS 3 RECOVER TABLE POINTER SEGMENT
1478 05C7T 72 2C Jc s7 3 TEST FOR MEDIUM RESOLUTION MODE
1479

1480 $-=--= HIGH RESOLUTION MODE

1481

1482 05C9 S3: 3 HIGH_CHAR

1483 05C9 57 PUSH DI 3 SAVETREGEN POINTER

1484 05CA 56 PUSH S1 3 SAVE CODE POINTER

1485 05CB Bé 04 MoV DH, 4 3 NUMBER OF TIMES THROUGH LOOP

1486 05CD S43

1487 05CD AC LoDSB 3 GET BYTE FROM CODE POINTS

1488 05CE Fe C3 80 TEST BL,80H 3 SHOULD WE USE THE FUNCTION

1489 05D1 75 16 sSé 3 TO PUT CHAR

1490 05D3 AA STOSB 3 STORE IN REGEN BUFFER

1491 05D4 AC Lopse

1492 05D5 S53

1493 05D5 263 Bl 95 1FFF MOV ES:[DI+2000H-1],AL 3 STORE IN SECOND HALF

1494 05SDA 83 C7 ADD D1,79 3 MOVE TO NEXT ROW IN REGEN

1495 050D FE CE DEC DH 3 DONE WITH LOOP

1496 OSDF 75 EC JINZ S4

1497 05E1 SE POP Sl

1498 0SE2 SF POP DI 3 RECOVER REGEN POINTER

1499 O05E3 47 INC DI 3 POINT TO NEXT CHAR POSITION

1500 05E4 E2 E3 LOOP s3 § MORE CHARS TO WRITE

1501 0SE6 E9 013D R JMP VIDEO_RETURN

150

1503 0S5E9 S6:

1504 O05E9 26: 32 05 XOR AL,ES1[DI] 3 EXCLUSIVE OR 'lTH CURRENT

1505 05EC AA STOSB 3 STORE THE CODE P

1506 O05ED AC LoDSB 3 AGAIN FOR ODD FIELD

1507 OSEE 263 32 85 (FFF XOR AL,ESt[DI+2000H-1]

I:DG 05F3 EB EO JMP S5 3 BACK TO MAINSTREAM

1509

1510 $==-== MEDIUM RESOLUTION WRITE

1511 O5F5 ST3: 3 MED_RES WRITE

1512 O05F5 8A D3 MOV DL,BL 3 SAVE HIGH COLOR BIT

1513 O5F7 Dt ET SAL DIyt 3 OFFSET®2 SINCE 2 BYTES/CHAR

1514 3 EXPAND BL TO FULL WORD OF COI

1515 05F9 80 E3 03 AND BL,3 3 ISOLATE THE COLOR BITS ( LOW 2 BITS
1516 O5FC BO -55 MoV AL,055H 3 GET BIT CONVERSION MULTIPLI

1517 OSFE Fé E3 MUL. BL 3 EXPAND 2 COLOR BITS TD 4 REPLICATIDNS
1518 0600 8A D8 MOV BL,AL 3 PLACE BACK I[N WORK REG (7]
1519 0602 8A F8 MoV BH, AL 3 EXPAND TO 8 REPLICATIONS OF COLOR BITS e
1520 0604 s8: 3 _MED_CHAR o
1521 0604 57 PUSH DI 3 SAVE REGEN POINTER

1522 0605 56 PUSH 3 SAVE THE CODE POINTER :j
1523 0606 Be 04 MOV DH, 4 3 NUMBER OF LOOPS o
1524 0608 593

1525 0608 LopsB 3 GET CODE POINT =
1526 0609 E8 06C4 R CALL sa21 3 DOUBLE UP ALL THE BITS o
1527 060C 23 C3 AND AX,BX 3 CONVERT TO FOREGROUND COLOR ( 0 BACK )
1528 060E 86 EO XCHG AH, AL 3 SWAP HIGH/LOW BYTES FOR WORD MOVE
1529 0610 F6 C2 80 TEST DL,80H 3 IS THIS XOR FUNC IO

1530 0613 Jz 3 NO, STORE IT IN AS 1s

1531 0615 261 33 05 XOR AX,ES:[DI] 3 DO FUNCTION 'lTH LD'IHIGH

1532 0618 5103

1533 0618 26: 89 05 MoV ES:[D1],AX 3 STORE FIRST BYTE HIGH, SECOND LOW
1534 0618 AC LoDsSB 3 GET CODE POINT

15635 061C E8 06C4 R CALL s21

1536 061F 23 C3 AND AX,BX 3 CONVERT TO COLOR

1537 0621 86 EO XCHG AH, AL 3 SWAP HIGH/LOW BYTES FOR WORD MOVE
1538 0623 F6 C2 80 TEST DL,80H 3 AGAIN, IS THIS XOR FUNCTION

1539 0626 74 05 Jz st 3 NO, JUST STORE THE VALUES

1540 0628 26: 33 85 2000 XOR AX,ES: [DI1+2000H] 3 FUNCTION WITH FIRST HALF LOW
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1841 0620 St
1842 062D 261 89 85 2000 MOV ESILDIOZOOOH].AX 3 STORE SECOND PORTION HIGH
1843 0632 83 C7 50 ADD D1,80 3 POINT TO NEXT LOCATION
1544 0638 FE CE DEC Dl
1548 0637 75 CF JINZ s9 3 KEEP GOING
1846 0639 S POP s1 3 RECOVER CODE POINTER
1547 063A &I POP o! 3 RECOVER REGEN POINTER
1548 063B 4 INC DI 3 POINT TO NEXT CHAR POSITION
1549 063C Q7 INC )
1880 063D E2 C8 LooP s8 3 MORE TO WRITE
1851 063F E9 013D R JMP VIDEO_RETURN
: :g 0642 GRAPHICS_WRITE ENDP
]
: g: 3 GRAPHICS READ
11
1856 0642 GRAPHICS_READ  PROC NEAR
1887 0642 E8 06ED R TALL sa6 3 CONVERTED TO OFFSET IN REGEN
1688 0645 8B FO MoV S1,AX 3 SAVE 1
1559 0647 83 EC 08 suB SP,8 3 ALLOCATE SPACE FOR THE READ CODE POINT
1560 064A 8B EC Mov BP,SP 3 POINTER TO SAVE AREA
1861
1862 DETERMINE GRAPHICS MODES
1863 064C 80 3E 0049 R 06 MP OCRT_M "6
1564 0651 06 PUSH
1568 0652 IF POP bs 3 POINT TO REGEN SEGMENT
1866 0663 72 19 Jc si13 3 MEDIUM RESOLUTION
1867
1568 HIGH RESOLUTION READ
1869 GET VALUES FROM REGEN BUFFER AND CONVERT TO CODE POINT
1 1? g:gg B6 04 v DH,4 3 NUMBER OF PASSES
187
1872 0657 B8A 04 MOV AL, Sl] 3 GET FIRST BYTE
1873 0659 88 46 00 MoV [BP], 3 SAVE IN STORAGE AREA
1574 065C 45 INC ] NEXT LOCATIOl
1875 065D BA 84 2000 MOV AL.!SI*ZDOOH] 3 T LOWER REGION BYTE
1876 0661 88 46 00 MoV [BP],AL 3 ADJUST AND STORE
1877 0664 45 INC
1878 0665 83 Cé 50 ADD S1,80 3 POINTER INTO REGEN
1579 0668 FE CE DEC DH 3 LOOP CONTROL
1580 066A 75 EB JNZ s12 3 DO IT SOME MORE
:g:; 066C EB 16 JMP SHORT S15 3 GO MATCH THE SAVED CODE POINTS
1883 3===== MEDIUM RESOLUTION READ
1584 066E D1 E6 S13: SAL Sl 3 OFFSET®2 SINCE 2 BYTES/CHAR
1585 0670 B6 04 Mov DH, 4 3 NUMBER OF PASSES
1886 0672 St14:
1587 0672 E8 06D3 R CALL sa3 3 GET_BYTES FRDM REGEN INTO SINGLE SAVE
1588 0675 81 Cé6 IFFE ADD $1,2000H-2 3 GO _TO LOWER
1589 0679 E8 06D3 R CALL 3 GET THIS PAIR INTO SA'
1590 067C 81 EE 1FB2 sus $1,2000H-80+2 3 ADJUST POINTER BACK INTO UPPER
1891 0680 FE CE DEC DH
I:’Z 682 78 EE JNZ S14 3 KEEP GOING UNTIL ALL 8 DONE
1593
1859¢ ge==e- SAVE AREA HAS CHARACTER IN IT, MATCH IT
1895 0634 S18¢ 3 FIND_CHAR
1596 0684 BF 0000 E Mov DI,OFFSET CRT_CHAR_GEN ; ESTABLISH ADDRESSING
1597 0687 OE PUSH cs
1598 0688 07 POP ES 3 CODE POINTS IN CS
1599 0689 83 ED 08 suB BP,8 3 ADJUST POINTER TO START OF SAVE AREA
1600 068C 8B F5 MoV S1,BP
1601 068E BO 00 Mov AL,0 3 CURRENT CODE POINT BEING MATCHED
1602 0690 S163
1603 0690 i6 PUSH SS 3 ESTABLISH ADDRESSING TO STACK
1604 0691 IF POP 3 FOR THE STRING COMPARE
1608 0692 BA 0080 Mov DX 128 3 NUMBER TO TEST AGAINST
1606 0695 S1Ty
1607 0695 56 PUSH S1 3 SAVE SAVE AREA POINTER
1608 0696 57 PUSH D1 3 SAVE CODE POINTER
1609 0697 B9 0004 MoV CX,4 3 NUMBER OF WORDS TO MATCH
1610 069A F3/ A7 REPE CMPSW 3 COMPARE THE 8 BYTES AS WORDS
1611 069C 5F P 3 RECOVER THE POINTERS
1612 069D SE POP S1
1613 069E 74 1E Jz s18 3 IF ZERO FLAG SET, THEN MATCH OCCURRED
1614 06A0 FE CO INC AL 3 NO MATCH, MOVE ON TO NEXT
1615 06A2 83 C7 08 ADD D1,8 3 NEXT CODE POINT
1616 06A5 4A DEC DX 3 LOOP CONTROL
:6'; 06A6 75 ED JNZ s17 3 DO ALL OF THEM
61
1619 === CHAR NOT MATCHED, MIGHT BE IN USER SUPPLIED SECOND HALF
1620 06A8 3C 00 AL,0 F ONLY 1ST HALF SCANNED
1621 06AA T4 12 JE S18 l IF = 0, THEN ALL HAS BEEN SCANNED
1622 06AC 2B CO sue AX,AX
1623 06AE 8E D8 Mov DS, AX 3 ESTABLISH ADDRESSING TO VECTOR
1624 ASSUME DS:ABSO
1625 06B0 C4 3E 007C R LES D1,0EXT_PTR 3 GET POINTER
1626 06B4 8C CO Mov AX,ES 3 SEE IF THE POINTER REALLY EXISTS
1627 06B6 0B C7 OR AX,DI 3 IF ALL 0, THEN DOESN'T EXIST
1628 06B8 T4 04 vz 1 3 NO SENSE LOOKING
1629 06BA BO 80 MoV AL,128 3 ORIGIN FOR SECOND HALF
1630 06BC EB D2 JMP s1ée 3 GO BACK AND TRY FOR IT
1631 ASSUME DS:DATA
1632
1633 [ CHARACTER IS FOUND ( AL=0 IF NOT FOUND )
1634 06BE 83 C4 08 S18: SP,8 H EADJUST THE STACK, THROW AWAY SAVE
1635 06C1 E9 013D R VIDEO _RETURN 3 ALL DONI
::g"} 06c4 GRAPNICS_READ
1638 3 EXPAND_BYTE
1639 3 THIS ROUTINE TAKES THE BYTE IN AL AND DOUBLES ALL
1640 H 'HE BITS, TURNING THE 8 BITS INTO 16 BITS.
1641 3 THE RESULT IS LEFT IN AX
1642 3
1643 06C4 s21 PROC NEAR
1644 06C4 51 PUSH cx 3 SAVE REGI!
1645 06C5 B9 0008 Mov CcX,8 3 SHIFT COUNT REGISTER FOR ONE BYTE
1646 06C8 sa2:
1647 06C8 DO C8 OR AL, 1 3 SHIFT BITS, LOW BIT INTO CARRY FLAG
1648 06CA D1 DD RCR BP,1 3 MOVE CARRY FLAG (LOW BIT) INTO RESULTS
1649 06CC DI FD BP, 1 3 SIGN EXTEND HIGH BIT (DOUBLE IT)
1650 06CE E2 F8 LooP 3 REPEAT FOR ALL 8 BITS
1651 06D0 95 XCHG AX,BP 3 MOVE RESULTS TO PARAMETER REGISTER
1652 06D1 59 POI 3 RECOVER REGISTER
1683 06D2 C3 RET 3 ALL DONE
1654 06D3 sa21 ENDP
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1655 3
1656 3 MED_READ BYTE
1657 3 THIS ROUTINE WILL TAKE 2 BYTES FROM THE REGEN BUFFER,
1658 3 COMPARE AGAINST THE CURRENT FOREGROUND COLOR, AND PLACE
1659 3 THE CORRESPONDING ON/OFF BIT PATTERN INTO THE CURRENT
1660 3 PDSITIDN IN THE SAVE AREA
1661 3 ENTRY
1662 3 S1,DS = POINTER TO REGEN AREA OF INTEREST
1663 3 BX = EXPANDED FOREGROUND CO OR
1664 i BP = FDINTER TO SAVE ARE
1665 3 EXIT
1666 1 SI AND BP ARE INCREMENTED
1667 i
1668 06D3 sa3 PROC NEAR
1669 06D3 AD LODSW 3 GET FIRST BYTE AND SECOND BYTES
1670 06D4 86 C4 XCHG AL, AH 3 S'AP FOR COMPARE
1671 06D6 B9 C000 Mov CX,0C000H 3 2 BIT MASK TO TEST THE ENTRIES
1672 06D9 B2 00 v oL,0 3 RESULT REGISTER
1673 06DB S24:
1674 06DB 85 Ci TEST AX,CX 3 IS THIS SECTION BACKGROUND?
1675 06DD 74 01 Jz s25 3 IF ZERO, IT 1S BACKGROUND (CARRY=0)
1676 06DF F9 STC 3 WASN'T, SO SET CARRY
1677 06E0 sa25:
1678 06E0 DO D2 RCL DL,! 1 MOVE THAT BIT INTO THE RESULT
1679 06E2 DI ES SHR CX,y 1
1680 06E4 DI E9 SHR CX, 1 3 MOVE THE MASK TO THE RIGHT BY 2 BITS
1681 06E6 73 F3 JNC S24 3 DO IT AGAIN IF MASK DIDN'T FALL OUT
1682 06E8 88 56 00 MOV [BP],DL 3 STORE RESULT IN SAVE AREA
1683 06EB 45 INC BP 3 ADJUST POINTER
1684 06EC C3 RET 3 ALL DONE
1685 06E! sa23 ENDP
1686 3
1687 3 V4 POSITION
1688 3 THIS ROUTINE TAKES THE CURSOR PDSITION CONTAINED IN
1689 3 THE MEMORY LOCATION, AND CONVERTS IT INTO AN OFFSET
1690 3 INTO THE REGEN BUFFER, ASSUMING ONE BYTE/CHAR.
1691 3 FOR MEDIUM RESOLUTION GRAPHICS, THE NUMBER MUST
1692 3 BE DOUBLED.
1693 3 ENTRY -- NO REGISTERS,MEMORY LOCATION ®CURSOR_POSN IS USED
1694 3 EXIT-=-
1695 3 AX CONTAINS OFFSET INTO REGEN BUFFER
1696 3
1697 06ED s26 PROC NEAR
1698 06ED A1 0050 R MOV AX,®CURSOR_POSN 3 GET CURRENT CURSOR
1699 06F0 GRAPH_POSN LABEL NEAR
1700 06F0 53 PUSH BX 1 SAVE REGISTER
1701 06F1 8B D8 Mov BX, AX 3 SAVE OPY OF CURRENT CURSOR
1702 06F3 A0 004A R MOV AL,BYTE PTR OCRT_COLS 3 GET BYTES PER COLUMN
1703 06F6 Fé6 E4 MUL AH 3 MULTIPLY BY ROWS
1704 06F8 DI EO SHL AX, 1
1705 06FA DI EO SHL AX,y 1 3 MULTIPLY ® 4 SINCE 4 ROWS/BYTE
1706 06FC 2A FF suB BH,BH 3 ISOLATE COLUMN VALUE
1707 O06FE 03 C3 ADD AX,BX 3 DETERMINE OFFSET
1708 0700 5B POP BX t RECOVER POINTER
1709 0701 C3 T 3 ALL DONE
1710 0702 s26 ENDP
171 $1=-= WRITE_TTY
1712 ]
1713 ] THIS INTERFACE PROVIDES A TELETYPE LIKE INTERFACE TO THE ]
1714 1 VIDEO CARDS. THE INPUT CHARACTER IS WRITTEN TO 3
1718 H CURSOR POSITION, AND THE CURSOR IS MOVED TO THE NEXT PDSITIDN-
1716 3 IF THE CURSOR LEAVES THE LAST COLUMN OF THE FIELD, THE COLUMN l
17117 ] 1S SET TO ZERO, AND THE ROW VALUE 1S INCREMENTED. IF THE ROW ]
1718 i ROW VALUE LEAVES THE FIELD, THE CURSOR 1S PLACED ON THE LAST ROW, 1
1719 1 FIRST COLUMN, AND THE ENTIRE SCREEN 1S SCROLLED UP ONE LINE. ]
1720 ] WHEN THE SCREEN IS SCROLLED UP, THE ATTRIBUTE FOR FILLING THE )
1724 ] NE'LV BLANKED LINE IS READ FROM THE CURSOR POSITION ON THE PREYIOUS
1722 ] INE BEFORE THE SCROLL, IN CHARACTER MODE. IN GRAPHICS MODE, 1
1723 3 THE 0 COLOR 1S USED. £
1724 ] ENTRY == ]
1728 3 (AH) = CURRENT CRT MODE ]
1726 3 (AL) = CHARACTER TO BE WRITTEN 1
1727 ] NOTE THAT BACK SPACE, CARRIAGE RETURN, BELL AND LINE FEED ARE
1728 1 HANDLED AS COMMANDS RATHER THAN AS DISPLAY GRAPHICS CHARACTERS
:;29 H (BL) = FOREGROUND COLOR FOR CHAR WRITE IF CURRENTLY IN A GRAPHICS MODE
0 3 XIT == '
1731 3 ALL REGISTERS SAVED THROUGH VIDEO_EXIT (INCLUDING (AX)) ]
1732 3
1733 ASSUME DSIDATA
1734 0702 WRITE_ TTV PRO! NEAR
1735 0702 97 XCHG DI,AX i SAVE (AX) REGISTER IN (DI) FOR EXIT
1736 0703 B4 03 AH, 03H 3 CURSOR POSITION
1737 0705 8A 3E 0062 R MOV BH,@ACT I VE_PAGE ] GET CURRENT PAGE SETTING
1738 0709 CD 10 INT 10H 3 READ THE CURRENT CURSOR POSITION
|;39 070B 8B CT Mov AX,DI 1 RECOVER CHARACTER FROM (D1) REGISTER
1740
1741 | Rtaiintd DX NOW HAS THE CURRENT CURSOR POSITION
1742
1743 070D 3C 0D CMP AL,CR 3 1S IT CARRIAGE RETURN OR CONTROL
I;Q‘ OTOF 76 46 JBE us 3 GO TO CONTROL CHECKS IF IT IS
1748
1746 gmm—-- WRITE THE CHAR TO THE SCREEN
1747 0711 B4 O0A uos MOV AH, 0AH 3 WRITE CHARACTER ONLY COMMAND
1748 0713 B9 0001 MoV CX, 1 3 ONLY ONE CHARACTI
1749 0716 CD 10 INT 10H 3 WRITE THE CHARACTER
1750
l;gl | Rt POSITION THE CURSOR FOR NEXT CHAR
1782
1753 0718 FE C2 INC DL
1754 OTIA 3A 16 004A R CMP DL,BYTE PTR @CRT_COLS 3 TEST FOR COLUMN OVERFLOW
1755 OTIE 75 33 JINZ ut 3 SET_CURSOR
1786 0720 B2 00 MoV DL,0 3 COLUWN FOR CURSOR
1757 0722 80 FE 18 CMP DH,25-1 3 CHECK FOR LAST ROW
:;gg 0725 15 2A JNZ ue 3 SET_CURSOR_INC
1760 | tuiuind SCROLL REQUIRED
1761 0727 B4 02 uts Mov AH, 02
I;Gg 0729 CD 10 INT 10H 3 SET THE CURSOR
176
:;:: | Riniuinid DETERMINE VALUE TO FILL WITH DURING SCROLL
1766 072B A0 0049 R MoV AL, OCRT_MODE 3 GET THE CURRENT MODE
1767 O0T2E 3C 04 CMP AL, 4
1768 0730 72 06 Jc vz 3 READ-CURSOR
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1769 0732 3C 07 CMP AL, T
1770 0734 BT 00 MOV BH, 0 3 FILL 'lTH BACKGROUND
1771 0736 75 06 JNE us 3 SCROLL:
1772 0738 vas 3 READ- CURSOR
1773 0738 B4 08 MoV AH, 08H 3 GET READ CURSOR COMMAND
1774 073A CD 10 INT 10H 3 READ CHAR/ATTR AT CURRENT CURSOR
1775 073C 8A FC MoV BH, AH 3 STORE IN BH
1776 073 us: 3 SCROLL-UP
1777 OT3E B8 0601 MoV AX,0601H 3 SCROLL ONE
1778 0741 2B C9 suB CX,CX 3 UPPER LEFT CORNER
1779 0743 B6 18 MoV DH,25-1 3 LOWER RIGHT ROW
1780 0745 BA 16 004A R MOv DL,BYTE PTR @CRT_COLS 3 LOWER RIGHT COLUMN
1781 0749 FE CA DEC oL
1782 0748 Uss 3 VIDEO-CALL-RETURN
1783 0748 CD 10 INT 10H 3 SCROLL UP THE SCREEN
1784 074D us: 3 TTY-RETURN
1785 074D 97 XCHG AX,DI 3 RESTORE THE ENTRY CHARACTER FROM (DI
|;:6 OT4E E9 013D R JMP VIDEO_RETURN 3 RETURN TO CALLER
1
1788 0751 us: 3 SET-CURSOR-INC
1789 0781 FE Cé INC DH 3
1790 0753 uTs 3 SET-CURSOR
1791 0753 B4 02 MoV AH, 02H
1792 0755 EB F4 JMP u4 3 ESTABLISH THE NEW CURSOR
1793
1794 j===--= CHECK FOR CONTROL CHARACTERS
1795 0757 us:
1796 0757 74 13 JE us 3 WAS IT A CARRIAGE RETURN
1797 0759 3C 0A CMP AL,LF 3 IS IT A LINE FEED
1798 0758 74 13 JE uto 3 GO TO LINE FEED
1799 075D 3C 07 CMP AL,0TH 3 IS IT A BELL
1800 OT5F 74 16 JE utt 3 GD TO BELI
1801 0761 3C 08 CMP AL ,08H H IT A BACKSPAC
1802 0763 75 AC JNE vo 3 IF NOT A CONTROL, DISPLAY IT
1803
|:04 $===== BACK SPACE FOUND
1805
1806 0765 0A D2 OR OL,DL 3 1S 1T ALREADV AT START OF LINE
1807 0767 74 EA JE u7 3 SET_CURSO!
1808 0769 4A DEC DX 3 NO -- JUST MOVE 1T BACK
1809 076A EB E7 JMP ur 3 SET_CURSOR
1810
1811 3===== CARRIAGE RETURN FOUND
1812 076C B2 00 u9: MoV DL,0 3 MOVE TO FIRST COLUMN
1813 OT6E EB E3 JMP ur 3 SET_CURSOR
1814
1815 3=~=== LINE FEED FOUND
1816 0770 80 FE 18 u10s CMP DH,25-1 3 BOTTOM OF SCREEN
1817 0773 15 DC JNE ue 3 YES, SCROLL THE SCREEN
1818 0775 EB BO JMP ut 3 NO, JUST SET THE CURSOR
1819
1820 3$==--= BELL FOUND
1821 0777 B9 0533 Uit MoV CX, 1331 3 DIVISOR FOR 896 HZ TONE
1822 077A B3 IF MoV BL,31 3 SET COUNT FOR 31/64 SECOND FOR BEEP
1822 £77C ES 80CC & CALL BEEF 3 SOUND THE POD BELL
1824 OT7F EB CC JMP us 3 TTY_RETURN
1825 0781 WRITE_TTY ENDP
1826 H
1827 3 LIGHT PEN H
1828 3 THIS ROUTINE TESTS THE LIGHY PEN SWITCH AND THE LIGHT ]
1829 3 PEN TRIGGER. IF BOTH ARE Ty THE LOCATION OF THE L H
1830 3 PEN IS DETERMINED. OTHER'ISE. A RETURN WITH NO INFORMATIDN B
1831 H 1S MADE. :
1832 3 ON EXIT: t
1833 3 (AH) = 0 IF NO LIGHT PEN INFORMATION IS AVAILABLE H
1834 3 BX,CX,DX ARE DESTROYED 3
1835 H (AH) = 1 IF LIGHT PEN IS AVAILABLE H
1836 H (DH,DL) = ROW,COLUMN OF CURRENT LIGHT PEN POSITION T
1837 3 (CH) = RASTER POSITION :
|:gg 3 (BX) = BEST GUESS AT PIXEL HORIZONTAL POSITION H
! H
1840 ASSUME DS:DATA
1841 0781 03 03 05 05 03 03 v oB 3,3,5,5,3,3,3,4 3 SUBTRACT_TABLE
1842 03 04
:::3 $===== WAIT FOR LIGHT PEN TO BE DEPRESSED
4
1845 0789 READ_LPEN PROC NEAR
1846 0789 B4 00 MOV AH, 0 3 SET NO LIGHT PEN RETURN CODE
1847 078B 8B 16 0063 R MOV DX, ©ADDR_6845 3 GET BASE ADDRESS OF 6845
1848 0T8F 83 C2 06 ADD DX, 6 3 POINT TO STATUS REGISTER
1849 0792 E( IN AL, DX 3 GET STATUS REGISTER
1850 0793 A8 04 TEST AL, 004H 3 TEST LIGHT PEN SWITCH
1851 0795 74 03 4 V6_A 3 GO _IF YES
1852 0797 E9 08IC R JMP vé 3 NOT SET, RETURN
1853
|:24 $===== NOW TEST FOR LIGHT PEN TRIGGER
1855
1856 079A A8 02 V6_At TEST AL,2 3 TEST LIGHT PEN TRIGGER
1857 079C 75 03 INZ V1A 3 RETURN WITHOUT RESETTING TRIGGER
1858 079E E9 0826 R JMP v1
1859
|:60 3===-= TRIGGER HAS BEEN SET, READ THE VALUE IN
1861
1862 0TA! B4 10 V1A: Mov AH, 16 3 LIGHT PEN REGISTERS ON 6845
1863
1864 g INPUT REGISTERS POINTED TO BY AH, AND CONVERT TO ROW COLUMN IN (DX)
1865
1866 O0TA3 8B 16 0063 R MoV DX,®ADDR_6845 3 ADDRESS REGISTER FOR 6845
1867 OTAT B8A C4 MoV AL s AH 3 REGISTER TO READ
1868 0TA9 EE our DX, AL 3 SET IT UP
1869 OTAA EB 00 JMP $+2 3 1/0 DELAY
1870 OTAC 42 INC (224 3 DATA REGISTER
1871 OTAD EC IN AL ,DX 3 GET THE VALUE
1872 OTAE 8A E8 MoV CH, AL 3 SAVE IN CX
1873 0780 4A DEC DX 3 ADDRESS REGISTER
1874 07B1 Cc4 INC AH
1875 0783 8A C4 MoV AL, AH 3 SECOND DATA REGISTER
1876 07B5 EE ouT DX, AL
1877 07B6 42 INC DX H POlNT TD DATA REGISTER
1878 07B7 EB 00 Ji + 3 1/0
1879 07B9 EC IN AL ,DX 3 GET SECOND DATA VALUE
1880 OTBA 8A ES5 MOV AH,CH 3 AX HAS INPUT VALUE
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3===== AX HAS THE VALUE READ IN FROM THE 6845
8A 1E 0049 R MoV BL,OCRT_MODE
2A FF sus BH,BH 1 MODE VALUE T
2E: 8A 9F 0781 R MoV BL,CS:V1[BX] 3 DETERMINE AMDUNT TO SUBTRACT
28 sus AX,BX 3 TAKE IT AWAY
8B IE 004E R MOV BX,OCRT_START
DI EB SHR BX, 1
28 C3 suB AX,BX 3 CONVERT TO CORRECT PAGE ORIGIN
79 02 JNS v2 3 IF POSITIVE, DETERMINE MODE
28 co sus AX, AX 3 <0 PLAYS AS 0
3----- DETERMINE MODE OF OPERATION
va: 3 DETERMINE_MODE
BI 03 MoV cL,3 3 SET_*8 SHTFT col
80 3E 0049 R 04 cMP OCRT_MODE, 4 3 DETERMINE IF GRAPHICS OR ALPHA
12 2 JB v4 3 ALPHA_PEN
80 3E 0049 R 07 CMP ©CRT_MODE, 7
T4 23 JE v4 + ALPHA_PEN
$--==- GRAPHICS MODE
B2 28 MoV DL, 40 3 DIVISOR FOR GRAPHICS
Fe F2 DIV oL 3 DETERMINE ROW(AL) AND cOLUMN(An)
3 AL RANGE 0-99, AH RAN
3----- DETERMINE GRAPHIC ROW POSITION
BA EB MoV CH, AL 3 SAVE ROW VALUE IN CH
02 ED ADD CH,CH 3 *2 FOR EVEN/ODD FIELD
8A DC MoV BL,AH 3 COLUMN VALUE TO BX
2A FF sus BH,BH 3 MULTIPLY BY 8 FOR MEDIUM RES
80 3E 0049 R 06 CMP ©CRT_MODE, 6 i DETERMINE MEDIUM OR HIGH RES
75 04 JINE v3 3 NOT_HIGH_RES
Bl 04 MOV CL,4 3 SHIFT VACUE FOR HIGH RES
DO E4 SAL AH, 1 3 COLUMN VALUE TIMES 2 FOR HIGH RES
v3s 3 NOT_HIGI
D3 E3 SHL BX,CL 3 MuLTlPLv °|s FOR HIGH RES
3----- DETERMINE ALPHA CHAR POSITION
BA D4 MoV DL,AH 3 COLUMN VALUE FOR RETURN
8A FO MOV DH, AL 3 ROW VALUE
DO EE SHR DH, | 3 DIVIDE BY 4
DO EE SHR DH, | 3 FOR_VALUE IN 0-24 RANGE
EB 12 JMP SHORT V5 3 LIGHT_PEN_RETURN_SET
$===-= ALPHA MODE ON LIGHT PEN
V4 3 ALPHA_PEN
F6 36 004A R DIV BYTE PTR OCRT_COLS 3 DETERMINE ROW,COLUMN VALUE
8A FO MOV DH, AL 3 ROWS T DH
8A D4 MOV DL, AH 3 COLS TO DL
D2 EO SAL AL,CL 3 MULTIPLY ROWS * 8
8A E8 MOV CH, AL 3 GET RASTER VALUE TO RETURN REGISTER
8A DC MOV BL,AH 1 CDLUMN VA
32 FF XOR BH,BH 3
D3 E3 SAL BX,CL
V51 3 LIGHT_PEN_RETURN SET
B4 01 Mov AH, 1 1 INDICATE EVERY THING SET
ve: 3 LIGHT PEN_RETURN
52 PUSH DX 3 SAVE RETURN VALUE (IN CASE)
8B 16 0063 R MOV DX, @ADDR_6845 3 GET BASE ADDRESS
83 C2 07 ADD DX, 7 1 POINT TO RESET PARM
EE out DX, AL 3 ADDRESS, NOT DATA, IS IMPORTANT
5A POP DX i RECOVER VALUE
V11 1 RETURN_NO_RESET
5D POP BP
SF POP Dl
5E POP sl
1F POP DS 3 DISCARD SAVED BX,CX,DX
1F POP DS
1F POP DS
1F POP DS
o7 POP ES
CF IRET
READ_LPEN ENDP

CODE™ ENDS
END
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! PAGE 118,121

2 TITLE BIOS ----- 06/10/85 BI0OS ROUTINES

3 .286C

4 LLIST

i 0000 CODE  SEGMENT BYTE PUBLIC

7 PUBLIC EQUIPMENT !

8 PUBLIC MEMORY SIZE_DET_

?o PUBLIC NMI_INT_1

1" EXTRN  C8042:NEAR 3 POST SEND 8042 COMMAND ROUTINE

12 EXTRN  CMOS_READ:NEAR 3 READ CMOS LOCATION ROUTINE

13 EXTRN  DI:NEAR 3 "PARITY CHECK 1" MESSAGE

14 EXTRN  D2:NEAR 3 "PARITY CHECK 2" MESSAGE

15 EXTRN  D2AINEAR 3 "?7777" UNKNOWN ADDRESS MESSAGE

16 EXTRN NEAR 3 LOAD (DS) WITH DATA SEGMENT SELECTOR

"7 EXTRN OBF "_4231NEAR 3 POST WAIT 8042 RESPONSE ROUTINI

18 EXTRN T_HEX1NEAR 3 DISPLAY CHARACTER NE

19 EXTRN  PRI-SEGINEAR 3 DISPLAY FIVE CHARACTER ADDRESS ROUTINE

20 EXTRN  P_MSG:NEAR 3 DISPLAY MESSAGE STRING ROUTINE

1

22 3=== INT. 12 H

23 § MEMORY_SIZE_DETERMINE 3

24 3 THIS ROUTINE RETURNS THE AMOUNT OF MEMORY IN THE SYSTEM AS '

25 i DETERMINED BY THE POST ROUTINES. (UP_TO 640K) '

26 i NOTE THAT THE SYSTEM MAY NOT BE ABLE TO USE 1/0 MEMORY UNLESS '

27 3 THERE 1S A FULL COMPLEMENT OF 512K BYTES ON THE PLANAR. 1

28 3 INPUT '

29 3 NO REGISTERS '

30 s OMEMORY_SIZE VARIABLE 1S SET DURING POWER ON DIAGNOSTICS '

3 i ACCORDING T3 THE FOLLOWING ASSUMPTIONS: '
] s

33 i 1. CONFIGURATION RECORD IN NON-VOLATILE MEMORY EQUALS THE ACTUAL '

g; 3 MEMORY S1ZE INSTALLED. :
3 )

36 3 2. ALL_INSTALLED MEMORY IS FUNCTIONAL. IF THE MEMORY TEST DURING '

37 3 POST INDICATES LESS, THEN THIS VALUE BECOMES THE DEFAULT. '

38 3 IF NON-VOLATILE MEMORY IS NOT VALID (NOT INITIALIZED OR BATTERY '

39 3 FAILURE) THEN ACTUAL MEMORY DETERMINED BECOMES THE DEFAULT. 1

40 3 '

4 3 3. ALL MEMORY FROM 0 TO 640K MUST BE CONTIGUOUS. '
3 '

43 3 OUTPUT '

e 3 (AX) = NUMBER OF CONTIGUOUS 1K BLOCKS OF MEMORY i
3

b ASSUME  CS31CODE,DS1DATA

48 0000 MEMORY_SIZE_DET_1 PROC FAR

49 0000 FB STI 3 INTERRUPTS BACK ON

50 0001 IE PUSH DS 3 SAVE SEGMENT

81 0002 E8 0000 E CALL  DDS 3 ESTABLISH ADDRESSING

52 0005 Al 0013 R MOV AX,OMEMORY_S | ZE 3 GET VALUE

53 0008 IF POP DS 3 RECOVER SEGMENT

84 0009 CF IRE 3 RETURN TO CALLER

85 000A MEI‘DRV_S 1 P

86

57 === INT_ 11 H

88 3§ EQUIPMENT DETERMINATION 1

59 3 THIS ROUTINE ATTEMPTS TO DETERMINE WHAT OPTIONAL T

60 3 DEVICES ARE ATTACHED TO THE SYSTEM. '

61 3 INPUT )

62 3 No_REGISTERS '

63 3 THE OEQUIP_FLAG VARIABLE IS SET DURING THE POWER ON '

64 3 DIAGNOSTIC§ USING THE FO LLOIING HARDWARE ASSUMPTIONS: 1

68 3 PORT 03FA = INTERRUPT ID REGISTER OF 8250 '

66 3 O2FA = INTERRUPT ID REGISTER OF 8280 (SECONDARY) :

67 s BITS 7-3 ARE ALWAYS 0 '

68 3 PORT 0378 = OUTPUT PORT OF PRINTER (PRIMARY) s

69 3 0278 = OUTPUT PORT OF PRINTER (SECONDARY) '

70 3 03BC = OUTPUT PORT OF PRINTER (MONOCHROME-PRINTER) 1

7 i OUTPUT 1

12 3 (AX) 1S SET, BIT SIGNIFICANT, TO INDICATE ATTACHED 1/0 i

73 3 BIT 15,14 = NUMBER OF PRINTERS ATTACHED '

74 1 BIT 13 = INTERNAL MODEM INSTALLED :

5 3 BIT 12 NOT U '

76 3 BIT 11,10,9 = NUMBER OF RS232 CARDS ATTACHED '

17 3 BIT 8 = NOT US| '

78 3 BIT 7,6 » MUMBER OF DISKETTE DRIVES '

79 3 00=1, 01=2 ONLY '

80 3 BIT 5,4 = INITIAL VIDEO uoos '

a1 3 00 - UNUSED '

82 i 01 - 40X25 BW USING COLOR CARD :

83 i 10 - 80X25 BW USING COLOR CARD '

8 3 11 - 80X25 BW USING BW CARD '

8 ] 3

86 3 BIT 3 = NOT USED 1

87 3 BIT 2 = NOT USED 3

88 3 BIT | = MATH COPROCESSOR '

89 3 BIT 0 = | DISKETTE INSTALLED) ]

90 3 NO OTHER REGISTERS AFFECTED '

91 3

92

93 000A EQUIPMENT_1 PROC FAR 3 ENTRY POINT FOR ORG OF84DH

94  000A FB sTi 3 INTERRUPTS BACK ON

95 0008 IE PUSH DS 3 SAVE SEGMENT REGISTER

96  000C E8 0000 E CALL  DDS 3 ESTABLISH ADDRESSING

97  000F A1 0010 R MOV AX,OEQUIP_FLAG 3 GET THE CURRENT SETTINGS

98 0012 IF POP oS 3 RECOVER SEGMENT

99 001 IRET 3 RETURN TO CALLER

100 0014 EQUIPMENT_! ENOP
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1== HARDWARE INT

04-21-86

DW, 1 02 (
] NON-”ASKABLE lNTERRUPT ROUTINE (REAL
S ROUTINE WILL PRINT A 'PARITY

PARITY CHECK 2 = OFF PLANAR BOARD

TO FIND THE STORAGE LOCATION IN BASE 640K CONTAINING THE BAD PARITY.
IF FOUND, THE SEGMENT ADDRESS WILL BE PRINTED. IF NO PARITY ERROR
CAN BE FOUND (INTERMITTENT READ PROBLEM) ?7??7? WILL BE DISPLAYED
WHERE THE ADDRESS WOULD NORMALLY GO.

PARITY CHECK | = PLANAR BOARD MEMORY FAILURE.

E)
CHECK 1 OR 2" MESSAGE AND ATTEMPT

MEMORY FAILURE.

NMI_INT_1 PROC NEAR
USH

SAVE ORIGINAL CONTENTS OF (AX)

IN AL ,PORT_B 1 READ_STATUS PORT
TEST AL.PARITY ERR 3 PARITY CHECK OR_1/0 CHECK ?
INZ NM 3 GO TO ERROR HALTS IF HARDWARE ERROR
MoV AL.CMOS SHUT_DOWN 3 ELSE ?7 - LEAVE NMI ON
CALL  CMOS_REXD 3 TOGGLE NMI USING COMMON READ ROUTINE
POP AX 3 RESTORE ORIGINAL CONTENTS OF (A
IRET 3 EXIT NMI HANDLER BACK TO FRocRAu
NMI_1 3 HARDWARE ERROR
PUSH  AX 3} SAVE INITIAL CHECK MASK IN (AL)
oV AL ,CMOS_SHUT_DOWN+NMI  § MASK TRAP (NMI) INTERRUPTS OFF
CALL  CMOS_READ 3 OPEN STANDBY LATCH BEFORE POWER DOWN
MOV AL,DTS_KBD 1 DISABLE THE KEYBOARD
CALL  c8042 3 SEND COMMAND TO ADAPTER
CALL  DDS 3 ADDRESS DATA SEGMENT
MoV AH,0 3 INITIALIZE AND SET MODE FOR VIDEO
MoV AL, 0CRT_MODE 3 GET CURRENT MODE
INT 10H 3 CALL VIDEO_1O TO CLEAR SCREEN
[ DISPLAY "PARITY CHECK ?" ERROR MESSAGES
POP AX 3 RECOVER INITIAL CHECK STATUS
MoV S1,0FFSET D1 3 FLANAR ERROR, ADDRESS "PARITY CHECK 1"
TEST AL PARITY _CHECK 1 ECK FOR LANAR ERROR
Jz 1 SKIP
PUSH 3 SAVE STATUS
CALL P MSG 3 DISPLAY "PARITY CHECK 1" MESSAGE
I 2 POP AX 3 AND RECOVER STATUS
MI_21
MoV S1,0FFSET D2 1 ADDRESS OF "PARITY CHECK 2" MESSAGE
TEST AL, 10_CHECK 3 1/0 PARITY CHECK ?
3 SKIP IF CORRECT ERROR DISPLAYED
CALL P_M3G 3 DISPLAY "PARITY CHECK 2" ERROR
[ TEST FOR HOT NMI ON PLANAR PARITY LINE
NMI_31
IN AL,PORT_B
OR AL ,RAM_| FAR _OFF 1 TOGGLE PARITY CHECK ENABLES
out PORT_BA
AND AL ,RAM PAR ON 3 TO CLEAR THE PENDING CHECK
out PORT_B7AL
cLD 3 SET DIRECTION FLAG TO INCREMENT
suB DX, DX 3 POINT (DX) AT START OF REAL MEMORY
sus , 3 SET (SI1) TO START OF
IN AL,PORT_B 3 READ CURRENT PARITY CHECK LATCH
TEST  AL,PARITY_ERR 3 CHECK FOR HOT NMI SOURCE
INZ NMI_5 3 SKIP IF ERROR NOT RESET (DISPLAY 777
gom—-- SEE IF LOCATION THAT CAUSED PARITY CHECK CAN BE FOUND IN BASE MEMORY
4 Mov BX,OMEMORY_S1ZE 3 GET BASE MEMORY SIZE WORD
t
oV DS,DX 3 POINT TO 64K SEGMENT
MoV CX,4000H*2 3 SET WORD COUNT FOR 64 KB SCAN
REP 1 oF
IN AL, PORT. 3 READ PARITY CHECK
TEST AL, PARITY _ERR 3 CHECK FOR ANY PARITV ERROR PEND ING
INZ NMi_6 3 GO PRINT SEGMENT ADDRESS IF ERROR
ADD DH,010H 3 POINT TO NEXT 64K BLOCK
sus BX,16D%4 3 DECREMENT COUNT OF 1024 BYTE SEGMENTS
- NMI_4 3 LOOP TILL ALL 64K SEGMENTS DONE
IM1_53
- oV S1,0FFSET D2A 3 PRINT ROW OF 7?7?7 IF PARITY
g:%L P_MSG 3 CHECK COULD NOT BE RE-CREATED
HLT 3 HALT SYSTEM
NMI_63
CALL  PRT_SEG 3 PRINT SEGMENT VALUE (IN DX)
MoV AL, T(* 3 PRINT (S)
CALL  PRT_HEX
MoV AL,7S*
CALL  PRT_HEX
MoV AL,T) ¢

a
e

NMI_INT_{ ENDP
CODE  ENDS
END

HALT SYSTEM
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1 PAGE 118,121
2 TITLE BIOS! ---~ 06/10/85 INTERRUPT 15H BIOS ROUTINES
3 .286C
4 JLIST
5 0000 CODE SEGMENT BYTE PUBLIC
6
1 PUBLIC CASSETTE_IO_1{
8 PUBLIC GATI
9 PUBLIC SHUTS
10
11 EXTRN CMOS_READ:NEAR 3 READ CMOS LOCATION ROUTINE
12 EXTRN  CMOS_WRITE:NEAR 3 WRITE CMOS LOCATION ROUTINE
13 EXTRN CONF_TBL tNEAR 3 SYSTEM/BIOS CONFIGURATION TABLE
14 EXTRN  DDS:NEAR 3 LOAD (DS) WITH DATA SEGMENT SELECTOR
:2 EXTRN  PROC_! SHUTDD'NINEAR 3 80286 HARDWARE RESET ROUTINE
17 3=== INT 15 H
|g 3 INPUT = CASSETTE 1/0 FUNCTIONS ]
1 3 t
20 ] (AH) = O00H H
21 i (AH) = O1H H
22 3 (AH) = 02H H
23 3 (AH) = O03H :
24 i RETURNS FOR THESE FUNCTIONS ALWAYS (AH) = 86H, CY = 1) :
g: 3 IF CASSETTE PORT NOT PRESENT t
1 H
27 3 INPUT - UNUS FUNCTIONS H
28 3 (A 04H THROUGH TFH :
29 3 RETURNS FOR THESE FUNCTIONS ALWAYS (AH) = 86H, CY = 1) H
30 i (UNLESS INTERCEPTED BY SYSTEM HANDLEI H
3; H NOTE: THE KEYBOARD INTERRUPT HANDLER INTERRUPTS WITH AH=4FH 3
3 3 3
33 3 EXTENSIONS :
34 ) (AH) = 80H DEVICE OPEN 1
35 1 (BX) = DEVICE ID 3
3? H (CX) = PROCESS ID H
3 ] H
38 H (AH) = 81H DEVICE CLOSE H
39 H (BX) = DEVICE ID H
4? H (CX) = PROCESS ID H
4 H H
42 H (AH) = 82H PROGRAM TERMINATION H
43 ] (BX) = DEVICE ID 3
44 3 t
45 H (AH) = 83H EVENT WAIT 3
46 3 H
41 3 (AL) = 00H SET INTERVAL :
48 H (ES:BX) POINTER TO A BYTE IN CALLERS MEMORY 3
49 3 THAT WILL HAVE THE HIGH ORDER BIT SET 3
50 H AS SOON AS POSSIBLE AFTER THE INTERVAL :
51 3 EXPIRES. 3
Sg 3 (CX,DX) NUMBER OF MICROSECONDS TO ELAPSE BEFORE :
5. :
54 : (AL) = mu rugcgl_ :
55 3 3
56 3 RETURNS: CARRY IF AL NOT = O0OH OR 0 H
g; 3 OR IF FUNCTION AL=0 ALREADV BUSY H
H 3
59 H (AH) = 84H JOYSTICK SUPPORT H
60 3 (DX) = OOH - READ THE CURRENT SWITCH SETTINGS 3
61 3 RETURNS AL = SWITCH SETTINGS (BITS 7-4) ]
62 3 (DX) = O1H - READ THE RESISTIVE INPUTS H
63 H RETURNS AX = A(x) VALUE H
64 i BX = A(y) VALUE H
65 3 CX = B(x) VALUE 3
6? 3 DX = B(y) VALUE H
6 3 H
68 3 (AH) = 85H SYSTEM REQUEST KEY PRESSED H
69 : (AL) = O0OH MAKE OF K 3
1? H (AL) = O1H BREAK OF KEY 3
7 H H
72 3 (AH) = 86H WAIT 3
73 3 (CX,DX) NUMBER OF MICROSECONDS TO ELAPSE BEFORE H
;: H RETURN TO CALLER 3
H 3
76 H (AH) = 8TH MOVE BLOCK ]
17 H (cx) NUMBER OF WORDS TO MOVE t
1: 3 (ES:S1) POINTER TO DESCRIPTOR TABLE B
7 H H
g? 3 (AH) = 88H EXTENDED MEMORY SIZE DETERMINE 3
H )
8; 3 (AH) = 89H PROCESSOR TO VIRTUAL MODE H
8 H t
84 3 (AH) = 90H DEVICE BUSY LOOP 3
85 3 (AL) SEE TYPE CODE E
86 ] H
87 ] (AH) = 91H INTERRUPT COMPLETE FLAG SET H
88 3 (AL) TYPE C :
89 1 00H -> TFH H
90 3 SERIALLY REUSABLE DEVICES t
91 3 OPERATING SYSTEM MUST SERIALIZE ACCESS H
92 H 80H -> BFH t
93 H REENTRANT DEVICES3; ES:BX IS USED TO B
94 3 DISTINGUISH DIFFERENT CALLS (MULTIPLE 1/0 3
95 3 CALLS ARE ALLOWED SIMULTANEOUSLY) 3
96 H COH -> FFH H
97 3 WAIT ONLY CALLS -- THERE IS NO 3
98 3 COMPLEMENTARY °*POST®' FOR THESE WAITS. *
99 3 THESE ARE TIMEOUT ONLY. TIMES ARE H
180 ] FUNCTION NUMBER DEPENDENT. :
101 1 H
102 3 TYPE DESCRIPTION TIMEOUT )
103 3 H
104 H O0H = SK YES H
108 1 01H = DISKETTE YES 3
106 3 02H = KEYBOARD NO H
107 H 80H = NETWORK NO 3
108 H ES:BX --> NCB 3
109 H FDH = DISKETTE MOTOR START YES 1
|:0 H FEH = PRINTER YES 3
11 3 1
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B10S! 06/10/85 INTERRUPT
12 PAGE
13 3 (AH) = COH  RETURN CONFIGURATION PARAMETERS POINTER s
114 3 RET! 3
s 3 (AH) = OOH AND CY=z 0 (IF PRESENT ELSE 86 AND CY= 1)
116 3 (ES1BX) = PARAMETER TABLE ADDRESS POINTER 3
"7 1 WHE l
118 3 3
119 3 ow 8 LENGTH OF FOLLOWING TABLE 1
120 3 DB MODEL_BYTE SYSTEM MODEL BYTE 1
121 1 DB TYPE_BYTE SYSTEM MODEL TYPE BYTE :
122 1 DB BIOS_LEVEL B10S REVISION LEVEL '
123 3 oB 7 10000000 = DMA CHANNEL 3 USE BY BIOS &
124 3 01000000 = CASCADED INTERRUPT LEVEL 2 1t
125 3 00100000 = REAL TIME CLOCK AVAILABLE 1
126 3 00010000 = KEYBOARD SCAN CODE HOOK 1AM
127 3 0B 0 RESERVED t
128 ' 0B 0 RESERVED 3
129 3 DB 0 RESERVED 3
130 3 0B 0 RESERVED 1
131 3 3
132 H
133
134 ASSUME CS:CODE
135
136 0000 CASSETTE_10O_t  PROC FAR
137 0000 FB 3T1 1 ENABLE INTERRUPTS
138 0001 80 FC 80 cMP AH, 080H 3 CHECK FO R
139 0004 72 4C JB 3 RETURN
140 0006 80 FC CO cMP AH, 0COH 3 CHECK FOR CONFIGURATION PARAMETERS
141 0009 T4 4F JE CONF_PARMS
142 0008 80 EC 80 sus . 3 BASE ON 0
143 000E 74 48 Jz DEV_OPEN 3+ DEVICE OPEN
144 0010 FE CC DEC AH
145 0012 T4 44 Jz DEV_CLOSE 3+ DEVICE CLOSE
146 0014 FE CC DEC AH
147 0016 T4 40 Jz PROG_TERM 1 PROGRAM TERMINATION
148 0018 FE CC DEC AH
149 001A T4 47 Jz EVENT_WAIT 3 EVENT WAIT
150 001C FE CC DEC AH
151 00IE 75 03 INZ NOT_JOYSTICK
152 0020 E9 00DB R JMP JOYZSTICK 3 JOYSTICK BIOS
153 0023 NOT_JOYSTICK:
154 0023 FE CC H
155 0025 T4 31 Jz SYS_REQ 3 SYSTEM REQUEST KEY
156 0027 FE CC DEC AH
157 0029 74 07 Jz Ci_A 3 OWAIT
158 0028 FE CC DEC AH
159 002D 75 06 INZ ci 8
160 002F E9 01D6 R JMP BLGCKMOVE 3 MOVE BLOCK
161
:sg 0032 E9 0175 R Ci_A:  JWP WAIT 3 WAIT
6
164 0035 FE CC c1_B: DEC AH
165
166 0037 75 03 JNZ c1c
167 0039 E9 03FC R JMP EXT_MEMORY 3 GO GET THE EXTENDED MEMORY
168
169 003C FE CC c1_C: DEC AH
170 003E 75 03 INZ ci D 3 CHECK FOR FUNCTION 89H
'7é 0040 E9 0408 R JMP SET_VMODE 3 SWAP TO VIRTUAL MODE
17
173 0043 80 EC 07 c1_D: sus AH,T 3 CHECK FOR FUNCTION 90H
174 0046 75 03 JINZ ci E 1 GO IF NOT
175 0048 E9 0491 R JMP DEVICE_BUSY
176
177 0048 FE CC Ci_E: DEC AH 3 CHECK FOR FUNCTION 91H
178 004D 75 03 JNZ ct 3 GO IF NOT
1;9 004F E9 0495 R JMP INT_COMPLETE
180
181 0052 B4 86 cis MOV AH, 86H 3 SET BAD COMMAND
182 0054 F9 sTC 3 SET CARRY FLAG ON
183 0055 CiI_F:
::; 0055 CA 0002 RET 2 3 FAR RETURN EXIT FROM ROUTINES
186
187 0058 DEV_OPEN: 3 NULL HANDLERS
188
189 0058 DEV_CLOSE:
190
191 0058 PROG_TERM:
192
193 0058 SYS_REQ:
194 0058 EB FB JMP c1F 3 RETURN
:95 005A CASSETTE_10_t  ENBP
96
197  005A CONF_PARMS PROC NEAR
198 005A OE PUSH cs 3 GET CODE SEGMENT
199 0058 07 POP ES 3 PLACE IN SELECTOR POINTER
200 005C BB 0000 E MOV BX,0FFSET CONF_TBL 3 GET OFFSET OF PARAMETER TABLE
201 O00SF 32 E4 XOR AH,AH 3 CLEAR AH AND SET CARRY OFF
202 0061 EB F2 JMP Ci F 3 EXIT THROUGH COMMON RETURN
203 0063 CONF_PARMS ENDBP v
204 m
205 0063 EVENT_WAIT PROC NEAR o
206 ASSUME  DS3:DATA =
207 0063 IE PUSH D! 3 SAVE =
208 0064 E8 0000 E CALL DDS o
209 0067 OA CO OR AL, AL
210 0069 74 08 Jz EVENT_WAIT_2 3 GO_IF ZERO =
211 006B FE C8 DEC AL 3 CHECK IF 1 s
212 006D 74 45 Jz EVENT_WAIT_3
213 006F IF POP DS 3 RESTORE DATA SEGMENT
214 0070 F9 STC 3 SET_CARRY
215 0071 EB E2 N Ci_F 3 EXIT
216
217 0073 EVENT_WAIT_2:
218 0073 FA cLT 3 NO_INTERRUPTS ALLOWED
219 0074 F6 06 00AO R Of TEST ORTC_WAIT _FLAG,01 3 CHECK FOR FUNCTION ACTIVE
220 0079 74 05 Jz EVENT_WAIT_1
221 0078 FB STI 3 ENABLE INTERRUPTS
222 007C IF POP DS
223 007D F9 STC 3 SET ERROR
224 007E EB D5 N ci_F 3 RETURN
25
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226 EVENT_WAIT_11
227 IN AL, INTBO1 3 ENSURE INTERRUPT UNMASKED
228 JMP +
229 AND AL, OFEH
230 out INTBO1
231 MOV OUSER _| FLAG SEG ES 3+ SET UP TRANSFER TABLE
32 MoV OUSER Fl
33 MOV ORTC. HlGH,cx
34 [ ORTC_LOW,
35 0098 C6 06 00AO R 01 MOV ORTC_WAIT FLAG,01 3 SET ON FUNCTION ACTIVE SWITCH
36 009D BO 0B MOV AL,CHOS_REX 3 ENABLE PIE
37 009F E8 0000 E CALL CMOS_READ 3 READ CMOS LOCATION
38 00A2 24 TF AND AL, OTFH 3 CLEAR SET
39 00A4 OC 40 OR AL, 040H 1 ENABLE PIE
40  00A6 30 PUSH AX 3 SAVE AH
241 00A7 8A EO MoV AH, A 3 PLACE DATA INTO DATA REGISTER
242 00A9 BO 0B MOV AL, cuos REG_B 3 ADDRESS ALARM REGISTER
243 00AB E8 0000 E CALL cuus RTTE ~ 3 PLACE DATA IN AH INTO ALARM REGISTER
44 00AE 58 POP 3 RESTORE AH
45  00AF IF POP Ds
46 0080 FB STI 3 ENABLE INTERRUPTS
47 0081 F8 cLe 3 CLEAR CARRY
48 0082 EB Al JMP Ci_F
249
250 gomm-- CANCEL
251
252 0084 EVENT_WAIT_3:
253 0084 FA c.T 3 DISABLE INTERRUPT
254 00B5 F6 06 00A0 R 02 TEST ORTC_WAIT_FLAG,02H 3 CHECK FOR "WAIT" IN PROGRESS
:sa 00BA 74 05 Jz EVENT_WAIT 4 3 SKIP TO CANCEL CURRENT "EVENT_WAIT"
56
257 00BC FB STI 3 ENABLE INTERRUPTS
258 008D IF POP DS i CLEAR STACK
259 00BE F9 STC 3 AND SET CARRY FLAG FOR ERROR REQUEST
ge? 00BF EB 94 JMP CI_F 3 EXIT
6
262 00C EVENT_WAIT 4:
263 00CI 50 PUSH AX 3 SAVE (WITH lNTERRUPTS DISABLED)
264 00C2 B8 0BOB MOV AX, X*CMOS_REG_B 1 TURN OFF P
265 00C5 E8 0000 E CALL CMOS_READ™ i GET ALARM REGISTER
266 00C8 24 BF AND AL,O0BFH 3 CLEAR P
267 00CA 86 EO XCHG AH,AL 3 PLACE INTO WRITE REGISTER
268 00CC E8 0000 E CALL CMOS_WRITE 3 WRITE BACK TO ALARM REGISTER
269 0OCF 58 POP t RESTORE Al
270 00DO C6 06 00AO R 00 MOV ORTC_WAIT_FLAG,0 3 SET FUNCTION ACTIVE FLAG OFF
271 00D5 FB STI 3 ENABLE INTERRUPTS
272 00D6 IF POP Ds 3 RESTORE DATA SEGMENT
273 00D7 F8 cLe 3 SET CARRY OFF
g;g 00D8 E9 0055 R JMP Ci_F 3 RETURN
276 000B EVENT_WAIT ENDP
211 1--=- JoY_STICl
g;g 3 THls ROUTINE WILL READ THE JOYSTICK PORT :
H :
280 3 INPUT H
281 3 (DX)=0 READ THE CURRENT SWITCHES :
geg 3 RETURNS (AL)= SWITCH SETTINGS IN BITS 7-4 s
8 ] 1
284 1] (DX)=1 READ THE RESISTIVE INPUTS t
285 3 RETURNS (AX)=A(x) VALUE ]
286 3 (BX)=A(y) VALUE '
287 1 (CX) =B (x) VALUE '
288 3 (DX)=B(y) VALUE '
289 3 3
gg? 3 CY FLAG ON IF NO ADAPTER CARD OR INVALID CALL 1
3
292
293 000B JOY_STICK PROC NEAR
294 00DB FB STI 3 INTERRUPTS BACK ON
295 00DC 8B C2 MOV AX,DX 3 GET SUB FUNCTION CODE
296 0ODE BA 020! MOV DX,201H 3 ADDRESS OF PORT
297 00E! OA CO OR AL, AL
298 O00E3 74 0B Jz Joy_2 3 READ SWITCHES
299 00ES FE C8 DEC AL
300 OOE7 74 0C Jz Joy_3 3 READ RESISTIVE INPUTS
301 00E9 E9 0052 R JMP ct 3 GO TO ERROR RETURN
302 00EC JoY_t1:
303 00EC FB STI
gg: 00ED E9 0055 R JMP Ci_F 3 GO TO COMMON RETURN
306 00F0 Jov_2:
307 00F0 EC IN AL,DX
308 OOF1 24 FO AND AL, OFOH 3 STRIP UNWANTED BITS OFF
ao: 00F3 EB F7 JMP Joy_1 3 FINISHED
31
311 OOF5 Jov_3:
312 00F5 B3 0I MoV BL,!
313 OOF7 E8 0113 R CALL TEST_CORD
314 OOFA 51 PUSH cX 1 SAVE A(X) VALUE
315 00FB B3 02 MOV BL,2
316 0OFD E8 0113 R CALL TEST_CORD
317 0100 51 PUSH cx 3 SAVE A(Y) VALUE
318 0101 B3 04 oV BL,4
319 0103 E8 0113 R CALL TEST_CORD
320 0106 51 PUSH cX 3 SAVE B(X) VALUE
321 0107 B3 08 MOV BL,8
322 0109 E8 0113 R CALL TEST_CORD
323 010C 8B DI MOV DX, C 3 SAVE B(Y) VALUI
324 010E 59 POP X 3 GET B(X) VALUE
325 O010F 5B POP BX 3 GET A(Y) vALuE
326 0110 58 POP AX 3 GET A(X) VAI
327 0111 EB D9 JMP Jov_t t FINISHED - RETURN
328
329 0113 TEST_CORD PROC NEAR
330 0113 52 PUS DX 1 SAVE
331 0114 FA cLl1 3 BLOCK INTERRUPTS WHILE READING
332 0115 BO 00 MOV AL,0 3 SET UP TO LATCH TIMER 0
333 0117 E6 43 out TIMER+3,AL
334 0119 EB 00 JMP +2
335 011B E4 40 IN AL, TIMER 3 READ LOW BYTE OF TIMER 0
336 011D 00 JMP $+2
337 OIIF 8A EO MOV AH, AL
338 0121 E4 40 IN AL, TIMER 3 READ HIGH BYTE OF TIMER 0
339 0123 86 EO XCHG AH, AL 3 REARRANGE TO HIGH,LOW
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340 0125 50 PUSH AX 3 SAVE
341 0126 BY 04FF MOV CX, 4FFH 3 SET COUNT
342 0129 EE out DX, AL 3 FIRE TIMER
343 012A EB 00 JMP $+2
344 012C TEST_CORD_11
345 012C EC IN AL,DX 3 READ VALUES
346 012D 84 C3 TEST AL,BL 3 HAS PULSE ENDED?
347 012F EO FB LOOPNZ TEST_CORD_|
348 0131 83 F9 00 CMP cX,0
349 0134 59 POP cx 3 ORIGINAL COUNT
350 0135 75 04 JINZ SHORT TEST_CORD_2
381 0137 2B C9 suB CX,CX 3 SET_0 COUNT FOR RETURN
352 0139 EB 28 JMP SHORT TEST_CORD_3 3 EXIT WITH COUNT = 0
353 0138 TEST_CORD_2:
354 0138 BO 00 MOV AL,0 3 SET UP TO LATCH TIMER 0
355 013D E6 43 out TIMER+3,AL
356 013F EB 00 JMP $+
357 0141 E4 40 IN AL, TIMER 3 READ LOW BYTE OF TIMER 0
358 0143 8A EO MoV AH, AL
359 0145 EB 00 JMP $+2
360 0147 E4 40 IN AL, TIMER 3 READ HIGH BYTE OF TIMER 0
;en 0149 86 EO XCHG AH, AL 1 REARRANGE TO HIGH,LOW

62
363 0148 3B C8 CMP CX, AX 3 CHECK FOR COUNTER WRAP
364 014D 73 0B JAE TEST_CORD_4 3 GO IF NO
365 014F 52 PUSH DX
366 0150 BA FFFF MoV DX, -1
367
368 0153 2B DO sus DX, AX 3 ADJUST FOR WRAP
369 0155 03 CA ADD €X,DX
370 0157 5A POP bX
3;| 0158 EB 02 JMP SHORT TEST_CORD_5
312
373 015A TEST_CORD 41
374 015A 2B C8 sUs CX, AX
315 015C . TEST_CORD 51
376 015C 81 EI IFFO ARD CX, IFFOH 1 ADJUST
377 0160 C1 E9 04 SHR CX,4
318
3719 0163 TEST_CORD_3:
380 0163 FB sT1 1 INTERRUPTS BACK ON
381 0164 BA 0201 MOV DX,201H 3 FLUSH OTHER INPUTS
382 0167 51 PUSH cx

383 0168 50 PUSH AX
384 0169 B9 04FF MOV CX, 4FFH 3 COUNT
385 016C TEST_CORD_61
386 016C EC 1N AL,DX
387 016D A8 OF TEST AL, OFH
388 O0I16F EO FB LOOPNZ TEST_CORD_6
389

390 0171 58 POP AX
391 0172 59 POP cx
g:z 0173 5A POP DX 3 SET COUNT

3

gz; 0174 C3 RET 3 RETURN

39 0175 TEST_CORD ENDP

397 0175 JoY_3TICcK ENDP

398

399 0178 WAIT PROC NEAR

400 0175 IE PUSH DS 3 SAVE

401 0176 E8 0000 E CALL oDS

402 0179 FA cLl 3 NO_ INTERRUPTS ALLOWED

403 017A F6 06 00AO R Of TEST ORTC_WAIT_FLAG,01 3 TEST FOR FUNCTION ACTIVE

404 OITF 74 06 Jz WAITC!

405 0181 FB ST1 1 ENABLE INTERRUPTS PRIOR TO RETURN
406 0182 IF POP oS
407 0183 F9 STC 3 SET ERROR

408 0184 E9 0055 R JMP Ci_F 3 RETURN
409 0187 WAIT_ 11
410 0187 E4 A1 IN AL, INTBO1 3 ENSURE INTERRUPT UNMASKED

411 0189 EB 00 JMP +
412 0188 24 FE AND AL, OFEH

413 018D E6 Al out INTBO1, AL
414 018F 8C IE 009A R MOV ouszn _FLAG_! SET UP TRANSFER TABLE
415 0193 C7 06 0098 R 00A0 R MOV SER_FLAG) ¢ DFFSET ORTC_| !AIT FLAS
416 0199 89 OE 009E R MoV GH, X
417 019D 89 16 009C R MOV ORTC_LOW,DX
418 01Al Cé 06 00AO R 03 MoV -RTc WAIT_FLAG,03 3 SET ON 'lAlT' FUNCTION ACTIVE SWITCHES
419 01A6 5 PUSH 3 SAVE (A
420 01AT B8 0B0B MOV AX X*CMOS_REG_B 3 ENABLE PIE
421 01AA E8 0000 E CALL CMOS_READ™ 3 READ ALARM BYTE
422 01AD 24 TF AND AL,0TFH 3 CLEAR SlY
423 O1AF OC 40 OR AL, 040H 31 ENABLE PIE BIT
424 01B1 86 EO XCHG AH, AL 3 DATA TO VORK REGISTER
425 01B3 E8 0000 E CALL CMOS_WRITE 3 WRITE NEW ALARM BYTE
:gg 0186 58 POP AX 3 RESTORE (AH)
4;5 3----- WAIT TILL RTC TIMEOUT POSTED  (WITH ERROR TIMEOUT
429
430 01BT FB STI 1 ENABLE INTERRUPTS
431 0188 51 PUSH cX w
432 0189 52 PUSH DX 1 SAVE CALLERS PARAMETERS m
433 01BA 87 DI XCHG DX,CX 3 SWAP COUNT WORK REGISTERS o
434 01BC WAIT_21 —
435 01BC F6 06 00AO R 80 TEST ORTC_WAIT_FLAG,080H 3 CHECK FOR END OF WAIT = CLEAR CARRY —
436 0ICI EI F9 LOOPZ lA T_z 1 DECREMENT TIMEOUT DELAY TILL WAIT END Iifem)
437 01C3 75 08 INZ 9 3 EXIT_IF RTC TI ER WAIT ENDED FLAG SET [
438 01C5 83 EA 01 sus 3+ DECREMENT ERROR TIMEOUT COUNTER
439 01C8 73 F2 JINC quT_z 3§ LOOP TILL COUNTERS TIMEOUT 3,1
440 0ICA WAIT_S:
441 01CA C6 06 00AO R 00 MOV ORTC_WAIT_FLAG,0 3 SET FUNCTION INACTIVE
442 0ICF 5A POP DX
443 01DO 59 POP cX 3 RESTORE CALLERS PARAMETERS
444 01D1 IF POP oS
445 01D2 F8 cLe 3 CLEAR CARRY FLAG
::g 01D3 E9 0085 R JMP CI_F
448 01D6 WAIT ENDP
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§=== INT 158 H == ( FUNCTION 87 H - BLOCK MOVE )

ENTRY:

EXIT:

DESCR1

Version 2.00

THIS BIOS FUNCTION PROVIDES A MEANS FOR A REAL MODE PROGRAM OR SYSTEM
TO TRANSFER A BLOCK OF STORAGE TO AND FROM STORAGE ABOVE THE | MEG
ADDRESS RANGE IN PROTECTED MODE SPACE BY SWITCHING TO PROTECTED MODE.

(AH) = 8TH (FUNCTION CALL) - BLOCK MOVE
(CX) = WORD COUNT OF STORAGE BLOCK TO BE
U

0’ YTES
ES:S1 = LOCATION OF A GDT TABLE BUILT BY ROUTINE USING YHIS FUNCTION.

(ES$S1) POINTS TO A DESCRIPTOR TABLE (GDT) BUILT BEFORE INTERRUPTING
TO THIS FUNCTION. THE DESCRIPTORS ARE USE TO PERFORM THE BLOCK

MOVE THE PROTECTED MODE. THE SOURCE AND TARGET DESCRIPTORS

BUILT BY THE USER MUST HAVE A SEGMENT LENGTH = 2 * CX- I OR GREATER.
THE DATA ACCESS RIGHTS BYTE MUST BE SET TO CPLO-R/W (93H). THE

24 BIT ADDRESS (BYTE HI, WORD LOW) MUST BE SET TO THE TARGET/SOURDE,

z

®®® NO INTERRUPTS ARE ALLOWED DURING TRANSFER. LARGE BLOCK MOVES
MAY CAUSE LOST INTERRUPTS.

(AH) = 00H IF SUCCESSFUL
(AH) = 01H IF MEMORY PARITY (PARITY ERROR REGISTERS ARE CLEARED)
(AH) = 02H [IF ANY OTHER EXCEPTION INTERRUPT ERROR OCCURRED
(AH) = 03H IF GATE ADDRESS LINE 20 FAILED
ALL REGISTERS ARE RESTORED EXCEPT (AH).
IF SUCCESSFUL - CARRY FLAG = 0
IF ====== CARRY FLAG = 1
PTION:

1. SAVE ENTRY REGISTERS AND SETUP FOR SHUTDOWN EXIT.
2. THE REQUIRED ENTRIES ARE BUILT IN THE GDT AT (ES:SI).
3. GATE ADDRESS LINE 20 ACTIVE, CLI AND SET SHUTDOWN CODES.
4. THE IDTR IS LOADED AND POINTS TO A ROM RESIDENT TABLE.
5. THE GDTR IS LOADED FROM THE OFFSET POINTER (ES:SI).
6. THE PROCESSOR IS PUT INTO PROTECTED MODE.
7. LOAD (DS) AND (ES) WITH SELECTORS FOR THE SOURCE AND TARGET.
8. DSISI (SOURCE) (ES!DI) (TARGET) REP MOVSW IS EXECUTED.
RITY ERR

RS
. REAL NODE RESTORED WHEN SHUTDO'N 09H 1S EXECUTED.
. ERRORS ARE CHECKED FOR AND RETURN CODES ARE SET FOR (AH).
. ADDRESS LINE 20 GATE IS DISABLED
« RETURN WITH REGISTERS RESTORED AND STATUS RETURN CODE.
(FOR PC-AT COMPATIBILITY ZF=1 IF SUCCESSFUL, ZF=0 IF ERROR.)

THE FOLLOWING DIAGRAM DEPICTS THE ORGANIZATION OF A BLOCK MOVE GDT.

(ES3SI

GDT
)
; .
DUMMY 1. THE FIRST DESCRIPTOR IS THE REQUIRED DUMMY.
(USER INITIALIZED TO 0)
GDT LoC -=' 2. THE SECOND DESCRIPTOR POINTS TO THE GDT

TABLE AS A DATA SEGMENT.
memmmemmm——m———— (USER INITIALIZED TO O - MODIFIED BY BIOS)
SOURCE 3. THE THIRD DESCRIPTOR POINTS TO THE SOURCE
GDT TO BE MOVED. (FROM)
(USER INITIALIZED)
4. THE FOURTH DESCRIPTOR POINTS TO THE
DESTINATION SEGMENT. (TO)
(USER INITIALI1ZED)

BIOS 5. THE FIFTH 1S A DESCRIPTOR THAT BI0S USES

(cs) TO CREATE THE PROTECTED MODE CODE SEGMENT.
el e e 8 e (USER INITIALIZED TO 0 - MODIFIED BY BIOS)

(ss) 6. THE SIXTH DESCRIPTOR IS USED BY BIOS TO

CREATE A PROTECTED MODE STACK SEGMENT.
B il (USER INITIALIZED TO 0 - MODIFIED BY B10S)
(POINTS TO USERS STACK)

SAMPLE OF SOURCE OR TARGET DESCRIPTOR

SOURCE_TARGET_DEF STRUC
SEG_LIMIT bW ? 3 SEGMENT LIMIT (1-65536 BYTES
LO_'ORD bw ? 3 24 BIT SEGMENT PHYSICAL
HI_BYTE bB ? H ADDRESS (0 TO (16M-1)
DATA_ACC_RIGHTS DB 93H 3 ACCESS RIGHTS BYTE (CPLO-R/W)
RESERVED bW o 3 RESERVED WORD (MUST BE ZERO)
SOURCE_TARGET_DEF ENDS

THE GLOBAL DESCRIPTOR TABLE (ACTUAL LOCATION POINTED TO BY ES:SI)

BLOCKMOVE_GDT_DEF STRUC

D@ ? 3 FIRST DESCRIPTOR NOT ACCESSIBLE
CGDT_LOC 0Q ? 3 LOCATION OF CALLING ROUTINE GDT
SOURCE 0Q 7 3 SOURCE DESCRIPTOR
TARGET DQ ? 3 TARGET DESCRIPTOR
B10S_CS DQ ? 3 BIOS CODE DESCRIPTOR
TEMP_SS oQ ? 3 STACK DESCRIPTOR
BLOCKMOVE_GDT_DEF ENDS

BLOCKMOVE ~ PROC NEAR

cLD 3 SET DIRECTION FORWARD

PUSHA 3 SAVE GENERAL PURPOSE REGISTERS
PUSH ES 3 SAVE USERS EXTRA SEGMENT

PUSH DS 3 SAVE USERS DATA SEGMENT

SAVE THE CALLING ROUTINE"S STACK

CALL DDS 3 SET DS TO DATA AREA

Pr==N
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563 01DD 8C 16 0069 R MOV ©10_ROM_SEG,SS 3 SAVE USERS STACK SEGMENT
564 OIE! 89 26 0067 R MoV .|0 RDM INIT SP 3 SAVE USERS STACK POINTER
565
566 g$===== SET UP THE PROTECTED MODE DEFINITIONS =z=z=z=
567
568 3===== MAKE A 24 BIT ADDRESS OUT OF THE ES:S1 FOR THE GDT POINTER
569
570 ASSUME DS3INOTHING 3 POINT (DS) TO USERS CONTROL BLOCK
571 O1E5 8C CO MoV AX,ES 3 GET THE GDT DATA SEGI
572 0Q1ET 8E D8 MoV DS, AX 3 MOVE THE GDT SEGMENT POINTER TO (DS
573 O0IE9 8A F4 MOV DH, AH 3 BUILD HIGH BYTE OF THE 24 BIT ADDRESS
574 O01EB CO EE 04 SHR DH, 4 3 USE ONLY HIGH NIBBLE SHIFT - RIGHT 4
575 O1EE CI! EO 04 SHL AX, 4 3 STRIP HIGH NIBBLE FROM (AX)
576 O01F1 03 Cé ADD AX,S1 3 ADD THE GDT OFFSET TO DEVELOP LOW WORD
577 O01IF3 80 Dé 00 ADC DH,0 3 ADJUST HIGH BYTE IF CARRY FROM LOW
578
579 3==---- SET THE GDT_LOC
580
581 OiF6 CT 44 08 FFFF MoV SI .CGDT_LOC.SEG_LIMIT,MAX_SEG_LEN
582 O0IFB 89 44 0A MOV .CGDT_LUC.BASE LD_IORD,IX 3 SET THE LOW WORD
583 OIFE 88 T4 0C MoV Sl «CGDT_LOC.BASE_HI_BYTE,DH 3 SET THE HIGH BYTE
5:4 0201 C7 44 OE 0000 MOV +CGDT. LOC DATA REEERVED [ 3 RESERVED
585
586 g$==--- SET UP THE CODE SEGMENT DESCRIPTOR
587
588 0206 C7 44 20 FFFF MOV S1].B10S_CS.SEG_LIMIT,MAX_SEG_LEN
589 020B CT 44 22 0000 MOV S1}].B10S_{ _CS. BASE LO_| 'ORD ESEG' Lo 3 LOW WORD OF (CS)= 0
590 0210 Cé 44 24 OF MoV S1].B10S_ _CS. EASE HI_BYTE,CSEG® _HI 3 HIGH BYTE OF (CS)= OFH
591 0214 Cé6 44 25 9B Mov S1}.B10S_ _CS.DATA _ACT RIGHTS CFEO CODE _ ACCES
592 0218 C7 44 26 0000 MOV S1].B10S_{ —CS.DATA RESERVED. RESERVED
593
594 3===-= MAKE A 24 BIT ADDRESS OUT OF THE (SS) - ( (SP) REMAINS USER (SP)
595
596 021D 8C DO MoV AX,SS 3 GET THE CURRENT STACK SEGMENT
597 021F BA F4 MoV DH, AH 3 FORM HIGH BYTE OF 24 BIT ADDRESS
598 0221 CO EE 04 SHR DH,4 3 FORM HIGH BYTE =~ SHIFT RIGHT 4
599 0224 CiI EO 04 SHL AX, 4 3 STRIP HIGH NIBBLE FROM (AX)
600
601 | Sttt SS IS NOW IN POSITION FOR A 24 BIT ADDRESS --> SETUP THE (SS) DESCRIPTOR
602
603 0227 CT 44 28 FFFF Mov S1].TEMP_SS.SEG_LIMIT,MAX_SEG_LEN 3 SET THE SS SEGMENT LIMIT
604 022C 89 44 2A Mov si .TEMP S.BASE LO_\ WORD IX ; SET THE LOW WORD
605 022F 88 74 2C MOV s1 .TEMP SS.BASE_HI1_BYTE, DI SET THE HIGH BYTE
606 0232 Ce 44 2D 93 MOV S1 .TEMP SS.DATA_ ACE RIGHTS CPLO_I DATA ACCESS § SET CPL 0
607
608 3===-= GATE ADDRESS BIT 20 ON (DISABLE INTERRUPTS)
605
610 0236 B4 DF MoV AH,ENABLE_BIT20 3 GET ENABLE MASK
6t1 0238 EB 03DA R CALL GATE_A20 3 ENABLE A20 AND CLEAR INTERRUPTS
612 0238 3C 00 CMP AL, 0 3 WAS THE COMMAND ACCEPTED?
613 023D T4 06 Jz BL4 3 GO IF YES
614
615 023F BO 03 Mov AL,03H 3 SET THE ERROR FLAG IF NOT
616 0241 E6 80 ouT MFG PORT, AL
617 0243 EB 51 JMP SHORT SHUT9 3 EARLY ERROR EXIT
618
619 | Suteitied SET SHUTDOWN RETURN ADDRESS AND DISABLE NMI
620
621 0245 BL4:
622 0245 B8 098F MOV AX,9*H+CMOS_SHUT_DOWN+NM1 3 SET THE SHUTDOWN BYTE LOCATION
623 0248 E8 0000 E CALL CMOS_WRITE 3 TO SHUT DOWN 9 AND DISABLE NMI
624
625 CLEAR EXCEPTION ERROR FLAG
626
627 024B 2A CO suB AL, AL
5§a 024D E6 80 out MFG_PORT, AL 3 SET ERROR FLAG LOCATION TO O
629
630 §==--- LOAD THE IDT AND GDT
631
632 024F BD 0204 R MOV BP,0FFSET ROM_IDT_LOC
633 SEGOV cs 3 LOAD THE 1DT
634 0252 2E + DB 02EH
635 LI1DT [srP] H REGISTER FROM THIS AREA
636 0253 OF + oB 00FH
637 0254 + 770001 LABEL BYTE
638 0254 8B 5E 00 + MoV BX,WORD PTR [BP]
639 0257 + 770002 LABEL BYTE
640 0254 + ORG OFFSET CS1770001
641 0254 01 + o8 1
642 0257 + ORG OFFSET CS:7?70002
643
644 LGDT [S1].cGDT_LOC 3 LOAD GLOBAL DESCRIPTOR TABLE REGISTER
645 0257 OF + oB OFH
646 0258 + 770003 LABEL BYTE
647 0258 8B 54 08 + MOV DX,WORD PTR [S1].CGDT_LOC
648 0258 + 770004 LABEL BYTE
649 0258 + ORG OFFSET CS:7?70003
650 0258 01 + DB 001H
651 0258 N ORG OFFSET CS1770004
652
653
eg: SWITCH TO VIRTUAL MODE r"r’\
6
656 025B B8 0001 MoV AX, VIRTUAL_ENABLE 3 MACHINE STATUS WORD NEEDED TO (g}
657 LMSW AX 3 SWITCH TO VIRTUAL MODE -—
658 025E OF 0! FO + o8B 00FH,001H,0FO0H —
659 0261 EA DB OEAH 3 PURGE PRE-| FEYCH QUEUE WITH FAR JUNMP o
660 0262 0266 R ow OFFSET VIRT 3 - TO OFFSE’ —4
661 0264 0020 oW BIOS_CS } 7 TN SEGMENT -PROTECTED MODE SELECTOR
se2 ozes VIRT: o
66
664 3==-=== IN PROTECTED MODE - SETUP STACK SELECTOR AND SOURCE/TARGET SELECTORS
665
666 0266 B8 0028 MOV AX,TEMP_SS 3 USER'S SS+SP IS NOT A DESCRIPTOR
667 0269 8E DO MOV SS,AX 3 LOAD STACK SELECTOR
668 0268 B8 0010 MoV AX, SOURCE 3 GET THE SOURCE ENTRY
669 026E 8E D8 MoV ’ 3 LOAD SOURCE SELECTOR
670 0270 B8 0018 MOV AX, TARGET 3 GET THE TARGET ENTRY
671 0273 8E CO Mov ES,AX 3 LOAD TARGET SELECTOR
672 0275 2B Fé suB S1,S1 3 SET SOURCE INDEX REGISTER TO ZERO
673 0277 2B FF suB oI,DI 3 SET TARGET INDEX REGISTER TO ZERO
674
5;5 0279 F3/ AS REP MOVSW 3 MOVE THE BLOCK COUNT PASSED IN (CX
676
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6;; | it CHECK FOR MEMORY PARITY BEFORE SHUTDOWN
6
679 0278 E4 61 IN AL ,PORT_B 3 GET THE PARITY LATCHES
680 027D 24 CO AND AL, FARITV _ERR 3 STRIP UNWANTED BITS
681 O027F 74 12 vz DONE 3 GO IF NO PARITY ERROR
682
6:3 | Rabuiiaied CLEAR PARITY BEFORE SHUTDOWN
6
685 0281 8B 05 MOV AX DS1 Dl] 3 FETCH CURRENT SOURCE DATA
686 0283 89 05 MoV I[Dl 3 WRITE
687 0285 BO Of MoV AL,01 3 SET PARITY CHECK ERROR = 01
688 0287 E6 80 ouT MFG PORT, AL.
689 0289 E4 61 IN AL,PORT B
690 028B 0C 0OC OR AL ,RAM_] FAR OFF 3 TOGGLE PARITY CHECK LATCHES
691 028D E6 6! our FORT By AL 3 TO CLEAR THE PENDING ERROR
692 028F 24 F3 AND AL ,RAM_PAR_ON 3 AND ENABLE CHECKING
b’s 0291 E6 61 out PORT _BLAL
69
695 pm=--- CAUSE A SHUTDOWN
696
697 0293 DONE1 3
Ggg 0293 E9 0000 E JMP PROC_SHUTDOWN 3 GO RESET PROCESSOR AND SHUTDOWN
6

700 szzs=zzssszszzzszas===

7014 gomm——— RETURN FROM SHUTDOWN

702 j==zsssszszazzss=aszo=s

703

704 0296 SHUT9: H RESTORE USERS STACK

708 ASSU“E DS3$DATA

706 0296 B8 ---- R AX,DATA 3 SET DS T0 DATA AREA

707 0299 8E D8 NOV DS, AX

708 029B 8E 16 0069 R MoV S$S,010_ROM_SEG 3 GET USER STACK SEGMENT

7?9 029F 8B 26 0067 R MoV SP,010 RON INIT 3 GET USER STACK POINTER

110

:”é | Rtuiuiabd GATE ADDRESS BIT 20 OFF

713 02A3 B4 DD Mov AH,DISABLE_BIT20 3 DISABLE MASK

714 02A5 E8 03DA R CALL GATE 20 3 GATE ADDRESS 20 LINE OFF

715 02A8 3C CMP AL,0” 3 COMMAND ACCEPTED?

716 02AA T4 0A vz DONE3 3 GO IF YES

mni

718 02AC E4 80 IN AL ,MFG_PORT 3 CHECK FOR ANY OTHER ERROR FIRST
719 02AE 3C 00 CMP AL,0 3 WAS THERE AN ERROR?

720 02B0 75 04 JNZ DONE3 3 REPORT FIRST ERROR IF

721 0282 BO 03 Mov AL, 03H 3 ELSE SET GATE A20 ERROR FLAG
;2; 0264 E6 80 ouT MFG_PORT, AL

2.

;24 | Rttt RESTORE THE USERS REGISTERS AND SET RETURN CODES

25

726 02B6 DONE3:

727 02B6 B8 000F MoV AX,CMOS_SHUT_DOWN 3 CLEAR (AH) TO ZERO AND (AL) TO DEFAULT
728 0289 E6 T0 ouT CMOS PO“T ALT 3 ENABLE NMI INTERRUPTS

729 02BB IF POP DS 3 RESTORE USER DATA SEGMENT

730 o02BC 07 POP 3 RESTORE USER EXTRA SEGMENT

75i OZBD E4 Ti IN AL.CNCIS_DATA 3 OPEN CMOS STANDBY LATCH
132
733 02BF E4 80 IN AL yMFG_PORT 3 GET THE ENDING STATUS RETURN CODE
734 02C1 8B EC MoV » 3 POINT TO REGISTERS IN THE STACK
735 02C3 88 46 OF MOV [BP+15],AL 1 PLACE ERROR CODE INTO STACK AT (AH)
736 02C6 3A EO CMP AH, AL 3 SET_THE ZF & CY FLAGS WITH RETURN CODE
737 02C8 61 POPA 3 RESTORE THE GENERAL PURPOSE REGISTERS
738 02C9 FB STI 3 TURN INTERRUPTS ON
739 02CA DONE4 PROC FAR
740 02CA CA 0002 RET 2 3 RETURN WITH FLAGS SET -- (AH)= CODE
;:; o2co DONE4 ENDP 3 (CY=0,ZF=1)= OK (CY=1,ZF=0) = ERROR
743 | Rdinied BLOCK MOVE EXCEPTION INTERRUPT HANDLER
T44
748  02CD EX_INT:
746 02CD BO 02 MOV AL, 02H 3 GET EXCEPTION ERROR CODE
747 02CF E6 80 out “FG PORT, AL 3 SET EXCEPTION INTERRUPT OCCURRED FLAG
748 02D1 E9 0000 E JMP PROC__ SHUTDOIN 3 CAUSE A EARLY SHUTDOWN
149
;:(') g ROM IDT LOCATION
752 0204 ROM_IDT_LOC!
753 02D4 0100 Dw ROM_IDT_END-ROM_IDT 3 LENGTH OF ROM IDT TABLE
754 0206 02DA R ow 3 LOW WORD OF BASE ADDRESS
755 0208 OF DB CSEGe_HI 3 HIGH BYTE OF BASE ADDRESS
;:g 0209 00 o8 o 3 RESERVED
;23 | Rtaiuinked THE ROM EXCEPTION INTERRUPT VECTOR GATES FOR BLOCK MOVE
760 02DA ROM_IDT: H EXCEPTION 00
761 02DA 02CD R Dw EX_INT 3 DESTINATION OFFSET
762 02DC 0020 Dw BIUS _CS 3 DESTINATION SEGMENT SELECTOR
763 02DE 00 bB 3 WORD COPY COUNT
764 020F 87 DB TRAP _GATE 3 GATE TYPE - ACCESS RIGHTS BYTE
765 02E0 0000 bw 3 RESERVED
166 3 EXCEPTION 01
767 02E2 02CD R Dw EX_INT 3 DESTINATION OFFSET
768 02E4 0020 ow BI3S_CS 3 DESTINATION SEGMENT SELECTOR
769 02E6 00 [>:] 3 WORD COPY COUNT
770 02E7 87 DB TRAP_GATE 1 GATE TYPE - ACCESS RIGHTS BYTE
171 02E8 0000 ow o 3 RESERVED
172 3 EXCEPTION 02
773 02EA 02CD R Dow EX_INT 3 DESTINATION OFFS|
774 02EC 0020 ow BI13S_Cs 3 DESTINATION SEGMENT SELECTOR
1785 02EE 00 o8 0 3 P
176 02EF 87 o8 TRAP_GATE 3 GATE TVPE = ACCESS RIGHTS BYTE
177 02F0 0000 bw 0 3 RESERVED
178 3 EXCEPTION 03
779 02F2 02CD R ow EX_INT 3 DESTINATION OFFSET
780 02F4 0020 ow B13S_Cs 3 DESTINATION SEGMENT SELECTOR
781 02F6 00 DB ] 3 WORD COPY COUNT
782 02F7 87 o8 TRAP_GATE 3 GATE TYPE - ACCESS RIGHTS BYTE
783 02F8 0000 ow o 3 RESERVED
184 3 EXCEPTION 04
785 02FA 02CD R ow EX_INT 3 DESTINATION OFF!
786 02FC 0020 ow BI0s_cs 3 DESTINATION SEGMENT SELECTOR
787 02FE 00 DB 3 WORD COPY COUNT
788 O02FF 87 bB TRAP_GATE 3 GATE TYPE - ACCESS RIGHTS BYTE
789 0300 0000 Dw o 3 RESERVED
190 3 EXCEPTION 05
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EX_INT
B18s_cs

TRAP_GATE
0

EX_INT
B13S_Cs

°
TRAP_GATE
)

EX_INT
B1Ts_Cs
TRAP_GATE
0

EX_INT
BI13S_Cs

[
TRAP_GATE
0

EX_INT
BIDS_CS
TRAP_GATE
0

EX_INT
glﬁs_cs
TRAP_GATE
0

EX_INT
BI0sS_CS
TRAP_GATE
)

EX_INT
BITS_Cs

[
TRAP_GATE
0

EX_INT
B810s_Cs
TRAP_GATE
0

EX_INT
BI13S_CS

0
TRAP_GATE
°

EX_INT
BITS_Cs
TRAP_GATE
°

EX_INT
B13S_Cs

[
TRAP_GATE
°

EX_INT
B810s_Cs
TRAP_GATE
0

EX_INT
BI3S_CS

°
TRAP_GATE
0

EX_INT
BITs_Cs

[
TRAP_GATE
)

EX_INT
BITs_Cs

[
TRAP_GATE
0

EX_INT
glﬁs_cs
TRAP_GATE
0

EX_INT
B1Ts_Cs

]
TRAP_GATE
)

EX_INT
B10s_Cs
TRAP_GATE
0

04-21-86

DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
col

R Y C
GATE EDE = ACCESS RIGHTS BYTE

RESERVI

EXCEPTION 06
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

N 07

XCEPT10I
DESTINATION OFF S|
DESTINATIDN SEGMENT SELECTOR
D COP'

Ul
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED
EXCEPTION 08
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED
XCEPT
DESTIN TIDN OFF:
DESTINATION SEGMENT SELECTOR
COP' Ul
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED
EXCEPTION 10
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED
EXCEPTION 11
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED
EXCEPTION 12
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED
EXCEPTION 13
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED
EXCEPTION 14
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

DN 09

EXCEPTION 15
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COP
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

EXCEPTION 16
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

CEPTI1
DEST!NATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD CO!

ON 17

GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

EXCEPTION 18
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

EXCEPTION 19
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERYED

TION 20

EXCEP

DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

EXCEPTION 21
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUI
GATE TYPE - ACCESS RIGHTS BYTE
RESERVI ED

EPT ON

DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

EXCEPYION 23
DESTINATION OFFSI
DESTINATIDN SEGMENT SELECTOR

D COl

22

c
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED
EXCEPTION 24
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905 039A 02CD R
906 039C 0020
907 039E 00

8 87
909 03A0 0000

911 03A2 02CD R

912 03A4 0020
913 03A6 00
914 O03A7 87
915 03A8 0000
916

917 03AA 02CD R
918 03AC 0020
919 03AE 00
920 O3AF 87
921 03B0 0000
922

923 03B2 02CD R
924 03B4 0020
925 03B6 00

926 03B7 87

927 03B8 0000

929 03BA 02CD R
930 03BC 0020
931 03BE 00

871
933 03CO0 0000

935 03C2 02CD R
936 03C4 0020
937 03Cé 00

938 03C7 87

939 03C8 0000

941 03CA 02CD R
942 03CC 0020
943 03CE 00
944 O3CF 87

945 03D0 0000
947 03D2 02CD R
948 03D4 0020
949 03D6 00

87
951 03D8 0000
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EX_INT
BIDS_CS
0

TRAP_GATE
0

EX_INT
BI0S_CS

0
TRAP_GATE
0

EX_INT
BIBS_CS

0
TRAP_GATE
0

EX_INT
BI3S_CS

0
TRAP_GATE
0

EX_INT
BI0S_CS

0
TRAP_GATE
0

EX_INT
glﬁs_cs
TRAP_GATE
0

EX_INT
glUS_CS
TRAP_GATE
0

EX_INT
BIOS_CS
TRAP_GATE
0

1-9
04-21-86

DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED
XCEPTION 25

DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

EXCEPTION 26
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY Ci
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

EXCEPTION 27
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

EXCEPTION 28
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE

ERVI

EXCEPTION 29
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

EXCEPTION 30
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

EXCEPTION 3t
DESTINATION OFFSET
DESTINATION SEGMENT SELECTOR
WORD COPY COUNT
GATE TYPE - ACCESS RIGHTS BYTE
RESERVED

Ee
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03FC
03FF
0402
0404

59
c3

6
E8

0407 CF

0408

ce

64
02

3031
0000 E

c4
0000 E
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PAGE
]
3 GATE_A20 ]
3 THIS ROUTINE CONTROLS A SIGNAL WHICH GATES ADDRESS BIT 20. '
3 THE GATE A20 SIGNAL IS AN OUTPUT OF THE 8042 SLAVE PROCESSOR. '
3 ADDRESS BIT 20 SHOULD BE GATED ON BEFORE ENTERING PROTECTED MODE. T
3 1T SHOULD BE GATED OFF AFTER ENTERING REAL MODE FROM PROTECTED '
3 MODE.  INTERRUPTS ARE LEFT DISABLED ON EXIT. 1
1 INPUT '
3 (AH)= DDH ADDRESS BIT 20 GATE OFF. (A20 ALWAYS ZERO) ]
3 (AH)= DFH ADDRESS BIT 20 GATE ON. (A20 CONTROLLED BY 80286) :
3 OUTPUT '
i (AL)s OOH OPERATION SUCCESSFUL. 8042 HAS ACCEPTED COMMAND. '
3 (AL)= 02H FAILURE--8042 UNABLE TO ACCEPT COMMAND. 1
3
GATE_A20 PROC

PUSH  CX 3 SAVE USERS (CX)

cLi 3 DISABLE INTERRUPTS WHILE USING 8042

CALL  EMPTY_804: 3 INSURE 8042 INPUT BUFFER TY

INZ GATE_%20, RETURN 3 EXIT IF 8042 UNABLE TO ACCEPT COMMAND

MoV A 3 8042 COMMAND TO WRITE OUTPUT POR

out STATUS_PORT,AL 3 OUTPUT COMMAND TO 80

CALL  EMPTY_Bo42 3 WAIT FOR 8042 TO ACCEPT COM

INZ GATE_K20_RETURN 3 EXIT IF 8042 UNABLE TO ACCEPT CDMMAND

MoV AL, AR 3 8042 PORT DATA

out PORT A,AL 3 OUTPUT PORT DATA TO 8042

CALL  EMPTY_8042 3 WAIT FOR 8042 TO ACCEPT PORT DATA
§--==- 8042 OUTPUT WILL SWITCH WITHIN 20 MICRO SECONDS OF ACCEPTING PORT DATA
GATE_A20_RETURN:

PoP cx 3 RESTORE USERS (CX

RET

l EMPTY_8042

)

3 INPUT
OUTPUT

H

1] (AL)= 00H 8042 INPUT BUFFER EMPTY (ZERO FLAG SET)

) (AL)= 02H TIME OUT, 8042 INPUT BUFFER FULL (NON-ZERO FLAG SET)
3 IED

(cx)

“THIS ROUTINE WAITS FOR THE 8042 INPUT BUFFER TO EMPTY.

= MODIF

éuprv_ao42x
EMPTY_L:
AND
LOOPNZ
GATE_A20

CX,CX 3 (CX)=0, WILL BE USED AS TIME OUT VALUE
AL,STATUS_PORT 3 READ 8042 STATUS PORT

AL. NPT _BOF_FuLL 3 TEST INPUT BUFFER FULL FLAG (BIT 1)
EMPTY_| 3 LOOP UNTIL BUFFER EMPTY OR TIME OUT

ENDP

3=== INT 18 H == ( FUNCTION 88 H - 1/0O MEMORY SIZE DETERMINE ) ==--===-====cee-

EXT_MEMORY

THIS ROUTINE RETURNS THE AMOUNT OF MEMORY IN THE SYSTEM THAT IS
LOCATED STARTING AT THE 1024K ADDRESSING RANGE, AS DETERMINED BY
THE POST ROUTINES.

HAT THE SYSTEM MAY NOT BE ABLE TO USE 1/0 MEMORY UNLESS THERE
1S A FULL COMPLEMENT OF 512K OR 640 BYTES ON THE PLANAR. THIS SIZE
SIZE IS STORED IN CMOS AT ADDRESS LOCATIONS 30H AND 31H

NDTE T

INPUT

AH = B8H

DIAGNOSTICS ACCORDING TO THE FOLLOWING ASSUMPTIONS:

1. ALL
2. ALL

OUTPUT
(AX) =

INSTALLED MEMORY 1S FUNCTIONAL.
MEMORY FROM 0 TO 640K MUST BE CONTIGUOUS.

NUMBER OF CONTIGUOUS 1K BLOCKS OF MEMORY A
AVAILABLE STARTING AT ADDRESS 1024K.

EXT_MEMORY

EXT_MEMORY

3
3
3
1]
3
1]
1
3
1]
3
3 THE 1/0 MEMORY SIZE VARIABLE IS SET DURING POWER ON
3
1
1]
1]
3
3
3
3
1]
H

PROC

AX,CMOS_U_M_S_LO®H+CMOS_U_M_S_HI ; ADDRESS HIGH/LOW BYTES

CMDS READ™ 3 GET THE HIGH BYTE OF 1/0 MEMORY
| PUT HIGH BYTE IN POSITION (AH)

CMOS_READ 3 GET THE LOW BYTE OF 1/0 MEMORY
3 RETURN TO USER

ENDP

BIOS1 5-173
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43

S.

HARD'ARE INTERRUPT CONTROLLERS MUST BE REINITIALIZED
TO DEFINE LOCATIONS THAT DO NOT RESIDE IN THE 2.
RESERVED AREAS.

3. EXCEPTION INTERRUPT TABLE AND HANDLER MUST BE
INITIALIZED BY THE USER.

4. THE INTERRUPT DESCRIPTOR TABLE MUST NOT OVERLAP
THE REAL MODE BIOS INTERRUPT DESCRIPTOR TABLE.

5. THE FOLLOWING GIVES AN IDEA OF WHAT THE USER CODE
SHOULD LOOK LIKE WHEN INVOKING THIS FUNCTION.

REAL MODE =--> 'USER CODE"
" AX,GDT SEGMENT

" MOV

" MoV SI‘GDT OFF SE'

" Mov BH, HARDWARE INT LEVEL 1 OFFSET
" Mov BL ,HARDWARE INT LEVEL 2 OFFSET
: TDV AH.59H

NT 15H
VIRTUAL MODE =-=-> "USER CODE"

DESCRIPTION:

1. CLI (NO INTERRUPTS ALLO'ED) WHILE THIS FUNCTION 1S EXECUTING.
2. ADDRESS LINE 20 IS GATED ACTIVI
3. THE URRENT USER STACK SEGMENT DESCRIPTOR IS INITIALIZED.

E S LOADI H ADI

D E S
6. THE 8259 IS REINITIALIZED WITH THE NEW INTERRUPT OFFSETS.
7. THE PROCESSOR 1S PUT IN VIRTUAL MODE WITH THE CODE
SEGMENT DESIGNATED FOR THIS FUNCTIO
8. DATA SEGMENT IS LOADED WITH THE USER DEF INED
SELECTOR FOR THE DS REGISTER.
9. EXTRA SEGMENT IS LOADED WITH THE USER DEFINED
SELECTOR FOR THE ES REGISTER.
10. STACK SEGMENT IS LOADED WITH THE USER DEF INED
SELECTOR FOR SS_REGISTE!
11. CODE SEGNENT ESCRIPTOR SELECTOR VALUE IS
SUBSTITUTED ON THE STACK FOR RETURN TO
12. WE TRANSFER CONTROL TO THE USER WITH INTERRUPTS DISABLED.

1040 PAGE
1041 3=== INT 15 H ( FUNCTION 89 H
1042 ! PURPOSE $ 1
1043 THIS BIOS FUNCTION PROVIDES A MEANS TO THE USER TO SWITCH INTO '
044 : VIRTUAL (PROTECTED) MODE. UPON COMPLETION OF THIS FUNCTION THE '
1045 3 PROCESSOR WILL BE IN VIRTUAL (PROTECTED) MODE AND CONTROL WILL 1
:842 3 BE TRANSFERRED TO THE CODE SEGMENT THAT WAS SPECIFIED BY THE USER. :
4 i t
:g:g 3 ENTRY REQUIREMENTS?® '
$ '
1050 3 (ES1SI) POINTS TO A DESCRIPTOR TABLE (GDT) BUILT BEFORE INTERRUPTING 1
1081 3 TO THIS FUNCTION. THESE DESCRIPTORS ARE USED BY THIS FUNCTION TO '
1052 3 INITIALIZE THE IDTR, THE GDTR AND THE STACK SEGMENT SELECTOR. THE '
1083 3 DATA SEGMENT (DS) SELECTOR AND THE EXTRA SEGMENT (ES) SELECTOR WILL '
1054 3 BE INITIALIZE TO DESCRIPTORS BUILT BY THE ROUTINE USING THIS FUNCTION. 1
1055 3 BH - OFFSET INTO THE INTERRUPT DESCRIPTOR TABLE STATING WHERE THE '
1086 3 FIRST EIGHT HARDWARE INTERRUPTS WILL BEGIN. ( INTERRUPT LEVEL 1) s
1087 3 BL - OFFSET INTO THE INTERRUPT DESCRIPTOR TABLE STATING WHERE T '
:gg: 3 SECOND EIGHT HARDWARE INTERRUPTS BEGIN. ( INTERRUPT LEVEL = '
3 '
:gs? 3 THE DESCRIPTORS ARE DEFINED AS FOLLOWS: 1
6 3 H
1062 3 1. THE FIRST DESCRIPTOR IS THE REQUIRED DUMMY. t
1063 3 (USER INITIALIZED TO 0) '
1064 3 2. THE SECOND DESCRIPTOR POINTS TO THE GDT TABLE AS 1
1065 3 A DATA SEGMENT. '
1066 3 (USER INITIALIZED) '
1067 3 3. THE THIRD DESCRIPTOR POINTS TO THE USER DEF INED :
1068 3 INTERRUPT DESCRIPTOR TABLE (1DT). 3
1069 3 (USE R INITIALIZED) '
1070 3 4. THE FORTH DESCRIPTOR POINTS TO THE USER'S DATA 1
1071 3 SEGMENT '
1072 3 (USER INITIALIZED 1
1073 i 5. THE FIFTH osscnnpron POINTS TO THE USER'S EXTRA 1
1074 3 SEGMENT (ES) t
1075 3 (USER INITIALIZED) '
1076 3 6. THE SIXTH DESCRIPTOR POINTS TO THE USER'S STACK '
1077 3 SEGMENT (SS). '
1078 3 (USER INITIALIZED) '
1079 3 7. THE SEVENTH DESCRIPTOR POINTS TO THE CODE SEGMENT '
1080 3 THAT THIS FUNCTION WILL RETURN TO '
1081 3 (USER INITIALIZED TO THE USER'S CODE SEGMENT.) '
1082 i 8. THE EIGHTH DESCRIPTOR IS uszn BY THIS FUNCTION TO '
1083 3 ESTABLISH A CODE SEGMENT FOR ITSELF. THIS IS '
1084 3 NEEDED SO THAT THIS FUNCTION CAN COMPLETE uv-s 1
1085 3 EXECUTION WHILE IN PROTECTED MODE. WHEN CONT '
1086 i GETS PASSED TO THE USER'S CODE THIS DESCRIPTOR Ean '
:g:; 3 BE USED BY HIM IN ANY WAY HE CHOOSES. '
H 1
1089 3 NOTE - EACH DESCRIPTOR MUST CONTAIN ALL THE NECESSARY DATA '
:g:e 3 1.E. THE LIMIT, BASE ADDRESS AND THE ACCESS RIGHTS BYTE. '
H )
1092 3 AHz 89H (FUNCTION CALL) '
1093 1 ESt1SI = LOCATION OF THE GDT TABLE RUILD BY ROUTINE :
1094 3 USING THIS FUNCTION. '
1095 3 t
1096 3 EXIT PARAMETERS: '
1097 5 '
1098 3 0 IF SUCCESSFUL '
1099 3 ALL SEGMENT REGISTERS ARE CHANGED, (AX) AND (BP) DESTROYED '
1100 i '
1101 3 CONSIDERATIONS: :
102 3 1
03 3 1. No BIOS AVAILABLE TO USER. USER MUST HANDLE ALL '
04 3 1/0_COMMAND: '
gs 3 2. INT RRUPTS - INTERRUPT VECTOR LOCATIONS MUST BE '
6 3 VE! '
H 1
3 '
H )
H b
s '
H )
H H]
3 '
H 1
1 E]
H H]
H )
H )
H )
3 1
H )
H T
H 1)
H 3
H )
H 1
H )
1 3
H )
H )
1 :
H )
3 )
H )
H 1)
H )
H 3
H )
H 3
1 3
H b
H i)
1 )
H i)
3
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1147 PAGE
1148 3
1149 ] THE FOLLOWING DIAGRAM DEPICTS THE ORGANIZATION
1150 3 OF GDT.
11851 i
1152 3 GDT 1
1183 3 '
1154 3 emmmmmmemmm——— . ]
1155 3 v 3
1156 i (ES1S1)==>> 400 ,========-=c-c-o- ]
1187 H DUMMY 1
1158 3 ]
1189 3 408 |--m=m=smmmomo—ee- ]
1160 ) GDT ———t ]
1161 3 3
1162 3 410 [=mmmmmmmememeeen 3
1163 3 10T 1]
1164 3 3
1165 ] +18 [=emmmsmsooscooo- t
1166 3 os t
1167 H s
1168 3 +20 [=mmemmmmeo——see ]
1169 3 ES s
1170 1 H
"nmn 3 +28 [=-mmssmmmmmsssoes ]
1172 ] ss ]
1173 3 :
1174 H +30 1
1175 ] ]
1176 3 1
177 3 +38 '
1178 3 TEMP BIOS 1
179 3 )
1180 3 ]
1181 3 t
1182 3
1183
1184 3
|l:5 3 THE GLOBAL DESCRIPTOR TABLE (ACTUAL LOCATION POINTED TO BY ES:SI)
1186 3
1187
1188 VIRTUAL_ENABLE_GDT_DEF STRUC
1189 0000 7?27?77 DbQ ? 3 FIRST DESCRIPTOR NOT ACCESSIBLE
1190 0008 7?7?7777 GDTPTR ba ? 3 GDT DESCRIPTOR
1191 0010 2?7?7777 IDTPTR Dpa ? 3 IDT DESCRIPTOR
1192 0018 77?277 USER_DS oQ 7 3 USER DATA SEGMENT DESCRIPTOR
1193 0020 777777 USER_ES DQ ? 3 USER EXTRA SEGMENT DESCRIPTOR
1194 0028 77?777 USER_SS D0Q ? 3 USER STACK SEGMENT DESCRIPTOR
1195 0030 7?7?2777 USER_CS DQ ? 3 USER CODE SEGMENT DESCRIPTOR
1196 0038 7?77?77 B10_Cs 0Q ? 3 TEMPORARY BI0S DESCRIPTOR
1!37 0040 VIRTUAL_ENABLE_GDT_DEF ENDS
1198
1199 ASSUME DS:DATA
1200
1201 0408 X_VIRTUAL PROC FAR
:gg; 0408 SET_VMODE:
1204 | Rttt ENABLE ADDRESS LATCH BIT 20
120!
1206 0408 FA cLi 3 NO INTERRUPTS ALLOWED
1207 0409 B4 DI MOV AH,ENABLE_BIT20 3 ENABLE BIT 20 FOR ADDRESS GATE
1208 0408 E8 03DA R CALL GATE_A20
1209 040E 3C 0 AL, 3 WAS THE COMMAND ACCEPTED?
1210 0410 74 04 JZ BIT20_ON 3 GO IF YES
1211 0412 B4 FF MoV AH, OFFH 3 SET THE ERROR FLAG
1212 0414 F9 STC 3 SET CARRY
1213 0415 CF IRET 3 EARLY EXIT
1214
1218
1216 0416 BIT20_ON:
1217 0416 06 PUSH ES 3 MOVE SEGMENT POINTER
1218 0417 IF DS 3 TO THE DATA SEGMENT
1219
1220 3
:g;é 3 REINITIALIZE THE 8259 INTERRUPT CONTROLLER #! TO THE USER SPECIFIED OFFSET
i

1223
1224 0418 BO 11 MoV AL, 1 1H 3 START INITIALIZATION SEQUENCE-ICWI
1225 041A E6 20 out INTA0O,AL 3 EDGE, INTERVAL-8,MASTER, ICW4 NEEDED
1226 041C EB 00 JMP +2
1227 O41E 8A CT MoV AL ,BH 3 HARDWARE INT'S START AT INT # (BH)
1228 0420 E6 21 out INTAO1, AL 3 SEND ICw2
1229 0422 EB 00 JMP $+2
1230 0424 BO 04 Mov AL, 04H 3 SEND ICW3 - MASTER LEVEL 2
1231 0426 E6 21 out INTAO 1 , AL
1232 0428 EB 00 JMP $+2
1233 042A BO 01 MoV AL,O1H 3 SEND ICW4 - MASTER,8086 MODE
1234 042C E6 21 out INTAO1 ,AL
1235 042E EB 00 JMP $+2
1236 0430 BO FF Mov AL, OFFH 3 MASK OFF ALL INTERRUPTS
1237 0432 E6 21 out INTAO1 AL w
7
1239 3
:g:o 3 REINITIALIZE THE 8259 INTERRUPT CONTROLLER #2 TO THE USER SPECIFIED OFFSET E:

! 3
124, -_—
1243 0434 BO 11 Mov AL, 11H 3 INITIALIZE SEQUENCE-ICW! FOR SLAVE o
1244 0436 E6 AO out INTBOO, AL 3 EDGE, INTERVAL-8,MASTER, 1CW4 NEEDED =
1245 0438 EB 00 JMP $+2
1246 043A 8A C3 Mov AL,BL 3 HARDWARE INT'S START AT INT # (BL) o
1247 043C E6 Al ouT INTBO1 ,AL 3 SEND 1CW2
1248 043E BO 02 MoV AL, 02H
1249 0440 EB 00 JMP +2
1250 0442 E6 Al ouT INTBO1,AL 3 SEND ICW3 - SLAVE LEVEL 2
1251 0444 EB 00 JNP +2
1252 0446 BO 01 Mov AL,01H
1253 0448 E6 Al ouT INTBO 1 ,AL 3 SEND ICW4 - SLAVE,8086 MODE
1254 044A EB 00 JMP $+2
1255 044C BO FF Mov AL, OFFH
1256 044E E6 Al out INTBO1,AL 3 MASK OFF ALL INTERRUPTS
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8
1299 047A

c7
cé
(34
cé
c1

OoF

m
>

44 38

D
44 3E

5C 10

0001
01 FO

047A R
0038

1300 047D 8E

1301 047F
1302 0482
1303 0484
1304 0487

5-176 BIOS1

B8

B8
8E

onemo
Dw>wo

0018
D8
0020
co
0028
Do

c4 04
30

1 F8
E9 0055 R
95

Version 2.00 1-13
INTERRUPT 5H BIOS ROUTINES 04-21-86
PAGE
3
3 SETUP BIOS CODE SEGMENT DESCRIPTOR 3
H
FFFF MOV S1].BI10_CS.SEG_LIMIT,MAX_SEG_LEN 3 SET LENGTH
Mov S1].810_CS.BASE_H1 BYTE CSEGO_H1 l SET HIGH BYTE OF CS=0F
0000 MOV S .BID CS. BASE_LD WORD,CSEGO_LO SET LOW WORD OF CS=0
9B MoV S1}.B1o_( —CS. DATA_ACE RIGHTS.CPEO CODE_/ ACCESS
0000 MOV s1].810 _CS.DATA RESERVED o 3 ZERO RESERVED AREA
1
] ENABLE PROTECTED MODE H
H
LGDT [S1].GDTPTR 3 LOAD GLOBAL DESCRIPTOR TABLE REGISTER
+ DB 00FH
+ 770005 LABEL BYTE
+ DX,WORD PTR [SI].GDTPTR
+ 770006 LABEL BYTE
+ ORG OFFSET CS:?770005
+ DB 001H
+ ORG OFFSET CS:?770006
LIDT [s!].IDTPTR 3 INTERRUPT DESCRIPTOR TABLE REGISTER
+ DB 00FH
+ 770007 LABEL BYTE
+ MOV BX,WORD PTR [SI1].IDTPTR
+ 770008 LABEL Tl
+ ORG OFFSET CS:?7?70007
+ DB
+ ORG OFFSET CS:?770008
MOV AX, VIRTUAL_ENABLE 3 MACHINE STATUS WORD NEEDED TO
LMSwW AX 3 SWITCH TO VIRTUAL MODE
+ DB 00FH,001H,0FO0H
oB OEAH 3 PURGE PRE-! FEYCH QUEUE WITH FAR JUMP
DwW OFFSET VMODE 3 ~— TO OFFSE
Dw BI10_CS 3 - IN SEGMENT -PROTECTED MODE SELECTOR
VMODE ¢
1
] SETUP USER SEGMENT REGISTERS :
H
MOV AX,USER_DS 3 SETUP USER'S DATA SEGMENT
MOV DS, AX 3 TO PROTECTED MODE SELECTORS
MOV AX,USER_ES 3 SETUP USER'S EXTRA SEGMENT
MoV ES,AX
MOV AX,USER_SS 3 SETUP USER'S STACK SEGMENT
MoV SS,AX
]
3 PUT TRANSFER ADDRESS ON STACK H
3 AND RETURN TO THE USER H
H
POP BX 3 GET RETURN 1P FRUM THE STACK
ADD SP,4 : STACK
PUSH USER_CS 3 SET STACK FOR A RETURN FAR
PUSH BX
RET 3 RETURN TO USER IN VIRTUAL MODE
X_VIRTUAL ENDP

3--- DEVICE BUSY AND INTERRUPT COMPLETE ---==-===--==---=--- ——-e-
THIS ROUTINE IS A TEMPORARY HANDLER FOR DEVICE BUSY

INPUT

:
3
AND INTERRUPT COMPLETE 3
H
:

- SEE PROLOGUE

DEVICE_BUSY
cLc

JMP
DEVICE_BUSY
INT_COMPLETE

INT_COMPLETE

CODE

ENDS
END

PROC

c1_F
ENDP

PROC
ENDP

NEAR
3 TURN CARRY OFF
3 RETURN WITH CARRY FLAG

NEAR
3 RETURN
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1

2 TITLE BIOS2 ---- 06/10/85 BIOS INTERRUPT ROUTINES

3 +286C

4 JLIST

5 0000 CODE SEGMENT BYTE PUBLIC

6

7 PUBLIC PRINT SCREEN_

8 PUBLIC

9 PUBLIC TlME OF _DAY_1

10 PUBLIC TIMER_INT_1~

11

12 EXTRN  CMOS_READ:NEAR 3 READ CMOS LOCATION ROUTINE

13 EXTRN  CMOS_WRITE:NEAR 3 WRITE CMOS LOCATION ROUTINE

l: EXTRN oDS :NEAR 3 LOAD (DS) WITH DATA SEGMENT SELECTOR

|

16 §=== INT_ 1A H == (TIME_OF_DAY)

!Z ] THIS BI10S ROUTINE ALLOWS THE CLOCKS TO BE SET OR READ ]

1 3 b

19 3 PARAMETERS: t

20 3 (AH) = 00H READ THE CURRENT CLOCK SETTING AND RETURN WITH, 1

21 i (CX) = HIGH PORTION OF COUN 1

22 i (DX) = LOW PORTION OF couNT 1

23 H (AL) = O TIMER HAS NOT PASSED 24 HOURS SINCE LAST READ

24 1 1 IF ON ANOTHER DAY. (RESET TO ZERO AFTER READ)

25 3 ]

26 3 (AH) = 0fH SET THE CURRENT CLOCK USING, t

27 3 (CX) = HIGH PORTION OF COUNT '

28 3 (DX) = LOW PORTION OF COUNT. t

29 3 1

30 3 NOTE: COUNTS OCCUR AT THE RATE OF 1193180/65536 COUNTSISECDND

31 ] (OR ABOUT 18.2 PER SECOND -- SEE EQUATE! t

32 1 1

33 3 (AH) = 02H READ THE REAL TIME cLOCK AND RETURN WITH, 1

34 3 (CH) = IN BCD H

35 3 (CL) = MINUTES IN BCD (00-59) 3

36 H (DH) = SECONDS IN BCD (00-59) H

37 3 (DL) = DAYLIGHT SAVINGS ENABLE (00-01). 1

38 3 l

39 3 (AH) = 03H SET THE REAL TIME CLOCK USING, 3

40 3 = HOURS IN BCD (00-23) H

41 [l (CL) = MINUTES IN BCD (00-59) 1

42 3 (DH) = SECONDS IN BCD (00-59) 1

43 H (DL) = 01 IF DAYLIGHT SAVINGS ENABLE OPTION, ELSE 00.

44 3 t

45 i NOTE: (DL)= 00 IF DAYLIGHT SAVINGS TIME ENABLE IS NOT ENABLED.

46 i (DL)- 01 ENABLES TWO SPECIAL UPDATES THE LAST SUNDAY IN

47 1 IL_ (1159159 --> 3:100:00 AM) AND THE LAST SUNDAY IN

48 1 OCTOBER (1159159 ==> 1100100 AM) THE FIRST TIME. 1

49 ] H

50 3 (AH) = 04H READ THE DATE FROM THE REAL TIME CLOCK AND RETURN WITH, 1]

51 3 (CH) = CENTURY IN BCD (19 OR 20) ]

52 3 (CL) = YEAR IN BCD (00-99) t

53 3 (DH) = MONTH IN BCD (01-12) t

g; 3 (DL) = DAY IN BCD (01-31). 3
3 3

56 3 (AH) = O5H SET THE DATE INTO THE REAL TIME CLOCK USING,

57 3 (CH) = CENTURY IN BCD (19 0) E

58 1 (CL) = YEAR IN BCD (00 - 99) 1

59 3 (DH) = MONTH IN BCD (01 - 12) t

60 3 (DL) = DAY IN BCD (01-31). '

61 ] t

62 3 (AH) = 06H SET THE ALARM TO INTERRUPT AT SPECIFIED TIME, 1

63 3 (CH) = HOURS IN BCD (00-23 (OR FFH)) T

64 3 (CL) = MINUTES IN BCD (00-59 (OR FFH)) 1

65 3 (DH) = SECONDS IN BCD (00-59 (OR FFH)). 1

66 3 k]

67 3 (AH) = OTH RESET THE ALARM INTERRUPT FUNCTION. t

68 3 3

69 3 NOTES: FOR ALL RETURNS CY= 0 FOR SUCCESSFUL OPERATION. :

70 3 FOR (AH)= 2, 4, 6 - CARRY FLAG SET IF REAL TIME CLOCK NOT OPERATING.

14 3 FOR (AH)= 6 - CARRY FLAG SET IF ALARM ALREADY ENABLED. :

T2 H 'OR THE ALARM FUNCTION (AH = 6) THE USER MUST SUPPLY A ROUTINE AND

73 3 INTERCEPT THE CORRECT ADDRESS IN THE VECTOR TABLE FOR INTERRUPT 4AH.

T4 3 USE OFFH FOR ANY "DO NOT CARE" POSITION FOR INTERVAL INTERRUPTS. 1

15 ] INTERRUPTS ARE DISABLED DURING DATA MODIFICATION. 1

76 1] AH & AL ARE RETURNED MODIFIED AND NOT DEFINED EXCEPT WHERE INDICATED.

17 3

;g ASSUME CS:CODE,DS:DATA

80 0000 TIME_OF_DAY_1 PROC  FAR

81 0000 FB ST 1 INTERRUPTS BACK ON

82 0001 80 FC 08 CMP AH, (RTC_TBE-RTC_TB) /2 3 CHECK IF COMMAND IN VALID RANGE (0-7)

83 0004 F5 cMc 3 COMPLEMENT CARRY FOR ERROR E!

84 0005 72 17 Jc TIME_S 3 EXIT WITH CARRY = 1 IF NOT VALID

85

86 0007 IE PUSH DS 3 SAVE USERS (DS) SEGMENT

87 0008 E8 0000 E CALL DDS 3 GET DATA SEGMENT SELECTOR

88 0008 56 PUSH s1 3 SAVE WORK REGISTER

89  000C C! E8 08 SHR AX,8 3 CONVERT FUNCTION TO BYTE OFFSET

90 000F 03 CO ADD AX,AX 3 CONVERT FUNCTION TO WORD OFFSET (CY=z0)

91 0011 8B FO MoV S1,AX 3 PLACE INTO ADDRESSING REGISTER

92 0013 FA cLi 3 NO INTERRUPTS DURING TIME FUNCTIONS

93 0014 2E: FF 94 0021 R CALL CS:[SI]+OFFSET RTC_TB 3 VECTDR TO FUNCTION REQUESTED WITH CY=0

94 3 RETURN WITH CARRY FLAG SET FOR RESULT

95 0019 FB ST1 3 INTERRUFTS BACK

96 001A B4 00 MoV AH,0 3 CLEAR (AH) TO lERO

97  001C 5E POP s1 3 RECOVER USERS REGISTER

98 001D IF POP DS 3 RECOVER USERS SEGMENT SELECTOR

99 001E TIME_93 3 RETURN WITH CY= 0 IF NO ERROR

100 001E CA 0002 RET 2

101

102 1 ROUTINE VECTOR TABLE (AH)=

103 0021 0031 R RTC_TB DW RTC_00 3 0 = READ CURRENT CLOCK COUNT

104 0023 0042 R ow RTC_10 3 1 = SET CLOCK COUNT

105 0025 0050 R DW RTC_20 3 2 = READ THE REAL TIME CLDCK TIME

106 0027 0075 R ow RTCZ30 3 3 = SET REAL TIME CLOCK TIME

107 0029 00A8 R oW RTCZ40 3 4 = READ THE REAL TIME CLOCK DATE

108 0028 00CB R bW RTC_50 3 5 = SET REAL TIME CLOCK DATE

109 002D 0104 R oW RTC_60 3 6 = SET THE REAL TIME CLOCK ALARM

110 002F 0145 R Dw RTC_70 3 T = RESET ALARM

::é = 0031 RTC_TBE EQU s

113 0031 TIME_OF_DAY_!  ENDP
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115 0031 RTC_00 PROC
116 0031 A0 0070 R MOV
117 0034 C6 06 0070 R 00 MoV
118 0039 8B OE 006E R MOV
119 003D 8B 16 006C R MOV
120 o041 c2 RET
122 0042 RTC_10t

123 0042 89 16 006C R MoV
124 0046 89 OE 006E R MoV
125 004A Cé 06 0070 R 00 MoV
126 004F C3 RET
127

128 0050 - RTC_20¢

129 0050 E8 0168 R CALL
130 0053 72 IF Jc
131

132 0055 BO 00 MoV
133 0057 E8 0000 E CALL
134 Q05A 8A FO MoV
135 005C BO 0B MOV
136 005E E8 0000 E CALL
137 0061 24 01 AND
138 0063 8A DO MoV
139 0065 BO 02 MoV
140 0067 E8 0000 E CALL
141 006A 8 MoV
142 006C BO 04 MOV
143 006E E8 0000 E CALL
144 0071 8 MOV
145 0073 F8 cLe
146 0074 RTC_291

147 0074 C3 RET
148

149 0075 RTC_30:

150 0075 E8 016B R ALL
151 0078 73 03 NC
152 00TA E8 0154 R CALL
153 007l RTC_351

154 007D 8A E6 MoV
155 00TF BO 00 MoV
156 0081 E8 0000 E CALL
187 0084 8A Ef MOV
158 0086 BO 02 MOV
159 0088 E8 0000 E CALL
160 008B 8A E5 MOV
161 008D BO 04 MoV
162 008F E8 0000 E CALL
163 0092 B8 0BOB MOV
164 0095 E8 0000 E CALL
165 0098 24 62 AND
166 009A OC 02 OR
167 009C 80 E2 01 AND
168 009F OA C2 OR
169 00A1 86 EO XCHG
170 00A3 E8 0000 E CALL
171 00A6 F8 cLC
172 00A7 €3 RET
173

174  00A8 RTC_401

176 00A8 E8 0168 R CALL
176 ooAB 72 1D Je
178 00AD BO 07 [
179 O0OAF E8 0000 E CALL
180 0082 8A DO MoV
181 0084 BO 08 MoV
182 0086 E8 0000 E CALL
183 0089 8A FO MoV
184 00BB BO 09 MOV
185 00BD E8 0000 E CALL
186 00CO 8A C8 MoV
187 o00c2 BO 32 MoV
188 00C4 E8 0000 E CALL
189 00CT 8A E8 MOV
190 00CS F8 cLe
191 00CA RTC_491

192 00CA €3 RET
193

194 00CB RTC_501

195 00CB E8 0168 R CALL
196 00CE 73 03 INC
197 0000 E8 0154 R CALL
198 00D3 RTC_553

199 0003 B8 0006 v
200 00D6 E8 0000 E CALL
201 00D9 8A E2 MOV
202 00DB BO 07 MoV
203 00DD E8 0000 E CALL
204 O00EO 8A E6 MOV
205 00E2 BO 08 MOV
206 00E4 E8 0000 E CALL
207 00E7 8A Ef MoV
208 00ES BO 09 MOV
209 00EB E8 0000 E CALL
210 OOEE 8A ES MoV
211 00F0 BO 32 MoV
212 0OF2 E8 0000 E CALL
213 0OFS B8 0BOB MoV
214 0OF8 E8 0000 E CALL
215 O00FB 24 1F AND
216 O0OFD 86 EO XCHG
217 OOFF E8 0000 E CALL
218 0102 F8 cLe
219 0103 c3 RET
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DX, 0T IMER_LOW

©OTIMER_LOW,DX
©TIMERT) HIGH cX
OT IMER_ OFL.O

UPD_ IPR
RTC_29

AL ,CMCS_SECONDS
CMOS_READ

DH, Al

AL ,CMOS_REG_B
CMOS_READ
AL,000000018
DL, .
AL ,CMOS_MINUTES
CMOS_READ

Ly

AL ,CMOS_HOURS
CMOS_READ

CH, AT

UPD_IPR
RTC_35
RTCZSTA

AH,DH
AL ,CMOS_SECONDS
CMOS_WRTTE
AH,CC
AL,CMOS_MINUTES
CMOS_WRTTE

cl
B

AL ,CMOS_HOURS
CMOS.

AX, X*CMOS_REG_B
CMOS_READ
AL,0T100010B
AL,00000010B
DL.000000018
AL,DL

AH, AL
CMOS_WRITE

UPD_IPR
RTC_49

AL ,CMOS_DAY_MONTH
cuos READ

AL.CMOS MONTH
CMOS_READ

DH, Al
AL,CMOS_YEAR
CMOS_READ

cL,

AL ,CMOS_CENTURY
CMOS_READ

CH, AT

UPD_ IPR
TC_5

RTC_! STA
AX,CMOS_DAY_WEEK
CMOS_WRTTE
AH,DC

AL ,CMOS_DAY_MONTH
cMOS_WRTTE

AL.CMOS MONTH
ﬁuus WRTTE

c
AL,CMOS_YEAR
CMOS_WRTTE
AH,CR
AL,CMOS_CENTURY
CMOS WRTTE
AX,X¥CMOS_REG_B
CMOS_READ
AL,OTFH

AH, AL
CMOS_WRITE

[ [ e

[+

2
04-21-86

_ READ TIME COUNT
GET THE OVERFLOW FLAG

AND THEN RESET THE OVERFLOI FLAG

OUNT
RETURN 'ITN NO CARRY

ME Cf
SET TIME COUNT L
coun‘r HIGH WORD
RESET OVERFLDW FLAG
RETURN WITH NO CARRY

GET RTC TIME -
CHECK FOR UPDATE IN PROCESS
EXIT IF ERROR (CY= 1)
SET ADDRESS OF SECONDS
GET sl
ADDRESS ALARM REGISTER
READ CURRENT VALUE OF DSE BIT
MASK FOR VALID DSE B

SET ADDRESS OF MINUTES
GET MINUTES

AVE
SET ADDRESS OF HOURS
I; HOURS

SET CY= 0

RETURN WITH RESULT IN CARRY FLAG

SET RTC TIME
CPECK FOR UPDATE IN PROCESS
GO AROUND IF CLOCK OPERATING
ELSE TRY INITIALIZING CLOCK

GET TIME BYTE ‘- SECONDS
ADDRESS SECONDS

UPDATE

GET -TI BYTE - MINUTES
ADDRESS MINI

UPDATI NUT

GET TIME BYTE - HOURS
ADDRESS HOUR

UPDATE ADDRE!

3
ADDRESS ALARM REGISTER
READ CURRENT VALUE
MASK FOR VALID BIT POSITIONS
TURN ON 24 HOUR MO
USE ONLY THE DSE BI
GHT SAVI
SET NEW ALARM
SET C¥=
RETURN WITH CYz 0

GET RTC DATE
CHECK FOR UPDATE IN PROCESS
EXIT IF ERROR (CY= 1)

ADDRESS DAY OF MONTH
READ DAY OF MONTH

AVE

ADDRESS MONTH

READ MONTH

SAVE

ADDRESS YEAR

READ YEAR

SAVE

ADDRESS CENTURY LOCATION
GET CENTURY BYTE

SAVE
SET CY=0

RETURN WITH RESULTS IN CARRY FLAG

SET RTC DATE
CHECK FOR UPDATE lN PROCESS
GO AROUND IF NO ERI
ELSE INITIALIZE CLOCK

ADDRESS OF DAY OF WEEK BYTE
LOAD ZEROS TO DAY OF WEEK
GET DAY OF MONTH BYTE
ADDRESS DAY or MONTH BYTE
WRITE OF DAY

GET MONTH

ADDRESS MONTH BYTE
WRITE MONTH REGISTER
GET YEAR BYTE
ADDRESS YEAR REGISTER
WRITE YEAR REGISTER
GET CENTURY BYTE

GISTER
AND START CLOCK UPDATING
SET CY= 0
RETURN CY=0

BIT
SET (DL) TO ZERO FOR NO DSE BIT

L NGS TIME BIT (DSE)
PLACE IN WORK REGISTER AND GET ADDRESS

OF MONTH REGISTER
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221 104 RTC_60% ] SET RTC ALARM
222 104 BO 0B Mov AL ,CMOS_REG_B 1 ADDRESS ALARM
223 106 E8 0000 E CALL CMOS_READ 3 READ ALARM REGISTER
224 109 A8 20 TEST AL, 20H 3 CHECK FOR ALARM ALREADY ENABLED
226 108 F9 sTC 3 SET CARRY IN CASE OF ERROR
$ 10C 78 33 JNZ RTC_69 8 ERROR EXIT IF ALARM SET
8 OI0E E8 0168 R CALL UPD_IPR 3 CHECK FOR UPDATE IN PROCESS
9 0111 T RTCZ65 3 SKIP INITIALIZATION IF NO ERROR
0 0113 E8 0184 R CALL RTC_STA 3 ELSE INITIALIZE CLOCK
1 0116 RTC_653
232 0116 8A E6 Mov 3 GET SECONDS BYTE
3 118 BO 01 Mov AL CNOS SEC_ALARM 3 ADDRESS THE SECONDS ALARM REGISTER
234 11A E8 0000 E CALL CMOS WRTTE 3 INSERT SECONDS
238 11D 8A EI Mov AH,CC 3 GET MINUTES PARAMETER
236 11F BO O Mov AL ,CMOS_MIN_ALARM 3 ADDRESS MINUTES ALARM REGISTER
2371 121 E8 0000 E CALL ClOS WRTTE 3 INSERT MINUTES
38 124 B8A ES Mov AH, Cl 3 GET HOURS PARAI
39 126 BO 08 Mov AL ,CMOS_HR_ALARM ] ADDRESS HOUR ALARM REGISTER
40 128 E8 0000 E CALL CNOS RTTE 3 INSERT
41 128 E4 Al IN AL.INTBOI 3 READ SECOND INTERRUPT MASK REGISTER
42 0120 24 FE AND 1+ OFE! 3 ENABLE ALARM TIMER B (c
243 012F E6 Al ouTt INTBO I 3 WRITE UPDATED
244 0131 B8 0B0B v AX,X*CMOS_REG_B 3 ADDRESS ALARM REGISTER
245 0134 E8 0000 E CALL CMOS_R 3 READ CURRENT ALARM REGISTER
246 0137 24 TF AND AL, 0TFH 3 ENSURE SET BIT TURNED OFF
247 0139 0C 20 OR AL,20H 3 TURN ON ALARM ENABLE
248 0138 86 EO XCHG AH, AL 3 MOVE MASK TO OUTPUT REGISTER
249 013D E8 0000 E CALL CMOS_WRITE 3 WRITE NEW ALARM MASK
250 0140 F8 cLe 3 SET CYa 0
251 0141 RTC_691
252 0141 B8 0000 MOV AX,0 3 CLEAR AX REGISTER
g:i o1 c3 RET 3 RETURN WITH RESULTS IN CARRY FLAG
255 148 RTC_70% 1]
286 145 B8 0BOB Mov AX,X®CMOS_REG_B ] AODRESS ALARM REG!STER (TO BOTH AH,AL)
257 148 E8 0000 E CALL CMOS_READ 3 READ ALARM REG
258 14B 24 57 AND AL,8TH 3 TURN OFF ALARM E AB E
59 14D 86 EO XCHG AH, AL 3 SAVE DATA AND RECOVER ADDRESS
60 14F E8 0000 E CALL CMOS_WRITE t RESTORE NE' VALUE
61 0152 F8 cLc 3 SET CY=
62 0183 C3 RET 3 RETURN 'ITH NO CARRY
63
6: 0154 RTC_00 ENDP
6
66 0154 RTC_STA PROC NEAR ] INITIALIZE REAL TIME CLOCK
67 154 B8 260A MoV AX, 26H*H+CMOS_REG_A 3 ADDRESS REGISTER A AND LOAD DATA MASK
68 187 E8 0000 E CALL CMOS ] lNlTlALllE STATUS REGIS'
69 15A B8 8208 Mov AX, 0!H‘H¢CMDS REG_B ] BIT" FOR ChOCK INITIAKIZATIDN
70 18D E8 0000 E CALL CMOS WRIT ] AND 24 HOUR MODE TO REGISTER
T1 160 BO 0OC Mov AL, CHOS, REG c 3 ADDRESS REGISTER
72 162 E8 0000 E CALL CMOS READ 3 READ REGISTER C TO INITIALIZE
73 165 BO MoV AL,CMOS_REG_D 1 ADDRESS REGISTER D
74 167 E8 0000 E CALL CMOS_REID 3 READ REGISTER D TO INITIALIZE
;: 16A C3 RET
;1 0168 RTC_STA ENOP
79 0168 UPD_IPR PROC NEAR ] AIT TILL UPDATE NOT IN PROGRESS
80 0168 51 PUSH X 3 SAVE CALLERS REGISTER
81 016C B9 0320 Mov Cx,800 3 SET TIMEOUT LOOP COUNT
82 OI6F UPD_10¢
283 O016F BO OA Mov AL ,CMOS_REG_A 3 ADDRESS STATUS REGISTER A
284 0171 FA cL! 3 NO TIMER INTERRUPTS DURING UPDATES
285 0172 E8 0000 E CALL CMOS_READ 3 READ UPDATE IN PROCESS FLAG
286 0175 A8 80 TEST AL, 80H 3 IF UIP BIT IS ON ( CANNOT READ TIME
87 0177 T4 06 JzZ UPD_%0 3 EXIT WITI F CAN READ CLOCK NOW
88 0179 FB STI 3 ALLOW INTERRUP S 'HILE WAITING
89 017A E2 F3 LooP UPD_10 3 LOOP TILL READY OR MEOUT
90 017C 33 CO XOR AX,AX 3 CLEAR RESULTS IF ERROR
91 O17E F9 STC 3 SET CARRY FOR ERROR
92 O017F UPD_%0¢
93 O01TF 59 POP cx 3 RESTORE CALLERS REGISTER
94 0180 FA cLl 3 INTERRUPTS OFF DURING SET
g:: o181 €3 RET 3 RETURN WITH CY FLAG SET
297 o182 UPD_IPR ENDP
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299 3=== HARDWARE INT 70 H -- ( IRQ LEVEL 8
300 l ALARM INTERRUPT HANDLER (RTC) ]
301 THIS ROUTINE HANDLES THE PERIODIC AND ALARM INTERRUPTS FROM THE CMOS 3
302 | TIMER. INPUT FREQUENCY IS 1.024 KHZ OR APPROXIMATELY 1024 INTERRUPTS 1
303 3 EVERY SECOND FOR THE PERIODIC INTERRUPT. FOR THE ALARM FUNCTION, H
30; ] THE INTERRUPT WILL OCCUR AT THE DESIGNATED TIME. H
30 ] H
306 3 INTERRUPTS ARE ENABLED WHEN THE EVENT OR ALARM FUNCTION 1S ACTIVATED. 3
307 3 FOR THE EVENT INTERRUPT, THE HANDLER WILL DECREMENT THE WAIT COUNTER ]
308 3 ANI HEN X IRES WILL THE DE! NATED LOCATION . H
309 3 THE ALARM INTERRUPT, THE ER MUST PR E A ROUTINE TO INTERCEPT ]
310 3 THE CORRECT ADDRESS FROM THE VECTOR TABLE INVOKED BY INTERRUPT 4AH ]
gl; H PRIOR TO SETTING THE REAL TIME CLOCK ALARM (INT (AH, AH= 06H). 1
1 i
313
314 0182 RTC_INT PROC FAR ALARM INTERRUPT
315 0182 IE PUSH DS ) LEAVE INTERRUPTS DISABLED
316 0183 50 PUSH AX 3 SAVE REGISTERS
17 0184 57 PUSH DI
318
19 0185 RTC_I_13s HECK FOR SECOND INTERRUPT
320 0185 B8 8B8C Mov AX, (CMOS_REG B*NMI)'H*CMOS REG C#NM! 3 _ALARM AND STATUS
321 0188 E6 70 ouT CMOS_§ PORT, AL H E ALARM FLAG MASK ADDRESS
322 018A 90 NOP ] l/
323 018B E4 71 IN AL ,CMOS_DATA H READ AND RESET INTERRUPT REQUEST FLAGS
324 018D A8 60 TEST AL, OIIOUOGOB 3 CHECK FOR EITHER INTERRUPT PENDIN(
325 018F 74 5C Jz RTC_I_9 3 EXIT IF NOT A VALID RTC INTERRUPT
326
327 0191 86 EO XCHG AH, AL 3 SAVE FLAGS AND GET ENABLE ADDRESS
328 0193 E6 70 ouT CMOS_PORT, AL 3 WRITE ALARM ENABLE MASK ADDRESS
329 0195 90 NOP 3 1/0 DELAY
330 0196 E4 T1 IN AL ,CMOS_DATA 3 READ CURRENT ALARM ENABLE MASK
331 0198 22 C4 AND » 3 ALLOW ONLY SOURCES THAT ARE ENABLED
332 019A A8 40 TEST AL,010000008B 3 CHECK FOR PERIODIC INTERR!
333 019C 74 3F Jz RTC_1_5 3 SKIP IF NOT A PERIODIC INTERRUPT
33
335 $===== DECREMENT WAIT COUNT BY INTERRUPT INTERVAL
336
337 019E E8 0000 E CALL oDS 3 ESTABLISH DATA SEGMENT ADDRESSABILITV
338 01A! 81 2E 009C R 03DO sus ORTC_LOW,0976 3 DECREMENT COUNT LOW BY 1/
339 O01A7 83 IE 009E R 00 sSBB ORTC_HIGH, 0 3 ADJUST HIGH WORD FOR LOW 'DRD BORROW
34? 01AC 73 2F JNC RTC_T 5 3§ SKIP TILL 32 BIT WORD LESS THAN ZERO
34
342 3===== TURN OFF PERIODIC INTERRUPT ENABLE
343
344 01AE 50 PUSH 3 SAVE INTERRUPT FLAG MASK
345 O0IAF B8 8B8B Mov AX X*® (CMOS_REG_B+NM1) 3 INTERRUPT ENABLE REGISTER
346 01B2 E6 70 ouT CMDS PORT, AL 3 'RIYE ADDRESS TO CMOS CLOCK
347 01B4 90 NOP 3 DELAY
348 01B5 E4 71 IN AL ,CMOS_DATA H READ CURRENT ENABLES
349 01B7 24 BF AND AL, 0BFH 3 TURN OFF PIE
350 01B9 86 C4 XCHG AL, AH 3 GET CMOS ADDRESS AND SAVE VALUE
35! 018BB E6 70 ouT CMOS_PORT, AL t ADDRESS REGISTER B
352 01BD 86 C4 XCHG AL, Al 3 GET NEW INTERRUPT ENABLE MASK
353 01BF E6 71 ouT CMOS_DATA, AL 3 SET MASK IN INTERRUPT ENABLE REGISTER
354 01C1 58 POP 3 GET INTERRUPT SOURCE BACK
355 01C2 F6 06 00AC R 02 TEST SRTC_WAIT_FLAG,02H 3 CHECK FOR "WAIT" FUNCTION ACTIVE
356 01CT Cé 06 00A0 R 00 Mov ORTC_WAIT_FLAG,0 3 SET FUNCTION ACTIVE FLAGS OFF
387 01CC C5 3E 0098 R LDS DI,DWORD FTR .USER _FLAG 3 SET UP (D! TO POINT TO USER FLAG
358 01D0 C6 05 80 Mov BVTE PTR [o1],8 3 TURN ON USERS POSTED FL.
359 01D3 74 08 Jz 1! 3 SKIP IF "EVENT_WAIT" FUNCTION
360
361 01D5 E8 0000 E CALL DDS 3 ESTABLISH DATA SEGMENT ADDRESSABILITY
362 01D8 Cé6 06 00AD R 83 ov ORTC_WAIT_FLAG,083H 3 AND SET "WAIT" BACK TO BUSY & POSTED
363 010D RTC_1_51
364 01DD A8 20 TEST AL,00100000B 3 TEST FOR ALARM INTERRUPT
365 O01IDF 74 0A 4 RTC_1_7 3 SKIP USER INTERRUPT CALL IF NOT ALARM
366
367 01E1 BO OF MoV AL ,CMOS_SHUT_DOWN 3 POINT TO DEFAULT READ ONLY REGISTER
368 01E3 E6 70 out CMOS _PORT, AL’ 3 ENABLE NMI AND CMOS ADDRESS TO DEFAULT
369 01ES FB STI 3 INTERRUPTS BACK ON NOW
370 O01E6 52 PUSH DX
371 O01E7 CD 4A INT 4AH 3 TRANSFER TO USER ROUTINE
372 01E9 5A POP DX
373 01EA FA cL1 3 BLOCK INTERRUPT FOR RETRY
374 OIEB RTC_1_73 3 RESTART ROUTINE TO HANDLE DELAYED
375 01EB EB 98 RTC_1_1 3 ENTRY AND SECOND EVENT BEFORE DONE
376
3717
378 OIEl RTC_1_9: 3 EXIT - NO PENDING INTERRUPTS
3719 01 BO OF MoV AL,CMOS_SHUT_DOWN 3 POINT TO DEFAULT READ ONLY REGISTER
380 OI1EF E6 70 ouT CMOS FORT.AL H ENABLE NMI AND CMOS ADDRESS TO DEFAULT
381 01F1 90 NOP ] 0 DELA
382 01F2 E4 71 IN AL ,CMOS_DATA i) DPEN STANDEV ATCH
383 01F4 BO 20 Mov AL,EO1 3 END OF lN ERRUPT MASK TO 8259 - 2
384 01F6 E6 A0 out INTBOO, AL 1 TO BZ E
385 01F8 E6 20 out INTA00, AL 3 TO
386 O01FA 5F POP D1 H RESTORE REGISTERS
387 O01IFB 58 POP AX
388 O01IFC IF POP DS
389 O01FD CF 1IRET 3 END OF INTERRUPT
390
391 OIFE RTC_INT ENDP
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392 PAGE
393 -== INT_ 05 H
394 : PRINT_SCREEN '
395 THIS LOGIC WILL BE INVOKED BY INTERRUPT 05H TO PRINT THE SCREEN.
396 H THE CURSOR POSITION AT THE TIME THIS ROUTINE IS INVOKED WILL BE
397 3 SAVED AND RESTORED UPON COMPLETION. THE ROUTINE IS INTENDED TO
398 3 RUN WITH INTERRUPTS ENABLED. IF A SUBSEQUENT PRINT SCREEN KEY
399 3 1S DEPRESSED WHILE THIS ROUTINE IS PRINTING IT WILL BE IGNORED.
400 H THE BASE PRINTERS STATUS IS CHECKED FOR NOT BUSY AND NOT OUT OF
401 3 PAPER. AN INITIAL STATUS ERROR WILL ABEND THE PRINT REQUEST.
402 3 ADDRESS 005030000 CONTAINS THE STATUS OF THE PRINT SCREEN:
40! 3 '
404 ' 5010 =0 PRINT SCREEN HAS NOT BEEN CALLED OR UPON RETURN
405 3 FROM A CALL THIS INDICATES A SUCCESSFUL OPERATION.
406 1 =1 PRINT SCREEN IS IN PROGRESS - IGNORE THIS REQUEST.
407 3 = 255 ERROR ENCOUNTERED DURING PRINTING. '
408 3
409
410 OIFE PRINT_SCREEN_! PROC  FAR
411 3 DELAY INTERRUPT ENABLE TILL FLAG SET
412 OIFE 1E PUSH DS
413 OIFF 50 PUSH  AX i SAVE WORK REGISTERS
414 0200 53 PUSH  BX
415 0201 51 PUSH  CX
416 0202 52 PUSH DX 3 USE 0040:0100 FOR STATUS AREA STORAGE
417 0203 E8 0000 E CALL  DDS 3 GET STATUS BYTE DATA SEGMENT
418 0206 80 3E 0100 R Of CMP OSTATUS_BYTE, ! 3 SEE_IF PRINT ALREADY IN PROGRESS
419 0208 74 74 JE PRI9 3 EXIT IF PRINT ALREADY IN PROGRESS
420 020D C6 06 0100 R 01 MOV ©STATUS_BYTE, | i INDICATE PRINT NOW IN PRI
421 0212 FB STI 3 MUST RUN WITH INTERRUPTS ENABLED
422 0213 B4 OF MOV AH, OFH § WILL REQUEST THE CURRENT SCREEN MODE
423 0215 CD 10 INT 10H 3 (AL)= MODE
424 3 (AH) = NUMBER COLUMNS /LINE
425 3 (BH) = VISUAL PAGE
426 0217 8A CC MoV CL,AH 3 WILL MAKE USE OF (CX) REGISTER TO
427 0219 8A 2E 0084 R MoV CH, OROWS 5 CONTROL ROWS ON SCREEN & COLUMNS
428 021D FE C5 INC CH § ADJUST ROWS ON DISPLAY COUNT
429 3 (CL)= NUMBER COLUMNS/LINE
430 H (CH) = NUMBER OF ROWS ON DISPLAY
431 ]
432 3 AT THIS POINT WE KNOW THE COLUMNS/LINE COUNT IS IN (CL) t
433 3 AND THE NUMBER OF ROWS ON THE DISPLAY IS IN (CH). 1
434 3 THE PAGE IF APPLICABLE IS IN (BH). THE STACK HAS '
435 3 (DS), (AX) , (BX) , (CX) , (DX) PUSHED. '
436 3
437 021F 33 D2 XOR DX, DX 3 FIRST PRINTER
438 0221 B4 02 MoV AH, 02H 3 SET PRINTER STATUS REQUEST COMMAND
439 0223 CD 17 INT 17H 3 REQUEST CURRENT PRINTER STATUS
440 0225 80 F4 80 XOR AH, 080H 3 CHECK FOR PRINTER BUSY (NOT CONNECTED
441 0228 F6 C4 AO TEST  AH,0AOH 3 OR OUT OF PAPER
442 0228 75 4E INZ PR180 3 ERROR EXIT IF PRINTER STATUS ERROR
443
444 022D EB 0287 R CALL  CRLF 3 CARRIAGE RETURN LINE FEED TO PRINTER
445
446 0230 51 PUSH  CX 1 SAVE SCREEN BOUNDS
447 0231 B4 03 MOV AH,03H 3 NOW READ THE CURRENT CURSOR POSITION
448 0233 CD 10 INT 10H 3 AND RESTORE AT END OF ROUTINE
449 0235 59 POP cx 3 RECALL SCREEN BOUNDS
450 0236 52 PUSH DX 3 PRESERVE THE ORIGINAL POSITION
451 0237 33 02 XOR DX,DX 3 INITIAL CURSOR (0,0) AND FIRST PRINTER
4 3
453 3 THIS LOOP 1S TO READ EACH CURSOR POSITION FROM THE '
454 3 SCREEN AND PRINT IT. (BH)= VISUAL PAGE (CH)= ROWS '
455 3
456 0239 PR1103
457 0239 B4 02 MoV AH, 02H 1 INDICATE CURSOR SET REQUEST
458 0238 CD 10 INT 10H 3 NEW CURSOR POSITION ESTABL
459 023D B4 08 MOV AH, 08H 3 INDICATE READ CHARACTER PROM DISPLAY
460 023F CD 10 INT 10H 3 CHARACTER NOW IN (AL)
461 0241 OA CO OR AL, AL + SEE_IF_VALID CHAR
462 0243 15 02 JNZ PR120 3 JUMP IF VALID CHAR
463 0245 BO 20 MoV ALt 0 3 ELSE MAKE [T A BLANK
464 0247 PRI20:
465 0247 52 PUSH DX 3 SAVE CURSOR POSITION
466 0248 33 D2 XOR DX, DX 3 INDICATE FIRST PRINTER (DX= 0)
467 024A 32 E4 XOR AH, AH 3 INDICATE PRINT CHARACTER IN (AL)
468 024C CD 17 INT 17H 3 PRINT THE CHARACTER
469 024E 5A POP DX 3 RECALL CURSOR POSITION
470 024F F6 C4 29 TEST  AH,29H 3 TEST FOR PRINTER ERROR
471 0252 15 22 INZ PRITO $ EXIT IF ERROR DETECTED
472 0254 FE C2 INC DL t+ ADVANCE TO NEXT COLUMN
473 0256 3A CA cMP CcL,DL 3 SEE IF AT END OF L
474 0258 75 DF INZ PRI10 3 IF_NOT LOOP FOR NEXT COLUMN
475 025A 32 D2 XOR DL,DL 3 BACK TO COLUMN 0
476 025C 8A E2 MoV AH,DL. 3 (AH) =0
477 025E 52 PUSH DX 3 SAVE NEW CURSOR POSITION
478 025F E8 0287 R CALL  CRLF 3 LINE FEED CARRIAGE RETURN
479 0262 5A POP DX 3 RECALL CURSOR POSITION
480 0263 FE C6 INC DH 3 ADVANCE TO NEXT LINE
481 0265 3A EE cMP CH,DH 3 FINISHED?
482 0267 75 DO JINZ PRI10 3 IF NOT LOOP FOR NEXT LINE o
483
484 0269 5A POP bX 3 GET CURSOR POSITION m
485 026A B4 02 MoV AH, 02H + INDICATE REQUEST CURSOR SET 'z
486 026C CD 10 INT 10H 3 CURSOR POSITION R -
487 026E FA cL1 3 BLOCK INTERRUPTS TILL STACK CLEARED -
488 026F C6 06 0100 R 00 MOV ©STATUS_BYTE, 0 3 MOVE OK RESULTS FLAG TO STATUS_BYTE o
489 0274 E8 08 JMP SHORT PR190 3 EXIT PRINTER ROUTINE =>
490
491 0276 PRITO: 3 ERROR EXIT o
492 0276 SA P DX 3 GET CURSOR POSITION
493 0277 B4 02 MOV AH,02H 3 INDICATE REQUEST CURSOR SET
494 0279 CD 10 T 10H 3 CURSOR POSITION RESTORED
495 0278 PR180:
496 0278 FA LI § BLOCK_ INTERRUPTS TILL STACK CLEARED
497 027C Cé 06 0100 R FF MOV ©STATUS_BYTE, OFFH 3 SET ERROR FI
498 0281 PRI90:
499 0281 SA oP DX 3 EXIT ROUTINE
500 0282 59 POP cx 3 RESTORE ALL THE REGISTERS USED
501 0283 5B POP BX
502 0284 58 POP AX
503 0285 IF POP DS
504 0286 CF IRET 5 RETURN WITH INITIAL INTERRUPT MASK
505 0287 PRINT_SCREEN_! ENDP
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506
507
508

o
o
°

goouacaaans
N-CVB~NCOIWN-O

733
B8
cb
B8

1

D2
000D
17
000A

cD 17

c3

0000 E

06 006E
3E 006E
006C

28 co

A3
A3
ce

FE

06 0070

OE 0040
26 003F
oc

03F2

18
0080

o1

FoO

5-182 BIOS2

PROC

CRLF ENDP

Version 2.00

NEAR
DX,DX
AX,CR
1TH
AX,LF
1TH

3=~ HARDWARE INT 08 H -- ( IRQ LEVEL 0 )
]

THIS ROUTINE HANDLES THE TIMER INTERRUPT FROM FROM CHANNEL 0 OF
825 EQUENCY IS 1.19318
1S 68836, RESULTING IN APPROXIMATELY 18.2 INTERRUPTS EVERY SECOND.

THE INTERRUPT HANDLER MAINTAINS A COUNT (4016C) OF INTERRUPTS SINCE
TIME, WHICH MAY BE USED TO ESTABLISH TIME OF DAY
UPT HANDLER ALSO DECREMENTS THE MOTOR CONTROL COUNT (40140)

THE

POWER ON
THE _INTERR

DISKETTE MOTOR(s), AND RESET THE MOTOR RUNNING FLAGS.
THE INTERRUPT HANDLER WILL ALSO INVOKE A USER ROUTINE THROUGH

TIMER. INPUT FRI

INTERRUPT 1CH AT EVERY TIMI

ME TICI ER _MUST CODE A
ROUTINE AND PLACE THE CORRECT ADDRESS IN THE VECTOR TABLE.

TICK.

1-6
04-21-86

CARRIAGE RETURN, LINE FEED SUBROUTINE

CR,LF TO FIRST PRINTER
ASSUME FIRST PRINTER (DX= 0)
GE IE PRINT CHARACTER COMMAND AND
ARRIAGE RETURN CHARACTER
NOW GET THE LINE FEED
SEND IT TO THE BIOS PRlNTER ROUTINE

MHZ AND THE DIVISOR

THE USER

IMER_INT_1 PROC  FAR
STI
PUSH DS
PUSH AX
PUSH DX
CALL  DDS
INC OTIMER_LOW
INZ T4
INC OTIMER_HIGH
T4
cmP OTIMER_HIGH,018H
JINZ T
cMP

OTIMER_LOW, 0BOH
TS

TIMER_INT_1

CODE ENDS
END

QTIMER HIGH,AX
OTIMER_LOW, AX
OTIMERZOFL, |

TEST FOR DISKETTE TIME OUT

.MOTOR _COUNT
ouo-ron _STATUS , 0FOH
AL
DX:OSFZH

WAL

1CH

DX

AL,EO!
INTA0O0, AL
AX

DS

ENOP

]
H
]
3
1]
)
]
H OF THE DISKETTE, AND WHEN IT EXPIRES, WILL TURN OFF THE
]
1]
s
H
’
T

INTERRUPTS BACK ON

SAVE MACHINE STATE
ESTABLISH ADDRESSABILITY
INCREMENT TIME

GO TO TEST_DAY

INCREMFrET HAIGH WORD OF TIME

T_DAY
TEST FOR COUNT EQUALING 24 HOURS
GO TO DISKETTE_CTL

GO TO DISKETTE_CTL

DECREMENT DISKETTE MOTOR CONTROL
RETURN _iF COUNT NOT OuT
TURN OFF MOTOR RUNNING BITS

FDC CTL PORT
TURN OFF THE MOTOR

TIMER TICK INTERRUPT
TRANSFER CONTROL TO A USER ROUTINE

RESTDRE (DX)

END OF INTERRUPT MASK

DlSABLE INTERRUPTS TILL STACK CLEARED
END OF INTERRUPT TO 8259

RESET MACHINE STATE
RETURN FROM INTERRUPT
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4/21/86 COMPATIBILITY MODULE

1 PAGE 118,121

2 TITLE ORGS =-=-- 04/21/86 COMPATIBILITY MODULE

3 LIST

; 0000 CODE SEGMENT BYTE PUBLIC

6 PUBLIC Al

7 PUBLIC CONF_TBL

8 PUBLIC CRT_THAR_GEN

9 PUBLIC DI

10 PUBLIC D2

11 PUBLIC D2A

12 PUBLIC DISK_BASE

13 PUBLIC DUMMY_RETURN

14 PUBLIC E101

18 PUBLIC E102

16 PUBLIC EI03

17 PUBLIC E104

18 PUBLIC E105

19 PUBLIC E106

20 PUBLIC EI0T

21 PUBLIC E108

22 PUBLIC E109

23 PUBLIC E161

24 PUBLIC Ef62

25 PUBLIC E163

26 PUBLIC E!64

21 PUBLIC E201

28 UBLIC E202

29 PUBLIC E203

30 PUBLIC E301

31 PUBLIC E302

32 PUBLIC E303

33 PUBLIC E304

34 PUBLIC E401

35 PUBLIC ESOI

36 PUBLIC E60!

371 PUBLIC E602

38 PUBLIC F1780

39 PUBLIC F(781

40 PUBLIC F1782

41 PUBLIC F1790

42 PUBLIC F1T791

43 PUBLIC F3A

44 PUBLIC F3D

45 PUBLIC F3D!

46 PUBLIC FD_TBL

47 PUBLIC FLOPPY

48 PUBLIC HRD

49 PUBLIC K6

50 PUBLIC KéL

51 PUBLIC K7

52 PUBLIC K8

53 PUBLIC K10

54 PUBLIC Ki{

55 PUBLIC Ki2

56 PUBLIC Ki4

87 PUBLIC Ki8

58 PUBLIC M4

59 PUBLIC M5

60 PUBLIC M6

61 PUBLIC M7

62 PUBLIC NMI_INT

63 PUBLIC PRINT_SCREEN

64 UBL 1C

65 PUBLIC SEERS_t

66 PUBLIC SLAVE_VECTOR_TABLE

61 PUBLIC TUTOR

68 PUBLIC VECTOR TABLE

gg PUBLIC VIDEO_PARMS

T EXTRN  BOOT_STRAP_1iNEAR

12 EXTRN  CASSETTE_ID_1:NEAR

13 EXTRN D11 iNEAR

14 EXTRN  DISK_INT_11NEAR

78 EXTRN  DISK_SETOUP:

76 EXTRN  DISKETTE_IO_fiNEAR

17 EXTRN  DSKETTE !ETUF:NEAR

78 EXTRN  EQUIPMERT

79 EXTRN INT zav EAR

80 EXTRN  K16TNEA

81 EXTRN KEYBUARD 10_1 1NEAR

82 EXTRN  KB_INT_ITNEAR

83 EXTRN  MEMORYZ! SIzE DET 1 INEAR

84 EXTRN  NMI_INT 13

85 EXTRN PRINT sCREEN lxNEAR

86 EXTRN NTER 10_17

87 EXTRN RE DlREBTnNEAR

88 EXTRN  RS232_I0_1 1NEAR

89 EXTRN  RTC. 1NEAR

90 EXTRN  SEER

91 EXTRN START 11 o

92 EXTRN E_OF DAY 1 sNEAR m

93 EXTRN TIMER INT_1 TNEAR

94 EXTRN  VIDEOZ10_ TINEAR «

95 -

96 ASSUME  CS3CODE,DS1DATA -

97 (=]

3 ' =
] ]

100 3 THIS MODULE HAS BEEN ADDED TO FACILITATE THE EXPANSION OF THIS PROGRAM. + I

101 3 IT ALLOWS FOR THE FIXED ORG STATEMENT ENTRY POINTS THAT HAVE TO REMAI

102 3 AT THE SAME ADDRESSES. E Of OINTS AND TABLES WITHIN THIS

103 3 MODULE SHOUI A RE_INCLUDED ONLY TO SUPPORT EXISTING CODE

104 3 THAT VIOLATE THE STRUCTURE AND DESI| S. ALL S _ACCESS S

|85 3 USE THE DOCUMENTED INTERRUPT VECTOR INTERFACE FOR COMPATIBILITY. '

106 ] :

107 3

ORGS 5-183
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2-
a

No—-mo----Z-Zoo
COBNCNIWN-CO®

121

0000
0000 37
2

41 52 49

0 43 48 45

0
41 62 49

0 43 48 45

58 E9

005E 20
0077 20
0090 20
00A9 20
ooc2 20
00DB 20
00F4 20
010D 20
0126 20

013F 20
5
0168 20
79
4F
73
53
75
55
0191 20
69
44
oF
2D
53
oD
0187 20

01DB 20

01EE 20

20
3F 3F 3F
A

0000 E

54
43

54
43

3F

59
48

59
48

5-184 ORGS

IACRO Assembler

Version 2.00 1-2
04-21-86

PAGE
1
3 COPYRIGHT NOTICE 3
H
33 ORG O0EO000H

ORG 00000H

bB '78X7462 COPR. IBM 1981, 1986 M
3
3 PARITY ERROR MESSAGES 3
H
D1 bB *PARITY CHECK 1',CR,LF 3 PLANAR BOARD PARITY CHECK LATCH SET
b2 bB *PARITY CHECK 2',CR,LF 3 1/0 CHANNEL CHECK LATCH SET
D2A bB *77227°,CR,LF
1P = $
L ORG 0EO05BH

ORG 0005BH
RESET: H RESET START

JMP START_! 3 VECTOR ON TO THE MOVED POST CODE
H
3 POST ERROR MESSAGES t
1
E101 DB * 101-System Board Error',CR,LF 3 INTERRUPT FAILURE
E102 oB ' 102-System Board Error',CR,LF ; TIMER FAILURE
E103 oB ' 103-System Board Error',CR,LF ; TIMER INTERRUPT FAILURE
E104 bB * 104-System Board Error',CR,LF ; PROTECTED MODE FAILURE
E105 oB ' 105-System Board Error',CR,LF ;3 LAST 8042 COMMAND NOT ACCEPTED
E106 oB * 106-System Board Error',CR,LF ; CONVERTING LOGIC TEST
El07 bB * 107-System Board Error',CR,LF ; HOT NMI TEST
E108 DB * 108-System Board Error',CR,LF 3 TIMER BUS TEST
E109 oB * 109-System Board Error',CR,LF ; LOW MEG CHIP SELECT TEST
El61 DB ' 161-System Options Not Set~(Run SETUP)',CR,LF ; DEAD BATTERY
E162 bB * 162-System Options Not Set-(Run SETUP)',CR,LF ;CHECKSUM/CONFIG
E163 o8B ' 163-Time & Date Not Set-(Run SETUP)',CR,LF 3;CLOCK NOT UPDATING
El64 DB ' 164-Memory Size Error-(Run SETUP)',CR,LF ; CMOS DOES NOT MATCH
E201 bB * 201-Memory Error',CR,LF
E202 DB * 202-Memory Address Error',CR,LF 3 LINE ERROR 00->15
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' 203-Memory Address Error',CR,LF

3+ LINE ERROR 16->23

* 301-Keyboard Error',CR,LF 1 KEYBOARD ERROR

' 302-System Unit Keylock is Locked',CR,LF 3 KEYBOARD LOCK ON

* (RESUME = "F{" KEY)',CR,LF

ENTRY
$
0E2C3H
002C3H
NMI_INT_1 3 VECTOR ON TO MOVED NMI CODE
' 303-Keybosrd Or System Unit Error®,CR,LF

KEYBOARD/SYSTEM ERROR
0B v 3

04-Keyboard Or System Unit Error',CR,LF ; KEYBOARD CLOCK HIGH
' 401~-CRT Error',CR,LF 3 MONOCHROME
' 501-CRT Error',CR,LF 3 COLOR

* 601-Diskette Error',CR,LF 3 DISKETTE ERROR

DISKETTE BOOT RECORD IS NOT VALID
DB

' 602-Diskette Boot Record Error’,CR,LF

HARD FILE ERROR MESSAGE
oB *1780~

ORGS ----- 04/21/86 COMPATIBILITY MODULE
222 41 64 64 T2 65 13

223 13 20 45 72 T2 ¢F

224 72 0D 0A

225 0209 20 32 30 33 2D 4D E203 0B
226 65 6D 6F 72 79 20

227 41 64 64 T2 65 13

228 73 20 45 T2 T2 6F

229 72 0D OA

230 0224 20 33 30 31 2D 48 E301 oB
231 65 19 62 6F 61 T2

232 64 20 45 T2 T2 6F

233 72 0D OA

234 0239 20 33 30 32 2D 53 E302 0B
235 79 13 74 65 6D 20

236 55 6E 69 T4 20 4B

237 65 79 6C 6F 63 6B

238 20 69 13 20 4C 6F

239 63 6B 65 64 0D OA

240 025D 20 28 52 45 53 55 F3D 0B
241 4D 45 20 3D 20 22

242 46 31 22 20 4B 45

243 59 29 0D OA

244

245 NM1
246

247 = 0273 P =
248 13- ORG
249 o02c3 RG
250 = 02c3 NMI_INT EQU
251 02C3 E9 0000 E JMP
252

253 02C6 20 33 30 33 2D 4B  E303 oB
254 65 79 62 6F 61 T2

255 64 20 4F T2 20 53

256 79 73 74 65 6D 20

257 55 6E 69 T4 20 45

258 72 72 6F T2 0D OA

259 s

260 O02EA 20 33 30 34 2D 4B E304

261 65 19 62 6F 61 T2

262 64 20 4F T2 20 53

263 79 73 74 65 6D 20

264 55 6E 69 T4 20 45

265 72 72 6F 72 0D 0A

266 030E 20 34 30 31 2D 43  E40! oB
267 52 54 20 45 12 T2

268 6F T2 0D OA

269 031E 20 35 30 31 2D 43 ES50! DB
270 52 54 20 45 72 T2

211 6F T2 0D 0A

272 032E 20 36 30 31 2D 44 E60! 0B
213 69 73 6B 65 T4 T4

274 65 20 45 T2 T2 6F

215 72 0D 0A

276 ===

277 0343 20 36 30 32 2D 44 E602

218 69 13 6B 65 T4 T4

219 65 20 42 6F 6F T4

280 20 52 65 63 6F T2

281 64 20 45 T2 T2 6F

282 72 0D 0A

283 | St

284 0364 31 37 38 30 2D 44 F1780

285 69 13 6B 20 30 20

286 46 61 69 6C 75 T2

2871 65 0D O0A

288 0379 31 37 38 31 2D 44 Fi781 DB
289 69 13 6B 20 31 20

290 46 61 69 6C 75 T2

291 65 0D 0A

292 038E 31 37 38 32 2D 44 Fi782 DB
293 69 73 6B 20 43 6F

294 6E T4 T2 6F 6C 6C

295 65 T2 20 46 61 69

296 6C 75 72 65 0D OA

297 03AC 31 37 39 30 2D 44 F1790 DB
298 69 73 6B 20 30 20

299 45 12 T2 6F 72 0D

300 0A

301 03BF 31 37 39 31 2D 44 F1791 DB
302 69 13 6B 20 31 20

303 45 72 72 6F 72 0D

304 0A

305

306 03D2 52 4F 4D 20 20 45 F3A 0B
307 72 72 6F T2 20 0D

308 0A

309 03DF 20 20 20 20 2D 55 F3D1 L]
310 6E 6C 6F 63 6B 20

311 53 79 73 T4 65 6D

312 20 55 6E 69 T4 20

313 4B 65 79 6C 6F 63

314 6B 20 0D O0A

Disk 0 Failure',CR,LF
*1781-Disk | Failure',CR,LF

*1782-Disk Controller Failure',CR,LF

*1790-Disk 0 Error',CR,LF

*1791-Disk | Error',CR,LF

*ROM Error ',CR,LF 3 ROM CHECKSUM

M ~Unlock System Unit Keylock *',CR,LF

ORGS 5-185
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ORGS - ~ 04/21/86 COMPATIBILITY MODULE 04-21-86
318 PAGE
316
317 3 INITIALIZE DRIVE CHARACTERISTICS ]
318 3 ]
gé9 3 FIXED DISK PARAMETER TABLE s
0 3 s
ggé 3 = THE TABLE IS COMPOSED OF A BLOCK DEFINED AS: 3
H t

323 3 +0 (1 WORD) - MAXIMUM NUMBER OF CYL INDERS ]
324 3 +2 (1 BYTE) =~ MAXIMUM NUMBER OF HE ]
328 3 +3 (1 WORD) - NOT USED/SE H
326 3 +5 (1 WORD) - STARTING 'RITE PRECOMPENSATION cyL 1)
327 3T (1 BYTE) ~ NOT USED/SEE 3
328 3 +8 (1 BYTE) - CONTROL t
329 3 BIT 7 DISABLE RETRIES ~-OR- )
330 3 BIT 6 DISABLE RETRIES 3
331 3 BIT 3 MORE THAN 8 HEADS ]
332 1 +9 (3 BYTES) - NOT USED/SEE PC-XT ]
333 3 12 (1 WORD) LANDING ZONE t
334 3 14 (1 BYTE) - NUMBER OF SECTORS/TRACK 3
338 3 +15 (1 BYTE) - RESERVED FOR FUTURE USE ]
336 i ]
337 3 - TO DYNA“ICALLY DEFINE A SET OF PARAMETERS ]
338 ) BUILD P TO 1 AND PLACI 1)
339 H THE CORRESPONDING VECTOR INTO INT RRUPT 41 ]
340 i FOR DRIVE 0 AND INTERRUPT 46 FOR DRIVE 1. 3
41 ] H
342 H
343
344 0401 FD_TBL:
345
346 gom——- DRIVE TYPE 01
347
348 0401 0132 ow 0306D 3 CYLINDERS
349 0403 04 oB 04D 3 HEADS
350 0404 0000 Dw ]
351 0406 0080 bw 0128D 3 WRITE PRE-COMPENSATION CYLINDER
352 040 0 bB 0
353 0409 00 bB [} 3 CONTROL BYTE
354 040A 00 00 00 oB 0,0,0
355 040l 131 ow 0305D 3 LANDING ZONE
386 040F 11 oB 170 3 SECTORS/TRACK
357 0410 00 bB o
358
389 gmm—-- DRIVE TYPE 02
360
361 0411 0267 ow 0615D 3 CYLINDERS
362 041 4 DB 04D 3 HEADS
363 0414 0000 ow [
364 0416 012C oW 03000 3 WRITE PRE-COMPENSATION CYLINDER
365 0418 00 DB
366 0419 00 DB 0 3 CONTROL BYTE
367 041A 00 00 00 DB 0,0,0
368 041D 0267 bW 0615D ¢ LANDINC ZONE
369 041F 11 DB 170 ] SECTORS/TRACK
370 0420 00 bB 0
31
g;g - DRIVE TYPE 03
374 0421 0267 oW 0615D 3 CYLINDERS
375 0423 0 oB 06D 3 HEADS
376 0424 0000 Dw o

77 0426 0t12C ow 03000 3 WRITE PRE-COMPENSATION CYLINDER
78 0428 00 oB 0

79 0429 00 DB 0 3 CONTROL BYTE
80 042A 00 00 00 [>:] 0,0,0

81 042D 0267 ow 0615D 3 LANDING ZONE
82 042F 11 DB 17D 3 SECTORS/TRACK
383 0430 00 o 0
384
388 pmm——- DRIVE TYPE 04

86

87 0431 03AC ow 09400 3 CYLINDERS

88 0433 08 oB 08D 3 HEADS

89 0434 0000 bw 0

90 0436 0200 ow 08120 3 WRITE PRE-COMPENSATION CYLINDER
91 0438 00 DB ]

92 0439 00 o 0 3 CONTROL BYTE
93 043A 00 00 00 bB 0,0,0

94 043D 03AC ow 0940D 3 LANDING ZONE
95 043F 11 DB 17D 3 SECTORS/TRACK
96 0440 00 [>:]

97

98
399
400 0441 O03AC bW 09400 3 CYLINDERS
401 044! oB 06D 3 HEADS
402 0444 0000 ow [
403 0446 0200 ow 08120 3 WRITE PRE-COMPENSATION CYLINDER
404 0448 00 DB [}
405 0449 00 oB 0 3 CONTROL BYTE
406 044A 00 00 00 =] 0,0,0
407 044D 03AC ow 09400 3 LANDING ZONE
408 044F 11 DB 17D 3 SECTORS/TRACK
409 0450 00 o8B
410
:Ié | Ratuiiated DRIVE TYPE 06

1
413 0451 0267 ow 0615D 1 CYLINDERS
414 0453 04 DB 04D 3 HEADS
415 0454 0000 Dow o
416 0456 FFFF bw OFFFFH 3 NO WRITE PRE-COMPENSATION
417 0458 00 DB
418 0459 00 oB [] 3 CONTROL BYTE A
419 045A 00 00 00 oB 0,0,0 3
420 045D 026 ow 0615D 3 LANDING ZONE K{
421 O045F 11 oB 170 3 SECTORS/TRACK
422 0460 00 oB 0
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0357
0000
FFFF

o

00

00 00 00
357

11

00

0132
0
0000

0080
8 0

00

00 00 00
013F

00

020D
0000

FFFF
8 0

9 00
00 00 00
020D

00

embler

Version 2.00

DRIVE TYPE 07

Dw 0462D
DB 08D
oW o

DwW 0256D
DB o

oB o

DB 0,0,0
Dw 0511D
DB 170
oB 0

DRIVE TYPE 08

ow 0733D
oB 05D
oW o

DW OFFFFH
oB ]

DbB [

oB 0,0,0
oW 07330
DB 17D
oB 0
DRIVE TYPE 09
bw 09000
DB 15D
DwW [

DW OFFFFH
bB 0

bB 008H
DB 0,0,0
ow 0901D
DB 17D
DB o
DRIVE TYPE 10
DW 08200
oB 03D
DW 0

oW OFFFFH
DB 0

oB o

DB 0,0,0
DW o820D
DB 17D
DB o
DRIVE TYPE 11
DW 0855D
DB 05D
DW 0

DW OFFFFH
oB o

DB ]

DoB 0,0,0
DwW 0855D
DB 17D
> o

DRIVE TYPE 12

DwW 0855D

DB 07D

DwW [}

DwW OFFFFH
DB ]

DB 0

DB 0,0,0

Dw 0855D

DB 170

bB [

DRIVE TYPE 13

DwW 0306D
o8 08D

DRIVE TYPE 14

ow 0733D
DB 07D
ow [

DwW OFFFFH
DB [

oB [

bB 0,0,0
DwW 0733D
oB 17D
DB o

04-21-86

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYLINDER

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
NO WRITE PRE~COMPENSATION

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
NO WRITE PRE-COMPENSATION

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
NO WRITE PRE-COMPENSATION

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
NO WRITE PRE-COMPENSATION

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
NO WRITE PRE-COMPENSATION

CONTROL BYTE
LANDING ZONE

SECTORS/TRACK

CYL INDERS

HEADS

WRITE PRE-COMPENSATION CYLINDER

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS

NO WRITE PRE-COMPENSATION

w
m
(]
—
o
=2
(3,

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

ORGS 5-187
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0000
3 00

0000
0000
00

00

00 00 00
0000

00
00

0400
o7
0000
0200
0

9 00
00 00 00
D O3FF

o=

020D

[
0000
o12c
o

9 00
00 00 00
D

2DC

-0

0200

020D

0000
o12¢c
o

9 00
00 00 00
D 020D

00

ORGS

al Computer MACRO Assembler
= 04/21/86 COMPATIBILITY MODULE

Version 2.00

DRIVE TYPE 15

Dw 0000D
DB 00D
ow [

Dw 00000
DB 0

oB 0

DB 0,0,0
ow 0000D
os 00D
DB

DRIVE TYPE 16
Dw 06120
DB 04D
ow o

Dw 00000
DB 0

o8 o

DB 0,0,0
ow 0663D
DB 170
oB 0
DRIVE TYPE 17
oW 09770
DB 05D
obw o

] 0300D
DB 0

DB 0

DB 0,0,0
ow 09770
DB 170
DB 0
DRIVE TYPE 18
ow 0977D
DB 07D
bW o

ow OFFFFH
DB 0

[
oW 05120
DB [}
bB [}
DB 0,0,0
ow 1023D
DB 17D
DB 0
DRIVE TYPE 20
bW 0733D
DB 05D
DwW 0
Dw 0300D
oB o
DB 0
bB 0,0,0
Dw 07320
oB 17D
DB 0
DRIVE TYPE 21
bw 0733D
DB 07D
ow 0
Dw 0300D
DB ]
DB 0
DB 0,0,0
DW 07320
oB 17D
DB o
DRIVE TYPE 22
ow 0733D
DB 05D
DwW
ow 0300D
oB o
oB ]
oB 0,0,0
Dw 0733D
DB 17D
oB o

RESERVED

1-6
04-21-86

DO NOT USE®*°**
CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYLINDER

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION ALL CYLINDER

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYLINDERS
HEADS
NO WRITE PRE-COMPENSATION

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYLINDER

CONTROL. BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL. BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

P



onal Computer MACRO Assembler  Version 2.00 1-7
- 04/21/86 COMPATIBILITY MODULE 04-21-86
631 PAGE
°§2 gm=--- DRIVE TYPE 23
633
634 0861 0132 ow 03060 1 CYLINDERS
635 0563 04 DB 04D 3 HEADS
636 0564 0000 ow 0
637 0866 0000 ow 00000 3 WRITE PRE-COMPENSATION ALL CYL
638 0568 00 oB 0
639 0569 00 0B 0 3 CONTROL BYTE
640 056A 00 00 00 0B 0,0,0
641 056D 0150 ow 0336D 3 LANDING ZONE
642 056F 11 o8 170 3 SECTORS/TRACK
643 0570 00 oB 0
644
e4s g==mn= DRIVE TYPE 24
646
647 0571 0264 ow 06120 3 CYLINDERS
648 0573 04 DB 04D 3 HEADS
649 0574 0000 ow 0
650 0876 0131 ow 03050 3 WRITE PRE~COMPENSATION CYL
651 0578 00 OB [
652 0579 00 DB 0 3 CONTROL BYTE
653 057A 00 00 00 oB 0,0,0
654 057D 0297 ow 06630 1 LANDING ZONE
655 OSTF 11 0B 170 3 SECTORS/TRACK
656 0580 00 DB ]
657
::g go———— DRIVE TYPE 28 *®* RESERVED®***
660 0581 0000 Dw 0000D 3 CYLINDERS
661 0583 0 0B 00D 31 HEADS
662 0584 0000 ow
663 0586 0000 ow 00000 1 WRITE PRE-COMPENSATION CYL
664 0588 00 DB o
665 0589 00 DB 0 3 CONTROL BYTE
666 058A 00 00 00 o8B 0,0,0
667 058D 0000 oW 0000D 1 LANDING ZONE
668 058F 00 o8 00D 3 SECTORS/TRACK
669 0590 00 DB 0
670
e ge==e- DRIVE TYPE 26  *** RESERVED®**
672
673 0591 0000 oW 0000D 3 CYLINDERS
674 0593 00 oB 00D 3 HEADS
675 0594 0000 ow 0
676 0596 0000 Dw 0000D 3 WRITE PRE-COMPENSATION CYL
677 0598 00 oB o
678 0599 00 DB ] 3 CONTROL BYTE
679 0859A 00 00 00 0B 0,0,0
680 059D 0000 ow 0000D 1 LANDING ZONE
681 059F 00 DB 00D 3 SECTORS/TRACK
682 05A0 00 DB ]
683
684 gom——— DRIVE TYPE 27 ¢®* RESERVED®*®*
685
686 05A1 0000 ow 0000D 3 CYLINDERS
687 05A3 00 DB 00D 3 HEADS
688 05A4 0000 ow o
689 08A6 0000 ow 0000D § WRITE PRE-COMPENSATION CYL
690 05A8 00 oB o
691 05A9 00 oB 0 + CONTROL BYTE
692 05AA 00 00 00 0B 0,0,0
693 05AD 0000 ow 00000 3 LANDING ZONE
694 O0SAF 00 08 00D 3 SECTORS/TRACK
695 0580 00 DB
696
et DRIVE TYPE 28  *°** RESERVED®**®
6
699 0581 0000 ow 0000D 3 CYLINDERS
700 0583 00 oB 000 3 HEADS
701 0584 0000 ow 0
702 0586 0000 ow 00000 3 WRITE PRE-COMPENSATION CYL
703 0588 00 0B 0
704 0589 00 DB ] 3 CONTROL BYTE
705 05BA 00 00 00 oB 0,0,0
706 05BD 0000 oW 0000D 3 LANDING ZONE
707 0SBF 00 0B 00D 3 SECTORS/TRACK
708 05CO 00 0B
709
T10 gom——— DRIVE TYPE 29 ¢e®* RESERVED®***
T
712 05C1 0000 ow 0000D 3 CYLINDERS
713 05C3 00 DB 00D 3 HEADS
714 05C4 0000 ow 0
715 05Cé 0000 bW 0000D 3 WRITE PRE-COMPENSATION CYL
716 05C8 00 08 0
717 05C9 00 0B 0 3+ CONTROL BYTE
718 05CA 00 00 00 0B 0,0,0
719 05CD 0000 ow 0000D 3 LANDING ZONE
720 05CF 00 DB 00D 3 SECTORS/TRACK
721 0500 00 o8 0
122 <
723 g----= DRIVE TYPE 30 *** RESERVED®** m
T24 x
725 05D1 0000 ow 0000D 3 CYLINDERS —
726 05D3 00 DB 00D 3 HEADS -_—
727 05D4 0000 oW 0 [=}
728 05D6 0000 ow 0000D 3 WRITE PRE-COMPENSATION CYL 2
729 0508 00 o8 0
730 0509 00 0B 0 3 CONTROL BYTE o
731 05DA 00 00 00 DB 0,0,0
732 050D 0000 bW 0000D 3 LANDING ZONE
733 050F 00 oB 00D 3 SECTORS/TRACK
734 05E0 00 o8
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0

0
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sl Computer MACRO Assembler
04/21/86 COMPATIBILITY MODULE

PAGE

DRIVE TYPE 31
ow 0000
o8 - 0D
ow

ow 000D
o8

o8

os 10,0
ow 0000
o8 0D
oB

DRIVE TYPE 32
ow 0000
o8 0D
ow

ow 0000
o8

o8B

o 20,0
ow 0000
oB 0D
o

DRIVE TYPE 33
ow 0000
o8 D
ow

ow 0000
o8

o8

o8 10,0
ow 0000
o8 (1]
o8

DRIVE TYPE 34
ow 000D
o8 00
ow

ow 000D
o8B

o8

o8 20,0
ow 000D
o8 0D
o8

DRIVE TYSE 2s
ow 00000
0B ]
ow

ow 0000
o8

o8

o8 10,0
ow 00000
o8 000
o8 [}

DRIVE TYPE 36

ow 000D
DB 0D
ow

ow 000D
DB

oB

o8 »0,0
ow 000D
DB 0D
o8

DRIVE TYPE 37
ow 000D
o8 0D
ow

ow 000D
o8B

0B

0B 0,0,0
ow 00000
o8B 00D
0B 0
DRIVE TYPE 38
ow 00000
oB 00D
ow 0

ow 00000
DB 0

o8B [

o8B 0,0,0
ow 00000
o8 000
o8

Version 2.00

1-8
04-21-86

e RESERVED®**

e RESERVED®**

*%¢ RESERVED®**

*e* RESERVED®**

[t
n
o

3

*¢¢ RESERVED!'

®®® RESERVED®**

*e* RESERVED®**

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/ TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/ TRACK

CYL INDERS
HEADS

WRITE PRE-COMPENSATION CYL
CONTROL BYTE

LANDING ZONE
SECTORS / TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/ TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/ TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS

WRITE PRE-COMPENSATION CYL
CONTROL BYTE

LANDING ZONE
SECTORS / TRACK

CYL INDERS
HEADS

WRITE PRE-COMPENSATION CYL
CONTROL BYTE

LANDING ZONE
SECTORS/TRACK



Personal Computer MACRO Assembler

Version 2.00

----- 04/21/86 COMPATIBILITY MODULE

0661 0000

]
0664 0000
0666 0000

00

9 00

066A 00 00 00

0000
066F 00
0679 00

0671 0000
0

0674 0000
0676 0000
0678 00

00
067A 00 00 00
067D 0000

067F 00
0680 00

0681 0000
0

0684 0000
0686 0000

06B1 0000

06B4 0000
06B6 0000

o
o
o
o
o

0
06BA 00 00 00
000

06BF O
06CO 00

06C1 0000

06C3 00

06C4 0000

06C6 0000

06C8 00

06C9 00

06CA 00 00 00
00

06CF 00
06D0 00

06D1 0000
0

I3
o
o
@
°

06D4 0000

06Dé 0000

06D8 00

06D9 00

06DA 00 00 00
00

06DF 00
06E0 00

DRIVE TYPE 39

Dw 0000D
o8 00D
ow 0

oW 0000D
08 0

o8 0

08 0,0,0
oW 00000
0B 00D
o8 [
DRIVE TYPE 40
ow 0000D
08 00D
ow 0

ow 0000D
o8 0

o8 °

o8 0,0,0
ow 00000
DB 00D
o8 0
DRIVE TYPE 41
ow 0000D
0B 00D
ow 0

ow 0000D
0B 0

o8 0

DB 0,0,0
ow 00000
0B 00D
o8 0

DRIVE TYPE 42

ow 00000
DB 00D
ow o

Dw 00000
DbB ]

bB o

o8B 0,0,0
ow 00000
DB 00D
[>:] o

DRIVE TYPE 43

ow 0000D
0B 00D
ow 0

oW 00000
] 0

o8 0

DB 0,0,0
ow 0000D
DB 00D
o8

ORIVE TYPE 44
ow 0000D
b8 00D
ow 0

ow 0000D
0B °

0B 0

DB 0,0,0
ow 0000D
] 00D
0B

DRIVE TYPE 45

ow 00000
DB 00D
ow [

bw 0000D
oB o

oB [}

[2:] 0,0,0
bw 0000D
oB 00D
oB [}

DRIVE TYPE 46

Dw 0000D
DB 00D
ow [

ow 0000D
oB 0

oB [}

DB 0,0,0
ow 00000
DB 00D
oB

1-9
04-21-86

¢** RESERVED®***

*** RESERVED®**

*** RESERVED**®

s+ RESERVED®*®

*®® RESERVED®***

*** RESERVED®**

*** RESERVED®**

**® RESERVED***

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/ TRACK

CYL INDERS
HEADS
WRITE PRE~COMPENSATION CYL

CONTROL. BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/ TRACK

CYLINDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS

WRITE PRE-COMPENSATION CYL
CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYLINDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

CYL INDERS
HEADS
WRITE PRE-COMPENSATION CYL

CONTROL BYTE

LANDING ZONE
SECTORS/TRACK

ORGS 5-191
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ORGS ==-=-=- 04/21/86 COMPATIBILITY MODULE 04-21-86
943 PAGE
::‘ $===== DRIVE TYPE 47 *e¢ RESERVED®**
946 06E1 0000 Dw 00000 3 CYLINDERS
94 06E3 00 -] 00D 3 HEADS
948 06E4 0000 ow
949 06E6 0000 ow 000D § WRITE PRE-COMPENSATION CYL
98 06E8 00 bB
98 06E9 00 oB 3 CONTROL BYTE
98, 06EA 00 00 00 oB 10,0
98 06ED 0000 ow 000D 3 LANDING ZONE
98 06EF 0 00 § SECTORS/TRACK
98! 06F0 00 oB
98
98
:: §===== BOOT LOADER INTERRUPT
960 = 06F1 114 = v
9 154 ORG E6F2H
962 06F2 ORG 06F2H
963 = 06F2 BOOT_STRAP QU $
z:; 06F2 E9 0000 E JuMpP BOOT_STRAP_{ $ VECTOR ON TO MOVED BOOT CODE
96 ] USE INT 18 H AH= 0COM
967 O06F8 CONF_TBL s $ CONFIGURATION TABLE POR THIS SYSTEM
968 06F8 0008 ow m E-CONF_TBL-2 3 LENGTH OF FOLLOWING T,
969 O06F7 FC o8B BYTE ) S S BYTE
970 O06F8 02 oB ML BYTE 3 M SUB MODEL TYPE BYTE
971 06F9 00 0B mo! LEVED 3 elos REVISION LEVEL
972 O06FA T0 os 011130008 § 10000000 = D”A CHANNEL 3 USE BY IIOS
973 3 01000000 DE INTERRUPT LEVEL 2
974 $ 00100000 = REAL ME CLOCK AVAILAH.E
918 1 00010000 = KEV!DARD SCAN CODE HOOK 1AH
976 06FB 00 o8 [ 3 RESERVED
917 06FC 00 08 [ $ RESERVED
978 06FD 00 oB [ 3 RESERVED
979 O06FE 00 os [] t RESERVED
: 0 = O6FF CONF_E EQU $ 3 RESERVED FOR EXPANSION
: 2 §===== BAUD RATE INITIALIZATION TABLE
984 = 06FF 114 g s
9 - ORG OE729H
9 0729 ORG 00729H
9 0729 0417 Al ow 1047 3 110 BAUD 3 TABLE OF VALUES
9 0728 0300 ow 768 3 150 3 FOR INITIALIZATION
9 072D 0180 ow 384 3 300
990 072F 00CO ow 192 3 600
9 0731 0060 ow 9% 1 1200
9 0733 0030 ow 48 3 2400
99 0738 0018 ow 24 1 4800
:’4 0737 oo00C ow 12 1 9600
996 j===-- RS232
287
8 [ R ORG OET39H
9 0739 ORG 00739H
00 = 0739 RS232_10 EQU $
gé 0739 E9 0000 E JmP Rs232_10_1t 3 VECTOR ON TO MOVED RS232 CODE
$-==== KEYBOARD
1 5 ORG OE82EH
G 0082EH
= 082E KEYBOARD_10 EQU $
082E E9 0000 E InP KEYBOARD_10_1 3 VECTOR ON TO MOVED KEYBOARD CODE

KEY IDENTIFICATION SCAN TABLES -

PUN=-COP~NORIWN-COBNOOIW
o

9

9

1

]

1

1

1

1

1

1

1

]

1

101

101

101 - ORG OESTEM

1014 087E ORG 0087EH

101 . jommemmemceeaan TABLE OF SHIFT KEYS AND MASK VALUES ===-====aceaccae
101 j====== KEY_TABLE

1017 087E Ke ABEL  BYTI

1018 087E 52 o8 INS_K NSERT KEY

1 08TF 3A 45 46 38 1D 08 CAPS xsv.nuu KEY , SCROLL._| KEV ALT_KEY,CTL_KEY

1 0884 2A 36 o8 LEFT’KEV RIGAT_KEY

: = 0008 KéL EQu $-K

1 j====== MASK_TABLE

] 0886 K7 LABEC  BYTE

1 0886 80 0B INS snm 3 INSERT MODE SH

| 0887 40 20 10 08 04 o8 CAPS_SHIFT,NUM_SHIFT, scaou. SHIFT,ALT_ smr'r CTL_SHIFT
| 08sc 02 ot oB LEFT_! smn SRIGAT_SHIFT

1

1 e R TABLES FOR CTRL CASE ========scc=scocmmmceas
1

] 088E K8 LABEL y======== CHARACTERS =======-==
1 088E 1B FF 00 FF FF FF 08 1, 2 )

1 0894 IE FF FF FF FF IF 08 36

1 089A FF 7F 94 11 17 08 08 i,

1035 08A0 12 14 19 18 09 OF o8 1R

| 08A6 10 1B 1D OA FF 01 o8 1P

1 08AC 13 04 06 07 08 0A 0B ]

1 0882 0B OC FF FF FF FF o8 1K

1 0888 IC 1A 18 03 16 02 0B 3 B

1040 08BE OE 0D FF FF FF FF o8 8 Ny M,

1041 08C4 96 FF 20 FF oe [ P e, AI.Sg-c.,cL

104 ge========= FUNCTIONS ===== ————
1043 08C8 8E BF 60 61 62 63 o8 94,98, 3 Ft - F

1044 08CE 64 65 66 67 FF FF 08 100,101,102,103,=1,-1 |F1-F|o. NL, SL

1045 08D4 77 8D 84 8E 73 8F 0B 119,141,132,142,118,143 ; Home, Up, Pglp, -, Left, PadS
1046 08DA 74 90 78 91 76 92 0B 116,144,117,145,118,146 1 Ri fh" +, End, Down, PgDn, lns
1047 08E0 93 FF FF FF 89 8A o8 147,=1,=1,-1,137,138 i1 Del, SysReq, Undef, WT, Fii, Fi2

5-192 ORGS
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S

--"04/21/86 COMPATIBILITY MODULE 04-21-86 R

PAGE
jmmmmmemmmmmmm e TABLES FOR LOWER CASE

08E6 K10 LABEL  BYTE

08E6 1B 31 32 33 34 35 0B 27 112348

08EC 36 37 38 39 30 2D 0B 67890~

08F2 3D 08 09 71 77 &5 0B *x?,08, oo‘ qwe'

08F8 72 74 19 75 65 6F 0B re

08FE 70 5B 5D OD FF 61 08 pll* t LETTERS, Return, Ctrl

09504 73 64 66 67 68 6A o8 *adf

090A 6B 6C 3B 27 60 FF o8 "kig ' § LETTERS, L Shift

0910 5C TA 78 63 76 62 o8 92, ‘zxevb®

0916 6E 6D 2C 2E 2F DB om, /0

091B FF 2A FF 20 FF 0B SH, 00 =, -y $ R Shift,®, Alt, Space, CL

TABLE SCAN
8 89,60,61,62,63
64,65,66,67,68
t

BASE STATE OF FI - F10
NL, SL

3
0920 3B 3C 3D 3E 3IF
41
H 092A FF FF

gomm=-- KEYPAD TABLE

092¢ K18 LABEL  BYTE

092C 47 48 49 FF 4B FF o8 71,72,73,-1,78,=1 t BASE STATE OF KEYPAD KEYS

0932 4D FF 4F 50 51 52 o8 17,-1,79,80,81,82

0938 53 o8 a3

0939 FF FF 5C 85 86 o8 ~1,-1,92,133,134 1 SysRq, Undef, WT, Fi1, FI2
g=---- KEYBOARD INTERRUPT

i - ORG OE98TH

0987 ORG 00987H

= 0987 KB_INT EQU

0987 E9 0000 E JMP KB_INT_1 § VECTOR ON TO MOVED KEYBOARD HANDLER
ommmmmm e mmmmemaeeeaae TABLES FOR UPPER CASE -==--=====sccceococoan

098A K1t LABEL  BY

098A 1B 21 40 23 24 25 ) 27,7 1088%"

0990 SE 26 2A 28 29 SF DB 94,0a%() ¢

0996 2B 08 00 51 57 45 0B *+1,08,00, 'QWE"

099C 52 54 59 55 49 4F *RT

09A2 50 7B 1D OD FF 41 o8 *P{}*,0DH,=1,'A* 1 LETTERS, Return, Ctrl

09A8 53 44 46 47 48 4A 0B

O9AE 4B 4C 3A 22 TE FF 0B KLY, 126,~1 t LETTERS, L Shift

09B4 7C 5A 58 43 56 42 DB 124, ZXCVB*

09BA 4E 4D 3C 3E 3F 0B *NM<>7 "

09BF FF 2A FF 20 FF o8 1,000, =1, -y t R Shift,®, Alt, Space, CL
goomm=- UC_TABLE SCAN

09c4 K12 LABEL  BYTE

09C4 54 55 56 57 58 DB 84,85,86,87,88 3 SHIFTED STATE OF F1 - F10
09C9 59 SA 5B 5C 5D DB 8 ’ 93
09CE FF FF 3 NL, SL
g NUM STATE TABLE
0900 Ki4 LABEL BYTE
09D0 37 38 39 2D 34 35 oB '789-456+1230." t NUMLOCK STATE OF KEYPAD KEYS
g; 2B 31 32 33 30
090D FF FF 7C 87 88 DB “1,=1,124,135,136 3 SysRq, Undef, WT, Fit, Fi2

w
m
()
=
o
2
o
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1108 PAGE
::oz gmm-== DISKETTE 1/0

1
111 53 ORG O0EC59H
1112 0 G 00C89H
1113 = 0C59 DISKETTE_IO EQU
|::: 0C59 E9 0000 E ImMP DISKETTE_I0_{ 3 VECTOR ON TO MOVED DISKETTE CODE
1
:::g go-—-- DISKETTE INTERRUPT
1118 31 ORG OEF5TH
1119 OF87 ORG 00F5TH
1120 = OF57 DISK_INT EQU $
||§é OF87 E9 0000 E JMP DISK_INT_1 3 VECTOR ON TO MOVED DISKETTE HANDLER
1"
::gi goo—- DISKETTE PARAMETERS
1128 $3- ORG OEFCTH
1126 OFCT ORG 00FCTH
127
1128 ]
1129 3 DISK_BASE s
1130 3 THIS IS THE SET OF PARAMETERS REQUIRED FOR 1
131 3 DISKETTE OPERATION. THEY ARE POINTED AT BY THE 1
1132 3 DATA VARIABLE ODISK_POINTER. TO MODIFY THE PARAMETERS, t
::gi 3 BUILD ANOTHER PARAMETER BLOCK AND POINT AT IT :

3

1138
l:gg OFCT DISK_BASE LABEL  BYTE
'
1138 OFCT DF 0B 110111118 3 SRT=D, HD UNLOAD=OF - 15Y sw:cnrv BYTE
1139 OFC8 02 0B 2 3 HD LOAD=1, MODE=DMA PECIFY BYTE
1140 OFC9 25 oB MOTOR_WAIT 3 WAIT TIME AFTER OPERATION TILL MOTOR OFF
1141 OFCA 02 oB 2 3 512 BYTES/SECTOR
1142 OFCB OF o8 15 3 EOT ( T SECTOR ON TRACK)
1143 OFCC 1B 0B 01BH 1 GAP LENGTH
1144 OFCD FF OFFH 3
1145 OFCE 54 o8 054H 3 GAP LENGTH FOR FORMAT
1146 OFCF F6 DB OF6H 3 FILL BYTE FOR FORMAT
1147 OFDO OF 0B 15 3 HEAD SETTLE TIME (MILLISECONDS
l::g OFD! 08 oB 8 § MOTOR START TIME (1/8 SECONDS)
1
1180 - PRINTER 1/0
1161
1182 13- ORG OEFD2H
1183 0FD2 ORG 00FD2H
1154 = OFD2 PRINTER_10 EQU s
:::2 OFD2 E9 0000 E JMP PRINTER_IO_1 3 VECTOR ON TO MOVED PRINTER CODE
1187 - FOR POSSIBLE COMPATIBILITY ENTRY POINTS
1158
1189 33 ORG OF045H
1160 1045 ORG 01045H
161 ASSUME CS:CODE,DS:DATA
iiez
1163 EXTRN  SET_MODE:NEAR
1164 EXTRN T_CTYPE:NEAR
1168 EXTRN  SET_CP
1166 EXTRN  READ_CURSOR:NEAR
1167 EXTRN  READ_LPEN:
1168 EXTRN Al ISP_PAGE :NEAR
1169 EXTRN  SCROLL_UP:NEAR
1170 EXTRN  SCROLL_DOWN:NEAR
171 EXTRN  READ_AT_CURRENT:NEAR
1172 EXTRN  WRITE_AC_CURRENT :NEAR
1173 EXTRN  WRITE_C_CURRENT:NEAR
1174 EXTRN  SET_COLOR:NEAR
1175 EXTRN  WRITE_DOT:NEAR
1176 EXTRN  READ EOT N A
[ER4 EXTRN  WRITE_T
1178 EXTRN vnozo STATE:NEAR
1179
1180 1045 0000 E M1 ow OFFSET SET_MODE 3 TABLE_OF ROUTINES WITHIN VIDEO 1/0
1181 1047 0000 E ow OFFSET SET_CTYPE 3 EXIT STACK VALUES MAY BE
1182 1049 0000 E ow OFFSET SET_CPOS 3 DIFFERENT DEPENDING ON THE
1183 1048 0000 E W OFFSET READ_CURSOR 3 SYSTEM AND MODEL
1184 104D 0000 E oW OFFSET READ_LPEN
1185 104F 0000 E ow OFFSET ACT_DISP_PAGE
1186 1051 0000 E ow OFFSET SCROLL_UP
1187 1053 0000 E oW OFFSET SCROLLDO!
1188 1056 0000 E ow OFFSET READ_AT_CURRENT
1189 1057 0000 E DW OFFSET WRITE_AC_CURRENT
1190 1059 0000 E DW OFFSET WRITE_C_CURRENT
1191 1058 0000 E ow OFFSET SET_COLOR
1192 105D 0000 E ow OFFSET WRITE_DOT
1193 108F 0000 E oW OFFSET READ_BOT
1194 1061 0000 E ow OFFSET WRITE_TTY
1195 1063 0000 E ow OFFSET VIDEO_STATE
:::g = 0020 MIL EQU $-M1
1198 33 ORG OF065H
1199 1065 ORG 01065H
1200 = 1065 VIDEO_I0 EQU $
|§8é 1065 E9 0000 E JMP VIDEO_lO_1 3 VECTOR ON TO MOVED VIDEO CODE
1
:ggi jmm——- VIDEO PARAMETERS --- INIT_TABLE
1208 13- ORG OFO0A4H
'gg? 10A4 ORG 010A4H
1
1208 10A4 . VIDEO_PARMS LABEL  BYTE
|§og 10A4 sg 28 2D OA IF 06 o8 38H,28H,2DH, 0AH, IFH, 6, 19H 3 SET UP FOR 40X25
121 1
1211 10AB 1C 02 07 06 07 oB 1CH,2,7,6,7
1212 10B0 00 00 00 00 o8 0,0,0,
1213 = 0010 M4 EQU $-VIDEQ_PARMS
1214
:g:s 1084 1; 50 5A OA IF 06 ] T1H,50H, 5AH, 0AH, 1FH, 6, 19H 3 SET UP FOR 80X25

6 1
1217 108B IC 02 07 06 07 oB 1CH,2,7,6,7
:g:g 10C0 00 00 00 00 o8 0,0,0,0
lg;o 10c4 s: 28 2D OA TF 06 o8 38H,28H,2DH, 0AH, TFH, 6, 64H 3 SET UP FOR GRAPHICS
1221 6
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1222 10CB 70 02 01 06 07 b8 TOH,2,1,6,7
1222 10D0 00 00 00 00 oB 0,0,0,0
1
::g: 10D4 6; 50 852 OF 19 06 [»-] 61H,80H,52H,0FH, 19H,6, 19H 3 SET UP FOR 80X25 B&W CARD
]
1227 10DB 19 02 0D OB OC DB 19H,2,0DH,0BH, 0CH
1228 10EO0 00 00 00 00 DB 40,0,0
1229 H TABLE OF REGEN LENGTHS
1230 10E4 0800 M5 ow 2048 3 40X
1231 10E6 1000 Dw 4096 H SDX!B
1232 10E8 4000 ow 16384 3 GRAPHICS
1233 10EA 4000 bW 16384
1234
1238 COLUMNS
1236
1237 10EC 28 28 50 50 28 28 M6 o8 40,40,80,80,40,40,80,80
1238 50 80
1 3: C_REG_TAB
1
: :é 10F4 ZE gg 2D 29 2A 2E DB 2CH,28H,2DH,29H,2AH,2EH, 1IEH,29H 3 TABLE OF MODE SETS
1
1243 MEMORY SI1ZE
1244
1245 [ 5 DRG OFB41H
1246 1841 ORG 01841H
1247 = 1841 MEMORY _! san _DET EQU $
l;:g 1841 E9 0000 E MEMORY_S1ZE_DET_1 1 VECTOR ON TO MOVED BIOS CODE
1
: :? [ Eniattaind EQUIPMENT DETERMINE
1252 13- ORG OF 84DH
1283 184D RG 0184DH
1254 = 184D EQUIPMENT EQu $
1 :l 184D E9 0000 E JMP EQUIPMENT _1 3 VECTOR ON TO MOVED BIOS CODE
1256
:;g; gom——- CASSETTE (NO BIOS SUPPORT)
1259 1R 5d ORG OF859H
1260 1859 ORG 01859H
1261 = 1859 CASSETTE_l10 EQu
125§ 1859 E9 0000 E InP CASSETTE_10_1 i VECTOR ON TO MOVED BIOS CODE
126
1264 ]
|§55 3 CHARACTER GENERATOR GRAPHICS FOR 320X200 AND 640X200 GRAPHICS 3
1266 3
1267 3= ORG OFAGEH
1268 1AGE ORG 01A6EH
1269 1AGE CRT_CHAR_GEN LABEL BYTI
|§;? 1A6E gg og 00 00 00 00 |5 000H, 000H, 000H 000H, 000H,000H,000H,000H 3 D_00 BLANK
| [
1272 1AT6 TE 81 A5 81 BD 99 oB O7EH,081H,0A5H,081H,0BDH,099H,081H,07EH 3 D_01 SMILING FACE
1273 81 TE
12;2 1ATE ;E FE DB FF C3 ET o8 07EH, OFFH, 0DBH, OFFH,0C3H,0ETH,0FFH,07EH 3 D_02 SMILING FACE N
1 T
:;;g 1A86 ?g FE FE FE 7C 38 oB 06CH, OFEH, OFEH, OFEH, 0TCH, 038H,010H,000H 3 D_03 HEART
0
|2;g 1ABE 10 38 7C FE 7C 38 DB 010H,038H,07CH,0FEH,07CH,038H,010H,000H ; D_04 DI1AMOND
12 10 00
|§:? 1A96 g: 7C 38 FE FE TC 0B 038H,07CH, 038H, OFEH, OFEH, 0TCH,038H,07CH ; D_05 cLus
1 1c
lg:g 1A9E |g 10 38 TC FE TC 0B 010H,010H,038H,07CH, OFEH, 07CH, 038H,07CH ; D_06 SPADE
1 38 1C
1284 1AA6 og gg 18 3C 3¢ 18 oe 000H,000H,018H,03CH, 03CH,018H,000H,000H § D_0T BULLET
1285 [
Ig:g 1AAE F; F: ET C3 C3 ET oB OFFH, OFFH, 0ETH, 0C3H, 0C3H, 0ETH, OFFH,0FFH 3 D_08 BULLET NEG
1 FF FI
:g:g 1AB6 gg sg 66 42 42 66 o8 000H, 03CH, 066H, 042H, 042H,066H,03CH,000H ; D_09 CIRCLE
0
|§g° 1ABE FF C3 99 BD BD 99 [»-] OFFH,0C3H,099H, 0BDH, 0BDH, 099H,0C3H,0FFH 3 D_OA CIRCLE NEG
1291 C3 FF
|§z§ 1AC6 gz 27 OF D cC cC o8 0OFH,007H, 00FH, 0TDH, 0CCH, 0CCH, 0CCH,078H ; D_0B MALE
1 8
';gg 1ACE 32 66 66 66 3C 18 oB 03CH, 066H,066H, 066H,03CH,018H,07EH,018H § D_OC FEMALE
| 18
|29$ tADé 3F 33 3F 30 30 70 DB 03FH, 033H, 03FH, 030H, 030H, 070H, OFOH, 0EOH 3 D_OD EIGHTH NOTE
129 FO0 EO
:g:g 1ADE ;F 63 TF 63 63 67 oB OTFH,063H,07FH,063H,063H,06TH, 0E6H,0COH 3 D_OE TWO 1/16 NOTE
6 CO
1300 1AE6 99 5A 3C ET ET 3C o8 099H, 05AH, 03CH, 0ETH, 0ETH, 03CH, 05AH,099H ; D_OF SUN
1301 5A 99
1302
1303 1AEE 80 EO F8 FE F8 EO DB 080H, 0EOH, OF8H, OFEH, OF 8H, 0EOH, 080H,000H ; D_10 R ARROWHEAD
1304 80 00
1335 1AFs og OE 3E FE 3E OE 0B 002H, 00EH, 03EH, OFEH, 03EH, 00EH, 002H,000H 3 D_11 L ARROWHEAD
1306 02 00
1307 1AFE ég sg TE 18 18 TE 0B 018H,03CH, 0TEH, 018H,018H,07TEH,03CH,018H 3 D_12 ARROW 2 VERT
1308 ]
|30: 1B06 66 66 66 66 66 00 DB 066H,066H,066H, 066H, 066H,000H, 066H,000H 3 D_13 2 EXCLAMATIONS
131 66 00
:g:é 1BOE 1; Dg DB 7B 1B 1B oB O0TFH,0DBH,0DBH, 07BH,01BH,01BH,01BH,000H ; D_14 PARAGRAPH
1B 0
1313 1B16 3E 63 38 6C 6C 38 oB 03EH,063H,038H, 06CH, 06CH, 038H,0CCH,078H 3 D_15 SECTION
1314 cCc 78
|g:5 1BIE 22 00 00 00 7E TE DB 000H,000H,000H,000H,07EH,0TEH,0TEH,000H 3 D_16 RECTANGLE
1316 00
1317 1826 18 gg TE 18 TE 3C DB 018H,03CH,07EH, 018H,0TEH,03CH,018H,0FFH 3 D_tT ARROW 2 VRT UP
1318 18
:gég 1B2E :: gg TE 18 18 18 o8 018H,03CH,0TEH,018H,018H,018H,018H,000H ; D_18 ARROW VRT UP
lggé 1836 |: 18 18 18 TE 3C oB 018H,018H,018H,018H,07EH,03CH,018H,000H ; D_19 ARROW VRT DOWN
1 18 00
1323 1B3E og ég oc FE oC 18 DB 000H, 018H,00CH, OFEH, 00CH,018H,000H,000H 3 D_1A ARROW RIGHT
1324 0
|§§5 1846 00 30 60 FE 60 30 o8 000H, 030H, 060H, OFEH, 060H, 030H, 000H,000H ; D_1B ARROW LEFT
1326 00 00
:ggz 1B4E gg 00 CO CO CO FE bB 000H, 000H,0COH, 0COH, 0COH, OFEH, 000H,000H 3 D_iIC NOT INVERTED
00
1329 1856 gg gs 66 FF 66 24 DB 00OH, 024H,066H, OFFH, 066H,024H,000H,000H 3 D_1D ARROW 2 HORZ
1330
Iggé 1BSE 00 18 3C TE FF FF oB 000H,018H,03CH,0TEH, OFFH, OFFH,000H,000H 3 D_IE ARROWHEAD UP
1 00 00
Iggi 1B66 00 FF FF T7E 3C 18 bB 000H, OFFH, OFFH, 0TEH, 03CH, 018H,000H,000H 3 D_IF ARROWHEAD DOWN
1 00 00
1335
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1336 1B6E 00 00 00 00 00 00 o8
133 00 00

1338 1B76 30 78 78 30 30 00 o8
133 30 00

1340 1BTE 6C 6C 6C 00 00 00 oB
1341 00 00

1342 1B86 6C 6C FE 6C FE 6C [>:]
1343 6C 00

1344 1BBE 30 7C CO 78 OC F8 o
1345 30 00

1346 1B96 00 C6 CC 18 30 66 [+:]
1347 Cé6 00

1348 1BY9E 38 6C 38 76 DC CC oB
1349 16 00

1350 1BA6 60 60 CO 00 00 00 oB
138 00 00

1352 1BAE 18 30 60 60 60 30 bB
1383 18 00

1354 1BB6 60 30 18 18 18 30 oB
1385 60 00

1386 IBBE 00 66 3C FF 3C 66 [>-]
1357 00 00

1358 1BC6 00 30 30 FC 30 30 oB
1389 00 00

1360 IBCE 00 00 00 00 00 30 os
1361 30 60

1362 1BD6 00 00 00 FC 00 00 oB
136! 00 00

1364 1BDE 00 00 00 00 00 30 o8
1365 30 00

1366 1BE6 06 0C 18 30 60 CO oB
1367 80 00

1368

1369 IBEE 7C Cé6 CE DE F6 E6 o8
1370 7€ 00

1371 1BF6 30 70 30 30 30 30 o8
1372 FC 00

1373 IBFE 78 CC 0C 38 60 CC oB
137 FC 00

1375 1C06 78 CC OC 38 0C CC bB
137 78 00

1377 1COE 1C 3C 6C CC FE 0C [>:]
1378 1E 00

1379 (1C16 FC CO F8 0C 0C CC oB
1380 78 00

1381 1CIE 38 60 CO F8 CC CC bB
1382 78 00

1383 1C26 FC CC 0C 18 30 30 b8
1384 30 00

1385 1C2E 78 CC CC 78 CC CC DB
1386 78 00

1387 1C36 78 CC CC 7C OC 18 DbB
138 70 00

1389 1C3E 00 30 30 00 00 30 bB
1390 3% 8%

1391 1C46 00 30 30 00 00 30 oB
1392 30 60

1393 1C4E 18 30 60 CO 60 30 DB
1394 18 00

1395 1C56 00 00 FC 00 00 FC [>:]
1396 00 00

1397 1CS5E 60 30 18 OC 18 30 bB
139 60 00

1399 1C66 78 CC OC 18 30 00 os
1400 30 00

1401

1402 1C6E 7C C6 DE DE DE CO [>:]
1403 78 00

1404 1CT76 30 78 CC CC FC CC =]
1405 Ccc 00

1406 ICTE FC 66 66 TC 66 66 2]
1407 FC 00

1408 1C86 3C 66 CO CO CO 66 o8B
1409 3C 00

1410 1CBE F8 6C 66 66 66 6C oB
1411 F8 00

1412 1C96 FE 62 68 78 68 62 o
1413 FE 00

1414 I1C9E FE 62 68 78 68 60 »:]
1415 F0 00

1416 1CA6 3C 66 CO CO CE 66 oB
1417 3E 00

1418 ICAE CC CC CC FC cC cC o8B
1419 cc 00

1420 1CB6 78 30 30 30 30 30 oB
1421 78 00

1422 ICBE 1E 0C OC OC CC CC o8
142 78 00

1424 1CC6 E6 66 6C T8 6C 66 DB
1425 E6 00

1426 ICCE FO 60 60 60 62 66 DB
1427 FE 00

1428 1CD6 Cé EE FE FE D6 Cé [>:]
1429 Cée 00

1430 ICDE Cé E6 F6 DE CE Cé DB
1431 Cé6 00

1432 ICE6 38 6C C6 Cé C6 6C o8
1433 38 00

1434

1435 |CEE FC 66 66 7C 60 60 DB
143, Fo 00

1437 ICF6 78 CC CC cC DC 78 o8
1438 1C 00

1439 ICFE FC 66 66 TC 6C 66 bB
1440 E6 00

1441 1D06 78 CC EO 70 1C CC DB
1442 78 00

1443 |DOE FC B4 30 30 30 30 bB
1444 78 00

1445 1D16 CC CC CC CC CC CC oB
144, FC 00

1447 IDIE CC CC CC CC CC 78 bB
144 30 00

1449 1D26 C6 Ce C6 D6 FE EE DB
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000H, 000H, 000H, 000H, 000H, 000H, 000H, 000H
030H,078H,078H,030H,030H,000H,030H, 000H
06CH, 06CH, 06CH,000H,000H,000H,000H,000H
06CH, 06CH, OFEH, 06CH, OFEH, 06CH, 06CH, 000H
030H,07CH, 0COH,078H, 00CH, OF8H, 030H, 000H
000H,0C6H,0CCH, 018H,030H,066H,0C6H, 000H
038H,06CH,038H,076H, 0DCH,0CCH,076H, 000H
060H,060H,0C0H,000H,000H,000H, 000H, 000H
018H,030H,060H,060H,060H,030H,018H,000H
060H,030H,018H,018H,018H,030H,060H,000H
000H, 066H,03CH,0FFH, 03CH, 066H,000H, 000H
000H, 030H, 030H, OFCH, 030H, 030H, 000H, 000H
000H,000H,000H,000H,000H,030H,030H, 060H
000H, 000H, 000H, OFCH, 000H, 000H, 000H, 000H
000H,000H,000H,000H,000H,030H,030H, 000H
006H,00CH,018H,030H,060H,0COH, 080H, 000H

07CH, 0CéH, 0CEH, ODEH, OF6H, 0E6H, 0TCH, 000H
030H,070H,030H,030H,030H,030H, 0OFCH, 000H
078H,0CCH,00CH,038H,060H,0CCH, OFCH, 000H
078H,0CCH,00CH,038H,00CH, 0CCH, 078H, 000H
01CH,03CH, 06CH,0CCH, OFEH, 00CH, 0 1EH, 000H
OFCH, 0COH, OF8H,00CH, 00CH, 0CCH, 078H, 000H
038H,060H, 0COH, 0F8H, 0CCH, 0CCH, 078H, 000H
OFCH, 0CCH, 00CH,018H,030H, 030H, 030H, 000H
078H,0CCH, 0CCH,078H,0CCH, 0CCH, 078H,000H
078H,0CCH,0CCH,07CH,00CH,018H,070H,000H
000H,030H,030H,000H,000H,030H, 030H,000H
000H,030H,030H,000H,000H,030H,030H, 060H
018H,030H,060H4,0C0H,060H,030H,0!8H,000H
000H,000H, 0FCH,000H,000H, OFCH, 000H, 000H
060H,030H,018H,00CH,018H,030H,060H,000H
078H,0CCH,00CH,018H,030H,000H,030H,000H

07CH, 0C6H, ODEH, ODEH, ODEH, 0COH, 078H, 000H
030H,078H, 0CCH,0CCH, OFCH, 0CCH, 0CCH, 000H
OFCH,066H,066H,07CH,066H,066H, 0FCH, 000H
03CH, 066H, 0COH,0COH,0COH, 066H, 03CH, 000H
OF8H,06CH, 066H,066H,066H,06CH, 0F8H, 000H
OFEH, 062H,068H,078H,068H,062H, OFEH, 000H
OFEH,062H,068H,078H,068H,060H, 0FOH, 000H
03CH, 066H,0COH, 0COH, 0OCEH, 066H, 03EH, 000H
0CCH, 0CCH, 0CCH, 0FCH, 0CCH, 0CCH, 0CCH, 000H
078H,030H,030H,030H,030H,030H,078H,000H
01EH,00CH, 00CH,00CH, 0CCH, 0CCH, 078H, 000H
O0E6H,066H,06CH,078H,06CH, 066H, 0E6H, 000H
OFO0H,060H,060H,060H,062H,066H, OFEH, 000H
0C6H, OEEH, OFEH, OFEH, 0D6H, 0C6H, 0C6H, 000H
0C6H, 0E6H, OF6H, 0DEH, 0CEH, 0C6H, 0C6H, 000H
038H,06CH, 0C6H,0C6H, 0C6H, 06CH, 038H, 000H

OFCH, 066H,066H,07CH, 060H,060H, OFOH, 000H
078H,0CCH, 0CCH, 0CCH, 0DCH, 078H,01CH, 000H
OFCH, 066H,066H,07CH, 06CH, 066H, 0E6H, 000H
078H,0CCH, 0EOH,070H,01CH,0CCH, 078H, 000H
OFCH,0B4H,030H,030H,030H,030H,078H,000H
0CCH, 0CCH, 0CCH, 0CCH, 0CCH, 0CCH, OFCH, 000H
0CCH, 0CCH, 0CCH, 0CCH, 0CCH, 078H, 030H, 000H
0C6H, 0C6H, 0C6H, 0D6H, OFEH, OEEH, 0C6H, 000H

3 D_20
3 D_21
3 D_22
3 D_23
3 D_24
3 D_25
1 D_26
3 D_27
3 D_28
3 D_29
3 D_2A
3 D_28
3 D_2C
3 D_20
3 D_2E
3 D_2F

3 D_30
3 D_3t
3 D_32
3 D_33
3 D_34
3 D_35
3 D_36
3 D_37
3 D_38
3 D_39
3 D_3A
3 D_3B
3 D_3C
3 D_3D
3 D_3E
$ D_3F

3 D_40
3 D_41
3 D_42
3 D_43
3 D_44
s D_45
1 D_46
3 D_47
3 D_48
3 D_49
3 D_4A
;3 D_4B
3 D_4C
3 D_4D
3 D_4E
3 D_4F

3 D_50
3 D_51
3 D_52
3 D_83
s D_54
3 D_55
; D_S56
3 D_57
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SPACE
EXCLAMATION
QUOTAT BON

LB.

DOLLAR SIGN
PERCENT
AMPERSAND
APOSTROPHE

L. PARENTHESIS
R. PARENTHESIS
ASTERI1SK

PLUS

COMMA

DASH

PERIOD

SLASH

COLON
SEMICOLON
LESS THAN
EQUAL

GREATER THAN
QUESTION MARK

AT



1546

0
1D2E Cé

2
1EIE 00
4

6
1E2E 00
1€36 00
0
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1036 CC
1D3E FE
1D46 18
1D4E CO
1D56 18
1DSE 10
1066 00

1D6E 30
1D76 00
1DTE EO
1086 00
1D8E IC
1D96 00
1D9E 38
1DA6 00
1DAE EO
10Bé6 30
1DBE 0C
10Cé EO
1DCE 70
1DD6 00
1DDE 00
1DE6 00

0
1DEE 00

1DF6 00
1DFE 00
1E06 00
1EOE 10
1E16 00

1E26 00

1E3E 00
1E46 1C
1E4E 18
1E56 EO
1ESE T6
1E66 00

Fi

1E6E E9

1EAS
= 1EAS
1EAS E9

00
Cé 6C
00

0000 E

0000 E

38

18
60
18
18
ce
00

00

cc

66
cc
16
co
30

38
30
32
60
oc
18
00
00

00
7Cc
66
co
cc
FC

cc
66
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6C

00

DB
DB
DB
o8B
o8B
oB
2]
o8B

o8B
bB
DB
oB
o8B
o8B
oB
oB
oB
oB
DB
oB
DB
oB
DB
DB

[>:]
DB
oB
DB
>-]
DB
o8B
o8B
b8
DB
oB
o8B
DB
DB
oB
DB

3==-=== TIME OF

13- ORG
ORG

TIME_OF_DAY
JMP
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0C6H, 0C6H, 06CH, 038H,038H, 06CH, 0C6H, 000H
0CCH, 0CCH, 0CCH, 078H, 030H,030H,078H,000H
OFEH,0C6H,08CH,018H,032H,066H,0FEH, 000H
078H,060H,060H,060H,060H,060H,078H,000H
0COH, 060H,030H,018H,00CH,006H,002H,000H
078H,018H,018H,018H,018H,018H,078H,000H
010H, 038H, 06CH,0C6H,000H,000H,000H,000H
000H,000H,000H,000H,000H,000H,000H, OFFH

030H,030H, 018H,000H, 000H, 000H, 000H, 000H
000H, 000H, 078H, 00CH, 0TCH, 0CCH, 0T6H, 000H
OEOH, 060H,060H, 0TCH, 066H, 066H, 0DCH, 000H
000H, 000H, 078H, 0CCH, 0COH, 0CCH, 0T8H, 000H
01CH,00CH, 00CH, 0TCH, 0CCH, 0CCH, 0T6H, 000H
000H, 000H, 078H, 0CCH, OFCH, 0COH , 078H, 000H
038H, 06CH, 060H, 0FOH, 060H, 060H , 0F OH, 000H
000H, 000H, 076H, 0CCH, OCCH, 0TCH, 00CH, OF 8H
OEOH, 060H, 06CH, 076H, 066H, 066H, 0E6H, 000H
030H,000H,070H, 030H, 030H, 030H, 0T8H, 000H
00CH, 000H, 00CH, 00CH, 00CH, 0CCH, 0CCH, 078H
OEOH, 060H,066H, 06CH, 0T8H, 06CH, 0E6H, 000H
070H, 030H, 030H, 030H, 030H, 030H, 0 T8H, 000H
000H, 000H, 0CCH, OFEH, OFEH, 0D6H , 0C6H, 000H
000H, 000H, OF 8H, 0CCH, 0CCH, 0CCH, 0CCH, 000H
000H, 000H, 078H, 0CCH, OCCH, 0CCH, 0T8H, 000H

000H,000H,0DCH, 066H,066H,07CH, 060H, OF OH
000H,000H, 076H, 0CCH, 0CCH, 07CH, 00CH, 0 1EH
000H,000H,0DCH, 076H, 066H,060H, 0FOH, 000H
000H, 000H,07CH, 0COH, 078H, 00CH, OF8H, 000H
010H,030H,07CH,030H,030H,034H,018H,000H
000H,000H, 0CCH, 0CCH, 0CCH, 0CCH, 076H, 000H
000H, 000H,0CCH, 0CCH, 0CCH, 078H, 030H, 000H
000H, 000H,0C&H, 0D6H, OFEH, OFEH, 06CH, 000H
000H, 000H, 0C6H, 06CH, 038H, 06CH, 0C6H, 000H
000H, 000H, 0CCH, 0CCH, 0CCH, 0TCH, 00CH, OF 8H
000H, 000H,0FCH,098H,030H, 064H, 0FCH, 000H
01CH,030H,030H, 0EOH, 030H,030H,01CH, 000H
018H,018H,018H,000H,018H,018H,018H,000H
O0EOH, 030H,030H,01CH,030H,030H,0EO0H, 000H
076H,0DCH,000H, 000H, 000H,000H,000H, 000H
000H, 010H, 038H, 06CH, 0CéH, 0C6H, OFEH, 000H

DAY

OFE6EH
01E6EH

EQU $
TIME_OF_DAY_!

3=-===  TIMER INTERRUPT
- ORG OFEASH
01EASH
TIMER_INT QU s
JMP TIMER_INT_1

1}
l

i

o_s8
D_59
D_SA
D_sB
D_sC
D_sD
D_SE

D_SF _

D_60
Y]
D_62
D_63
D_64
D_65
D_s6
D_67
D_68
D_69
D_6A
o_6B
o_6C
D_6D
D_6E
D_6F

D_70
D_T1
o_12
D_13
D_74
D_15
D_76
D_11
D_78
o_19
D_TA
o_18
o_1c
o_10
D_TE
O_TF

E Y

o o

LEFT BRACKET
BACKSLASH
RIGHT BRACKET
CIRCUMFLEX
UNDERSCORE

APOSTROPHE REV

LEFT BRACE
BROKEN STROKE
RIGHT BRACE
TILDE

DELTA

3 VECTOR ON TO MOVED BI10S CODE

3 VECTOR ON TO MOVED BI0OS CODE
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T LOCATION OFEF3H
VECTDR TABLE VALUES FOR POST ‘I’ESTSQ

08H - HARDWARE TIMER 0 0
INT 09H - KEYBOARD IR@ 1
INT O0AH SLAVE INTERRUPT INPUT
INT 0BH IRQ 3
INT OCH IRQ 4
INT ODH IRQ &
INT OEH - DISKETTE IRQ 6
INT OFH - IRQ 7
AND POINTERS )
INT 10H == VIDEO DISPLAY
INT 11H == GET EQUIPMENT FLAG WORD
INT 12H -- GET REAL MODE MEMORY SIZE
INT 13H -~ DISKETTE
INT (4H == COMMUNICATION ADAPTER
INT 18H -- EXPANDED BI10S FUNCTION CALL
INT 16H == KEYBOARD INPUT
INT {TH == PRINTER OUTPUT
INT 18H == OF600H INSERTED FOR BASIC
INT (9H == BDDT FROM SYSTEM MEDIA
INT 1AH == TIME OF DA
INT 1BH -~ KEYBOARD BREAK ADDRESS
INT 1CH == TIMER BREAK ADDRI
INT 1DH =~ VIDEO PARAMETERS
INT {EH -~ DISKETTE PARAMETERS
INT IFH == POINTER TO VIDEO EXTENSION

( INTERRUPT TOH THRU 7FH )

INT TOH - REAL TIME CLOCK IRQ 8
INT 71H - REDIRECT TO INT O0AH IRQ 9
INT 72H - IRQ 10
INT 73H - IRQ 11
INT 74H - IRQ 12
INT 75H - =MATH COPROCESSOR IRQ 13
INT 76H - ~-FIXED DISK IRQ 14
INT 7TH = IRQ 15

BIOS DUMMY (NULL) INTERRUPT RETURN

VECTOR ON TO MOVED B10S CODE
TUTOR

POWER ON RESTART EXECUTION LOCATION
HARD CODE FAR JUMP TO SET

SEGSENT
RELEASE MARKER

THIS PC'S 1D ( MODEL BYTE )
CHECKSUM AT LAST LOCATION

18M Personal Computer MACRO Assembler Version 2.00 f=16
OR( ~ 04/21/86 COMPATIBILITY MODULE 04-21-86
1847 PAGE
: 4: g§===== VECTOR TABLE

4
1880 3= ORG OFEF3H
1881 IEF3 ORG 1EF3 3
1882 IEF3 VECTOR_TABLE LABEL WORD H
1883 1EF3 1EAS R ow FSET TIMER_INT 1]
1884 1EFS 0987 R ow OFFSET KB_INT ]
1888 1EFT 0000 E ow OFF S| oT1 3
1886 1EF9 0000 E ow OFFSET DI 1 ]
1887 1EFB 0000 E bw OFFSET D1t ]
1888 1 000 E Dw OFFSET DI ]
1889 1 OFS7 R ow OFFSET DISK_INT ]
: ? 1FO! 0000 E ow OFFSET 1" 3
1 6; SOFTWARE INTERRUPTS ( BIOS CALLS
186 .
1864 IF03 1065 R oW OFFSET VIDEO_10 H
1865 1F05 184D R ow OFFSET EQUIPMENT 1]
1866 1FOT 1841 R ow OFFSET MEMORY_SIZE_DET 3
1867 IF09 0C89 R bw OFFSET DISKETTE_I10 ]
1868 1FOB 0739 R bW OFFSET 2_1 3
1869 IFOD 1889 R ow OFF. CASSETTE_I10 ]
1870 IFOF 082E R Dw OFFSET KEYBOARD_10 ]
1871 1F1t OFD2 R ow OFFSET PRINTER_TO 3
1872 1F13 0000 ow 00000H ]
1873 IFI8 06F2 R bw OFFSET BOOT_STRAP 3
1874 IFI17 1E6E R ow OFFSET TIME_OF DAY 3
1878 IF19 IF83 R ow OFFSET DUMMY_RETURN 3
1876 IFIB IF83 R ow OFFSET DUMMY_RETURN ]
1877 IFID 10A4 R bw OFFSET VIDEO_PARMS ]
1878 IFIF OFCT R ow OFF SE' AS| 3
: : 1F21 0000 ow 00000H [
1 é 1F23 SLAVE_VECTOR_TABLE LABEL WORD H
1
1883 1F23 0000 E bw OFFSET RTC_INT ]
1884 1F28 0000 E ow OFFSET RE_DIRECT |
1888 1F27 0000 E ow OFFSET DT! H
1886 1F29 0000 E bw OFFSET DIt ]
1887 IF2B 0000 E ow OFFSET D11 H
1888 IF2D 0000 E Dw OFFSET INT_287 ]
1889 IF2F 0000 E Dow SET DIT 3
1 ? 1F31 0000 E ow OFFSET Dt 1
1
: gg gmm——- DUMMY INTERRUPT HANDLER
1694 13- ORG OFF53H
1898 IF83 ORG 0IF53H
18696
: :Z = |IF83 DUMMY_RETURN EQu s H
1899 IFS3 CF IRET
1600
1601 gom——— PRINT SCREEN
1602
1603 ( d ORG OFF54H
1604 IF84 ORG 01F54H
1605 = 1F84 PRINT_SCREEN EQU
1606 1F54 E9 0000 E JMP PRINT_SCREEN_1 ]
1607 JLIST i
1608 ]
1609 ] 3
1610 3 POWER ON RESET VECTOR ]
1611 ] t
1612 3
1613 [ ORG OFFFOH
1614 IFFO ORG O01FFOH
1618
lbl: | Saidind POWER ON RESET
161
:i'g 1FFO P_O_R LABEL FAR 3
61
1620 IFFO EA oB OEAH 3
1621 IFF1 0058 R oW OFFSET RESET H
::gg IFF3 F000 ow O0F000H H
1624 IFFS 30 34 2F 32 31 2F oB *04/21/86° H
1628 38 36
1626
1627 IFFE ORG O01FFEH
uzg IFFE FC bB MODEL_BYTE H
162
1630 IFFF CODE ENDS '
1631 END
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