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The IBM Personal Computer XT Technical Reference manual
describes the hardware design and provides interface information
T for the IBM Personal Computer XT. This publication also has
{ SR information about the basic input/output system (BIOS) and
- programming support.

The information in this publication is both 1ntroductory and for
reference, and is 1ntended for hardware’“'

programmers, engineers, and 1nterested persons who need to
understand the design dnd operation of the’ computer s

I

You should be familiar with the use of the Personal Computer
XT, and you should understand the concepts of computer
architecture and programming. ' : :
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This manual has two sections: |
“Section 1: Hardware” describes each functional part of the.:
system. This section also has specifications for power, timing, and
interface. Programming considerations are: supported by eodmg

tables, command codes, and registers.

“Section 2: ROM BIOS and System Usage” descrllpes the ba51c
input/output system and its use. This section also contains the
software interrupt listing, a BIOS memory map, descriptions of
vectors with special meanings, and a set of low memory maps. In

- addition, keyboard encoding and usage is discussed.

The publication has six appendixes:

Appendix A: ROM BIOS Listings

Appendix B: 8088 Assembly Instruction Set Reference

Appendix C: Of Characters, Keystrokes, and Color
Appendix D: Logic Diagrams N
Appendix E: Specifications

Appendix F: Commumcatlons

A glossary and blbhography are mcluded ;9 gL
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SECTION 2. ROM BIOS AND SYSTEM
USAGE
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ROM BIOS

The basic input/output system (BIOS) resides in ROM on the
system board and provides device level control for the major I/0O
devices in the system. Additional ROM modules may be located
on option adapters to provide device level control for that option
adapter. BIOS routines enable the assembly language programmer
to perform block (disk and diskette) or character-level I/O
operations without concern for device address and operating
characteristics. System services, such as time-of-day and memory
size determination, are provided by the BIOS.

The goal is to provide an operational interface to the system and
relieve the programmer of the concern about the characteristics
of hardware devices. The BIOS interface insulates the user from
the hardware, thus allowing new devices to be added to the
system, yet retaining the BIOS level interface to the device. In this
manner, user programs become transparent to hardware
modifications and enhancements.

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 in Appendix A.

Use of BIOS

Access to BIOS is through the 8088 software interrupts. Each
BIOS entry point is available through its own interrupt, which can
be found in the “8088 Software Interrupt Listing.”

The software interrupts, hex 10 through hex 1A, each access a
different BIOS routine. For example, to determine the amount of
memory available in the system,

INT 12H
will invoke the BIOS routine for determining memory size and
will return the value to the caller.

2-2 ROM BIOS
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Parameter Passing

All parameters passed to and from the BIOS routines go through
the 8088 registers. The prolog of each BIOS function indicates
the registers used on the call and the return. For the memory size
example, no parameters are passed. The memory size, in 1K byte
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 function is to set time of day.
MOV CXHIGH_COUNT ;establish the current time.
MOV DXLOW_COUNT _
INT 1AH .set the time.

To read the time of day:
MOV AH,O | function is to read time of day.
INT 1AH :read the timer.

Generally, 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.

{
L
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Address Interrupt

(Hex) Number Name BIOS Entry
0-3 0 Divide by Zero D11
4-7 1 Single Step D11
8-B 2 Nonmaskable NMI_INT
C-F 3 Breakpoint D11
10-13 4 Overflow D11
14-17 5 Print Screen PRINT_SCREEN
18-1B 6 Reserved D11
1D-1F 7 Reserved D11
20-23 8 Time of Day TIMER_INT
24.27 9 Keyboard KB_INT
28-2B A Reserved D11
2C-2F B Communications D11
30-33 C Communications D11
34-37 D Disk D11
38-3B E Diskette DISK_INT
3C-3F F | Printer D11
40-43 10 Video VIDEO_IO
44-47 11 Equipment Check EQUIPMENT
48-4B 12 Memory MEMORY_SIZE_DETERMINE
4C-4F 13 Diskette/Disk DISKETTE_IO
50-53 14 Communications RS232_I0
54-57 15 Cassette CASSETTE_IO
58-5B 16 Keyboard KEYBOARD_IO
5C-5F 17 Printer PRINTER_IO
60-63 18 Resident BASIC F600:0000
64-67 19 Bootstrap BOOT_STRAP
68-68B 1A | Time of Day TIME_OF DAY
6C-6F 1B~ Keyboard Break DUMMY_RETURN
70-73 1C Timer Tick DUMMY_RETURN
74-77 1D Video Initialization VIDEO_PARMS,
78-7B 1E Diskette Parameters DISK_BASE
7C-7F 1F Video Graphics Chars 0

8088 Software Interrupt Listing

2-4 ROM BIOS
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Vectors with Special Meanings

Interrupt Hex 1B - Keyboard Break Address

This vector points to the code to be exercised when the Ctrl and
Break keys are pressed on the keyboard. The vector is invoked
while responding to the 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.

Control may be retained by this routine, with the following
problems. The Break may have occurred during interrupt
processing, so that one or more End of Interrupt commands must
be sent to the 8259 controller. Also, all I/O devices should be

- @ reset in case an operation was underway at that time.

Interrupt Hex 1C - Timer Tick

This vector points to the code to be executed on 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. It is the responsibility of the
application to save and restore all registers that will be modified.

Q Interrupt Hex 1D - Video Parameters

This vector points to a data region containing the parameters
required for the initialization of the 6845 on the video card. Note
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.

ot
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Interrupt Hex 1E - Diskette Parameters

This vector points to a data region containing the parameters
required for the diskette drive. The power-on routines initialize
the 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 machine. Changing this
parameter block may be necessary to reflect the specifications of
the other drives attached.

Interrupt Hex 1F - Graphics Character
Extensions

When operating in the graphics modes of the IBM
Color/Graphics Monitor Adapter (320 by 200 or 640 by 200),
the read/write character interface will form the character from
the ASCII code point, using a set of dot patterns. The dot patterns
for the first 128 code points are contained in ROM. To access the
second 128 code points, this vector must be established to point
at a table of up to 1K bytes, where each code point is represented
by eight bytes of graphic information. At power-on, this vector is
initialized to 000:0, and it is the responsibility of the user to
change this vector if the additional code points are required.

Interrupt Hex 40 - Reserved

When an IBM Fixed Disk Drive Adapter is installed, the BIOS
routines use interrupt hex 40 to revector the diskette pointer.

Interrupt Hex 41 - Fixed Disk Parameters

This vector points to a data region containing the parameters
required for the fixed disk drive. The power-on routines initialize
the vector to point to the parameters contained in the ROM disk
routine. These default parameters represent the specified values
for any IBM Fixed Disk Drives attached to the machine. Changing
this parameter block may be necessary to reflect the
specifications of the other fixed disk drives attached.

2-6 ROM BIOS
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Other Read/Write Memory Usage

The IBM BIOS routines use 256 bytes of memory starting at
@ absolute hex 400 to hex 4FF. Locations hex 400 to 407 .contain
the base addresses of any RS-232C cards attached to the system.
Locations hex 408 to 40F contain the base addresses of the
printer adapter.

Memory locations hex 300 to 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 in a different
area, the area must be set by the application.

Address Interrupt
(Hex) {Hex) Function
. 80-83 20 DOS Program Terminate
B 84-87 21 DOS Function Call
88-8B 22 DOS Terminate Address
8C-8F 23 DOS Ctrl Break Exit Address
90-93 24 DOS Fatal Error Vector
94-97 25 DOS Absolute Disk Read
98-9B 26 DOS Absolute Disk Write
9C-9F 27 DOS Terminate, Fix In Storage
AO-FF 28-3F Reserved for DOS
100-17F 40-5F Reserved
180-19F 60-67 Reserved for User Software Interrupts
1AO0-1FF 68-7F Not Used
. 200-217 80-85 Reserved by BASIC
218-3C3 86-FO ‘| Used by BASIC Interpreter while BASIC is
running
3C4-3FF F1-FF Not Used

BASIC and DOS Reserved Interrupts
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Address

(Hex) Mode Function

400-48F ROM BIOS See BIOS Listing

490-4EF Reserved ;

4FQO-4FF Reserved as Intra-Application . :
Communication Area for any application

500-5FF Reserved for DOS and BASIC e~

500 DOS Print Screen Status Fiag Store i

O-Print Screen Not Active or Successful o
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

If you do DEF SEG (Default workspace segment ):

Offset
(Hex Value) Length
Line number of current line being executed 2E 2
Line number of last error 347 2
Offset into segment of start of program text 30 2
Offset into segment of start of variables 358 2
(end of program text 1-1)
Keyboard buffer contents 6A 1
if 0-no characters in buffer .
if 1-characters in buffer
Character color in graphics mode 4E 1

Setto 1, 2, or 3to get text in colors 1 to 3.
Do not set to O.

{Default = 3)
Example -
100 Print PEEK (&H2E) + 256*PEEK (&H2F)
L H N
100 Hex 64 Hex 00 \ |

BASIC Workspace Variables
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Starting Address in Hex

00000 BIOS
Interrupt
Vectors

00080 Available
’ interrupt
(. Vectors

00400 BIOS
Data
Area

00500 User
Read/Write
Memory

C8000 Disk
Adapter

FOO0O0 Read
Only
Memory

FEOOQO BIOS
Program
Area

BIOS Memory Map

BIOS Programming Hints

The BIOS code is invoked through software 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, you should
reset the drive adapter and retry the operation. A specified
number of retries should be required on diskette reads to ensure
the problem is not due to motor start-up.

When altering I/O port bit values, the programmer should
change only those bits which are necessary to the current task.
Upon completion, the programmer should restore the original
environment. Failure to adhere to this practice may be
incompatible with present and future applications.
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Adapter Cards with System-Accessible
ROM Modules

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

The absolute addresses hex C8000 through hex F4000 are
scanned in 2K blocks in search of a valid adapter card ROM. A
valid ROM is defined as follows:

Byte 0: Hex 55

Byte 1: Hex AA

Byte 2: A length indicator representing the number of 512 byte
blocks in the ROM. (length/512)
A checksum is also done to test the integrity of the
ROM module. Each byte in the defined ROM is
summed modulo hex 100. This sum must be O for the
module to be deemed valid.

When the POST identifies a valid ROM, it does a far call to byte 3
of the ROM (which should be executible code). The adapter
card may now perform its power-on initialization tasks. The
feature ROM should return control to the BIOS routines by
executing a far return.

2-10 ROM BIOS
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Keyboard Encoding and Usage

0 Encoding

The keyboard routine provided by IBM in the ROM BIOS is
responsible for converting the keyboard scan codes into what
will be termed “Extended ASCIL”

Extended ASCII encompasses one-byte character codes with
possible values of 0 to 255, an extended code for certain
extended keyboard functions, and functions handled within the
keyboard routine or through interrupts.

N

® Character Codes

The following character codes are passed through the BIOS
keyboard routine to the system or application program. A “-1"’
means the combination is suppressed in the keyboard routine.
The codes are returned in AL. See Appendix C for the exact
codes. Also, see “Keyboard Scan Code Diagram” (in Section 1).

Key

Number Base Case Upper Case Ctrl Alt

1 Esc Esc Esc -1
fon 2 1 Ve -1 Note 1
Q® 3 2 @ Nul (000) Note 1 | Note 1
4 3 # -1 Note 1
5 4 s -1 Note 1
6 5 % -1 Note 1
7 6 N RS(030) Note 1
8 7 & -1 Note 1
9 8 * -1 Note 1
10 9 ( -1 Note 1
11 0 ) -1 Note 1
12 - — US(031) Note 1
13 = + -1 Note 1

14 Backspace (008) | Backspace (008) Del (127) -1

15 —| (009) l+——(Note 1) -1 -1
16 q Q DC1(017) Note 1
17 w w ETB (023) Note 1

Character Codes (Part 1 of 3)
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e s el e it e M A M i e e e

Key

Number Base Case Upper Case Ctrl Alt
18 e E ENQ (005) Note 1
19 r R DC2{018) Note 1
20 t T DC4 (020) Note 1
21 Yy Y EM (025) Note 1
22 u U NAK (021) Note 1
23 i | HT (009) Note 1
24 o 0 S1(015) Note 1
25 p P DLE (016) Note 1
26 [ { Esc (027) -1
27 ] } GS (029 -1
28 CR CR LF (010) -1

29 Ctrl -1 -1 -1 -1
30 a A SOH (001) Note 1
31 s S DC3 (019) Note 1
32 d D EOQT (004) Note 1
33 f F * ACK (0086) Note 1
34 g G BEL (007) Note 1
35 h H BS (008) Note 1
36 i J LF (010) Note 1
37 k K VT (011) Note 1
38 | L FF(012) Note 1
39 ; : -1 -1
40 ’ -1 -1
41 ~ -1 -1

42 Shift -1 -1 -1 -1
43 \ | FS (028) -1
44 z Z SUB (026) Note 1
45 X X CAN (024) Note 1
46 c C ETX (003) Note 1
47 v Vv SYN (022) Note 1
48 b B STX (002) Note 1
49 n N SO (014) Note 1
50 m M CR (013) Note 1
51 ' < -1 -1
52 > -1 -1
53 ? -1 -1

54 Shift -1 -1 -1 -1
55 * {(Note 2) (Note 1) -1

56 Alt -1 -1 -1 -1
57 SP SP SP SP
58 -1 -1 -1 -1

Caps Lock

59 Nul (Note 1) Nul (Note 1) Nul (Note 1) Nul (Note 1)
60 Nul (Note 1) Nul (Note 1) Nul (Note 1) Nul (Note 1)
61 Nul (Note 1) Nul (Note 1) Nul (Note 1) Nul (Note 1)
62 Nul (Note 1) Nul (Note 1) Nul (Note 1) Nul (Note 1)
63 Nul (Note 1) Nul (Note 1) Nul (Note 1) Nul (Note 1)
64 Nul (Note 1) Nul {(Note 1) Nul (Note 1) | Nul (Note 1)

Character Codes (Part 2 of 3)
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Key .
Number Base Case Upper Case Ctrl Alt
65 Nul (Note 1) Nul (Note 1) Nul (Note 1) Nul (Note 1)
66 Nul (Note 1) Nul (Note 1) Nul (Note 1) Nul (Note 1)
67 Nul (Note 1) Nul (Note 1) Nul (Note 1) Nul (Note 1)
68 Nul (Note 1) Nul (Note 1) Nul (Note 1) Nul (Note 1)
69 Num Lock -1 -1 Pause (Note 2) -1
i 70 -1 -1 Break (Note 2) -1
Scroll Lock
Notes: 1. Refer to "Extended Codes’’ in this section.
2. Refer to ""Special Handling” in this section.

Character Codes (Part 3 of 3)

Keys 71 to 83 have meaning only in base case, in Nuin Lock (or
shifted) states, or in Ctrl state. It'should be noted that the shift
key temporarily reverses the current Num Lock state.

Key Num
Number Lock Base Case Alt Ctrl
71 7 Home (Note 1) -1 Clear Screen
72 8 b (Note 1) -1
73 9 Page Up (Note 1) -1 Top of Text and Home
74 - e -1 -1
75 4 -~+—(Note 1) -1 Reverse Word (Note 1)
76 5 -1 -1 -1
77 6 —(Note 1) -1 Advance Word (Note 1)
78 + + -1 -1
79 1 End (Note 1) -1 Erase to EOL (Note 1)
. 80 2 l (Note 1) a4
i . 81 3 Page Down (Note 1) -1 | Erase to EOS (Note 1)
82 0 Ins -1 -1
83 Del (Notes 1,2) | Note 2| Note 2
Notes: 1. Refer to “Extended Codes’’ in this section.
2. Refer to “’Special Handling” in this section.

e
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Extended Codes

Extended Functions

For certain functions that cannot be represented in the standard
ASCII code, an extended code is used. A character code of 000
(Nul) is returned in AL. This indicates that the system or
application program should examine a second code that will
indicate the actual function. Usually, by not always, this second
code is the scan code of the primary key that was pressed. This
code is returned in AH.

Second Code Function
3 Nul Character
15 -—
16-25 AltQ, W, E,RTVYUIO,P
30-38 AltA, S, D, F,G H, JK L
44-50 AltZ, X,C,V,B,N, M
59-68 F1 to F10 Function Keys Base Case
71 Home
72
73 Page Up and Home Cursor
75 -~
77 _—
79 End
80
81 Page Down and Home Cursor
82 Ins (Insert)
83 Del (Delete)
84-93 F11 to F20 (Upper Case F1 to F10)
94-103 F21 to F30 (Ctrl F1 to F10)
104-113 F31 to F40 (Alt F1 to F10)
114 Ctrl PrtSc (Start/Stop Echo to Printer)
115 Ctrl -—(Reverse Word)
116 Ctrl -~ {Advance Word)
117 Ctrl End[Erase to End of Line (EOL)]
118 Ctrl PgDn [Erase to End of Screen (EOS)]
119 Ctrl Home (Clear Screen and Home)
120-131 Alt1,2,3,4,5,6,7,8,9,0, -, =(Keys 2-13)
132 Ctrl PgUp (Top 25 Lines of Text and Home Cursor)

Keyboard Extended Functions
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Shift States

Most shift states are handled within the keyboard routine,
transparent to the system or application program. In any case, the
current set of active shift states are available by calling an entry
point in the ROM keyboard routine. The following keys result in
altered shift states: '

Shift

This key temporarily shifts keys 2-13, 15-27, 30-41, 43-53, 55, and
59-68 to upper case (base case if in' Caps Lock state). Also, the
Shift key temporarily reverses the Num Lock or non-Num-Lock
state of keys 71-73, 75, 77, and 79-83.

Ctrl

This key temporarily shifts keys 3, 7, 12, 14, 16-28, 30-38, 43-50,
55,59-71, 73, 75, 77, 79, and 81 to the Ctrl state. Also, the Ctrl
key is used with the Alt and Del keys to cause the “system reset”
function, with the Scroll Lock key to cause the “break” function,
and with the Num Lock key to cause the “pause” function. The
system reset, break, and pause functions are described in “Special
Handling” on the following pages.

Alt

The key temporarily shifts keys 2-13, 16-25, 30-38, 44-50, and 59-
68 to the Alt state. Also, the Alt key is used with the Ctrl and Del
keys to cause the “system reset” function described in “Special
Handling” on the following pages.

The Alt key has another use. This key allows the user to enter any
character code from O to 255 into the system from the keyboard.
The user holds down the Alt key and types the decimal value of
the characters desired using the numeric keypad (keys 71-73, 75-
77, and 79-82). The Alt key is then released. If more than three
digits are typed, a modulo-256 result is created. These three
digits are interpreted as a character code and are transmitted
through the keyboard routine to the system or application
program. Alt is handled internal to the keyboard routine.
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Caps Lock

This key shifts keys 16-25, 30-38, and 44-50 to upper case. A
second depression of the Caps Lock key reverses the action. Caps
Lock is handled internal to the keyboard routine.

Scroll Lock

This key is interpreted by appropriate application programs as
indicating use of the cursor-control keys should cause windowing
over the text rather than cursor movement. A second depression
of the Scroll Lock key reverses the action. The keyboard routine
simply records the current shift state of the Scroll Lock key. It is
the responsibility of the system or application program to
perform the function.

Shift Key Priorities and Combinations

If combinations of the Alt, Ctrl, and Shift keys are pressed and
only one is valid, the precedence is as follows: the Alt key is first,
the Ctrl key is second, and the Shift key is third. The only valid

combination is Alt and Ctrl, which is used in the “system reset”
function.

Special Handling

System Reset

The combination of the Alt, Ctrl, and Del keys will result in the
keyboard routine initiating the equivalent of a “system reset” or
“reboot.” System reset is handled internal to the keyboard.

Break

The combination of the Ctrl and Break keys will result in the
keyboard routine signaling interrupt hex 1A. Also, the extended
characters (AL = hex 00, AH = hex 00) will be returned.
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Pause

The combination of the Ctrl and Num Lock keys will cause the
keyboard interrupt routine to loop, waiting for any key except
the Num Lock key to be pressed. This provides a system- or

o application-transparent method of temporarily suspending list,

: print, and so on, and then resuming the operation. The “unpause”
key is thrown away. Pause is handled internal to the keyboard
routine.

Print Screen

The combination of the Shift and PrtSc (key 55) keys will result
in an interrupt invoking the print screen routine. This routine
works in the alphanumeric or graphics mode, with
unrecognizable characters printing as blanks.

Other Characteristics

The keyboard routine does its own buffzering. The keyboard
buffer is large enough to support a fast typist. However, if a key is
entered when the buffer is full, the key will be ignored and the
“bell” will be sounded.

Also, the keyboard routine suppresses the typematic action of the
following keys: Ctrl, Shift, Alt, Num Lock, Scroll Lock, Caps Lock,
and Ins.
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Keyboard Usage

This section is intended to outline a set of guidelines of key usage
when performing commonly used functions.

Function Key(s) Comment
Home Cursor Home Editors; word processors
Return to outermost menu Home Menu driven applications
Move cursor up f Full screen editor, word processor
Page up, scroll backwards 25 PgUp Editors; word processors
lines and home
Move cursor left -— Key 75| Text, command entry
Move cursor right — Text, command entry
Scroll to end of text End Editors; word processors
Place cursor at end of line
Move cursor down { Full screen editor, word processor
Page down, scroll forwards Pg Dn Editors; word processors
25 lines and home
Start/Stop insert text at Ins Text, command entry
cursor, shift text right in buffer
Delete character at cursor Del Text, command entry
Destructive backspace <+— Key 14{ Text, command entry
Tab forward —] Text entry
Tab reverse f— Text entry
Clear screen and home Ctrl Home | Command entry

Scroll up

t

In scroll lock mode

Scroll down

t

In scroll lock mode

Scroll left -— In scroll lock mode

Scroll right —_— In scroll lock mode

Delete from cursor to EOL Ctri End Text, command entry

Exit/Escape Esc Editor, 1 level of menu, and so on
Start/Stop Echo screen to Ctrl PrtSc | Anytime

printer (Key 55)

Delete from cursor to EQS Ctrl PgDn | Text, command entry

Advance word Ctrl — Text entry

Reverse word Ctrl = Text entry

Window Right Ctrl —» When text is too wide to fit screen
Window Left Ctrl = When text is too wide to fit screen
Enter insert mode Ins Line editor

Keyboard - Commonly Used Functions (Part 1 of 2)
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Function Key(s) Comment
Exit insert mode - Ins Line editor
Cancel current line . Esc Command entry, text entry
' ' Suspend system (pause) Ctrl Stop list, stop program, and so on

Num Lock | Resumes on any key

Break interrupt Ctrl Break |Interrupt current process

System reset Alt Ctrl Reboot

Del

Top of document and home Ctrl PgUp | Editors, word processors

cursor

Standard function keys F1-F10 Primary function keys

Secondary function keys Shift F1-F10 | Extra function keys if 10 are not
Ctrl F1-F10 [ sufficient
Alt F1-F10

Extra function keys Alt Keys Used when templates are put

4 2-13 along top of keyboard
. (1 -9,0,',:)
R Extra function keys Alt A-Z Used when function starts with
same letter as one of the alpha
keys

Keyboard - Commonly Used Functions (Part 2 of 2)
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BASIC Screen Editor Special Functions

Function Key
Suspend Ctrl Num Lock
Echo to printer Ctrl PrtSc
(Key 55 any case)
Stop echo to printer Ctrl PrtSc
({Key 55 any case)
Exit current function (break) Ctrl
Break
Backspace -— Key 14
Line feed Ctrl <
Cancel line Esc .
Copy character F1 or —
Copy until match F2
Copy remaining F3
Skip characer Del
Skip until match F4
Enter insert mode Ins
Exit insert mode Ins
Make new line the template F5
String separator in REPLACE F6
End of file in keyboard input F6 L

Function Key
Carriage return -l
Line feed Ctrl =
Bell Ctri G
Home Home .
Cursor up f
. Cursor down { LI
Cursor left -— ,:i N
Cursor right — R
Advance one word Ctrl —»
Reverse one word Ctrl -—
Insert Ins
Delete Del
Clear screen Ctrl Home
Freeze output Ctrt Num Lock
Tab advance —_—]
Stop execution (break) Ctrl Break
Delete current line Esc 5
Delete to end of line Ctrl End
Position cursor to end of line End

DOS Special Functions

[y
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APPENDIX A: ROM BIOS LISTINGS

System ROM BIOS

Equates ......... ... ... . i i
8088 Interrupt Locations ..................
StaCK. .o ov i e
Data Areas . ........ ... i i
Power-On Self-Test .................. .. ...
Boot Strap Loader............... ... ... ...
I/0O Support >

Asynchronous Communications

(RS-232C) .o

Keyboard ......... ... oo

Diskette ....... .. i i

Printer ......... ... i

Display . ...
System Configuration Analysis

Memory Size Determination . .............

Equipment Determination ...............
Graphics Character Generator ..............
TimeofDay............ ..
Print Screen ........... .. ... i ...

Fixed Disk ROM BIOS

Fixed Disk I/O Interface . ..................
BootStrap Loader.........................

Line
Page  Number

A-2 12
A-2 35
A-2 67
A-2 76
A-5 239
A-20 1408
A-21 1461
A-24 1706
A-34 2303
A-44 3078
A-406 3203
A-71 5052
A-71 5083
A-77 5496
A-79 5630

A-81 5821

A-89 399
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Loc oBJ LINE SOURCE

! $TITLE(BIOS FOR THE IBM PERSONAL COMPUTER XT)
2
3 3
4 ' THE BIOS ROUTINES ARE MEANT TO BE ACCESSED THROUGH :
5 3 SOFTWARE INTERRUPTS ONLY. ANY ADDRESSES PRESENT IN :
6 3 THE LISTINGS ARE INCLUDED ONLY FOR COMPLETENESS, : .
7 3 NOT FOR REFERENCE. APPLICATIONS WHICH REFERENCE :
8 3 ABSOLUTE  ADDRESSES MWITHIN THE CODE SEGMENT :
9 3 VIOLATE THE STRUCTURE AND DESIGN OF BIOS. : e
10 H F -y
1 g Co
12 ; T
13 3 EQUATES : -
14 ;
0060 15 PORT_A EQu 60H ; 8255 PORT A ADDR
0061 16 PORT_B EQU 61H 3 8255 PORT B ADDR
0062 17 PORT_C EQU 621 3 8255 PORT C ADDR
0063 18 CHD_PORT EQu 634
0020 19 INTACO EQu 20H ; 8259 PORT
0021 20 INTAOL EQU 21H } 8259 PORT
0020 21 EOI EQU 20H
0040 22 TIMER EQU 40H
0043 23 TIH_CTL EQU 43H ; 8253 TIMER CONTROL PORT ADDR
00490 24 TIMERO EQU 40H i 8253 TIMER/CNTER 0 PORT ADDR
0001 25 THINT EQU 01 3 TIMER 0 INTR RECVD MASK
0008 26 DMAOS EQU 08 ' 3 DMA STATUS REG PORT ADDR
i, 0000 27 DMA EQU 0o i DMA CH.0 ADDR. REG PORT ADDR
‘ 0540 28 MAX_PERIOD EQU 540H
0410 29 MIN_PERIOO EQU 410H
0060 30 KBO_IN EQU 60H ; KEYBOARD DATA IN ADDR PORT ‘
0002 31 KBDINT EQU 02 i KEYBOARD INTR MASK
0060 32 KB_DATA EQU 60H ; KEYBOARD SCAN CODE PORT
0061 33 KB_CTL EQU 61H 3 CONTROL BITS FOR KEYBOARD SENSE DATA
3%
35 '
36 ; 8088 INTERRUPT LOCATIONS :
37 3
38
— 39 ABSO  SEGMENT AT 0
0000 40 STG_LOCO LABEL  BYTE
0008 4l ORG 2%4
0008 42 NMI_PTR LABEL  WORD
0014 43 ORG 5%
0014 4 INT5_PTR LABEL  WORD
0020 45 ORE 8%4
0020 46 INT_ADDR LABEL  WORD
0020 47 INT_PTR LABEL  DWORD
. 0040 48 ORG 10H*4
0040 49 VIDEO_INT LABEL  WORD
0074 50 ORG 10H*4
. 0074 51 PARM_PTR LABEL  DWORD  POINTER TO VIDEO PARMS
o 0060 52 ORG 18H¥*G
0060 53 BASIC_PTR LABEL  WORD 3 ENTRY POINT FOR CASSETTE BASIC
0078 54 oR6 01EH¥4 i INTERRUPT 1EH .
0078 55 DISK_POINTER  LABEL DWORD )
007C 56 OR6 O1FH¥G } LOCATION OF POINTER
007¢C 57 EXT_PTR LABEL  DWORD } POINTER TO EXTENSION
0400 58 ORG 400H
0400 59 DATA_AREA LABEL  BYTE 3 ABSOLUTE LOCATION OF DATA SEGMENT
0400 60 DATA_WORD LABEL  WORD
0500 61 ORG 0500H
0500 62 MFG_TEST_RTN  LABEL FAR
7c00 63 ORG 7C00H
7c00 64 BOOT_LOCN LABEL  FAR
— 65 ABSO  ENDS
66
67 ;
68 i STACK -- USED DURING INXTIALIZATION ONLY :
69 H
70
—— 71 STACK  SEGMENT AT 30H
0000 (128 72 oW 128 DUP(?)
7227
) -
0100 73 T0S LABEL  WORD
-—-- 7% STACK  ENDS
75
A 76 3
. A 77 s ROM BIOS DATA AREAS : .

A-2 System BIOS




LoC 084 LINE SOURCE

78 3
79
—— 80 DATA  SEGMENT AT 4OH
0000 (& 81 RS232_BASE oW 4 DUP(2) ; ADDRESSES OF RS232 ADAPTERS
7N
® ,
0008 (4 82 PRINTER_BASE  DW 4 DUP(?) } ADDRESSES OF PRINTERS
2272
.- )
! v 0010 2222 83 EQUIP_FLAG DK 2 3 INSTALLED HAROWARE
{ L s012 27 84 MFE_TST DB 2 3 INITIALIZATION FLAG
2057 0013 2222 85 MEMORY_STZE oK H } MEMORY SIZE IN K BYTES
0015 27 86 MFG_ERR_FLAG DB 2 } SCRATCHPAD FOR MANUFACTURING
0016 272 87 0B 2 + ERROR CODES
a8
89 ;
90 : KEYBOARD DATA AREAS :
91 3
92
0017 22 93 KB_FLAG 08 ?
94
95  F— SHIFT FLAG EQUATES WITHIN KB_FLAG
9%
0080 97 INS_STATE EQU 80H 3 INSERT STATE IS ACTIVE
0040 98 CAPS_STATE EQU | 4OH i CAPS LOCK STATE HAS BEEN TOGGLED
0020 99 NUM_STATE EQU 20H 3 MM LOCK STATE HAS BEEN TOGGLED
0010 100 SCROLL_STATE  EQU 10H 3 SCROLL LOCK STATE HAS BEEN TOGGLED
0008 101 ALT_SHIFT EQU 08H 3 ALTERNATE SHIFT KEY DEPRESSED
. ‘ 0004 102 CTL_SHIFT EQU 0GH 3 CONTROL SHIFT KEY DEPRESSED o8
0002 103 LEFT_SHIFT EQU 02K } LEFT SHIFT KEY DEPRESSED
0001 106 RIGHT_SHIFT EQU 018 3 RIGHT SHIFT KEY DEPRESSED ~
105 .~
0018 22 106 KB_FLAG_1 oe 2 3 SECOND BYTE OF KEYBOARD STATUS ﬁ
107 s
0080 108 INS_SHIFT EQU 80H ; INSERT KEY IS DEPRESSED oL
0040 169 CAPS_SHIFT EQU 40H 3 CAPS LOCK KEY IS DEPRESSED b
0020 110 NUM_SHIFT EQU 20H 3 NUM LOCK KEY IS DEPRESSED ””
0010 111 SCROLL_SHIFT  EQU 10H 3 SCROLL LOCK KEY IS DEPRESSED e
0008 112 HOLD_STATE EQU 08H 3 SUSPEND KEY HAS BEEN TOGGLED
13
0019 22 114 ALT_INPUT o8 2 5 STORAGE FOR ALTERMATE KEYPAD ENTRY
001A 2722 115 BUFFER_HEAD DR 2 3 POINTER TO HEAD OF KEYBOARD BUFFER
00ic 2222 116 BUFFER_TAIL DK 2 3 POINTER TO TAIL OF KEYBOARD BUFFER
001E (16 17 KB_BUFFER oK 16 DUP(2) + ROOM FOR 15 ENTRIES
7222
) )
003E 118 KB_BUFFER_END  LABEL  WORD
119
120 P— HEAD = TAIL INDICATES THAT THE BUFFER IS EMPTY .
121
0045 122 NUM_KEY EQU 69 3 SCAN CODE FOR NUMBER LOCK
0046 : 123 SCROLL_KEY EQU 70 } SCROLL LOCK KEY
0038 124 ALT_KEY EQU 56 3 ALTERNATE SHIFT KEY SCAN CODE
' 0010 125 CTL_KEY EQU 29 3 SCAN CODE FOR CONTROL KEY
003A 126 CAPS_KEY EQU 58 i SCAN CODE FOR SHIFT LOCK
0024 127 LEFT_KEY EQu 42 ; SCAN CODE FOR LEFT SHIFT
0036 128 RIGHT_KEY EQU 54 } SCAN CODE FOR RIGHT SHIFT
0052 129 INS_KEY EQU 82 ; SCAN CODE FOR INSERT KEY
0053 130 DEL_KEY EQU 83 ; SCAN CODE FOR DELETE KEY
131
132 ;
133 3 DISKETTE DATA AREAS :
134 3
003E 22 135 SEEK_STATUS o8 2 + DRIVE RECALIBRATION STATUS
136 3 BIT 3-0 = DRIVE 3-0 NEEDS RECAL
137 ; BEFORE NEXT SEEK IF BIT IS = 0
. 138
- 0080 139 INT_FLAG EQU 080H } INTERRUPT OCCURRENCE FLAS
003F 272 140 MOTOR_STATUS DB ? + MOTOR STATUS
161 3 BIT 3-0 = DRIVE 3-C IS CURRENTLY
2 142 3 RUNNING
"*.' ' 143 3 BIT 7 = CURRENT OPERATION IS A WRITE,
e 144 3 REQUIRES DELAY
145
0040 22 146 HOTOR_COUNT o8 2 3 TIME OUT COUNTER FOR DRIVE TURN OFF
0025 147 MOTOR_WAIT EQU 37 } 2 SECS OF COUNTS FOR MOTOR TURN OFF
168
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LOC 084

0041

72

0080
0040
0020
0010
0009
0008
0004
0003
0002
0001

0042

0049
004%A
004C
004E
0050

0060
0062
0063
0065
0066

006C
006E
1070

0071
0672

0074 2

0076

0078

007C

0080
0082

A4 System BIOS
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LINE

149
150
151
152
153
154
155
156
157
158
15%
160
161

162
163
164
165
166
167
168
169
170

171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208

209

210
211
212
213
214
215
216
217
218

SOURCE

DISKETTE_STATUS DB

3
TIME_OUT EQU 80H 3
BAD_SEEK EQU 40H 3
BAD_NEC EQU 20H 3
BAD_CRC EQU 10H 3
DMA_BOUNDARY  EQU O9H 3
BAD_DMA EQU 08H 3
RECORD_NOT_FND EQU 0GH 3
WRITE_PROTECT EQU 03H 3
BAD_ADOR_MARK  EQU o02H ;
BAD_CMD EQU 01N ;
NEC_STATUS oe 7 DUP(?) 3
H
3 VIDEO DISPLAY DATA AREA :
5
CRT_MODE o8 ? 3
CRT_COLS oW ? 3
CRT_LEN DM ? ;
CRT_START oW ? i
CURSOR_POSN DM 8 DUP(?) ;
v
CURSOR_MODE oW ? ;
ACTIVE_PAGE 8 2 H
ADDR_6845 oW ? ;
CRT_MODE_SET 0B ? 3
CRT_PALETTE 0B ? 3
3
3 POST DATA AREA :
3
I0_ROM_INIT D ? 3
10_ROM_SEG DW ? ;
INTR_FLAG 08 ? 3
3
3 TIMER DATA AREA :
3
TIMER_LOW oW ? 3
TIMER_HIGH oW ? 3
TIMER_OFL o8 ? 3
} COUNTS_SEC  EQU 18
} COUNTS_MIN  EQU 1092
i} COUNTS_HOUR  EQU 65543
i COUNTS_DAY  EQU 1573040 = 1800BOH
3
3 SYSTEM DATA AREA :
5
BIOS_BREAK 0B ? ;
RESET_FLAG oW ? 5

FIXED DISK DATA AREAS :

RETURN CODE STATUS BYTE

ATTACHMENT FAILED TO RESPOND

SEEX OPERATION FAILED

NEC CONTROLLER HAS FAILED

BAD CRC ON DISKETTE READ

ATTEMPT TO DMA ACROSS 64K BOUNDARY
DMA OVERRUN ON OPERATION

REGQUESTED SECTOR NOT FOUND

WRITE ATTEMPTED ON WRITE PROT DISK
ADDRESS MARK NOT FOUND

BAD COMMAND PASSED TO DISKETTE 1/0

STATUS BYTES FROM NEC

CURRENT CRT MODE

NUMBER OF COLUMNS ON SCREEN
LENGTH OF REGEN IN BYTES
STARTING ADORESS 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

PNTR TO OPTIONAL I/0 ROM INIT ROUTINE
POINTER TO IO ROM SEGMENT
FLAG TO INDICATE AN INTERRUPT HAPPEND

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 HIT
WORD=1234H IF KEYBOARD RESET UNDERWAY

DW ?
DW ?
3
H PRINTER AND RS232 TIME-OUT VARIABLES H
H
PRINT_TIM_OUT DB 4 DUP(?)
RS232 TIM_OUT ©B 4 DUP(2)

[

ADDITIONAL KEYBOARD DATA AREA :

BUFFER_START DM ?

BUFFER_END oM ?

DATA  ENDS

H

' EXTRA DATA AREA :




LoC 084

0000

0000
0000
0000

0000

EGOO

EOl6
E0l8

EOLA
E020

€021
E021
E024
EC26
€029
E02B
E02D
EGRE
EO2F
E032
E034
E036
E038
EO3A
EO03D
E040
E042
E042
EQ044

-3
.

(163864

??

)

(57344
22

)

31353031353132
20434F50522E20
49424D20313938
32

D7E0
7EE1

204B42204F4B
00

EB131A
8AFB
ESCElLA
BAEB
8ACF
FC

FA
BF0005
BOFD
E621
B0OOA
E620
BA6100
BBCC4C
B402

8AC3
EE

LINE

219
220
221
222
223
224
225
226
227
228

229
230
231
232
233

235
236

238

250
251
252

253
254
255
256
257
258
259
260
261
262

263

264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
28¢0
281
282
283
284
285
286

SOURCE

XXDATA SEGMENT AT SO0H

STATUS_BYTE [+:] ?

XXDATA ENOS

}

3 VIDEO DISPLAY BUFFER :
i

VIDEQ_RAM SEGMENT AT 0B80OH

REGEN  LABEL BYTE
REGENW LABEL  WORD

oB 16384 DUP(?)

VIDEQ_RAM ENDS

3

3 ROM RESIDENT CODE :

¥
CODE SEGMENT AT OF000H
DB 57344 DUP(?}

0B ‘1501512 COPR, IBM 1981

3

INITIAL RELIABILITY TESTS -- PHASE 1 H

ASSUME CS:CODE,SS:CODE,ES:ABS0,DS:DATA

H
H DATA DEFINITIONS H
H
c1 OW c11 3
c2 DK c24 H
F3B [+1:1 ' KB CK',13 H

3 FILL LOWEST 56K

COPYRIGHT NOTICE

RETURN ADDRESS
RETURN ADDRESS FOR DIRRMY STACK

KB FOR MEMORY SIZE

LOAD A BLOCK OF TEST CODE THROUGH
FOR MANUFACTUING TEST.

e e we s s e wi we we wa we

THE KEYBOARD PORT

THIS ROUTINE WILL LOAD A TEST (MAX LENGTH=FAFFH) THROUGH
THE KEYBOARD PORT. CODE WILL BE LOADED AT LOCATION

(BYTE 1=COUNT LOW, BYTE 2=COUNT HI.)

0000:0500. AFTER LOADING, CONTROL WILL BE TRANSFERED H
TO LOCATION 0000:0500. STACK WILL BE LOCATED JUST BELOW H
THE TEST CODE. THIS ROUTINE ASSUMES THAT THE FRIST 2 H
BYTES TRANSFERED CONTAIN THE COUNY OF BYTES TO BE LOADED :

jumm——— FIRST, GET THE COUNT
MF6_BOOT:
CALL SP_TEST 3
MoV BH,BL 3
CALL SP_TEST H
MoV CH,BL
MoV CL,BH 3
cLw 3
CLI
MoV DI, 05004 3
MOV AL, OFDH 3
ouT INTAOL,AL
MOV AL,0AH H
ouT INTACO,AL
MoV DX,61H 3
MoV BX,4CCCH H
MoV AH,02H 3
TST:
MoV AL,BL
ouT DX, AL H

GET COUNT LOW

SAVE IT

6ET COUNT HI

CX NOW HAS COUNT

SET DIR

. FLAG TO INCRIMENT

SET TARGET OFFSET (DS=0000)
UNMASK K/B INTERRUPT

SEND READ INT. REQUEST REG. CMD

SET UP PORT B ADDRESS

CONTROL

BITS FOR PORT B

K/B REQUEST PENDING MASK

TOGGLE K/B CLOCK

System BIOS A-5
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LOC 0BJ LINE

E045 8AC7 287
E047 EE 288
E048 GA 289
EQ49 290
E049 E420 291
E04B 22C4 292
EQ4D 74FA 293
EO4F EC 294
EO050 AA 295
EO0S1 42 296
E052 E2EE 297

298
EC54 EA00050000 299

300

301

302

303

304

305

306

307

308
ECSB 309
EC5B 310
EC5B FA 311
EG5C B4DS 312
EO5SE 9E 313
EO5F 734C 314
E061 754A 315
E063 7848 316
E065 7946 317
EC67 9F 318
E068 B10S 319
EO06A D2EC 320
E06C 733F 321
EO6E BO4O 322
EC70 DOEO 323
E072 7139 324
E074 32E4 325
€076 9E 326
EO77 7634 327

328
E079 7832 329
E07B 7A30 330
EO7D 9F 331
EO7E Bl0O5 332
E£080 D2EC 333
E082 7229 334
E084 DOE4 335
E086 7025 336

337

338

339

340
E088 BBFFFF 341
EC88 F9 342
E08C BED8 343
EOSE 8CDB 344
E090 8EC3 345
E092 8CCl 346
E094 8EDI 347
E096 8CD2 348
E098 8BEZ2 349
E09A 8BEC 350
EO9C 8BF5 351
EO9E 8BFE 352
EQAQ 7307 353
EOA2 33C7 354
EQA4 7507 355
EQA6 F8 356
EOA7 EBE3 357
EOA9 358
EQA9 0BCY? 359
EOAB 7401 360
EOAD F¢ 361

362

363

A-6 System BIOS

SOURCE

TSTL:

DEC

IN
AND
JZ

IN
ST0SB
INC
LooP

Jup

AL,BH
DX,AL
DX 3 POINT DX AT ADDR. 60 (KB DATA)
AL, INTAQO 3 GET IRR REG
AL, AH 3 KB REQUEST PENDING?
TST1 3 LOOP TILL DATA PRESENT
AL,DX 3 GET DATA
3 STORE IT
DX 3 POINT DX BACK AT PORT B (61)
ST 3 LOOP TILL ALL BYTES READ
MFG_TEST_RTN 3 FAR JUMP TO CODE THAT WAS JUST

LOADED

-

i
H
3 DESCRIPTION
3
H

8088 PROCESSOR TEST

VERIFY

8088 FLAGS, REGISTERS H

AND CONDITIONAL JUMPS :

ASSUME CS:CODE,DS:NOTHING,ES:NOTHING, SS:NOTHING
ORG OEO5BH
RESET LABEL  FAR
START: CLI N 3 DISABLE INTERRUPTS
MOV AH,005H 3 SET SF, CF, ZF, AND AF FLAGS ON
SAHF
JNC ERRO1 5 G0 TO ERR ROUTINE IF CF NOT SET
JNZ ERRO1 3 GO TO ERR ROUTINE IF ZF NOT SET
JNP ERRO1 5 GO TO ERR ROUTINE IF PF NOT SET
JNS ERROI 3 60 TO ERR ROUTINE IF SF NOT SET
LAHF 3 LOAD FLAG IMAGE TO AH
MOV CL,5 3 LOAD CNT REG WITH SHIFT CNT
SHR AH,CL 3 SHIFT AF INTO CARRY BIT POS
JNC ERRO1 3 GO TO ERR ROUTINE IF AF NOT SET
MOV AL, 40H 3 SET THE OF FLAG ON
SHL ALyl i SETUP FOR TESTING
JNO ERRO1 3 GO TO ERR ROUTINE IF OF NOT SET
XOR AH, AH 3 SET AH = 0
SAHF 3 CLEAR SF, CF, ZF, AND PF
JBE ERROL 3 GO TO ERR ROUTINE IF CF ON
3 60 TO ERR ROUTINE IF ZF ON
Js ERRO1 3 60 TO ERR ROUTINE IF SF ON
JP ERRO1 3 GO TO ERR ROUTINE IF PF ON
LAHF ;5 LOAD FLAG IMAGE TO AH
MoV CL,5 3 LOAD CNT REG WITH SHIFT CNT
SHR AH,CL 3 SHIFT AF' INTO CARRY BIT POS
Jc ERRO1 3 GO TO ERR ROUTINE IF ON
SHL AH, 1 3 CHECK THAT OF' IS CLEAR
Jo ERRO1 3 60 TO ERR ROUTINE IF ON
jre—-- READ/WRITE THE 8088 GENERAL AND SEGMENTATION REGISTERS
3 WITH ALL ONE'S AND ZEROES'S.
MoV AX, OFFFFH 3 SETUP ONE'S PATTERN IN AX
STC
ca: Hov DS, AX 3 WRITE PATTERN TO ALL REGS
MoV 8X,0S
MoV ES,BX
MOV CX,ES
MoV $S,CX
MOV bX,8S
Mov SP,DX
MOV BP,SP
MoV SI,BP
Mov DI,SI
JNC ce 3 TSTI1A
XOR AX,DI 3 PATTERN MAKE IT THRU ALL REGS
JNZ ERROL 3 NO - GO TO ERR ROUTINE
cLe
JHP ca
c9: 3 TSTIA
OR AX,DI 3 ZERO PATTERN MAKE IT THRU?
JZ c1o 3 YES - 60 TO NEXT TEST
ERROL: HLT 3 HALT SYSTEM
3
H ROS CHECKSUM TEST I H




LOC 0BJ LINE SOURCE
364 3 DESCRIPTION :
365 3 A CHECKSUM IS DONE FOR THE 8K
366 3 ROS MODULE CONTAINING POD AND
) 367 3 8I0S. :
Yoo 368 3
- . EOAE 369 cio:
370 } ZERO IN AL ALREADY
EOAE E6AQ 371 ouT 0AOH, AL 3 DISABLE NMI INTERRUPTS
EOBO E683 372 ouT 83H,AL 3 INITIALZE DMA PAGE REG
EOB2 BAD8O3 373 MoV DX,3D8H ’
{ R E0B5 EE 374 ouT DX, AL 3 DISABLE COLOR VIDEQ
Yan TS EOB6 FECO 375 INC AL
o E0BS B2BS 376 MoV DL, 088H
EOBA EE 377 ouT DX, AL 3 DISABLE B/W VIDEO,EN HIGH RES
ECBB B08Y 378 MOV AL,89H 3 SET 8255 FOR B,AZOUT, C=IN
EOBD E663 379 ouT CMD_PORT, AL
EOBF BOAS 380 MOV AL,101001018
381 3 ENABLE PARITY CHECKERS AND
EOC1 E661 382 ouT PORT_B,AL 3 PULL KB CLOCK HI, TRI-STATE
383 ; KEYBOARD INPUTS,ENABLE HIGH
384 ; BANK OF SWITCHES->PORT C(0-3)
E£0C3 BOO1 385 MOV AL,01lH 3 €OCICICICILCICICICICILIICD
EOC5 E660 386 out PORT_A,AL 3 <><><>CHECKPOINT 1<><><>
EOC7 8CC8 387 MOV AX,CS 3 SETUP SS SEG REG
EOCY 8EDO 388 MoV 5S,AX
EOCB 8EDS 389 MoV DS,AX 3 SET UP DATA SEG TGO POINT TO
390 ; ROM ADDRESS
EOCD FC 391 cLo 5 SET DIRECTION FLAG TO INC.
392 ASSUME SS:CODE }
EOCE BBOOED 393 MoV BX,0EGOCH ; SETUP STARTING ROS ADDR "c
EOD1 BC16EQ 394 . MOV SP,OFFSET €l 3 SETUP RETURN ADDRESS '3
EO0DG E9LB1S 395 JMp ROS_CHECKSUM "
EOD7 75D6 396 c11: INE ERRO1 3 HALT SYSTEM IF ERROR :
397 H
398 H 8237 DMA INITIALIZATION CHANNEL REGISTER TEST : E':
399 ; DESCRIPTION : >
400 H DISABLE THE 8237 DMA CONTROLLER. VERIFY THAT :
401 ; TIMER 1 FUNCTIONS OK. WRITE/READ THE CURRENT : }
402 ; ADDRESS AND WORD COUNT REGISTERS FOR ALL :
403 3 CHANNELS. INITIALIZE AND START DMA FOR MEMORY :
406 ; REFRESH. :
405 H -
- 406
: 407 PR DISABLE DMA CONTROLLER
B 408
EOD9 BOO2 409 MoV AL,02H JEIEIOICICIDICIICICICIC>
' EODB E660 410 ouT PORT_A,AL 3 <><><>CHECKPOINT 2<><><>
EODD BOOG 411 HOV AL,06 } DISABLE DMA CONTROLLER
EODF E608 412 ouT DMA08, AL
. 413
' 416 jom-m- VERIFY THAT TIMER 1 FUNCTIONS OK
. 415
EOELl BO54 416 MOV AL,54H ; SEL TIMER 1,LSB,MODE 2
EQE3 E643 417 ouT TIMER+3,AL
EQE5 8ACI 418 MoV AL,CL 3 SET INITIAL TIMER CNT TO ©
EGE7 E641 419 ouT TIMER+1,AL
EOE9 420 c12: 3 TIMER1_BITS_ON
EOE9 BOGO 421 HOV AL,40H 3 LATCH TIMER 1 COUNT
ECEB E643 422 ouT TIMER+3,AL
EOED BOFBFF 423 cHP BL,OFFH ; YES - SEE IF ALL BITS 60 OFF
EOFQ 7407 426 JE c13 ; TIMER1_BITS_OFF
EOF2 E44l 425 IN AL, TIMER+1 3 READ TIMER 1 COUNT
EOF4 0ADS 426 OR BL,AL ; ALL BITS ON IN TIMER
EOF6 E2F1 427 LOOP cl12 } TIMER1_BITS_ON
EOF8 F& 428 HLY } TIMER 1 FAILURE, HALT SYS
EOF9 429 Ci3: 3 TIMER1_BITS_OFF
EOF9 8AC3 430 MoV AL,BL 3 SET TIMER 1 CNT
EOFB 2BCY 431 SUB CX,CX
EOFD E641 432 out TIMER+1,AL
EOFF 433 Cla: 3 TIMER_LOOP
EOFF BO040 434 MOV AL,%0H 3 LATCH TIMER 1 COUNT
E10]1 E643 435 ouT TIMER+3,AL
E103 90 436 NOP 3 DELAY FOR TIMER
i E104 90 437 NOP
E105 E44l 438 IN AL, TIMER+] 4 READ TIMER 1 COUNT
E107 2208 439 AND BL,AL
E109 7403 440 Jz cis 3 WRAP_DMA_REG
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LOC 0BJ LINE SOURCE

E10B E2F2 443 LoOP  Cl6 3 TIMER_LOOP
E100 F& 462 HLT 3 HALT SYSTEM
443
444 3----- INITIALIZE TIMER 1 TO REFRESH MEMORY
, 445 ‘
"_ E10E BOO3 446 c15: MOV AL,03H B EOCICICICICICICICIICIC>
' E110 E660 447 ouT PORT_A,AL 3 <><><>CHECKPOINT 3<><><>
%48 3 WRAP_DMA_REG
E112 E6OD 449 out DMA+ODH, AL i SEND MASTER CLEAR TO DMA o~
450 {. A
451 pommm-m WRAP DMA CHANNELS ADDRESS AND COUNT REGISTERS { . ':;'l
452 e e
E114 BOFF 453 Mov AL,OFFH ; WRITE PATTERN FF TO ALL REGS -
E116 8ADS 456 Cl6: MoV BL,AL i SAVE PATTERN FOR COMPARE
E118 8AF8 455 MoV BH,AL
E1l1A B9080O 456 MoV cX,8 } SETUP LOOP CNT
E11D BA00OO 457 MoV DX,DMA 3 SETUP 1/0 PORT ACDR OF REG
€120 EE 458 c17:  our DX, AL 3 WRITE PATTERN TO REG, LSB
El21 50 459 PUSH  AX } SATISIFY 8237 I/0 TIMINGS
€122 EE 460 out DX, AL 3 MSB OF 16 BIT REG
E123 BOO1 461 Mov AL,01H 3 AL TO ANOTHER PAT BEFORE RD
El25 EC 462 IN AL,OX 3 READ 16-BIT DMA CH REG, LSB
E126 8AEQ 463 MoV AH, AL 3 SAVE LSB OF 16-BIT REG
E128 EC 464 IN AL,0X 3 READ MSB OF DMA CH REG
€129 3BD8 465 cHP BX, AX B ; PATTERN READ AS WRITTEN?
E12B 7601 %66 JE cis 3 YES - CHECK NEXT REG
E120 F4 467 HLT 3 NO - HALT THE SYSTEM
E12E 468 cis: 3 NXT_DMA_CH
E12E 642 469 INC DX 3 SET I/0 PORT TO NEXT CH REG .
E12F E2EF 470 LooP  C17 3 MRITE PATTERN TO NEXT REG
E131 FECO 471 INC AL 3 SET PATTERN 7O 0
E133 74El 472 Jz €16 } WRITE TO CHAMNEL REGS
473
474 R INITIALIZE AND START DMA FOR MEMORY REFRESH.
: 475
, E135 8EDB 476 Mov DS,BX 3 SET UP ABSG INTO DS AND ES
E137 B8EC3 477 MoV ES,BX
478 ASSUME DS:ABS0,ES:ABSO
! E139 BOFF 479 MoV AL, OFFH 3 SET CNT OF 64K FOR REFRESH
E13B E601 480 ouT DMA+1,AL
S0 E130 50 481 PUSH  AX
- E13E E601 482 ouT DMAS1,AL
E140 BO58 483 Hov AL,058H 3 SET DMA MODE,CH 0,RD.,AUOTINT
E162 E60B 484 ouT DMA+0BH, AL ; WRITE DMA MODE REG
El4s BOOO 485 MoV AL, 0 3 ENABLE DMA CONTROLLER
E146 BAES 486 MoV CH,AL ; SET COUNT HIGH=00
E148 E608 487 ouT DMA+8,AL 3 SETUP DMA COMMAMND REG
E16A 50 488 PUSH  AX
E14B E60A 489 out DMA+10,AL 7 ENABLE OMA CH 0
E14D BO12 490 MoV AL,18 3 START TIMER 1
E14F E661 491 out TIMER+1,AL
W E151 BG4 492 Mov AL,41H 3 SET MODE FOR CHANNEL 1
S E153 E60B 493 ouT DMA+0BH, AL
E1S5 50 494 PUSH  AX '
E156 E408 495 N AL,DMA+08 } GET DMA STATUS
E158 2410 496 AND AL,000100008 } IS TIMER REQUEST THERE?
E15A 7601 497 Jz clec 3 (IT SHOULD'T BE)
E15C F4 498 HLT 3 HALT SYS.(HOT TIMER 1 OUTPUT)
E15D B042 499 clec: MoV AL,02H ; SET MODE FOR CHANNEL 2
EISF E60B 500 out DMA+0BH, AL
E161 BO43 501 MoV AL,43H 3 SET MODE FOR CHANNEL 3
€163 E60B 502 ouT DMA+OBH, AL
503 :
504 3 BASE 16K READ/WRITE STORAGE TEST :
505 3 DESCRIPTION :
506 s WRITE/READ/VERIFY DATA PATTERNS :
507 3 AA,55,FF,01, AND 00 TO 1ST 32K OF :
508 ' STORAGE. VERIFY STORAGE ADDRESSABILITY. @
509 3 —
510
511 p--m-- DETERMINE MEMORY SIZE AND FILL MEMORY WITH DATA
512
E165 BA1302 513 MoV DX,0213H } ENABLE I/0 EXPANSION BOX
E168 BOOL 514 Mov AL,01H
E16A EE 515 ouT DX, AL
516
E16B 8B1E7204 517 MoV BX,DATA_WORDIOFFSET RESET_FLAG] § SAVE 'RESET_FLAG' IN BX
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LOC 0By ‘ LINE SOURCE

E16F B90020 518 Hov X, 2000H 3 SET FOR 16K WORDS
E172 81FB3412 519 cnp BX, 12344 3 WARM START?
E176 7416 520 JE CLR_STG
E178 BC18ED 521 mov SP,OFFSET C2
E17B E9F104 522 e STGTST_CNT
E17E 7612 523 cza:  JE HOW_BIG 3 STORAGE OK, DETERMINE SIZE
E180 8ADS 524 MoV BL,AL i SAVE FAILING BIT PATTERN
’ E182 BOOG 525 MOV AL,04H 5 CICILICICICICILICICICOCD
: LT E184 E660 526 C26A:  OUT PORT_A,AL i €><><>CHECKPOINT 4<><><>
{' . E186 2BCY 527 sue cX\CX i BASE RAM FAILURE - HANG
o E188 E2FE 528 c2648: LOOP  C24B i FLIPPING BETWEEN 04 AND
E18A 8608 529 XCHG  BL,AL § FAILING BIT PATTERN
E16C EBF6 530 P c2aa
E18E 531 CLR_STG:
‘ E18E 2BCO 532 suB AX, AX 3 MAKE AX=0000
E190 F3 533 REP STOSW ; STORE 8K WORDS OF 0000
E191 AB
E192 534 HOW_BI6:
E192 831E7204 535 MoV DATA_WORDIOFFSET RESET_FLAGI.,BX ; RESTORE RESET FLAG
E196 BA0004 536 MoV DX, 04600H 3 SET POINTER TO JUST>16KB
€199 BB100O 537 MoV BX, 16 3 BASIC COUNT OF 16K
E19¢C 538 FILL_LOOP:
E19C 8EC2 539 Hov ES.DX 3 SET SEG. REG.
E19E 2BFF 540 suB 0I,01
E1AO BBSSAA 541 MoV AX, GAASSH 3 TEST PATTERN
E1A3 88C8 542 MoV X, AX 3 SAVE PATTERN
E1AS 268905 543 Hov ES:[DI1,AX i SEND PATTERN TO MEM.
E1A8 BOOF 544 MoV AL, OFH i PUT SOMETHING IN AL
E1AA 268805 545 MoV AX,ES:[DI] 3 GET PATTERN >
E1AD 33CI 546 XOR . AX,CX i COMPARE PATTERNS
EIAF 7511 547 NZ HOW_BIG_END ; GO END IF NO COMPARE -
E1B1 B90020 548 MoV CX,2000H 3 SET COUNT FOR 8K WORDS ©
E1B4 F3 549 REP STOSK + FILL 8K WORDS -
EIB5 AB Q‘
E1B6 81C20004 550 DD DX, %00H 3 POINT TO NEXT 16KB BLOCK -
E18A 83C310 551 ADD BX,16 i BUMP COUNT BY 16KB ”
E1BD BOFEAD 552 cnp DH, 0AOH i TOP OF RAM AREA YET? (A0000) >
EICO 75DA 553 INZ FILL_LOOP .
- 3 Eic2 554 HOW_BIG_END:
EI1C2 891E1304 555 MoV DATA_WORDIOFFSET MEMORY_SIZE1,BX 3 SAVE MEMORY SIZE
556
557 5--ene SETUP STACK SEG AND SP
558
EIC6 B83000 559 Hov AX,STACK 3 GET STACK VALUE
- EIC9 8EDO 560 MoV SS,4X 3 SET THE STACK UP
E1CB BCOOOI 561 MoV SP,OFFSET TOS 3 STACK IS READY TO GO
562 ;
) 563 ; INITIALIZE THE 8259 INTERRUPT CONTROLLER CHIP  :
564 ;
EICE BOI3 565 c25: MOV AL, 13H 3 ICW1 - EDGE, SNGL, ICW4
E100 E620 566 out INTA00,AL
E102 BSOS 567 mov AL.8 } SETUP ICK2 - INT TYPE 8 (&8-F)
E1D4 E621 568 out INTAOL,AL
E106 BOO9 569 MoV AL:9 3 SETUP ICWG - BUFFRD,8086 MOOE
E108 E621 570 out INTAOL,AL
E1DA BOFF 571 MoV AL, OFFH 3 MASK ALL INTS. OFF
E10C E621 572 out INTAGI, AL ; (VIDEO ROUTINE ENABLES INTS.)}
573
574 jmmmmn SET UP THE INTERRUPT VECTORS TO TEMP INTERRUPT
575
EIDE 1E 576 PUSH DS
EIDF B92000 577 MoV cX, 32 3 FILL ALL 32 INTERRUPTS
E1E2 2BFF 578 suB 01,01 3 FIRST INTERRUPT LOCATION
E1E4 BECT 579 Mov ES,DI i SET ES=0000 ALSO
E1E6 BB23FF 580 D3: Hov AX,OFFSET D11 3 MOVE ADDR OF INTR PROC TO TBL
B E1E9 AB 581 STOSW
E1EA 8CCa 582 Mov AX,CS 3 GET ADDR OF INTR PROC SEG
E1EC AB 583 STOSW
EIED E2F7 584 toor D3 3 VECTBLO
o 585
{0 586 e ESTABLISH BIOS SUBROUTINE CALL INTERRUPT VECTORS
Nl 587
E1EF BF4000 588 MoV DI.OFFSET VIDEO_INT 3 SETUP ADDR TO INTR AREA
E1F2 OF 589 PUSH  CS
: EIF3 1F 590 PoP LE 3 SETUP ADDR OF VECTOR TABLE
EIF4 8CO8 591 tov AX,DS 3 SET AX=SEGMENT
EIF6 BEO3FF90 592 MoV SI,OFFSET VECTOR_TABLE+16 + START WITH VIDEO ENTRY
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LOC 08J LINE SOURCE

E1FA B91000 593 Hov cX)16
E1FD AS 594 D3A:  MOVSW } MOVE VECTOR TABLE TO RAM
EIFE 47 595 NG o1 } SKIP SEGMENT POINTER
ELFF 47 59 INC oI
. E200 E2FB 597 LOOP  D3A
s 598 3 .
599 ' DETERMINE CONFIGURATION AND HFG. MODE  :
600 '
601 ey
E202 1F 602 FoP os 2 .
E203 1E 603 PUSH DS ; RECOVER DATA SEG % .
E204 E462 6064 N AL, PORT_C } GET SWITCH INFO e
~ E206 240F : 605 AND AL,00001111B ; ISOLATE SWITCHES
E208 BAEO 606 MoV AHLAL 3 SAVE
E20A BOAD 607 MoV AL,10101101B ; ENABLE OTHER BANK OF SWS.
E20C E661 608 out PORT_B, AL
E20E 90 609 NOP
E20F E462 610 N AL,PORT_C
E211 B104 611 MoV cL,a
E213 D2CO 612 ROL ALSCL } ROTATE TO HIGH NIBBLE
E215 24F0 613 AND AL,11110000B } ISOLATE
E217 0ACS 614 oR AL, AH ; COMBINE WITH OTHER BANK
E219 2AE4 615 sus AH, AH
E21B A310064 616 MoV DATA_WORD[OFFSET EQUIP_FLAGI,AX ; SAVE SWITCH INFO
E21E B099 617 MoV AL, 99H .
E220 E663 618 ouT CMD_PORT, AL
: E222 EB0518 619 CALL  KBD_RESET ; SEE IF MFG. JUMPER IN
i E225 BOFBAA 620 cHP BL,0AAH ; KEYBOARD PRESENT?
o €228 7418 621 JE E6
s E22A BOFB6S 622 cHP BL, 065H 3 LOAD MFG. TEST REQUEST? .
i.;-,-_i E22D 7503 623 JNE 3B
B E22F ESEFFD 626 JHP MFG_BOOT ; GO TO BOOTSTRAP IF SO -
; E232 BO38 625 038: MOV AL 38H
{ E234 E661 626 out PORT_B, AL
! E236 90 627 NOP
E237 90 628 NOP
£238 E460 629 N AL,PORT_A
E23A 24FF 630 AND AL, OFFH } WAS DATA LINE GROUNCcD
: E23C 7504 631 INZ £6
E23E FE061204 632 DATA_AREALOFFSET MFG_TST] 3 SET MANUFACTURING TEST FLAG
633
634 3
635 3 INITIALIZE AND START CRT CONTROLLER (6845) :
636 ; TEST VIDEQ READ/WRITE STORAGE. :
637 ; DESCRIPTION :
638 ; RESET THE VIDEO ENABLE SIGNAL. :
639 ; SELECT ALPHANUMERIC MODE, 40 * 25, B &k W. :
640 3 READ/KRITE DATA PATTERNS TO STG. CHECK STG :
641 ; ADDRESSABILITY. :
642 ; ERROR = 1 LONG AND 2 SHORT BEEPS :
643 ;
E242 644 E6: :
E242 A11004 645 MoV AX,DATA_WORD(OFFSET EQUIP_FLAG) j GET SENSE SWITCH INFO
E£245 50 646 PUSH  AX 3 SAVE IT '
E246 BO30 647 MoV AL, 30H
E248 A31004 648 MoV DATA_WORDLOFFSET EQUIP_FLAGI,AX
E24B 2AEG 649 suB AR AH
E24D CD10 650 INT 10H ; SEND INIT TO B/W CARD
E24F 8020 651 MoV AL,20H
E251 A31006 652 MoV DATA_WORD[ OFFSET EQUIP_FLAGI,AX
E254 2AEG 653 sus AH,AH ; AND INIT COLOR CARD
E256 CD10 654 INT 10H .
E258 58 655 FOP AX } RECOVER REAL SWITCH INFO
€259 A31004 656 MOV DATA_WORDIOFFSET EQUIP_FLAG1,AX ; RESTORE IT
657 3 AND CONTINUE
E25C 2430 658 AD AL, 30H ; ISOLATE VIDEQ SWS
E25E 750A 659 INZ €7 3 VIDEO SWS SET TO 0?
E260 BF4000 660 MoV DI,OFFSET VIDEO_INT 3 SET INT 10H TO DUMMY
€263 C7054BFF 661 Hov (DI1,0FFSET DUMMY_RETURN } RETURN IF NO VIDEO CARD
E267 E9A000 662 JHP E18_1 } BYPASS VIDEO TEST
E26A 663 E7: } TEST_VIDEO:
E26A 3C30 664 cHP AL, 30H 3 B/W CARD ATTACHED?
E26C 7408 665 JE E8 3 YES - SET MODE FOR B/W CARD
E26E FEC4 666 NG AH } SET COLOR MODE FOR COLOR CD
E270 3C20 667 tHp AL,20H } 80X25 MODE SELECTED?
E272 7502 668 JNE Es } NO - SET MODE FOR 40X25
E274 B403 669 MoV AH,3 3 SET MOOE FOR 80X2S

A-10 System BIOS




LOC 084

€276
E278
E279
E27B
E27D
E27E
E27F
E282
E285
E288
E28A
E28D
E28F
E291
E294
E296
E298
E298
E299
E29F
E2Al1
E2A3

E2A5
E2A8

EZAA
EQAA
E2AB
E2AC
E2AE
E2BO

E2B3
E2C3
E2C3

E2Cé
E2C6
E2C8
E2CB
g2cc

E2CD
E2CE
E2CF
E202
E2D5
E2D7
E2DA
E2DA
E20C
E2DC
E2DE
E2DE
E2DF
E2E1
E2E3
E2E5
E2E7
E2E7
E2E9
E2E9

B84EQ
50
2AE4
CcD10
58

50
BBOOBO
BAB8O3
B90008
BOO1
80FC30
7409
B7B8
BADSO3
B520
FEC8

EE
813E72043412
8EC3

7407

8EDB

E8C703
7546

58

50
B400
cDlo
B82070

EB11

E99915

2BFF
B92800
F3

AB

58

50
80FC30
BABAO3
7403
BADAO3

B408
2BC9
EC

22C4
7504
E2F9
EBO9

2BC9

EC

LINE

670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
69%
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718

719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
73%
735
736
737
738
739
740
741
742
743
744
745

SOURCE

E8:

E9:

SAVE VIDEO MODE ON STACK
INITIALIZE TO ALPHARRMERIC MD

RESTORE VIDEO SENSE SKS IN AH

BEG VIDEO RAM ADDR B/W CD

RAM WORD CNT FOR B/W CD
SET MODE FOR BW CARD

B/W VIDEO CARD ATTACHED?
YES - 60 TEST VIDEO STG
BEG VIDEC RAM ADDR COLOR CD
HODE REG FOR COLOR CD

RAM WORD CNT FOR COLOR CO
SET MODE TO © FOR COLOR CD

DISABLE VIDEC FOR COLOR CD
POINT ES TO VIDEO RAM STG
YES - SKIP VIDEO RAM TEST

POINT DS TO VIDED RAM STG

GO TEST VIDEO R/W ST6

XCHG AH) AL 3 SET_MOODE:
PUSH AX H
suB AH, AH 3
INT 10H 3 CALL VIDEO_IO
pPopP AX H
PUSH AX i RESAVE VALUE
MoV BX,08000H H
Hov DX, 388H 3 MODE REG FOR B/W
MoV CX,2048 H
MOV Ab,1 H
cHMP AH,30H H
JE E9 3
MoV BH, 0B8H H
MoV DX, 308H H
Hov CH,20H H
DEC AL H
3 TEST_VIDEO_ST6:
ouT DX, AL 3
CMP DATA_WORDIOFFSET RESET_FLAG1,1234H 3
MoV ES,BX H
JE El0 H
MOV DS,BX i
ASSUME DS:NOTHING,ES:NOTHING
CALL STGTST_CNT H
JNE E17 H

R/7W STG FAILURE - BEEP SPK

SETUP VIDEO DATA ON SCREEN FOR VIDEO :

LINE TEST. :
DESCRIPTION :
ENABLE VIDEO SIGNAL AND SET MOOE. H
H DISPLAY A HORIZONTAL BAR ON SCREEN. :
B
El1O:
POP AX 3 GET VIDEO SENSE SWS (AH)
PUSH AX 3 SAVE IT
MoV AH,0 3 ENABLE VIDEOC AND SET MODE
INT 10H 3 VIDEO
MoV AX,7020H 3 WRT BLANKS IN REVERSE VIDEO
jo———— UNNATURAL ACT FOR ADDRESS COMPATIBILITY
JHp SHORT E10A
ORG 0E2C3H
JMP NHMI_INT
E10A:
suB 01,01 3 SETUP STARTING LOC
MoV CX,40 3 NO. OF BLANKS TO DISPLAY
REP STOSW 3 WRITE VIDEO STORAGE
3
H CRT INTERFACE LINES TEST 3
3 DESCRIPTION B
H SENSE ON/OFF TRANSITION OF THE :
3 VIDED ENABLE AND HORIZONTAL :
H SYNC LINES. :
H
poP AX 3 GET VIDEO SENSE SW INFO
PUSH AX 3 SAVE IT
CHP AH, 30H 3 B/7W CARD ATTACHED?
Mov DX, 03BAN 3 SETUP ADDR OF BW STATUS PORT
JE Ell 3 YES - GO TEST LINES
MoV DX, 03DAH 3 COLOR CARD IS ATTACHED
Ell: + LINE_TST:
MOV AH,8
El2: 3 OFLOQP_CNT:
sus CX,CX
E13:
IN AL,DX 5 READ CRT STATUS PORT
AND AL, AH 3 CHECK VIDEO/HORZ LINE
JNZ El4 3 ITS ON - CHECK IF IT GOES OFF
LooP E13 3 LOOP TILL ON OR TIMEOUT
JHP SHORT E17 3 60 PRINT ERROR MSG
El4:
suB CX,CX
El15:
IN AL,DX 3 READ CRT STATUS PORT

System BIOS
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LOC 0BJ LINE SOURCE

E2EA 22C4 746 AND AL:AH } CHECK VIDEO/HORZ LINE
E2EC 7411 747 z El6 3 ITS ON - CHECK NEXT LINE
E2EE E2F9 748 LooP  E15 3 LOOP IF OFF TILL IT GOES ON
E2F0 749 E17: } CRT_ERR:
E2FO 1IF 750 POP DS .
E2F1 1E 751 PUSH  OS
E2F2 C606150006 752 MoV DS:MFG_ERR_FLAG,06H 3 €><><CRT ERR CHKPT. 06<><><>
E2F7 BA0201 753 Hov DX, 102H
E2FA E8DBI16 754 CALL  ERR_BEEP i GO BEEP SPEAKER .
E2FD EBO6 755 JMP  SHORT Els < TN
E2FF 756 E16: 3 NXT_LINE: f 3
E2FF B103 757 Hov cL,3 3 GET NEXT BIT TO CHECK v
E301 D2EC 758 SHR AH,CL et
£303 7507 759 JINZ E12 } GO CHECK HORIZONTAL LINE
€305 760 Els: 3 DISPLAY_CURSOR:
E305 58 761 POP Ax + GET VIDEO SENSE SWS (AH)
E306 B40O 762 MoV AH,0 3 SET MODE AND DISPLAY CURSOR
€308 CD10 763 INT 10H i CALL VIDEO I/0 PROCEDURE
E30A 764 El18_1:
E30A BACOCO 765 MoV DX, 0C000H 3 SEE IF ADVANCED VIDEO CARD
E300 766 E18A:
E30D 8EDA 767 Mov DS,DX 3 IS PRESENT
E30F 2808 768 suB BX,BX
E311 8807 769 oV AX, 1BX] 3 GET FIRST 2 LOCATIONS
E313 53 770 PUSH  BX .
E314 5B 771 POP BX 3 LET BUS SETTLE
€315 3055AA 772 crp AX, 0AASSH + PRESENT?
E318 7505 773 INZ E188 3 ND? GO LOOK FOR OTHER MODULES
E31A E83616 774 CALL  ROM_CHECK 3 GO SCAN MODULE
E31D EBO4 775 Jnp SHORT E18C .
) E31F 776 E188:
E31F 81C28000 777 ADD DX, 0080H i POINT TO NEXT 2K BLOCK
E323 778 E18C:
€323 B1FA00CS 779 cHp DX,0C800H 3 YOP OF VIDEO ROM AREA YET?
E327 7CE4 780 JL Ei8A i 50 SCAN FOR ANOTHER MODULE
781 ;
782 3 8259 INTERRUPT CONTROLLER TEST :
783 i DESCRIPTION :
784 ; READ/WRITE THE INTERRUPT MASK REGISTER (IMR)  :
785 ; NITH ALL ONES AND ZEROES. ENABLE SYSTEM :
786 ; INTERRUPTS. HASK DEVICE INTERRUPTS OFF. CHECK :
_ 787 5 FOR HOT INTERRUPTS (UNEXPECTED). :
! 788 ; R
789 ASSUME  DS:ABSO
: E329 IF 790 ca1:  Pop us
g 791
792 3om-- TEST THE IMR REGISTER
793
E32A C606150405 794 C21A: MOV DATA_AREA[OFFSET MFR_ERR_FLAG],05H
795 3 COCOCOCICICICICICICICOCH
79 3 <><><>CHECKPOINT 5<><><>
E32F B00O 797 Hov AL, 0 ; SET IMR TO ZERO
: E331 E621 798 out INTAGL,AL
- E333 E421 799 IN AL, INTAOL 3 READ IMR '
E335 0ACO 800 OR AL,AL 3 IMR = 02
E337 7518 801 INZ 06 } 60 TO ERR ROUTINE IF NOT 0
E339 BOFF 802 MoV AL, OFFH 3 DISABLE DEVICE INTERRUPTS
E33B E621 803 out INTAOL, AL i WRITE TO IMR
E33D E62l 804 N AL, INTAO1 3 READ IMR
E33F 0401 aos ADD AL L 3 ALL IMR BIT ON?
E341 7511 806 JINZ 06 ; NO - GO TO ERR ROUTINE
807 '
808 3--mm- CHECK FOR HOT INTERRUPTS
809
810 jm--es INTERRUPTS ARE MASKED OFF. CHECK THAT NO INTERRUPTS OCCUR.
811
E343 A26B04 812 Hov DATA_AREA[OFFSET INTR_FLAGI,AL ; CLEAR INTERRUPT FLAG
€346 FB 813 STI i ENABLE EXTERNAL INTERRUPTS
E347 2BCY 814 sus €X,CX 3 WAIT 1 SEC FOR ANY INTRS THAT
E349 815 D4: -
E349 E2FE 816 LooP D& } MIGHT OCCUR £
E34B 817 0s: ‘t .
E34B E2FE 818 Loor D5 R
E34D 803E6B0400 819 cHp DATA_AREATOFFSET INTR_FLAG),00H ; DID ANY INTERRUPTS OCCUR?
€352 7409 a20 3z 07 } NO - GO TO NEXT TEST
€356 821 D6:
E354 BEFFF890 822 Mov SI,OFFSET EO 3 DISPLAY 101 ERROR
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LOC 0BJ

E358
€358
E35C

E35D
E350

E362
E364
E366
E368
E36A
E360
E36F
E371
E371

E376
E378
E37A
E37C
E37C
E37E
E380
E382
E387
E389
E388
E388
E390
E392

E3%%
E396
E398
E39A
E39C
E39E
E3AQ

E3A2
E3A2
E3A4
E3A6
E3A9
E3AB
E3AD
€382
E3B4
E3B7
E3B9
£388
E3BD
E3CS

E3C2
E3Ca
E3Ceé
E3C3
E3CA
E3CC

E84E16
FA
F4

C606150402

80FE
E621
8olo0
E643
B91600
8AC1
E640

F6066B0401

7504
E2F7
EBD8

B1oC
BOFF
E640
C6066B0400
BOFE
E621

F606680401
75C2
E2F7

BOFF
E621
B036
£643
8000
E640
E640

B099
E663
AGl004
2401
7431
803E120401
742A
E87316
E31E
BOGY
E661
B80FBAA
7515

Boca
E661
B048
E661
2BC9

LINE

823
824
825
826
827
828
829
a30
831
a32
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
as5
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
88l
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899

SOURCE

CALL  E_MSG

CLI
HLT 3 HALT THE SYSTEM
H
3 8253 TIMER CHECKOUT :
3 DESCRIPTION H
H VERIFY THAT THE SYSTEM TIMER (0) DOESN'T COUNT :
3 TOO FAST OR TOO SLOW. :
H
D7:
MoV DATA_AREA[OFFSET MFR_ERR_FLAGI,02H
§<OCICICICICICICICICICICICICICICH
3 <><><>TIMER CHECKPOINT (2)<><><>
MOV AL,OFEH § MASK ALL INTRS EXCEPT LVL ©
ouT INTAOL, AL 3 WRITE THE 8259 IMR
MOV AL,000100008 3} SEL TIM 0, LSB, MODE 0, BINARY
ouT TIM_CTL,AL 3 WRITE TIMER CONTROL MODE REG
MoV CX, 16H 3 SET PGM LOOP CNT
MOV AL,CL 3 SET TIMER 0 CNT REG
ouT TIMERO,AL 3 WRITE TIMER 0 CNT REG

D8:
TEST DATA_AREA[OFFSET INTR_FLAGI,01H
DID TIMER O INTERRUPT OCCUR?

’
JNZ D9 3 YES - CHECK TIMER OP FOR SLOW TIME
Loop 08 N 5 WAIT FOR INTR FOR SPECIFIED TIME
Jup D6 3 TIMER 0 INTR DIDN T OCCUR - ERR
09:
MOV cL,12 5 SET PGM LOOP CNT
MOV AL, OFFH 3 WRITE TIMER 0 CNT REG
ouT TIMERO,AL
MoV DATA_AREALOFFSET INTR_FLAGI,O 3 RESET INTR RECEIVED FLAG
MOV AL, OFEH 3 REENABLE TIMER 0 INTERRUTS
ouT INTAOL,AL
D10:
TEST DATA_AREAIOFFSET INTR_FLAGJ,01H ; DID TIMER 0 INTERRUPT OCCUR?
JNZ D6 5 YES - TIMER CNTING TOQ FAST, ERR
LooP 010 3 WAIT FOR INTR FOR SPECIFIED TIME
- SETUP TIMER 0 TO MOOE 3
MOV AL,QFFH 3 DISABLE ALL DEVICE INTERRUPTS
ouT INTAOI, AL
MOV AL,36H 3 SEL TIM 0,L1S8,MSB,MOOE 3
ouT TIMER+3,AL 3 WRITE TIMER MODE REG
MOV AL, 0
ouT TIMER,AL 3 WRITE LSB TO TIMER 0 REG
out TIMER,AL 5 WRITE MSB TO TIMER 0 REG
3
H KEYBOARD TEST :
3 DESCRIPTION H
3 RESET THE KEYBOARD AND CHECK THAT SCAN :
H CODE AA' IS RETURNED TO THE CPU. H
H CHECK FOR STUCK KEYS. H
- .
TST12:
MOV AL, 99H 3 SET 8255 MOOE A,C=IN B=OUT
ouT CHMD_PORT, AL
MOV AL,DATA_AREALOFFSEY EQUIP_FLAG)
AND AL,01 5 TEST CHAMBER?
Jz F7 3 BYPASS IF SO
CMP DATA_AREA!OFFSET MFG_TSTI,1 3 MANUFACTURING TEST MODE?
JE F7 3 YES - SKIP KEYBOARD TEST
CALL KBO_RESET 3 ISSUE RESET TO KEYBRD
JCXZ Fé 3 PRINT ERR MSG IF NO INTERRUPT
MOV AL, 49H 3 ENABLE KEYBOARD
ouT PORT_B,AL
CMP BL,0AAH 3 SCAN CODE AS EXPECTED?
JNE F6 3 NO - DISPLAY ERROR MSG
jomm—— CHECK FOR STUCK KEYS
MoV AL,0C8H 3 CLR KBD, SET CLK LINE HIGH
ouT PORT_B,AL
MOV AL,48H 5 ENABLE KBD,CLX IN NEXT BYTE
ouT PORT_B,AL
suB CX,CX

F5:

KBO_WAIT:
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E3CC E2FE 900 LooP  FS } DELAY FOR A WHILE
E3CE £460 901 N AL,KBD_IN } CHECK FOR STUCK KEYS
€300 3cC00 902 cHp AL,O 3 SCAN CODE = 02
E302 740A 903 JE F7 } YES - CONTINUE TESTING
X E304 EEB4LS . 904 CALL  XPC_BYTE } CONVERT AND PRINT
N £307 905 F6: .
E3D7 BE4CEC90 506 MoV SI,OFFSET F1 } GET MSG ADOR
E3DB E6CB1S 907 CALL  E_MsG } PRINT MSG ON SCREEN
908 H e
909 ; SETUP HARDWARE INT. VECTOR TABLE : i |
910 5 K
E30E 911 F7: el
E30E 1E 912 PUSH DS } SETUP_INT_TABLE:
E30F 2BCO 913 suB AX,AX
E3E1 8ECO 914 Hov ES,AX
E3E3 B90800 9s Mov X, 08 } GET VECTOR CNT
E3E6 OE 916 PUSH  CS i SETUP DS SEG REG
E3E7 IF 917 POP s
E3EB BEF3FE90 518 Hov SI,OFFSET VECTOR_TABLE
) E3EC BF2000 919 oV DI,OFFSET INT_PTR
E3EF 920 F7A:
E3EF A5 921 MOVSW
E3F0 47 922 INC oI i SKIP OVER SEGMENT
E3F1 47 923 INC DI
E3F2 E2FB 9264 LOOP  F7A
. E3F6 IF 925 PoP s
: 926
927 R SET UP OTHER INTERRUPTS AS NECESSARY
928
E3F5 C70608005FF8 929 MoV NMI_PTR,OFFSET NMI_INT ; NMI INTERRUPT .
E3FB C706140054FF 930 Mov INT5_PTR,OFFSET PRINT_SCREEN 3 PRINT SCREEN
E401 C706620000F6 931 nov BASIC_PTR+2,0F600H i SEGHENT FOR CASSETTE BASIC
932
933 FEEE e SETUP TIMER 0 TO BLINK LED IF MANUFACTURING TEST MODE
o 936
€407 803E120401 935 cHP DATA_AREATOFFSET MFG_TST1,01H  ; MFG. TEST MODE?
E40C 7504 936 INZ EXP_IO0
E40E C70670003CF9 937 MoV HORD PRT(1CHX*4),0FFSET BLINK_INT; SETUP TIMER INTR TO BLINK LED
E416 BOFE 938 Hov AL, OFEH 3 ENABLE TIMER INTERRUPT
; E416 E621 939 ouT INTAOL, AL
i 940
91 EXPANSION I/0 BOX TEST :

H
H
942 3 CHECK TO SEE IF EXPANSION BOX PRESENT - IF INSTALLED,
943 H TEST DATA AND ADDRESS BUSES TG I/0 80X :
944 3 ERROR='1801" :
: 9%5 5
946
- 947 jemm—— DETERMINE IF BOX IS PRESENT
948
E418 949 EXP_I0: 3 (CARD WAS ENABLED EARLIER)
E418 BA1002 950 MoV DX,0210H 3 CONTROL PORT ADDRESS
E41B B85555 951 MoV AX,5555H 3 SET DATA PATTERN
EGLE EE 952 ouT DX,AL
E41F BOO1 953 MOV AL,01H 3 MAKE AL DIFFERENT '
E421 EC 954 IN AL,DX 5 RECOVER DATA
E422 3ACG 955 cHP AL, AH 3 REPLY?
E424 7544 956 JNE E19 3 NO RESPONSE, GO TO NEXT TEST
E426 F7DO 957 NOT AX 3 MAKE DATA=AAAA
E428 EE 958 ouT DX,AL
E429 BOOL 959 MoV AL,01H
E42B EC 960 IN AL,DX ; RECOVER DATA
E42C 3ACG 961 cHP AL, AH
E42E 753A 962 INE E19
963
964 jomm—— CHECK ADDRESS BUS
965
E430 966 EXP2:
E430 BB0O100O 967 MoV BX,0001H
E433 BAIS02 968 MOV DX,0215H 3 LOAD HI ADDR. REG ADDRESS
E436 B91000 969 MOV €X,0016 3 GO ACROSS 16 BITS e
E439 970 EXP3:
E439 2E8807 971 MOV cs:[BX1,AL 3 WRITE ADDRESS F0000+BX %\ '
. E43C 90 972 NOP e
2 E43D EC 973 IN AL,DX 3 READ ADDR. HIGH \
E43E 3AC7 974 cHP AL,BH
E440 7521 975 JNE EXP_ERR 3 60 ERROR IF MISCOMPARE
€442 42 976 INC DX } DX=216H (ADDR. LOW REG)
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443 EC 977 N AL, DX
444 3AC3 978 cnp AL.BL + COMPARE TO LOW ADDRESS
E446 7518 979 . JNE EXP_ERR
. 448 GA 980 DEC DX 3 DX BACK TO 215H
E449 DIE3 981 SHL 8X, 1
E44B E2EC 982 LOOP  EXP3 3 LOOP TILL '1' WALKS ACROSS BX
983
984 PR CHECK DATA BUS
e 985
' E44D B9080O 986 MoV €X,0008 } DO 8 TIMES
( E450 B0O1 987 MoV AL.O1
e 452 GA 988 DEC DX 3 MAKE DX=214H (DATA BUS REG)
E453 989 EXP4:
E453 BAEQ 990 MOV AHLAL 3 SAVE DATA BUS VALUE
E455 EE 991 out DX, AL ; SEND VALUE TO REG
E456 BOO1 992 Hov AL,OIH
E458 EC 993 IN AL,DX 3 RETRIVE VALUE FROM REG
E459 3ACG 994 cMP AL, AH 3 = TO SAVED VALUE
F45B 7506 995 JNE SHORT EXP_ERR
) E45D DOE® 996 SHL AL L } FORM NEW DATA PATTERN
E45F E2F2 997 LOOP  EXP4 3 LOOP TILL BIT WALKS ACROSS AL
E461 EBOTY 998 JHp SHORT E19 3 G0 ON TO NEXT TEST
E463 999 EXP_ERR:
E463 BEOFF990 1000 MoV SI,OFFSET F3C
E467 EB3FL5 1001 CALL  E_MSG
1002 ;
1003 ; ADDITIONAL READ/WRITE STORAGE TEST :
1006 3 DESCRIPTION : -
1005 " WRITE/READ DATA PATTERNS TO ANY READ/WRITE : g
1006 3 STORAGE AFTER THE FIRST 32K. STORAGE : -
1007 ; ADDRESSABILITY IS CHECKED. : -
1008 ; ~
1009 ASSUME DS:DATA —
E46A 1010 E19: o
E46A EBECLS 1011 CALL  DDS -,
E46D 1E 1612 PUSH . DS ”
E46E 1013 E20: .
E46E B13E72003412 1014 cHp RESET_FLAG,1234H } WARM START? »
E474 7503 1015 INE E20A 3 CONTINUE TEST IF NOT
£476 E99FO0 1016 MP ROM_SCAN ; 60 TO NEXT ROUTINE IF SO
£479 1017 E20A:
E479 B81000 1018 MOV AX>16 3 STARTING AMT. OF MEMORY OK
E47C EB28 1019 np SHORT PRT_SIZ 3 POST MESSAGE
E47E 1020 E208:
S E47E 8B1E1300 1021 MOV BX, MEMORY_SIZE ; GET MEM. SIZE WORD
R E482 B3EBLO 1022 suB BX,16 3 1ST 16K ALREADY DONE
E485 B104 1023 MoV CL.G4H
E487 D3EB 10264 SHR BX,CL ; DIVIDE BY 16
E489 8BCB 1025 Mov CX,BX ; SAVE COUNT OF 16K BLOCKS
E48B BBO0O4 1026 MoV BX,0400H 3 SET PTR. TO RAM SEGMENT>16K
E48E 1027 E21:
E4BE 8EDB 1028 MoV DS,BX 3 SET SEG. REG
E490 8EC3 1029 Mov €S,BX
E492 81C30004 1030 ADD BX,0400H 3 POINT TO NEXT 16K
€496 52 1031 PUSH DX
497 51 1032 PUSH  ©X ; SAVE WORK REGS
£498 53 1033 PUSH  BX
E499 50 1034 PUSH  AX
E494 B90020 1035 MoV CX,2000H } SET COUNT FOR 8K WORDS
E49D ESCFOL 1036 CALL  STGTST_CNT
E4AD 754C 1037 INZ E21A 3 GO PRINT ERROR
E4A2 58 1038 PoP AX ; RECOVER TESTED MEM MUMBER
E4A3 051000 1039 ADD AX, 16
E4AG 1060 PRT_SIZ:
EGA6 50 1041 PUSH AX
E4A7 BBOAQO 1042 MOV X, 10 ; SET UP FOR DECIMAL CONVERT
E4AA B90300 1043 MoV CX:3 3 OF 3 NIBBLES
E4AD 1046 DECIMAL_LOOP:
‘ E4AD 3302 1045 XOR DX.DX
EGAF F7F3 1046 DIV BX + DIVIDE BY 10
E4B1 80CA30 1047 or DL, 30H 3 MAKE INTO ASCII
EGBG 52 1048 PUSH DX 3 SAVE
E4BS E2F6 1049 LOOP  DECIMAL_LOOP
E4B7 B90300 1050 Hov cX,3
E4BA 1051 PRT_DEC_LOOP:
E4BA 58 1052 POP AX 3 RECOVER A NUMBER
£4BB EBDEl4 1053 CALL  PRT_HEX
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E4BE E2FA 1054 LooP PRT_DEC_LOOP
E4CO B90700 1055 Mov CX,7
E4C3 BE1AED 1056 MOV SI,OFFSET F3B 3 PRINT ' KB OK*
E4C6 1057 KB_LOOP:
. E4Cé 2EBAOG 1058 MOV AL,CS:{S1)
= E4C9 46 1059 INC SI ‘
l" E4CA EBCF14 1060 CALL PRT_HEX
E4CD E2F7 1061 LooP KB_LOOP
E4CF 58 1062 POP AX 3 RECOVER WORK REGS
E4DO 301000 1063 cHP AX+16 3 FIRST PASS? o i‘ﬁyp‘\‘
E4D3 74A9 1064 JE £208 : f' .
E4D5 5B 1065 pPoP BX R
E4D6 59 1066 POP cx =
E4D7 5A 1067 POP DX
E4D8 E2B4 1068 Loop €21 3 LOOP TILL ALL MEM. CHECKED
E4DA BOOA 1069 HOv AL, 10
E4DC EBBO14 1070 CALL PRT_HEX } LINE FEED
- 1071
' 1072 IR DMA TCO SHOULD BE ON BY NOW - SEE IF IT IS
" 1073
EGDF E408 1074 IN AL,DMA+08H
E4EL 2401 1075 AND AL,000000018 3 TCO STATUS BIT ON?
E4E3 7533 1076 JNZ ROM_SCAN 3 60 ON WITH NEXT TEST IF OK
E4E5 1F 1077 POP DS
E4E6 C606150003 1078 MOV MFG_ERR_FLAG, 03H 5 <OCICICICICICICICICICICICH>
E4EB E966FE 1079 JHP Dé » 3 POST 101 ERROR MSG AND HALT
T 1080
1081 [EEEEE PRINT FAILING ADDRESS AND XOR'ED PATTERN IF DATA COHMPARE ERROR
1082 )
E4EE BAES 1083 E21A: MOV CH, AL ; SAVE FAILING BIT PATTERN .
E4F0 BOOD 1084 MoV AL, 13 3 CARRAGE RETURN
E4F2 EBATI4 1085 CALL PRT_HEX
E4FS BOOA 1086 MoV AL, 10
E4F7 EBA214 1087 CALL PRT_HEX
E4FA 58 1088 POP AX 3 RECOVER AMT. OF GOOD MEM.
E4FB 83C406 1089 ADD SP,6 3 BALANCE STACK
- E4FE 8CDA 1090 Hov DX,DS i GET FAILING SEGHENT
; E500 1F 1091 POP 0s
E501 1E 1092 PUSH oS
ES02 A31300 1093 MoV MEMORY_SIZE,AX 5 LOAD MEM. SIZE WORD TO SHOW
1094 3 HOW MUCH MEM. WORKING
E505 88361500 1095 MoV MFG_ERR_FLAG,DH §COCICICICICICICICICICICI<H>
1096 3 <><>CHECKPOINTS 08->A0<><>
E509 ESCElA 1097 CALL PRT_SEG 5 PRINT IT
E50C 8ACS 1098 MoV AL, CH 3 6ET FAILING BIT PATTERN
- ES0E EB7A14 1099 CALL XPC_BYTE 3 CONVERT AND PRINT CODE
E511 BEQ4F990 1100 MoV SI,OFFSET El 4 SETUP ADDRESS OF ERROR MSG
E515 E89114 1101 CALL E_MSG 3 PRINT ERROR MSG
1102 H
1103 3 CHECK FOR OPTIONAL ROM FROM C8000->F4000 IN 2X BLOCKS H
1104 3 (A VALID MODULE HAS °'55AA' IN THE FIRST 2 LOCATIONS, :
1105 3 LENGTH INDICATOR (LENGTH/512) IN THE 3D LOCATION AND t
1106 3 TEST/INIT. CODE STARTING IN THE 4TH LOCATION.) :
1107 H
ES18 1108 ROM_SCAN: .
E518 BA0OCS 1109 MoV DX, 0C800H 3 SET BEGINNING ADDRESS
E51B 1t10 ROM_SCAN_1:
E51B 8EDA 1111 MoV DS,DX
E510 2BDB 1112 sus BX,BX 3 SET BX=0000
ES1F 8807 1113 MoV AX, [BX] 3 GET 1ST WORD FROM MODULE
E521 53 1114 PUSH BX
E522 58 1115 POP BX 3 BUS SETTLING
E523 3D55AA 1116 : cHp AX, 0AASSH 5 = TO ID WORD?
ES26 7506 1117 JINZ NEXT_ROM 3 PROCEED TO NEXT ROM IF NOT
E528 EB2814 1118 CALL ROM_CHECK 3 GO CHECK OUT MODULE
E528 EB0S90 1119 Jup ARE_WE_DONE 3 CHECK FOR END OF ROM SPACE
ES2E 1120 NEXT_ROM:
ES2E 81C28000 1121 ADD DX, 0080H 3 POINT TO NEXT 2K ADDRESS
E532 1122 ARE_WE_DONE :
E532 81FAOOF6 1123 cHp DX, 0F600H 3 AT F6000 YET? AT
ES36 7CE3 1124 JL ROM_SCAN_1 3 60 CHECK ANOTHER ADD. IF NOT .
E538 EBO190 1125 Jup BASE_ROM_CHK 3 GO CHECK BASIC ROM . b
1126 ; S
1127 } A CHECKSUM IS DONE FOR THE 4 ROS MODULES CONTAINING BASIC CODE :
1128 ]
E53B 1129 BASE_ROM_CHK:
ES3B B404 <1130 MoV AH, 4 3 NO. OF ROS MODULES TO CHECK
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£53D 1131 Eo:
’ E530 2808 1132 suB BX,BX 3 SETUP STARTING ROS ADDR
ES3IF SEDA 1133 MoV DS,DX
1134 } CHECK ROS
ES41 EBAEL3 1135 CALL  ROS_CHECKSUM
E544 7403 1136 JE €S ; CONTINUE IF OK
E546 E88201 1137 CALL  ROM_ERR 5 POST ERROR
E549 1138 ES:
-~ E549 81C20002 1139 ADD DX, 0200H } POINT TO NEXT 6K MODULE
(', L ES4D FECC 1140 DEC AH i ANY MORE TG DO?
T ES4F 7SEC 1141 JNZ £4 ; YES ~ CONTINUE
1142 ' ----
1143 i DISKETTE ATTACHMENT TEST :
1144 ; DESCRIPTION :
1145 ; CHECK IF IPL DISKETTE DRIVE IS ATTACHED TO SYSTEM. IF :
1146 3 ATTACHED, VERIFY STATUS OF NEC FDC AFTER A RESET. ISSUE :
1147 i A RECAL AND SEEK CMG TO FDC AND CHECK STATUS. COMPLETE @
1148 ; SYSTEM INITIALIZATION THEN PASS CONTROL TO THE BOOT :
1149 3 LOADER PROGRAM. :
1150 ;
£551 1151 Fo:
E551 1F 1152 POP DS
£552 AG1000 1153 MoV AL,BYTE PTR EQUIP_FLAG ; DISKETTE PRESENT?
£555 2401 1154 AND AL,01H 5 NO - BYPASS DISKETTE TEST
E557 743E 1155 Jz F15
ES59 1156 F1o: ; DISK_TEST:
E559 E421 1157 N AL, INTAOL
ES5B 248F 1158 AND AL, OBFH 3 ENABLE DISKETTE INTERRUPTS
E550 E621 1159 ouT INTAOL,AL
ES5F B400 1160 MOV AH, 0 ; RESET NEC FOC
E561 8ADG 1161 MOV DL,AH ; SET FOR DRIVE 0
€563 CD13 1162 INT 134 ; VERIFY STATUS AFTER RESET
E565 F6C4FF 1163 TEST  AH,OFFH ; STATUS OK?
] £568 7520 1164 JNZ F13 3 NO -~ FDC FAILED
1165
1166 YR TURN DRIVE 0 MOTOR ON
1167
ES6A BAF203 1168 MoV DX,03F2H i GET ADDR OF FDC CARD
E560 BOIC 1169 MoV AL, 1CH 3 TURN MOTOR ON, EN DMA/INT
E56F EE 1179 ouT DX, AL 3 WRITE FDC CONTROL REG
E570 2BCY 1171 sus CX,CX
E572 1172 F1l: 3+ MOTOR_WAIT:
ES72 E2FE 1173 LooOP  Fll 3 WAIT FOR 1 SECOND
E57% 1174 F12: 3 MOTOR_MAIT1:
E574 E2FE 1175 LooP  Fl2
£576 3302 1176 XOR DX,DX 3 SELECT DRIVE 0
E578 BSO1 1177 MOV CH,1 } SELECT TRACK 1
E57A 88163E00 1178 Hov SEEK_STATUS,DL
E57E EBFCO8 1179 CALL  SEEK i RECALIBRATE DISKETTE '
ES81 7207 1180 Jc F13 } 60 TO ERR SUBROUTINE IF ERR
E583 B522 1181 MoV CH, 34 + SELECT TRACK 36
E585 EBFS508 1182 CALL  SEEK 3 SEEK TO TRACK 34
E588 7307 1183 JNC F16 3 OK, TURN MOTOR OFF
E58A 1184 F13: 3 DSK_ERR:
E58A BES2EC90 1185 MoV SI,OFFSET F3 } GET ADDR OF MSG
E58E E81814 1186 CALL  E_MSG ; GO PRINT ERROR MSG
1187
1188 [ TURN DRIVE 0 MOTOR OFF
1189
E591 1190 Fl4: 3 DRO_OFF:
ES91 BOOC 1191 MoV AL,OCH 3 TURN DRIVE 0 MOTOR OFF
£593 BAF203 1192 MoV DX,03F2H ; FDC CTL ADDRESS
E596 EE 1193 our DX, AL
1154
1195 jmmm—— SETUP PRINTER AND RS232 BASE ADDRESSES IF DEVICE ATTACHED
1196
E597 1197 F15:
€597 C6066B0000 1198 MoV INTR_FLAG,00H 5 SET STRAY INTERRUPT FLAG = 00
E59C BE1EOO 1199 MoV SI,OFFSET KB_BUFFER 3 SETUP KEYBOARD PARAMETERS
i ES59F 89361A00 1200 MOV BUFFER_HEAD,SI
( N E5A3 89361C00 1201 MoV BUFFER_TAIL,SI
CT E5A7 89368000 1202 MoV BUFFER_START,SI
- E5AB 83C620 1203 ADD SI,32 3DEFAULT BUFFER OF 32 BYTES
ESAE 89368200 1204 MoV BUFFER_END,SI
E5B2 BF7800 1205 MoV DI,OFFSET PRINT_TIM_OUT 3SET DEFAULT PRINTER TIMEOUT
ESBS5 1E 1206 PUSH DS

E5B6 07 1207 POP ES
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E5B7
E5BA
ESBB
E5BC
ESBF
E5CO
ESC1
E5C3
ESC5
ESC7

ESCA
ESCC
E5CF
ESD2
E506
E5D9
E509
ESDB
ESDD
ESEO
EBE2
ESES
ESES
E5EA
ESEC
ESEF
ES5F2
E5F5
ESF7
E5F9
E5SFC
ESFE
E601
E603
E603
E607
E60A
E60A
E6OE
E610
[1-39)
E612
E613
E614
Ebl6
E618
E61B
E6l1C
E6LD
E6LD
E6LE
E61F
E623
€625
E628
E62B
E62C
E62E
E630
E634
E635
E636
E636
E639
E63A
E63C
E63E
E642
E643

E644
E644
E646
E648

Balale
AB

AB
Baol10l
AB

AB
E421
24FC
E621
83FDOG

7419
BA0200
EBO0614
BEG9ESS0
E8F113

8400
cblé
80FC3B
75F7
EBOESD

803E120001
7406
BAC100
EBE613
A01000
2401
7503
E95FFA
2AES
A04900
coio

BDA3F990
8EQ000

2E8B5600
BOAA

3CAA
7505
895408
46

%6

45

45
81FDAYF9
75E5
880000
BAFAO3
EC

A8F8
7506
C707F803
43

43

BAFAD2
EC

A8F8
7506
C707F802
43

43

8BC6
B103
Da2cs

LINE

1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
12649
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284

SOURCE
nov AX,1416H } DEFAULT=20
STOSH
STOSN
MoV AX,0101H }RS232 DEFAULT=01
STOSW
STOSH
IN AL, INTAOL
AND AL,OFCH 3 ENABLE TIMER AND KB INTS
ouT INTAOL,AL °
chp BP,0000H } CHECK FOR BP= NON-ZERG
3 (ERROR HAPPENED)
JE F15A_0 } CONTINUE IF NO ERROR
Mov DX, 2 3 2 SHORT BEEPS (ERROR)
CALL  ERR_BEEP
MoV SI,OFFSET F3D ; LOAD ERROR MSG
CALL  P_MSG
ERR_WALT:
MoV AH, 00
INT 16H 3 WAIT FOR 'F1' KEY
chp AH, 3BH
JNE ERR_WAIT
JMP F15A ; BYPASS ERROR
F15A_0:
cHp HFG_TST,1 } MFG MODE
JE F154 ) ; BYPASS BEEP
MoV DX, 1 3 1 SHORT BEEP (NO ERRORS)
CALL  ERR_BEEP
F15A: MOV AL,BYTE PTR EQUIP_FLAG ; GET SWITCHES
AND AL,00000001B ; *LOOP POST' SWITCH ON
INZ F158 ; CONTINUE WITH BRING-UP
JMP START
F15B: SUB AH, AH
Mov AL,CRT_MODE
INT 104 3 CLEAR SCREEN
F15C:
Hov BP,OFFSET F4 $ PRT_SRC_TBL
MoV $I,0
Fl16: 3 PRT_BASE:
MoV DX,CS:[BP1 ; GET PRINTER BASE ADDR
MOV AL, OAAH ; WRITE DATA TO PORT A
ouT DX, AL
PUSH  0S 3 BUS SETTLEING
N AL,DX $ READ PORT A
pOP DS
cp AL, OAAH 3 DATA PATTERN SAME
JNE F17 3 NO - CHECK NEXT PRT CD
MoV PRINTER_BASELSI],DX 3 YES - STORE PRT BASE ADDR
ING ST ; INCREMENT TO NEXT WORD
INC SI
F17:
INC BP 3+ POINT TO NEXT BASE ADDR
INC BP
cHP BP,OFFSET F4E ; ALL POSSIBLE ADDRS CHECKED?
JNE Fl16 ; PRT_BASE
MoV BX,0 ; POINTER TO RS232 TABLE
Moy DX, 3FAH ; CHECK IF RS232 CD 1 ATTCH?
N AL, DX 3 READ INTR ID REG
TEST  AL,OF8H
JNZ F18
MoV RS232_BASELBX],3F8H + SETUP RS232 CD #1 ADDR
INC BX
INC BX
F18:
MoV DX,2FAH 3} CHECK IF RS232 CD 2 ATTCH
N AL,DX ; READ INTERRUPT ID REG
TEST  AL,OF8H
INZ F19 } BASE_END
nov RS232_BASELBX,2F8H 3 SETUP RS232 CD %2
INC BX
INC BX
jmmm— SET UP EQUIP FLAG TO INDICATE NUMBER OF PRINTERS AND RS232 CARDS
F19: 3} BASE_END:
Hov AX,SI ; SI HAS 2» NUMBER OF RS232
MoV cL,3 ; SHIFT COUNT
ROR AL, CL } ROTATE RIGHT 3 POSITIONS
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E64A DAC3 1285 oRr AL,BL } OR IN THE PRINTER COUNT
E64C AZ1100 1286 Hov BYTE PTR EQUIP_FLAG+I,AL } STORE AS SECOND BYTE
E64F BA0102 1287 MoV DX,201H
E652 EC 1288 IN AL,DX
£653 90 1289 NoP
£654 90 1290 NOP
E655 90 1291 NOP
) E656 ABOF 1292 TEST  AL,OFH
o7 E658 7505 1293 JNZ F20 3 NO_GAME_CARD
; ( L. E65A 800E110010 1294 oR BYTE PTR EQUIP_FLAG+!,16
: o E65F 1295 F20: 3 NO_GAME_CARD:
- 1296
1297 T ENABLE NMI INTERRUPTS
‘ 1298
. E65F E461 1299 N AL,PORT_B ; RESET CHECK ENABLES
: E661 0C30 1300 OR AL, 30H
E663 E661 1301 ouT PORT_B,AL
E665 24CF 1302 AND AL, OCFH
E667 E661 1303 ouT PORT_B,AL
E669 BOBO 1304 MoV AL,80H } ENABLE NMI INTERRUPTS
E66B E6AC 1305 ouT 0AOH, AL
E66D 1306 F21: + LOAD_BOOT_STRAP:
E66D CD19 1307 INT 194 } GO TO THE BOOT LOADER
1308 ‘
1309 3 :
1310 "; THIS SUBROUTINE PERFORMS A READ/WRITE STORAGE TEST ON A BLOCK :
N 1311 5 OF STORAGE. :
S 1312 + ENTRY REQUIREMENTS: :
' 1313 3 ES = ADDRESS OF STORAGE SEGMENT BEING TESTED :
1314 ; DS = ADDRESS OF STORAGE SEGMENT BEING TESTED :
KRR 1315 ; CX = WORD COUNT OF STORAGE BLOCK TO BE TESTED :
1316 ; EXIT PARAMETERS: :
1317 ; ZERG FLAG = 0 IF STORAGE ERROR (DATA COMPARE OR PARITY @
1318 3 CHECK. AL=0 DENOTES A PARITY CHECK. ELSE AL=XOR'ED :
1319 3 BIT PATTERN OF THE EXPECTED DATA PATTERN VS THE ACTUAL @
1320 ; DATA READ. :
1321 i AX,BX,CX,DX,0I, AND SI ARE ALL DESTROYED. :
1322 ;
1323
E66F ’ 1324 STGTST_CNT PROC  NEAR
E66F FC 1325 tLo 3 SET DIR FLAG TO INCREMENT
‘ E670 2BFF 1326 sue DI,DI i SET DI=OFFSET 0 REL TO ES REG
B E672 2BCO 1327 suB AX, AX 3 SETUP FOR 0->FF PATTERN TEST
L e E674 1328 cz_1:
' E674 8805 1329 Hov 1DI1,AL 3 ON FIRST BYTE
E676 8AOS 1330 Hov AL, [81)
' . £678 32C4 1331 XOR AL, AH 3} 0.K.?
E67A 754D 1332 JNZ c7 ; 60 ERROR IF NOT
E67C FEC& 1333 ING AH
E67E BACY 1334 MoV AL, AH
E680 75F2 1335 INZ c2_1 } LOOP TILL WRAP THROUGH FF
E682 8BD9 1336 MoV BX,CX 3 SAVE WORD COUNT OF BLOCK TO TES)
E684 DIE3 1337 SHL BX, 1 ; CONVERT TO A BYTE COUNT
£686 BBAAAA 1338 MoV AX, 0AAAAH 3} GET INITIAL DATA PATTERN TO MWRITE
E689 BASSFF 1339 MoV DX, 0FF55H  SETUP OTHER DATA PATTERNS TO USE
E68C F3 1340 REP STOSW ; FILL STORAGE LOCATIONS IN BLOCK
E68D AB
E68E E461 1361 N AL,PORT_B
E690 0C30 1342 OR AL,001100008 3 TOGGLE PARITY CHECK LATCHES
£692 E661 1343 ouT PORT_B,AL
E654 90 1344 NOP
E695 24CF 1345 AND AL,11001111B
E697 E661 1346 ouT PORT_B, AL
€699 1347 c3:
E699 4F 1348 DEC I + POINT TO LAST BYTE JUST WRITTEN
E69A FD 1349 STD ; SET DIR FLAG TO GO BACKWARDS
E698 1350 c4:
E69B 8BF7 1351 Hov SI,DI 3 INITIALIZE DESTINATION POINTER
. E69D 8BCB 1352 MoV CX,BX ; SETUP BYTE COUNT FOR LOOP
S E69F 1353 cs: ; INNER TEST LOOP
( L E69F AC 1354 LoDSB ; READ OLD TEST BYTE FROM STORAGE [SIJE6A0 32
R E6AD 32C4 1355 XOR AL, AH } DATA READ AS EXPECTED ?
E6A2 7525 1356 JNE €7 3 NO - GO TO ERROR ROUTINE
E6AG BAC2 1357 Hov AL,DL } GET NEXT DATA PATTERN TO WRITE
E6A6 AA 1358 STOSB 3 WRITE INTO LOC JUST READ [DI)+
E6A7 E2F6 1359 LooP  ¢§ ; DECREMENT BYTE COUNT AND LOOP  CX
) 1360 '
' . E6A9 22E4 1361 AND AH, AH 3 ENDING ZERO PATTERN WRITTEN TO STG 2
e E6AB 7416 1362 Jz c6% 3 YES - RETURN TO CALLER WITH AL=0
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LOC 0BJ LINE SOURCE

EGAD BAED 1363 nov AH,AL ; SETUP NEW VALUE FOR COMPARE
E6AF 86F2 1364 XCHG  DH,OL ; MOVE NEXT DATA PATTERN 70 DL
E6B1 22E4 1365 AND AH, AH + READING ZERO PATTERN THIS PASS ?
£6B3 7504 1366 JINZ ce 3 CONTINUE TEST SEQUENCE TILL ZERO DATA
E6B5 8ADY 1367 MoV DL, AH ; ELSE SET ZERQ FOR END READ PATTERN
E6B7 EBED 1368 Jup c3 ; AND MAKE FINAL BACKWARDS PASS
E6B9 1369 co:
E6B9 FC 1370 cLo ; SET DIR FLAG TO 60 FORWARD
E6BA 47 1371 INC DI ; SET POINTER TO BEG LOCATION
E6BB 74DE 1372 Jz co s READ/WRITE FORWARD IN ST6
£6BD oF 1373 DEC 3¢ } ADJUST POINTER
EGBE BAO100 1374 MoV DX,00001H 5 SETUP 01 FOR PARITY BIT AND 00 FOR END )
g6CL EBD6 1375 JHP c3 ; READ/KRITE BACKWARD IN STG
g6C3 1376 cex: 3_
E6C3 E462 1377 N AL,PORT_C ; DID A PARITY ERROR OCCUR ? 3
E6C5 24CO 1378 AND AL, OCOH ; ZERG FLAG WILL BE OFF PARITY ERROR i
£6C7 BOOO 1379 Hov AL,000H s AL=0 DATA COMPARE OK ]
E6CY 1380 c7: 3
E6CY FC 1381 cLo ; SET DIRECTION FLAG TO INC ‘
E6CA €3 - 1382 RET '
1383 STGTST_CNT ENOP -
1384 e eememseceemeremr o T,
1385 . PRINT ADDRESS AND ERROR MESSAGE FOR ROM CHECKSUM ERRORS :
1386 e
E6CB 1387 ROM_ERR PROC  NEAR X
E6CB 52 1388 pusH DX ’ ; SAVE POINTER
E6CC 50 1389 puUSH  AX
E6CD 8CDA 1390 Hov DX,DS s GET ADDRESS POINTER
: E6CF 2688361500 1391 MoV ES:MFG_ERR_FLAG,OH 3 CrC>CICICILICICICIILILICI>C
1392 ; <><><>CHECKPOINTS CO->Fa<><><>
E6DG 81FAD0CS 1393 cne BX,0C800H ; CRT CARD IN ERROR? '
. E6DS 7COD 1396 Ju ROM_ERR_BEEP ; GIVE CRT CARD FALL BEEP
E6DA ESFD18 1395 CALL  PRY_SEG ; PRINT SEGEMENT IN ERROR
E6DD BEOAF990 1396 MoV SI,OFFSET F3A ; DISPLAY ERROR MSG
g E6E1 EBC512 1397 CALL  E_MSG
E6ES 1398 ROM_ERR_END:
1 E6E4 58 1399 POP AX
E6E5 5A 1400 POP oX
i E6E6 C3 1401 RET
“ E6E7 1402 ROM_ERR_BEEP:
i EGE7 BA0201 1403 MoV DX, 0102H ; BEEP 1 LONG, 2 SHORT
EGEA EBEB12 1404 CALL ERR_BEEP
EGED EBFS 1405 np SHORT ROM_ERR_END
1406 ROM_ERR ENOP
1407
1408 o INT 19 mmmmmemmmemmomemnee TSI
1409 ; BOOT STRAP LOADER : -
1410 3 TRACK 0, SECTOR 1 IS READ INTO THE :
1611 3 BOOT LOCATION (SEGMENT 0. OFFSET 7C00) :
1412 3 AN CONTROL IS TRANSFERRED THERE. :
. 1413 f :
' 1414 3 IF THERE IS A HARDWARE ERROR CONTROL IS :
16415 ' TRANSFERRED TO THE ROH BASIC ENTRY POINT. :
1416 e meoommmemmemmneonemTeoSTTTI I
1417 ASSUME CS:CODE,DS:ABSO
E6F2 1418 ORG OE6F2H '
1419
E6F2 1420 BOOT_STRAP PROC  NEAR
E6F2 FB 1621 ST ; ENABLE INTERRUPTS
E6F3 2BCO 1422 suUB AX»AX ; ESTABLISH ADORESSING
E6F5 BEDS 1423 MoV DS,AX
1424
1425 jo-mm- RESET THE DISK PARAMETER TABLE VECTOR
1426
E6F7 CT067800CTEF 1427 MoV WORD PTR DISK_POINTER: OFFSET DISK_BASE
E6FD 8COE7AD0 1428 MoV WORD PTR DISK_POINTER+2,CS
1629
1430 jommm= LOAD SYSTEM FROM DISKETTE -- CX HAS RETRY COUNT
1431
. £701 B90400 1432 MoV CX>4 ; SET RETRY COUNT
. E704 1433 H1: ; IPL_SYSTEM
£704 51 1434 pUSH  CX s SAVE RETRY COUNT
E705 B400 1435 MoV AH,0 s RESET THE DISKETTE SYSTEM e
g707 CD13 1436 INT 134 ; DISKETTE_IO
£709 720F 1437 Jc H2 ; IF ERROR, TRY AGAIN
£708 B80102 1438 MOV AX,201H ; READ IN THE SINGLE SECTOR
E70E 2802 1439 suB BX,0X 5 TO THE BOOT LOCATION
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LOC 0BJ LINE SOURCE

E710 8EC2 1440 Mov £S,0X
€712 BBOO7C 1441 Hov BX,OFFSET BOOT_LOCN
1442 3 DRIVE 0, HEAD 0
E715 B90100 1443 Hov CX,1 3 SECTOR 1, TRACK 0
E718 CO13 1444 INT 134 3 DISKETTE_IO
E71A 1445 n2:
E71A 59 1446 POP cx 3 RECOVER RETRY COUNT
E718 7304 1447 JNC He 3 CF SET BY UNSUCCESSFUL READ
E710 E2ES 1448 LooP  H1 3 DO IT FOR RETRY TIMES
L 1449
(’ g 1450  P—— UNABLE TO IPL FROM THE DISKETTE
- 1451
E7IF 1452 H3:
E71F CD18 1453 INT 184 3 GO TO RESIDENT BASIC
' 1454
1455 jmmmm— IPL WAS SUCCESSFUL
1456
E721 1457 Ha:
E721 EADO7C0000 1458 JHP BOOT_LOCN
1459 BOOT_STRAP ENDP
1460
1461 P INT 14
1462 3 RS232_I0 :
1463 ; THIS ROUTINE PROVIDES BYTE STREAM I/0 TO THE COMMUNICATIONS :
1464 ; PORT ACCORDING, TO THE PARAMETERS: :
1465 ; (AH)=0 INITIALIZE THE COMMUNICATIONS PORT :
1466 3 (AL) HAS PARAMETERS FOR INITIALIZATION :
1467 ; : -
1468 ; 7 6 5 4 3 2 1 ) : :
1469 P mmee- BAUD RATE -- ~PARITY-- STOPBIT  --~WORD LENGTH-- : ]
1470 3 000 ~ 110 X0 - NONE 0-1 10 -7BITS : ~
i 1471 5 001 - 150 01 - 00D 1-2 11-8BITS ~
: 1472 i 010 - 300 11 - EVEN : -
1473 3 011 - 600 : ~
1474 i 100 - 1200 : —
1475 3 101 - 2400 : ”
1476 3 110 - 4800 : -
1477 3 111 - 9600 : s
1478 3 s
1479 3 ON RETURN, CONDITIONS SET AS IN CALL TO COMMO STATUS (AH=3) :
1480 3 (AH)=1 SEND THE CHARACTER IN (AL) OVER THE COMMO LINE :
1481 3 (AL} REGISTER IS PRESERVED :
1482 } ON EXIT, BIT 7 OF AH IS SET IF THE ROUTINE WAS UNABLE :
1483 3 TO TRANSMIT THE BYTE OF DATA OVER THE LINE. :
B 1484 3 IF BIT 7 OF AH IS NOT SET, THE REMAINDER OF AH :
1485 3 IS SET AS IN A STATUS REQUEST, REFLECTING THE :
1486 3 CURRENT STATUS OF THE LINE. :
- 1487 3 (AH}=2 RECEIVE A CHARACTER IN (AL} FROM COMMO LINE BEFORE :
1488 3 RETURNING TO CALLER :
1489 3 ON EXIT, AH HAS THE CURRENT LINE STATUS, AS SET BY THE :
. 1490 3 THE STATUS ROUTINE, EXCEPT THAT THE ONLY BITS :
Y 1491 i LEFT ON ARE THE ERROR BITS (7,4,3,2,1) :
R 1492 i IF AH HAS BIT 7 ON (TIME QUT) THE REMAINING :
: . 1493 3 BITS ARE NOT PREDICTABLE. :
1454 ; THUS, AH IS WON ZERO ONLY WHEN AN ERROR :
1495 3 OCCURRED. :
1496 3 (AH)=3 RETURN THE COMMO PORT STATUS IN (AX) :
1497 ; AH CONTAINS THE LINE STATUS :
1498 3 BIT 7 = TIME OUT :
1499 ; BIT 6 = TRANS SHIFT REGISTER EMPTY :
1500 ; BIT 5 = TRAN HOLDING REGISTER EMPTY :
1501 i BIT 4 = BREAK DETECT : :
1502 ; BIT 3 = FRAMING ERROR :
1503 ; BIT 2 = PARITY ERROR :
1506 i BIT 1 = OVERRUN ERROR :
1505 ; BIT 0 = DATA READY :
: 1506 } AL CONTAINS THE HODEM STATUS :
1507 3 BIT 7 = RECEIVED LINE SIGNAL DETECT :
1508 ; BIT 6 = RING INDICATOR :
1509 ; BIT 5 = DATA SET READY :
(— SR 1510 3 BIT & = CLEAR TO SENO . :
TR 1511 3 BIT 3 = DELTA RECEIVE LINE SIGNAL DETECT :
- 1512 3 BIT 2 = TRAILING EDGE RING DETECTOR :
1513 3 BIT 1 = DELTA DATA SET READY :
1514 : BIT 0 = DELTA CLEAR TO SEND :
1515 3 :
1516 i (DX) = PARAMETER INDICATING WHICH RS232 CARD (0,1 ALLOWED) :
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LoC 0BJ

E729
E729
E729
E72B
E720
E72F
E731
E733
E735
E737

E739

E739
E73A
E73B
E73C
E730D
E73E
E73F
E740
E742
E744
E746

1704
0003
8001
cooo
6000
3000
1800
0coo

53
8BF2
8BFA
D1E6
EB1013

E7 49 8B14

E74B
E740
E74F
E751
E753
E755
E757
E759
E758
E758
E750
E75F
E762
E762
E763
E764
E765
E766
E767
E768

E769
E769
E768
E76E
E770

E771
E773
E775
E777
E778
E77E
E780
E782
E783

oBo2
7413
OAE4
7416
FECC
7445
FECC
746A

FECC
7503
E98300

58
59
5F
5E
5A
1F
CF

8AEQ
83C203
B0a&0
EE

8AD4G
B1O4
D2c2
81E20E00
BF29E7
03FA
8Bl4

42
2E8A4501

LINE

1517
1518
1519
1520
1521
1522
1523
1524
1528
1526
1527
1528
1529
1530
1531
1532
1533
1534
1835
1536
1537
1538
1539
1540
1541
1542
1563
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593

SOURCE

- e e we we we we we we

DATA AREA RS232_BASE CONTAINS THE BASE ADDRESS OF THE 8250 ON THE

CARD LOCATION 400H CONTAINS UP TO 4 RS232 ADDRESSES POSSIBLE
DATA AREA LABEL RS232_TVIM_OUT (BYTE) CONTAINS OUTER LOOP COUNT
VALUE FOR TIMEQUT (DEFAULT=1)

ouUTPUT

AX MODIFIED ACCORDING TO PARMS OF CALL

ALL OTHERS UNCHANGED

ASSUME CS:CODE,DS:DATA

TABLE OF INIT VALUES

INTERRUPTS BACK ON
SAVE SEGMENT

RS232 VALUE TO SI

WORD OFFSET

GET BASE ADDRESS

TEST FOR 0 BASE ADDRESS
RETURN

TEST FOR (AH)=0

COMMUN INIT

TEST FOR (AH)=1

SEND AL

TEST FOR (AH)=2

RECEIVE INTO AL

TEST FOR (AH)=3

COMMUNICATION STATUS
RETURN FROM RS232

RETURN TO CALLER, NO ACTION

ORG 0E729H
Al LABEL WORD H
210} 1047 3 110 BAUD
L] 768 3 150
oW 384 3 300
Dl 192 3 600
oW 9% 3 1200
oW 48 3 2400
DW 24 3 4800
DW 12 3 9600
RS232_I10 PROC FAR
jo———- VECTOR TO APPROPRIATE ROUTINE
STI N H
PUSH DS H
PUSH oX
PUSH SI
PUSH DI
PUSH cX
PUSH BX
MOV SI,DX H
MOV DI,DX
SHL SI,1 3
CALL 0ds
Mov DX,RS232_BASE(SI] 3
OR 0X,DX H
JzZ A3 H
OR AH, AH H
42 A4 i
DEC H
JZ A5 H
DEC H
JZ Al2 H
A2:
DEC AH H
JNZ A3
JHP Al8 i
A3: H
POP BX
POP (4
POP DI
POP SI
PoP DX
POP DS
IRET H
o INITIALYIZE THE COMMUNICATIONS PORT
AG:

A-22 System BIOS

MOV AH, AL
ADD DX,3

MoV AL,80H
ouTt DX,AL

DETERMINE BAUD RATE DIVISOR

MOV DL,AH

Hov CL:4

ROL oL,CcL

AND DX, 0EH

MoV DI,OFFSET Al

ADD DI,DX

Mov DX,RS232_BASE(SI]
INC 129

MoV AL,CS:(DIJ+1

-

- e e we - -

SAVE INIT PARMS IN AH
POINT TO 8250 CONTROL REGISTER

SET DLAB=1

GET PARMS TO DL

ISOLATE THEM

BASE OF TABLE

PUT INTQ INDEX REGISTER

POINT TO HIGH ORDER OF DIVISOR

GET HIGH ORDER OF DIVISOR




LOC 0BJ LINE SOURCE

E787 EE 1594 ouT 0X,AL 3 SET MS OF DIV TO 0
E788 %A 1595 DEC DX
E789 2E8ACS 159 MoV AL,SC:[DI] } GET LOW ORDER OF DIVISOR
o E78C EE 1597 ouT DX, AL } SET LON OF DIVISOR
ER E780 83C203 1598 ADD 0X,3 '
‘ E790 8AC4 1599 MoV AL, AH } GET PARMS BACK i
£792 241F 1600 AND AL,O1FH 3 STRIP OFF THE BAUD BITS
E79% EE 1601 ouT DX, AL 3 LINE CONTROL TO 8 BITS
.- E795 4A 1602 DEC DX
g E796 GA 1603 DEC X
: ( i ) E797 8000 1604 MOV AL,0
€799 EE 1605 ouT DX, AL i INTERRUPT ENABLES ALL OFF
E79A EB49 1606 Jnp SHORT A18 i COM_STATUS
1607
1608 TT— SEND CHARACTER IN (AL) OVER COMMO LINE
1609
E79C 1610 A5:
E79C 50 1611 PUSH  AX i SAVE CHAR TO SEND
E790 83C204 1612 ADD DX»%  MODEM CONTROL REGISTER
E7A0 BOO3 1613 MoV AL,3 3 DTR AND RTS
E7A2 EE 1614 ouT DX, AL ; DATA TERMINAL READY, REQUEST TO SEND
E7A3 42 1615 ING X ; MODEM STATUS REGISTER
E7A4 42 1616 INC oX
E7A5 B730 1617 MoV BH,30H 3 DATA SET READY & CLEAR TO SEND
E7A7 EB4800 1618 CALL  WAIT_FOR_STATUS i ARE BOTH TRUE
E7AA 7408 1619 JE A 3 YES, READY TO TRANSMIT CHAR
E7AC 1620 AT:
E7AC 59 1621 POP cx ;,
E7AD 8AC1 1622 MOV AL,CL ; RELOAD DATA BYTE =
E7AF 1623 A8: —
E7AF 80CC80 1624 or AH,80H i INDICATE TIME OUT b4
E782 EBAE - 1625 JHP A3 ; RETURN S
E784 1626 A9: ; CLEAR_TO_SEND -
E7BG %A .627 DEC DX 3 LINE STATUS REGISTER o
E7B5 1628 AlD: 3 WAIT_SEND =
E7B5 B720 1629 MoV BH,20H 3 IS TRANSMITTER READY
E787 E83800 1630 CALL  WAIT_FOR_STATUS 3 TEST FOR TRANSMITTER READY >
E7BA 75FD 1631 INZ A7 3 RETURN WITH TIME OUT SET i
' E7BC 1632 All: 3 OUT_CHAR
E7BC 83EACS 1633 suB DX,5 ; DATA PORT
E7BF 59 1634 POP cx ; RECOVER IN CX TEMPORARILY
: ¥ E7CO 8AC1 1635 MOV ALSCL 3 MOVE CHAR TO AL FOR OUT, STATUS IN AH
E7C2 EE 1636 out DX, AL ; OUTPUT CHARACTER
E7C3 EBSD 1637 Jnp A3 3 RETURN
1638
1639 jmmmmm RECEIVE CHARACTER FROM COMMO LINE
_ 1640
N E7C5 1641 Al2:
E7C5 83C204 1642 ADD DX, % 3 MODEM CONTROL REGISTER
] E7C8 BOGL 1643 MoV AL, ; DATA TERMINAL READY
E7CA EE 1644 out DX, AL
: E7CB 42 1645 INC DX ; MODEM STATUS REGISTER
X E7CC 42 1646 . INC DX
E7CD 1647 Al3: ; WAIT_DSR
E7CD B720 1648 MoV BH, 20H 3} DATA SET READY
E7CF E62000 1649 CALL  WAIT_FOR_STATUS + TEST FOR DSR
E702 7508 1650 JNZ A8 ; RETURN WITH ERROR
E7D4 1651 Als: 3+ WAIT_DSR_END
E7D4 4A 1652 DEC X ; LINE STATUS REGISTER
E705 1653 Alé: 3 WAIT_RECY
E7DS B701 1654 MoV BH, 1 ; RECEIVE BUFFER FULL
E7D7 E81800 1655 CALL  WAIT_FOR_STATUS ; TEST FOR REC. BUFF. FULL
E70A 7503 1656 JNZ A8 ; SET TIME OUT ERROR
E7DC 1657 AL7: ; GET_CHAR
E7DC 80E4GLE 1658 AND AH,000111108 3 TEST FOR ERR CONDITIONS ON RECV CHAR
E7DF 8B14 1659 MoV DX,RS232_BASE[SI] i DATA PORT
E7E1 EC 1660 N AL,DX ; GET CHARACTER FROM LINE
E7E2 E97OFF 1661 JMp A3 i RETURN
1662
1663 jemem= COMMO PORT STATUS ROUTINE
( o 1664
L E7E5 1665 Al18:
T E7ES 8Bl4 1666 Hov DX,RS232_BASELSI]
E7E7 83C205 1667 ADD DX,5 ; CONTROL PORT
E7EA EC 1668 N AL,DX ; GET LINE CONTROL STATUS
E7EB BAEO 1669 MoV AH, AL } PUT IN AH FOR RETURN
E7ED 42 1670 INC DX ; POINT TO MODEM STATUS REGISTER
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LOC 08BJ LINE SOURCE

E7EE EC l67i IN AL,DX 3 GET MODEM CONTROL STATUS

E7EF E970FF 1672 MP A3 3 RETURN
1673 ;
1674 3 WAIT FOR STATUS ROUTINE :
1675 3 :
1676 3 ENTRY: : ‘
1677 ; BH=STATUS BIT(S)} TO LOOK FOR, :
1678 3 DX=ADDR. OF STATUS REG :
1679 } EXIT: : P
1680 3 ZERO FLAG ON = STATUS FOUND  : £ .
1681 ; ZERO FLAG OFF = TIMEOUT. : % 2
1682 ; AHZLAST STATUS READ : e
1683 ;
E7F2 16864 WAIT_FOR_STATUS PROC  NEAR
E7F2 8ASD7C 1685 MoV BL,RS232_TIM_OUTIDI)  ; LOAD OUTER LOOP COUNT
E7F5 1686 NFS0:
E7FS 2BCY 1687 suB cX,CX
E7F7 1688 WFS1:
E7F7 EC 1689 N AL.DX 3 GET STATUS
E7F8 BAEQ 1690 Mov AHL AL 3 MOVE TO AH
E7FA 22C7 1691 AND AL,BH } ISOLATE BITS TO TEST
E7FC 3ACY7 1692 cHP AL,BH } EXACTLY = TO MASK
E7FE 7608 1693 JE WFS_END + RETURN WITH ZERO FLAG ON
£800 E2F5 1694 LOOP  WFS1 i TRY AGAIN
E802 FECB 1695 DEC BL ]
E806 7SEF 1696 INZ WFS0 >
1697
E806 OAFF 1698 OR BH,BH ; SET ZERG FLAG OFF
E808 1699 WFS_END:
E808 C3 1700 RET '
1701 WAIT_FOR_STATUS ENDP
1702 RS232_I0 ENOP
1703
E809 4552524F522E20 1704 F30 B "ERROR. (RESUME = F1 KEY)',13,10 i ERROR PROMPT
28524553554D45
20302022463122
2048455929
| 823 00
- E824 0A
1705
1706 o—== INT 16 =====
1707 } KEYBOARD 1,0 :
1708 ; THESE ROUTINES PROVIDE KEYBOARD SUPPORT :
1709 3 INPUT :
1710 3 (AH)=0 READ THE NEXT ASCII CHARACTER STRUCK FROM THE KEYBOARD :
1711 ; RETURN THE RESULT IN (AL), SCAN CODE IN (AH) :
1712 ; (AH)=1 SET THE Z FLAG TO INDICATE IF AN ASCII CHARACTER IS :
1713 ; AVAILABLE TO BE READ. :
1714 ; (ZF)=1 -- NO CODE AVAILABLE :
1715 ; (ZF)=0 -- CODE IS AVAILABLE :
1716 ; IF ZF = 0, THE NEXT CHARACTER IN THE BUFFER TO BE READ :
1717 ; IS IN AX, AND THE ENTRY REMAINS IN THE BUFFER :
1718 3 (AH)=2 RETURN THE CURRENT SHIFT STATUS IN AL REGISTER :
1719 3 THE BIT SETTINGS FOR THIS CODE ARE INDICATED IN THE : .
1720 ; THE EQUATES FOR KB_FLAG :
1721 3 OUTPUT :
1722 ; AS NOTED ABOVE, ONLY AX AND FLAGS CHANGED :
1723 ; ALL REGISTERS PRESERVED :
1726 3
1725 ASSUME CS:CODE,DS:DATA
£82E 1726 ORG OEB2EH
E82E 1727 KEYBOARD_10 PROC  FAR
EB2E FB 1728 STI 3 INTERRUPTS BACK ON
E82F 1E 1729 PUSH DS 3 SAVE CURRENT DS
£830 53 1730 PUSH  BX i SAVE BX TEMPORARILY
Ea31 E82512 1731 . CALL  0DS
E834 OAE4 1732 OR AH, AH } AHZO
E836 760A 1733 3z K1 3 ASCIT_READ
£838 FECC 1734 DEC AR i AH=1
EB3A 741E 1735 3z K2 3 ASCII_STATUS
E83C FECC 1736 DEC AH } AH=2 i
E83E 7428 1737 Jz K3 3 SHIFT_STATUS
£840 EB2C 1738 JHP SHORT INT10_END 3 EXIT
1739
1740 PR, READ THE KEY TO FIGURE OUT WHAT TO DO
1761
E842 1742 Ki: 3 ASCII READ
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LoC 0B LINE SOURCE

£842 FB 1743 STI 5 INTERRUPTS BACK ON DURING LOOP
€843 90 1744 NOP 3 ALLOW AN INTERRUPT TO OCCUR
€844 FA 1745 cLx 3 INTERRUPTS BACK OFF
£845 8B1E1A00 1746 Hov BX,BUFFER_HEAD } GET POINTER TO HEAD OF BUFFER
£849 3BIEICO0 1747 cHp BX,BUFFER_TAIL 3 TEST END OF BUFFER
E84D 74F3 1748 Jz K1 } LOOP UNTIL SOMETHING IN BUFFER
E84F 8B07 1749 MoV AX, {BX] } GET SCAN CODE AND ASCII COOE
EB51 E81DOO 1750 CALL  Ké 3 MOVE POINTER TO NEXT POSITION
. £854 891E1A00 1751 Mov BUFFER_HEAD ,BX } STORE VALUE IN VARIABLE
( v €858 EB14 1752 JHP SHORT INT10_END 3 RETURN
o 1753
' - 1754 PSS ASCII STATUS
= . 1755
E85A 1756 K2:
E85A FA 1757 cLr § INTERRUPTS OFF
€858 SBLELA00 1758 MoV BX,BUFFER_HEAD } GET HEAD POINTER
£85F 3B1E1C00 1759 cHP BX,BUFFER_TAIL 3 IF EQUAL (Z=1) THEN NOTHING THERE
£863 8B07 1760 Hov AX,(BX]
€865 FB 1761 STI i INTERRUPTS BACK ON
£866 SB 1762 POP BX i RECOVER REGISTER
£867 1F 1763 POP DS § RECOVER SEGMENT
£868 CA0200 1764 RET 2 ; THROW AWAY FLAGS
1765
1766 - SHIFT STATUS
1767 \
£86B 1768 K3:
E86B A01700 1769 MoV AL,KB_FLAG 3 GET THE SHIFT STATUS FLAGS
EB6E 1770 INT10_END:
EB6E 5B 1771 PoP BX 3 RECOVER REGISTER >
E86F 1IF 1772 POP S ; RECOVER REGISTERS
E870 CF 1773 IRET 3 RETURN TO CALLER
1774 KEYBOARD_IO ENDP Fs
1775 —
1776 joemoe INCREMENT A BUFFER POINTER ::
1777 vy
E871 1778 K& PROC  NEAR >
E871 43 1779 INC BX 3 MOVE TO NEXT WORD IN LIST
£872 43 1780 NG BX >
E873 381E8200 1781 cHp BX,BUFFER_END } AT END OF BUFFER?
E877 7504 1782 JNE K5 3 NO, CONTINUE
E879 8B1EB000 1783 Hov BX,BUFFER_START i YES, RESET TO BUFFER BEGINNING
E87D 1786 K5:
E87D C3 1785 RET
1786 Ka ENOP
Len 1787
SRR 1788 jommnn TABLE OF SHIFT KEYS AND MASK VALUES
1789
EB7E 1790 Ké LABEL BYTE
E87E 52 1791 b8 INS_KEY i INSERT KEY
EB7F 3A 1792 o8 CAPS_KEY ,NUM_KEY , SCROLL_KEY, ALT_KEY,CTL_KEY
E880 45
€881 46
E882 38
E883 1D
E884 2A 1793 08 LEFT_KEY,RIGHT_KEY
€885 36
0008 1794 K6L EQU $-K6
1795
1796 jmmmmm SHIFT_MASK_TABLE
1797
886 1798 K7 LABEL  BYTE
E886 80 1799 08 INS_SHIFT 3 INSERT MODE SHIFT
£887 40 1800 0B CAPS_SHIFT,NUM_SHIFT,SCROLL_SHIFT,ALT_SHIFT,CTL_SHIFT
E888 20
E889 10
E86A 08
E838 04
£88C 02 1801 0B LEFT_SHIFT,RIGHT_SHIFT
- E88D 01
1802
(< C 1803 3 SCAN CODE TABLES
1804
- ES8E 18 1805 K8 vs 27,-1,0,-1,-1,-1,30,-1
E88F FF
E890 00
€891 FF
' €892 FF
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E893 FF
E894 1E
E895 FF
E89% FF
E897 FF
€898 FF
E899 IF
EB9A FF
E898 7F
EQ9C FF
E890 11
EQ9E 17
E89F 05
E8AQ 12
EBALl 14
EBA2 19
EBA3 15
EBAG 09
E8A5 OF
E8A6 10
EBA7 1B
ESAS 1D
E8A9 0A
EBAA FF
E8AB 01
EBAC 13
EBAD 04
EBAE 06
ESAF 07
ESBO 08
ESBL1 OA
E8B2 0B
£883 0C
ESB4 FF
E8B5 FF
E8B6 FF
EGB7 FF
ESBS 1C
E8B9 1A
ESBA 18
ESBB 03
E8BC 16
E8BD 02
E8BE 0OE
ESBF 0D
E8CO FF
E&C1 FF
EBC2 FF
EBC3 FF
E8C4 FF
ESC5 FF
EBCé 20
E8C7 FF

EBCS

E8C8 SE
E8C9 5F
EBCA 60
ESCB 61
EBCC 62
E8CD 63
EBCE 64
EBCF 65
E8DO 66
E8D1 67
E8D2 FF
EBD3 FF

" E8DG 77

E8DS FF
E6D6 84
ESD7 FF
ESD8 73
EBD9 FF
EBDA 74
ESDB FF
ESDC 75
EBDD FF

A-26

LINE

1806

1807

1808

1809

1810

1811

1812

1813
1814
1815

1816

1817

SOURCE

-]

DB

o8

ne

08

[ [:]

D8

jo———- CTL TABLE SCAN
K9 LABEL  BYTE
[+]:]

DB

2]

System BIOS

=1»~1,~1,31,-1,127,~-1,17

23,5,18,20,25,21,9,15

16,27,29,10,-1,1,19

4,6,7,8,108,11,12,-1,-1

-1,-1,28,26,24,3,22,2

14,13,-1,-1,~1,~1,-1,-1

94,95,96,97,98,99,100,101

102,103,-1,-1,119,-1,132,-1

115,-1,116,-1,117,-1,118,-1




Loc osJ © LINE SOURCE

E80E 76
ESOF FF
EBE0 FF 1818 oe -1
1819 T LC TABLE
EBEL 1820 K10 LABEL  BYTE
ESE1 1B 1821 0B 01BH, ' 1234567890-=" ,08H, 09H
, E8E2 31323334353637
- . 3839302030
: ESEE 08
EBEF 09
EBFO 71776572747975 1822 o8 tquertyuiopl 1',00H, -1, 'asdfghikl; * ,027H
696F 705850
ESFC 0D
ESFD FF
EBFE 6173646667686A
6B6C3B
€908 27
E909 60 1823 1) 60H,-1,5CH, 'Zxcvbrm, ./* y-1, ' #*,=1," *
ESOA FF
E908 5C
E90C 7A786376626E6D
2C2E2F
E916 FF
E917 2A
ES18 FF
ESL9 20
E9IA FF 1824 0B -1
1825 R UC TABLE
E918 1826 K11 LABEL BYTE
E91B 1B 1827 o8 27,1384 ,37,05EH, '&*( }_+',08H,0
ESIC 21402324
E920 25
£921 5E
E922 262A28295F2B
E928 08
E529 00
E92A 51574552545955 1828 DB *QUERTYUIOP{}*,00H,~1, ' ASDFGHJKL:""
494F507870
E936 0D
E937 FF
E938 4153444647484A
4B4C3A22
E943 7€ 1829 oB O7EH,-1, ' | ZXCVBNM<>27,=1,0,-1," *,-1
ES44 FF
E945 7C5A584356424E
4D3C3E3F
E950 FF
E9S1 00
ES52 FF
E953 20
E95¢ FF

1830 jo———- UC TABLE SCAN

. E955 1831 K12 LABEL  BYTE
E955 54 1832 [+-] 84,85,86,87,88,89,90

E956 55
E957 56
E958 57
€959 58
E95A 59
E95B 5A
E95C 5B 1833 o8 91,92,93
E95D 5C
E95E 50
1834 jormm—— ALT TABLE SCAN

E95F 1835 K13 LABEL BYTE
E95F 68 1836 DB 104,105,106,107,108
E960 69
E961 6A
E962 6B

[ E963 6C

( - E964 6D 1837 0B 109,110,111,112,113

s E965 6E
E966 6F
E967 70
E968 71

1838 jo———— NUM STATE TABLE
. E969 1839 K14 LABEL BYTE
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E969 37383920343536 1840 DB '789-456+1230. "

2B313233302E
1861 PY— BASE CASE TABLE
976 1862 K15 LABEL  BYTE
p £976 47 1843 08 71,72,73,-1,75,-1,77
. €977 48 .
o E978 49
E979 FF
E97A 4B
E97B FF ¢ ;f‘ﬂ—\\
E97C 4D i
E97D FF 1844 8 -1,79,80,81,82,83 .
E97E oF -
E97F 50
£980 51
E98l 52
E982 53
1845
1846 P— KEYBOARD INTERRUPT ROUTINE
1847
€987 1848 ORG 0E97H
E987 1849 KB_INT PROC  FAR
€957 FB 1850 sTI 3 ALLOW FURTHER INTERRUPTS
£983 50 1851 PUSH  AX
£989 53 1852 PUSH  BX
E98A 51 1853 PUSH  CX ;
E98B 52 1854 PUSH DX
E98C 56 1855 PUSH  SI
E980 57 1856 PUSH DI
E98E 1E 1857 PUSH DS .
E£98F 06 1858 PUSH  ES
E990 FC 1859 cLo ; FORMARD DIRECTION
£991 E&C510 1860 CALL  DDS
E994 E460 1861 N AL,KB_DATA 3 READ IN THE CHARACTER
n £9% 50 1862 PUSH  AX ; SAVE IT
E997 E461 1863 ™ AL,KB_CTL i GET THE CONTROL PORT
E999 BAEQ 1864 Hov AHLAL i SAVE VALUE
£998 0C80 1865 or AL, 80H 3 RESET BIT FOR KEYBOARD
E990 E661 1866 ouT KB_CTL,AL
E99F 86EQ 1867 XCHE  AH,AL } GET BACK ORIGINAL CONTROL
E9AL E661 1868 out KB_CTL,AL 3 KB MAS BEEN RESET
E9A3 53 1869 POP AX 3 RECOVER SCAN CODE
o E9A4 BAEO 1870 Hov AH,AL 3 SAVE SCAN CODE IN AH ALSO
: 1871
1872 PR TEST FOR OVERRUN SCAN CODE FROM KEYBOARD
S 1873
E9A6 3CFF 1874 cHp AL, OFFH 3 IS THIS AN OVERRUN CHAR
E9A8 7503 1875 INZ K16 3 NO, TEST FOR SHIFT KEY
E9AA E97A02 1876 e K62 } BUFFER_FULL_BEEP
1877
1878 FRam— TEST FOR SHIFT KEYS
1879
£94D 1880 Kle: : 3 TEST_SHIFT
ESAD 247F 1881 AND  AL,O7FH 3 TURN OFF THE BREAK BIT ‘
E9AF OF 1882 PUSH €S
€980 07 1883 POP €S } ESTABLISH ADORESS OF SHIFT TABLE
E9B1 BF7EES 1884 rov DI,OFFSET Ké 3 SHIFT KEY TABLE
E984 B90800 1885 Hov CX.KeL 3 LENGTH
E987 F2 1886 REPNE  SCASB 3 LOOK THROUGH THE TABLE FOR A MATCH
€988 AE
E9B9 8AC4 1887 MoV AL, aH 3 RECOVER SCAN CODE |
E9BB 7403 1888 JE K17 3 JUMP IF MATCH FOUND
E9BD E98500 1889 JHP K25 3 IF NO MATCH, THEN SHIFT NOT FOUND
1890
1891 p— SHIFT KEY FOUND
1892
E9CO BIEF7FES 1893 K17:  suB DI,OFFSET Ké+1 3 ADJUST PTR TO SCAN CODE MTCH
E9C4 2EBAASS6ES 1894 Hoy AH,CS:K7(DI] 3 GET MASK INTO AH
E9CY A880 1895 TEST  AL,80H 3 TEST FOR BREAK KEY
E9CB 7551 1896 INZ K23 3 BREAK_SHIFT_FOUND -
1897 ’
1898 3----~ SHIFT MAKE FOUMD, DETERMINE SET OR TOGGLE {\
1899 ot
] E9CD 80FC10 1900 cHp AH, SCROLL_SHIFT
E900 7307 1901 JAE K18 3 IF SCROLL SHIFT OR ABOVE, TOGGLE KEY
1902
1903 P— PLAIN SHIFT KEY, SET SHIFT ON
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1904
E902 08261700 1905 oR KB_FLAG,AH 3 TURN ON SHIFT BIT
E9D6 E98000 1906 Jnp K26 3+ INTERRUPT_RETURN
1907
1908 }---~= TOGGLED SHIFT KEY, TEST FOR 1ST MAKE OR NOT
1909
E909 1910 K18: 3 SHIFT-TOGGLE
E9D9 F606170004 1911 TEST  KB_FLAG, CTL_SHIFT "3 CHECK CTL SHIFT STATE
: e E9DE 7565 1912 JNZ K25 3 JUMP IF CTL STATE
: E9EJ- 3C52 1913 cHp AL, INS_KEY 3 CHECK FOR INSERT KEY
( o E9E2 7522 1914 JINZ K22 3 JUMP IF NOT INSERT KEY
E9E4 F606170008 1915 TEST  KB_FLAG, ALT_SHIFT 5 CHECK FOR ALTERNATE SHIFT
E9E9 755A 1916 JINZ K25 } JUMP IF ALTERNATE SHIFT
E9EB F606170020 1917 K19:  TEST  KB_FLAG, NUM_STATE 3 CHECK FOR BASE STATE
E9F0 750D 1918 JNZ K21 3 JUMP IF NUM LOCR IS ON
E9F2 F606170003 1919 TEST  KB_FLAG, LEFT_SHIFT+ RIGHT_SHIFT
E9F7 740D 1920 Jz K22 3 JUMP IF BASE STATE
1921 ,
E9F9 1922 K20: 3 NUMERIC ZERO, NOT INSERT KEY
E9F9 B83052 1923 Mov AX, 5230H 3 PUT OUT AN ASCII ZERO
E9FC ESD60L 1924 JHP K57 3 BUFFER_FILL
E9FF 1925 K21: 3 MIGHT BE NUMERIC
E9FF F606170003 1926 TEST  KB_FLAG, LEFT_SHIFT+ RIGHT_SHIFT
EAOG 74F3 1927 Jz K20 + JUMP NUMERIC, NOT INSERT
1928 N
EAO6 1929 K22: 3 SHIFT TOGGLE KEY HIT; PROCESS IT
EAD6 84261800 1930 TEST  AH,KB_FLAG_1 3 IS KEY ALREADY DEPRESSED
EAOA 754D 1931 JNZ K26 3 JUMP IF KEY ALREADY DEPRESSED
EAOC 08261800 1932 oRr KB_FLAG_1,AH i INDICATE THAT THE KEY IS DEPRESSED >
EALD 30261700 1933 XOR KB_FLAG,AH 3 TOGGLE THE SHIFT STATE
EAl4 3C52 1934 cHp AL, INS_KEY 3 TEST FOR 1ST MAKE OF INSERT KEY o)
EAl6 75641 1935 JNE K26 3 JUMP IF NOT INSERT KEY (g
EAL8 BBOOS2 1936 MoV AX; INS_KEY*256 3 SET SCAN COOE INTO AH, 0 INTO AL o
EALB E9B701 1937 Jup K57 3 PUT INTO OUTPUT BUFFER ~
1938 e
1939 pm-——e BREAK SHIFT FOUND P
1940 -
EALE 1941 K23: 3 BREAK-SHIFT-FOUND »”
EALE 80FC10 1942 cHP AH, SCROLL_SHIFT 3 IS THIS A TOGGLE KEY
EA21 731A 1943 JAE K24 i YES, HANDLE BREAK TOGGLE
EA23 F6D4 1944 NOT AH 3 INVERT MASK
EA25 20261700 1945 AND KB_FLAG, AH i TURN OFF SHIFY BIT
EA29 3CBS 1946 chp AL, ALT_KEY+80H 3 IS THIS ALTERNATE SHIFT RELEASE
EAZB 752C 1947 JNE K26 3 INTERRUPT_RETURN
PR 1948
1949 3o ALTERNATE SHIFT KEY RELEASED, SET THE VALUE INTO BUFFER
1950
EA2D A01900 1951 MoV AL, ALT_INPUT
EA30 B40O 1952 Mov AH,0 + SCAN COOE OF 0
EA32 88261900 1953 MoV ALUT_INPUT, AH 3 ZERO OUT THE FIELD
EA36 3C00 1954 cHp AL,0 i WAS THE INPUT=0
EA38 741F 1955 JE K26 3 INTERRUPT_RETURN
EA3A ESAlOL 1956 Jup K58 3 IT WASN'T, SO PUT IN BUFFER
EA3D 1957 K24: 3 BREAK-TOGGLE
EA3D Fé6D& 1958 NOT AH 3 INVERT MASK
EA3F 20261800 1959 AND KB_FLAG_1,AH 3 INDICATE NO LONGER DEPRESSED
EA43 EB14 1960 Jup SHORT K26 3 INTERRUPT_RETURN
1961
1962 o TEST FOR HOLD STATE
1963
EA4S 1964 K25: ; NO-SHIFT-FOUND
EA4S 3C80 1965 CHP AL,80H 3 TEST FOR BREAK KEY
EA47 7310 1966 JAE K26 i NOTHING FOR BREAK CHARS FROM HERE ON
EA49 F606180008 1967 TEST  KB_FLAG_1,HOLD_STATE 3 ARE WE IN HOLD STATE
EAGE 7617 1968 Jz K28 3 BRANCH AROUND TEST IF NOT
EAS0 3C45 1969 cup AL, NUM_KEY
EA52 7405 1970 JE K26 3 CAN'T END HOLD ON NUM_LOCK
EAS4 80261800F7 1971 AND KB_FLAG_1,NOT HOLD_STATE i TURN OFF THE HOLD STATE BIT
EASS 1972 K26t 3 INTERRUPT-RETURN
EAS9 FA 1973 cLI 3 TURN OFF INTERRUPTS
EASA B020 1974 MoV AL,EOI 3 END OF INTERRUPT COMMAND
EASC E620 1975 ouT 020H,AL i SEND COMMAND TO INT CONTROL PORT
EASE 1976 K27: 3 INTERRUPT-RETURN-NO-EOX
EASE 07 1977 POP ES
EASF 1F 1978 poOP us
EA6O SF 1979 POP 34
EA61 SE 1980 POP sI
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EA62 5A 1981 POP oX
EA63 59 1982 POP X
EA64 5B 1983 POP BX
EASS 58 1984 PoP AX } RESTORE STATE
EA66 CF 1985 IRET ; RETURN, INTERRUPTS BACK ON .
1986 i WITH FLAG CHANGE
1987
1988 pe— NOT IN  HOLD STATE, TEST FOR SPECIAL CHARS
1989
EA67 1990 K28: 3 NO-HOLD-STATE
EA67 F606170008 1991 TEST  KB_FLAG,ALT_SHIFT 3 ARE WE IN ALTERNATE SKIFT
EA6C 7503 1992 INZ K29 } JUMP IF ALTERNATE SHIFT
EAGE E99100 1993 Jnp K38 } JUMP IF NOT ALTERMNATE
1994
1995 Pp— YEST FOR RESET KEY SEQUENCE (CTL ALT DEL)
1996
EA71 1997 K29: i TEST-RESET
EA71 F606170004 1998 TEST  KB_FLAG,CTL_SHIFT i ARE WE IN CONTROL SHIFT ALSO
EA76 7433 1999 3z K31 3 NO_RESET
EA78 3C53 2000 cHP AL,DEL_KEY i SHIFT STATE IS THERE, TEST KEY
EA7A 752F 2001 JNE K31 i NO_RESET
2002
2003 PSP CTL-ALT-DEL HAS BEEN FOUND, DO 1/0 CLEANUP
2004
EA7C €70672003412 2005 MoV RESET_FLAG, 1234H i SET FLAG FOR RESET FUNCTION
EA82 EASBEQOOFO 2006 JHp RESET ’ i JUMP TO POMER ON DIAGNOSTICS
2007
! 2008 FP——— ALT-INPUT-TABLE
1 EA8Y 2009 K30 LABEL  BYTE .
o EAB7 52 2010 0B 82,79,80,81,75,76,77
) EA8S 4F
EA89 50
EA8A 51
; EA8B 4B
i EASC 4C
: EA8D 4D
B EASE 47 2011 o8 71,72,73 3 10 NUMBERS ON KEYPAD
: EABF 48
S EA90 49
B 2012 T SUPER-SHIFT-TABLE
EASL 10 2013 o8 16,17,18,19,20,21,22,23 ; A-Z TYPEWRITER CHARS
EA92 11
EA93 12
EAS4 13
EA95 14
EA% 15
EA97 16
EA98 17
EA99 18 2014 o8 24,25,30,31,32,33,34,35
EASA 19
EASB 1E
EASC IF
EASD 20 _
EASE 21 ‘
EASF 22
EAAD 23
EAAL 26 2015 08 36,37,38,44,45,66,47,08
EAAZ 25
EAA3 26
EAAG 2C
EAAS 2D
EAA6 2E
EAAY 2F
EAAS 30
EAA9 31 2016 o8 49,50
EAAA 32
2017
2018 Pp—— IN ALTERNATE SHIFT, RESET NOT FOUND
2019
£AAB 2020 K31: i NO-RESET
EAAB 3C39 2021 cHp AL,57 ; TEST FOR SPACE KEY
EAAD 7505 2022 JNE K32 3 NOT THERE
EAAF B020 2023 Hov AL, i SET SPACE CHAR
EAB] E92101 2024 Jup K57 3 BUFFER_FILL
2025
2026 jmmm—- LOOK FOR KEY PAD ENTRY
2027

Wl
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EABS
EAB4
EAB7
EABA
EABB
EABC
EABE
EAC2
EACS
EAC7
EAC9
EACB
EACE

EADC
EADO
EADS
EADS
EADS
EADA
EADC
EADE

EAEL
EAEL
EAE3
EAES
EAE?7
EAE9
EAEC
EAEE

EAF1
EAF1
EAF3
EAF5
EAFS
EAF8
EAF8
EAFA
EAFC
EAFF

EBO2
EBO2
EBO7

EBO9
EBOB
EBOD
EBLL
EBIS
EB19
EBLE
EB20
EB22
EB2S
EB2S
EB27
EB29
EB2E
EB30

EB32

BFB7EA
B890A00
F2

AE
7512
81EFB8EA
A01900
B40A
Fo6Es
03C7
A21900
EB89

C606196000
B91A0C

F2

AE

7505

8000
ESF400

3co2
720C
3C0E
7308
80C476
B0OO
E9E400

3C3e
7303

ES61FF

3C47
73F9
BB5FE9
E91BO1

F606170004
7458

3C4a6

7518
8B1E80OO
891E1A00
891E1C00
€606710080
cols

2BCO
E9B00O

3C45
7521
800E180008
B020
E620

803E490007

LINE

2028
2029
2030
2031

2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046

2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
<060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078

2079

2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102

SOURCE

K32: 3 ALT-KEY-PAD
MoV DI,OFFSET K30 3 ALT~INPUT-TABLE
MoV CX,10 3 LOOK FOR ENTRY USING KEYPAD
REPNE SCASB 3 LOOK FOR MATCH
JNE K33 3 NO_ALT_KEYPAD
suB DI,OFFSET K30+1 3 DI NOW HAS ENTRY VALUE
MOV AL,ALT_INPUT 3 6ET THE CURRENT BYTE
MoV AH,10 § MULTIPLY BY 10
ML AH
ADD AX,DI 3 ADD IN THE LATEST ENTRY
MoV ALT_INPUT,AL 3 STORE IT AWAY
JMP K26 5 THROW AWAY THAT KEYSTROKE
3~==~-~ LOOK FOR SUPERSHIFT ENTRY
K33: 3 NO~ALT-KEYPAD
MoV ALT_INPUT,0 3 ZERO ANY PREVIOUS ENTRY INTO INPUT
MoV CX,26 3 DI,ES ALREADY POINTING
REPNE  SCASB 35 LOOK FOR MATCH IN ALPHABET
JNE K34 3 NOT FOUND, FUNCTION KEY OR OTHER
MOV AL,0 3 ASCII CODE OF ZERO
JHP K57 3 PUT IT IN THE BUFFER
§-——-= LOOK FOR TOP ROW OF ALTERMATE SHIFT
K34: 3 ALT-TOP-ROW
cMp AL,2 3 KEY WITH '1' ON IT
JB K35 5 NOT ONE OF INTERESTING KEYS
CMP ALsl4 3 IS IT IN THE REGION
JAE K35 3 ALT-FUNCTION
ADD AH,118 3 CONVERT PSUEDO SCAN CODE TO RANGE
Mov AL,0 5 INDICATE AS SUCH
JHp K57 5 BUFFER_FILL
jom——— TRANSLATE ALTERNATE SHIFT PSEUDO SCAN CODES
K35: 3 ALT-FUNCTION
CHp AL,59 3 TEST FOR IN TABLE
JAE K37 3 ALT-CONTINUE
K36: 3 CLOSE-RETURN
JHP K26 3 IGNORE THE KEY
K37: 3 ALT-CONTINUE
cHp AL,71 3 IN KEYPAD REGION
JAE K36 3 IF SO, IGNORE
MOV BX,0FFSET K13 3 ALT SHIFT PSEUDO SCAN TABLE
JMP K63 3 TRANSLATE THAT
jom——— NOT IN ALTERNATE SHIFT
K38: NOT-ALT-SHIFT

TEST KB_FLAG,CTL_SHIFT
JZ Ka4

ARE WE IN CONTROL SHIFT
NOT-CTL-SHIFT

-- CONTROUL SHIFT, TEST SPECIAL CHARACTERS

jum——— TEST FOR BREAK AND PAUSE KEYS
cHpP AL,SCROLL_KEY 3 TEST FOR BREAK
JNE K39 i NO-BREAK
MoV BX,BUFFER_START 3 RESET BUFFER TO EMPTY
Hov BUFFER_HEAD,BX
MOV BUFFER_TAIL,BX
MOV BIOS_BREAK,80H 3 TURN ON BIOS_BREAK BIT
INT 1BH 5 BREAK INTERRUPT VECTOR
suB AX, AX 3 PUT OUT DUMMY CHARACTER
Jup K57 3 BUFFER_FILL
K39: $ NO-BREAK
CHP AL, NUM_KEY 3 LOOK FOR PAUSE KEY
JNE Kal 3 NO-PAUSE
OR KB_FLAG_1,HOLD_STATE 3 TURN ON THE HOLD FLAG
MoV AL,EOI 3 END OF INTERRUPT TO CONTROL PORT
outT 020H,AL 5 ALLOW FURTHER KEYSTROKE INTS
jm——— DURING PAUSE INTERVAL, TURN CRT BACK ON
cHp CRY_MODE,?7 3 IS THIS BLACK ANO WHITE CARD
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LOC 0BJ

EB37
EB39
EB3C
EB3F
EB40
EB4O
EB4S
EB47
EB4A

EB4A
EB4C
EB4E
EB51

EB54
EB5S4S
EB57

EB59
EB5B
EBSB
EBSE

EB61
EB61
EB63
EB65
EB6A

EB6C
EBGE
EB70
EB73
EB75
EB75
EB77

EB79
EB7B
EB7D
EB7F
EB82
EB82
EB84
EB86
EB&Y
EBSC
EBSC
EBSF

EB91
EB91
EB%6
£B98
EB9D

EB9F
EBYF
EBAl
EBA3
EBAS
EBA7

7407
BAD303
A06500
EE

F606180008
75F9
E914FF

3c37
7506
880072
E98100

BBSEES
3c3s

7276

BBCSES
E9BCO0

3C47
732C
F606170003
745A

3COF
7505
B8OOOF
EB60

3C37
7509

8020
E620
cbos
E9DCFE

3C38
7206
BBSS5EQ
E99100

BB1BES
EB4O

F606170020
7520
F606170003
7520

3C4A
7408
3C4E
740C
2C47

LINE

2103
2104
2105
2106
2107
2108
2109
2110
2111

2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131

2132
2133
2134
2135
2136
2137
2138
2139
2140
2141

2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161

2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179

SOURCE
JE K40 3 YES, NOTHING TO DO
MoV DX, 0308H 3 PORT FOR COLOR CARD
MoV AL,CRT_MODE_SET 3 GET THE VALUE OF THE CURRENT MODE
ouT DX, AL } SET THE CRT MODE, SO THAT CRT IS ON
K40: 3 PAUSE-LOOP
TEST  KB_FLAG_1,HOLD_STATE
INZ K40 i LOOP UNTIL FLAG TURNED OFF
e x27 } INTERRUPT_RETURN_NO_EOI
Kal: 3 NO-PAUSE
jom——— TEST SPECIAL CASE KEY 55
cHp AL,55
JNE K42 3 NOT-KEY-55
MOV AX,114%256 3 START/STOP PRINTING SWITCH
JMP K57 3 BUFFER_FILL
FY— SET UP TO TRANSLATE CONTROL SHIFT
Ke2: ; NOT-KEY-55
nov BX,OFFSET K8 } SET UP TO TRANSLATE CTL
cHp AL,59 3 IS IT IN TABLE
3 CTL-TABLE-TRANSLATE
JB K56 } YES, GO TRANSLATE CHAR
K&3: } CTL-TABLE-TRANSLATE
MoV BX,0FFSET K9 ' ; CTL TABLE SCAN
Jnp K63 ;i TRANSLATE_SCAN
jmmmme NOT IN CONTROL SHIFT
K& 3 NOT-CTL-SHIFTY
cHp AL, 71 } TEST FOR KEYPAD REGION
JAE K48 ; HANDLE KEYPAD REGION
TEST  KB_FLAG,LEFT_SHIFT+RIGHT_SHIFT
Jz K56 3 TEST FOR SHIFT STATE
R UPPER CASE, HANDLE SPECIAL CASES
cHe AL, 15 ; BACK TAB KEY
JNE K45 3 NOT-BACK-TAB
Hov AX,15#256 ;i SET PSEUDO SCAN COOE
Jmp SHORT KS§7 + BUFFER_FILL
K45: i NOT-BACK-TAB
cHP AL,55 } PRINT SCREEN KEY
JNE K46 3 NOT-PRINT-SCREEN
3-=-—- ISSUE INTERRUPT TO INDICATE PRINT SCREEN FUNCTION
MOV AL,EOI ; END OF CURRENT INTERRUPT
ouT 020H,AL i SO FURTHER THINGS CAN HAPPEN
INT SH ; ISSUE PRINT SCREEN INTERRUPT
JHP K27 ; GO BACK WITHOUT EOI OCCURRING
K46: 3 NOT-PRINT-SCREEN
cHP AL,59 3 FUNCTION KEYS
JB K47 3 NOT-UPPER-FUNCTION
MOV BX,OFFSET K12 ; UPPER CASE PSEUDO SCAN CODES
Jnp K63 5 TRANSLATE_SCAN
K&7: } NOT-UPPER-FUNCTION
MoV BX,OFFSET K11 } POINT TO UPPER CASE TABLE
Jmp SHORT K56 } OK, TRANSLATE THE CHAR
R KEYPAD KEYS, MUST TEST NUM LOCK FOR DETERMINATION
Kaa: 3 KEYPAD-REGION
TEST  KB_FLAG,NUM_STATE } ARE WE IN NUM_LOCK
JNZ K52 ; TEST FOR SURE
TEST  KB_FLAG,LEFT_SHIFT+RIGHT_SHIFT ; ARE WE IN SHIFT STATE
JNZ K53 3 IF SHIFTED, REALLY NUM STATE
R BASE CASE FOR KEYPAD
K49: } BASE-CASE
chp AL, 76 } SPECIAL CASE FOR A COUPLE OF KEYS
JE K50 3 HINUS
ce AL, 78
JE KS1
sus AL, 71 5 CONVERT ORIGIN
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EBA9
EBAC
EBAE
EBAE
EBB1
EBB3
EBB3
EBBG6

EBBS
E£BBS
EBBD
EBBF
EBBF
EBCl
EBCS

EBCS
EBC6
EBC8
EBCA
EBCC
EBCE
EBCE

EBD1
EBDI
EBO3

EBDS
EBDS
EBD7
EBD9
EBDC

EBDE
EBDE
EBE3

EBES
EBEA

EBEC
EBEE
EBFG
EBF2
EBF4
EBF6
EBF8
EBF8

EBFB
EBFB
EBFD
EBFF
ECO1
ECO3
EC05
ECO0S5
ECO09
ECOB

BB76E9
EB71

88204A
EB22

B82B4E
EBID

F606170003
75€E0

2Ca6
BB69E9
EBOB

3C38
7204
B0OOO
EBO7

BBELES

FEC8
2ED7

ICFF
761F
8OFCFF
741A

F606170040
7420

F606170003
740F

3C4l
7215
3C5A
7711
0420
EBOD

E95EFE

3C61
7206
3C7A
7702
2C20

8B1E1CO0
8BF3
E863FC

LINE

2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2206
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256

SOURCE

K50:

K51:

K53:

K55:

K59:

Kél:

MIGHT BE

TEST
JNZ

suB - -

MOV
JHP

BX,0FFSET K15
SHORT Ké4

AX,74%#2564+"="
SHORT K57

AX,78%256+" +*
SHORT K57

- e

BASE CASE TABLE
CONVERT TO PSEUDC SCAMN

HINUS
BUFFER_FILL

PLUS
BUFFER_FILL

NUM LOCK, TEST SHIFT STATUS

KB_FLAG, LEFT_SHIFT+RIGH
K49

AL,70
BX,0OFFSET Kl4
SHORT K56

PLAIN OLD LOWER CASE

cHP
JB

JHP

Hov

AL,59
K55

AL,O D
SHORT K57

B8X,0FFSET K10

TRANSLATE THE CHARACTER

DEC
XLAT

AL
CS:K1l

PUT CHARACTER INTO BUFFER

cHp
JE
CHP
JE

AL,~1
K59
AH,-1
K59

HANDLE THE CAPS LOCK PROBLEM

TEST
Jz

KB_FLAG,CAPS_STATE
K6l

IN CAPS LOCK STATE

TEST
Jz

KB_FLAG, LEFT_SHIFT+RIGHT_SHIFT

Ké0

-

. we e we we - we - e e e e

H

ALMOST-NUM-STATE

T_SHIFY

SHIFTED TEMP OUT OF NUM STATE
REALLY_NUM_STATE

CONVERT ORIGIM

NUM STATE TABLE
TRANSLATE_CHAR

NOT-SHIFT

TEST FOR FUNCTION KEYS
NOT-LOWER-FUNCTION
SCAN CODE IN AH ALREADY
BUFFER_FILL
NOT-LOWER-FUNCTION

LC TABLE

TRANSLATE-CHAR
CONVERT ORIGIN
CONVERT THE SCAN CODE TQO ASCIIX

BUFFER=-FILL

IS THIS AN IGNORE CHAR
YES, DO NOTHING WITH IT
LOOK FOR -1 PSEUDO SCAN
NEAR_INTERRUPT_RETURN

BUFFER-FILL-NOTEST
ARE WE IN CAPS LOCK STATE
SKIP IF NOT

3 TEST FOR SHIFT STATE

IF NOT SHIFT, CONVERT LOWER TO UPPER

CONVERT ANY UPPER CASE TO LOWER CASE

CHMP
JB
CHP
JA
ADD
JHP

P

AL, A"

K61

AL,'Z"*

Ké1l
AL,'a’'="A"’
SHORT Ké1l

K26

. .

- we oW e ws

FIND OUT IF ALPHABETIC
NOT_CAPS_STATE

NOT_CAPS_STATE
CONVERT.TO LOWER CASE
NOT_CAPS_STATE
NEAR-INTERRUPT-RETURN
INTERRUPT_RETURN

CONVERT ANY LOWER CASE TO UPPER CASE

cMpP
JB
CcHP
JA
suB

AL, 'a’

Kel

AL, 'z’

K61

AL, 'a’'-"'A’

BX,BUFFER_TAIL
SI,BX
K&

- o owe

LOWER-TO~UPPER
FIND OUT IF ALPHABETIC
NOT_CAPS_STATE

NOT_CAPS_STATE
CONVERT TO UPPER CASE
NOT-CAPS-STATE

SET THE END POINTER TO THE BUFFER
SAVE THE VALUE

ADVANCE THE TAIL
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LOC 08J LINE SOURCE

ECOE 3B1E1A00 2257 cHp BX,BUFFER_HEAD } HAS THE BUFFER NRAPPED AROUND
EC12 7413 2258 JE K62 3 BUFFER_FULL_BEEP
EC14 8904 2259 MoV 1SI1,AX 3+ STORE THE VALUE
EC16 891E1CO0 2260 MOV BUFFER_TAIL,BX } MOVE THE POINTER UP .
ECIA E93CFE 2261 e K26 3 INTERRUPT_RETURN
2262
2263 e TRANSLATE SCAN FOR PSEUDO SCAN CODES
2264 o~
EC10 2265 K63: 3 TRANSLATE-SCAN o
ECID 2C38 2266 sus ALy59 + CONVERT ORIGIN TO FUNCTION KEYS SR
ECIF 2267 K643 3 TRANSLATE-SCAN-ORGD e
ECIF 2ED7 2268 ALAT  €S:K9 } CTL TABLE SCAN
EC21 BAEO 2269 MoV AH, AL 3 PUT VALUE INTO AH
EC23 B000 2270 Hov AL,0 i ZERO ASCII COOE
EC25 EBAE 2271 Jnp K57 } PUT IT INTO THE BUFFER
2272
2273 KB_INT ENDP
2274
2275 jomm—- BUFFER IS FULL, SOUND THE BEEPER
2276
gc27 2277 K62: 3 BUFFER-FULL-BEEP
EC27 BO20 2278 mov AL,EOI ; END OF INTERRUPT COMMAND
EC29 E620 2279 ouT 20H, AL ; SEND COMMAND TO INT CONTROL PORT
EC2B BBB00O 2280 Mov BX,080H R } NUMBER OF CYCLES FOR 1/12 SECOND TONE
EC2E E461 2281 N AL,KB_CTL ; GET CONTROL INFORMATION
. EC30 50 2282 PUSH  AX i SAVE
! EC31 2283 K65: 3 BEEP-CYCLE
i EC31 24FC 2284 AND AL,OFCH ; TURN OFF TIMER GATE AND SPEAKER DATA
| EC33 E661 2285 ouT KB_CTL,AL 3 OUTPUT TO CONTROL .
i EC35 B94800 2286 MoV CX,48H i HALF CYCLE TIME FOR TONE
H Ec3s 2287 K66 :
) EC38 E2FE 22088 LOOP  Kéé 3 SPEAKER OFF
' EC3A 0CO2 2289 oR AL,2 ; TURN ON SPEAKER BIT
EC3C E661 2290 ouT KB_CTL,AL ; OUTPUT TO CONTROL
EC3E B94800 2291 MoV CX»48H 3 SET UP COUNT
EC41 2292 K672
: EC41 E2FE 2293 LOOP K67 } ANOTHER HALF CYCLE
e EC43 4B 2294 DEC BX i TOTAL TIME COUNT )
' EC44 7SEB 2295 JNZ K65 3 DO ANOTHER CYCLE .
EC46 58 2296 POP AX ; RECOVER CONTROL
EC47 E661 2297 ouT KB_CTL,AL 3 OUTPUT THE CONTROL
EC49 E912FE 2298 Jnp K27
2299
EC4C 20333031 2300 F1 o8 * 301°,13,10 ; KEYBOARD ERROR
EC50 0D
EC51 O0A
EC52 363031 2301 F3 b8 '601°,13,10 ; DISKETTE ERROR
EC55 0D
EC56 OA
2302
S 2303 3== INT 13
" 2304 i DISKETTE I/0 : v
2305 3 THIS INTERFACE PROVIDES ACCESS TO THE 5 1/4 DISKETTE DRIVES : .
2306 3 INPUT :
2307 3 (AH)=0 RESET DISKETTE SYSTEM :
2308 5 HARD RESET TO NEC, PREPARE COMMAND, RECAL REQUIRED :
2309 3 ON ALL DRIVES :
2310 (AH)=1 READ THE STATUS OF THE SYSTEM INTO (AL) :

H
2311 i DISKETTE_STATUS FROM LAST OPERATION 1S USED :
2312 ; ' :
2313 3 REGISTERS FOR READ/WRITE/VERIFY/FORMAT : :
2314 ; (DL) - DRIVE NUMBER (0-3 ALLOWED, VALUE CHECKED) :
2315 : (BH) - HEAD NUMBER (0-1 ALLOWED, NOT VALUE CHECKED} :
2316 ; (CH) - TRACK NUMBER (0-39, NOT VALUE CHECKED) :
2317 3 (CL) - SECTOR NUMBER (1-8, NOT VALUE CHECKED, :
2318 ; NOT USED FOR FORMAT) :
2319 3 (AL) - NUMBER OF SECTORS ( MAX = 8, NOT VALUE CHECKED, NOT USED :
2320 3 FOR FORMAT) :
2321 : (ES:BX) - ADDRESS OF BUFFER ( NOT REQUIRED FOR VERIFY) :
2322 5 . ;
2323 ; (AH)=2 READ THE DESIRED SECTORS INTO MEMORY : 7
23264 3 (AH)=3 WRITE THE DESIRED SECTORS FROM MEMORY :
2325 3 (AH)24 VERIFY THE DESIRED SECTORS :
2326 } (AH)=5 FORMAT THE DESIRED TRACK :
2327 ; FOR THE FORMAT OPERATION, THE BUFFER POINTER (ES,BX)  :
‘ 2328 s MUST POINT TO THE COLLECTION OF DESIRED ADDRESS FIELOS :
2329 } FOR THE TRACK. EACH FIELD IS COMPOSED OF 4 BYTES, : .
t

A-34 System BIOS



LoC 0BJ LINE SOURCE

2330 3 (C,H,R,N), WHERE C = TRACK NUMBER, H=HEAD NUMBER, :
2331 3 R = SECTOR NUMBER, N= MRMBER OF BYTES PER SECTOR :
2332 3 (00=128, 01=256, 02=512, 03=1024}. THERE MUST BE ONE
2333 3 ENTRY FOR EVERY SECTOR ON THE TRACK. THIS INFORMATION :
2334 3 IS USED TO FIND THE REQUESTED SECTOR DURING READ/ARITE ¢
2335 3 ACCESS. :
2336 3 :
- . 2337 i DATA VARIABLE ~- DISK_POINTER :
' 2338 H DOUBLE WORD POINTER TO THE CURRENT SET OF DISKETTE PARAMETERS
(,' A 2339 i OUTPUT :
2340 3 AH = STATUS OF OPERATION :
2341 3 STATUS BITS ARE DEFINED IN THE EQUATES FOR :
2342 } DISKETTE_STATUS VARIABLE IN THE DATA SEGMENT OF THIS  :
2343 ; MODULE. :
2344 3 CY = 0 SUCCESSFUL OPERATION (AH=0 ON RETURN) :
2345 3 CY = 1 FAILED OPERATION (AH HAS ERROR REASON) :
2346 3 FOR READ/MRITE/VERIFY :
23647 3 DS,BX,0X,CH,CL PRESERVED :
2348 ; AL = NWMBER OF SECTORS ACTUALLY READ :
2349 3 a%%u# AL MAY NOT BE CORRECT IF TIME OUT ERROR OCCURS  :
2350 3 NOTE: IF AN ERROR IS REPORTED BY THE DISKETTE CODE, THE :
2351 ; APPROPRIATE ACTION IS TO RESET THE DISKETTE, THEN RETRY :
2352 3 THE OPERATION. ON READ ACCESSES, NO MOTOR START DELAY :
2353 3 IS TAKEN, SO THAT THREE RETRIES ARE REQUIRED ON READS
2356 3 TO ENSURE THAT THE PROBLEM IS NOT DUE TO MOTOR :
2355 3 START-UP. :
2356 i
2357 ASSUME CS:CODE,DS:DATA,ES:DATA
EC59 2358 ORG 0EC59H >
EC59 2359 DISKETTE_IO PROC  FAR =
EC59 FB 2360 STI 3 INTERRUPTS BACK ON =
EC5A 53 2361 PUSH  BX 3 SAVE ADDRESS
EC58 51 2362 PUSK X S
ECSC 1E 2363 PUSH DS i SAVE SEGMENT REGISTER VALUE -
ECSD S6 2364 PUSH  SI 3 SAVE ALL REGISTERS DURING OPERATION o
_ ECSE 57 2365 PUSH DI =
a EC5F 55 2366 PUSH  BP %
S EC60 52 2367 PUSH DX ;,
: EC61 8BEC 2368 MoV BP,SP 3 SET UP POINTER TO HEAD PARM i
EC63 EBF30D 2369 CALL  DDS
EC66 EB1C00 2370 CALL  J1 3 CALL THE REST TO ENSURE DS RESTORED
: EC69 BB040O 2371 MoV BX,4 3} GET THE MOTOR WAIT PARAMETER
A EC6C EBFDOL 2372 CALL  GET_PARM
EC6F 88264000 2373 Mov HOTOR_COUNT, AH 3 SET THE TIMER COUNT FOR THE MOTOR
EC73 8A264100 2374 MoV AH,DISKETTE_STATUS 3 GET STATUS OF OPERATION
" EC77 80FCO1 2375 cHP AH, 1 3 SET THE CARRY FLAG TO INDICATE
EC7A F5 2376 cMe + SUCCESS OR FAILURE
EC7B 5A 2377 PoP DX i RESTORE ALL REGISTERS
EC7C 5D 2378 PoP BpP
EC7D 5F 2379 FOP oI
EC7E SE 2380 POP L3¢
EC7F 1IF 2381 POP s
EC80 59 2382 pop cx
EC81 58 2383 POP BX 3 RECOVER ADDRESS
EC82 CAC200 2384 RET 2 3} THROW AWAY SAVED FLAGS
2385 DISKETTE_IO ENDP
2386
EC85 2387 J1 PROC  NEAR
EC85 8AFO 2388 Mov OH, AL 5} SAVE % SECTORS IN DH
EC87 80263F007F 2389 AND MOTOR_STATUS, 07FH 3 INDICATE A READ OPERATION
EC8C OAEG 2390 oR AH, AH i AH=O
ECSE 7427 2391 Jz DISK_RESET
EC90 FECC 2392 DEC AH 3 AH=1
EC92 7473 2393 Jz DISK_STATUS
EC9% C606410000 2394 Mov DISKETTE_STATUS,0 ; RESET TWE STATUS INDICATOR
EC99 BOFA04 2395 cHp oL,6 3 TEST FOR DRIVE IN 0-3 RANGE
EC9C 7313 2396 JAE J3 3 ERROR IF ABOVE
EC9E FECC 2397 DEC AH 3 AH=2
] ECAD 7469 2398 Jz DISK_READ
f ECA2 FECC 2399 DEC AH 3 AH=3
( S ECAG 7503 2400 JNZ NH 3 TEST_DISK_VERF
Nl ECA6 E99500 2401 Jmp DISK_WRITE
ECA9 2402 Ja: 3 TEST_DISK_VERF
ECA9 FECC 26403 DEC AH 3 AH=4
ECAB 7467 2606 Jz DISK_VERF
ECAD FECC 2405 DEC AH 3 AH=5
ECAF 7467 2406 Jz DISK_FORMAT
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’ LOC 0BJ LINE SOURCE

ECBI1 2407 J3: 3 BAD_COMMAND
L ECB1 C606410001 2408 MoV DISKETTE_STATUS,BAD_CMD ; ERROR CODE, NO SECTORS TRANSFERRED
' ECB6 C3 2409 RET t UNDEFINED OPERATION
2410 J ENOP
2411 .
2612 PR RESET THE DISKETTE SYSTEM
2613
€cB? 2414 DISK_RESET PROC  NEAR
ECB7 BAF203 2415 Hov DX,03F2H ) 3 ADAPTER CONTROL PORT —
ECBA FA 2416 cLI : 3 NO INTERRUPTS { :
ECBB AC3F00 26417 MoV AL,HOTOR_STATUS ; MHICH MOTOR IS ON LA
' ECBE B104 2418 Hov L4 3 SHIFT COUNT S
ECCO D2E0 2419 SAL AL.CL 3 MOVE MOTOR VALUE TO HIGH NYBBLE
ECC2 AB20 2420 TEST AL, 20H } SELECT CORRESPONDING DRIVE
ECC4 750C 2421 INZ 5 5 JUMP IF MOTOR ONE IS ON
! . ECC6 AB4O 2622 TEST AL, 40H
g ECC8 7506 2423 INZ J4 ; JUMP IF MOTOR TWO IS ON
’ ECCA A880 2424 TEST AL, 80H
o ECCC 7406 2425 3z J6 } JUMP IF MOTOR ZERO IS ON
o ECCE FECO 2426 INC AL
ECDO 2627 J4:
ECDO FECO 2628 INC AL
ECD2 2429 J5:
ECD2 FECO 2430 NG AL
ECD% 2431 J6: \
ECD4 0C08 2432 R AL,8 i TURN ON INTERRUPT ENABLE
ECD6 EE 2633 out DX, AL ; RESET THE ADAPTER
ECD7 C6063E0000 2634 MoV SEEK_STATUS, 0 i SET RECAL REQUIRED ON ALL DRIVES
ECDC C606410000 2435 MoV DISKETTE_STATUS,0 } SET OK STATUS FOR DISKETTE
. ECEL 0C04 2436 oR AL 3 TURN OFF RESET '
ECE3 EE 2437 out DXsAL ; TURN OFF THE RESET
ECE4 FB 2638 sTI i REENABLE THE INTERRUPTS
ECE5 EB2A02 26439 CALL  CHK_STAT_2 3 DO SENSE INTERRUPT STATUS
2440 5 FOLLOWING RESET
ECES A04200 2441 MoV AL,NEC_STATUS ; IGNORE ERROR RETURN AND DO OMN TEST
ECEB 3CCO 2442 CHP AL, 0COH 3 TEST FOR DRIVE READY TRANSITION
ECED 76406 2463 2z a7 3 EVERYTHING OK
ECEF 800E410020 2444 oR DISKETTE_STATUS,BAD_NEC ; SET ERROR CODE
ECF4 €3 2445 RET
2446
2447 Jp— SEND SPECIFY COMMAND TO NEC
2448
ECFS 26445 7 3 DRIVE_READY
ECF5 B403 2450 MoV AH,03H i SPECIFY COMMAND
e ECF7 €84701 2451 CALL  NEC_OUTPUT 3 OUTPUT THE COMMAND
S ECFA BB0100 2452 mov BX, 1 } FIRST BYTE PARM IN BLOCK
ECFD E86C01 2453 CALL  GET_PARM ; TO THE NEC CONTROLLER
D00 BBO300 24564 MoV BX.3 3 SECOND BYTE PARM IN BLOCK
EDO3 E86601 2455 CALL  GET_PARM 3 TO THE NEC CONTROLLER
EDOS 2456 J8:. i RESET_RET
EDO6 C3 2457 RET } RETURN TO CALLER
2458 DISK_RESET ENOP
Sy 2459
; 26460 P DISKETTE STATUS ROUTINE .
2461
EDO7 2462 DISK_STATUS PROC  NEAR
EDO7 A04100 2463 MoV AU, DISKETTE_STATUS
EDOA C3 2664 RET
2465 DISK_STATUS ENDP
2666
2667 PR DISKETTE READ
2468
E00B 2469 DISK_READ PROC  NEAR
EDOB BOG6 2470 Mov AL, 046H 3 READ COMMAND FOR DMA
E0OD 2471 J9: 5 DISK_READ_CONT
EDOD E8BA01 2672 CALL  DMA_SETUP 3 SET UP THE DMA
ED10 B4E6 2473 Hov AH, OE6H 3 SET UP RD COMMAND FOR NEC CONTROLLER
ED12 EB36 2474 P SHORT RW_OPN 3 60 DO THE OPERATION
2475 DISK_READ ENDP -
2476 )
26477 }-=--- DISKETTE VERIFY
2478 oy
ED14 2479 DISK_VERF PROC  NEAR
D14 BOG2 2480 MoV AL,062H 5 VERIFY COMMAND FOR DMA
EDL6 EBFS5 2481 ne J5 3 DO AS IF DISK READ
2682 OISK_VERF ENDP
2483
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LOC 08J

ED18
ED18
ED1D
EDIF
ED22
ED24
ED26
ED26
ED29
ED2C
ED2F
ED32
ED35
ED38
ED38

ED3E
ED3E
ED43
ED4S
ED48

EDGA
ED%A
ED4C
ED51
ED53
ED54
EDS4

ED55
EDS56
EDS8
EDS5A
ED5C

ED5D
ED62
ED66
ED68
ED6D
ED71
ED72
ED74
ED76
ED78
ED7A
ED7B
ED7E
ED7F

ED8O
ED8S
ED87
ED8A
ED8D
ED8F
ED&F
ED91
ED93
ED93

800E3F0080
BOYA
EBA601L
B440D

EB24

BB0700
£84001
BB0900O
EB3A0L
BBOFOO
E83401
BB1100
ESABOQ

800E3F0080
BO4GA
EB800!L
B4C5

7308
606410009
B00O

c3

50

51
8ACA
BOO1
D2EO
FA

C6064000FF
84063F00
7531
80263FCOF0
08063F00
F8

BO10

D2EO

CAC2

ocoC

52

BAF203

EE

5A

F6063F0080
7412
BB1400
EBDF00
OAE4

7408
2BC9

E2FE

LINE

2486
2485
2486
26487
2488
2489
2490
2491
2492
2493
249
2495
2496
2497
2498
2499
2500
2501
2502
2503
2506
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521

2522
2523
2524
2525
2526
2527
2528
2529
2530
2531

2532

2533
2534
2535
2536
2537
2538
2539
2540
2541

2542
2543
2544
2545
2546
2547
2548
2549
2550
2551

2552
2553
2554
2555
2556
2557
2558
2559
2560

SOURCE

j=~«=-- DISKETTE FORMAT

DISK_FORMAT PROC  NEAR
oR MOTOR_STATUS, 80H i INDICATE WRITE OPERATION
Hoy AL, 04AH } WILL WRITE TO THE DISKETTE
CALL  DMA_SETUP 3 SET UP THE DMA
Hov AH, 04DH } ESTABLISH THE FORMAT COMMAND
JMP SHORT RW_OPN } DO THE OPERATION
Jio: 3} CONTINUATION OF RW_OPN FOR FMT
nov BX,7 i GET THE
CALL  GET_PARH }  BYTES/SECTOR VALUE TO NEC
Hov BX,9 3 GEY THE
CALL  GET_PARM } SECTORS/TRACK VALUE TO NEC
Hov BX,15 i GET THE
CALL  GET_PARM 3 GAP LENGTH VALUE TO NEC
1oV BX,17 3 GET THE FILLER BYTE
JHP J16 3 TO THE CONTROLLER
DISK_FORMAT ENOP
R DISKETTE WRITE ROUTINE
DISK_WRITE PROC  NEAR
oR MOTOR_STATUS, 80H 3 INDICATE WRITE OPERATION
Hov AL,04AH } OMA WRITE COMMAND
CALL  DMA_SETUP
Mov AH, 0C5H 3 NEC COMMAND TO WRITE TO DISKETTE
DISK_WRITE ENDP
jommmm ALLOW WRITE ROUTINE TO FALL INTQ RW_OPN
H
i RM_OPN :
3 THIS ROUTINE PERFORMS THE READ/WRITE/VERIFY OPERATION :
H
RW_OPN PROC  NEAR
JNC Ji1 3 TEST FOR DMA ERROR
Hov DISKETTE_STATUS,DHA_BOUNDARY 3 SET ERROR
MOV AL,O i NO SECTORS TRANSFERRED
RET } RETURN TO MAIN ROUTINE
Ji1: 3 DO_RW_OPN
PUSH  AX 3} SAVE THE COMMAND
PT— TURN ON THE MOTOR AND SELECT THE DRIVE
PUSH  CX 3} SAVE THE T/S PARMS
Mov cL,0L 3 GET DRIVE NUMBER AS SHIFT COUNT
MOV ALl 3} MASK FOR DETERMINING MOTOR BIT
SAL AL,CL 3 SHIFT THE MASK BIT
cLr 3 NO INTERRUPTS WHILE DETERMINING
3 MOTOR STATUS
Moy MOTOR_COUNT , 0FFH 3 SET LARGE COUNT DURING OPERATION
TEST  AL,MOTOR_STATUS } TEST THAT MOTOR FOR GPERATING
JINZ J14 7 IF RUNNING, SKIP THE WAIT
AND MOTOR_STATUS, OFOH 3 TURN OFF ALL MOTOR BITS
OR MOTOR_STATUS, AL } TURN ON THE CURRENT HOTOR
STI } INTERRUPTS BACK ON
MoV AL, 10H $ MASK BIT
SAL AL,CL 3 DEVELOP BIT MASK FOR MOTOR ENABLE
OR AL,DL 3 GET DRIVE SELECT BITS IN
oR AL,0CH } NO RESET, ENABLE DMA/INT
PUSH DX 3 SAVE REG
Mov DX,03F2H 3 CONTROL PORT ADDRESS
out DX, AL
POP ox 3 RECOVER REGISTERS
jmmmmm WAIT FOR MOTOR IF WRITE OPERATION
TEST  MOTOR_STATUS,80H 3 IS THIS A NRITE
Jz Jis 3 NO, CONTINUE WITHOUT WAIT
MOV BX,20 } GET THE MOTOR WAIT
CALL  GET_PARM } PARAMETER
oR AH, AH 3 TEST FOR NO WAIT
J12: + TEST_WAIT_TIME
iz J14 } EXIT WITH TIME EXPIRED
suB €X,CX 3+ SET UP 1/8 SECOND LOOP TIME
J13:
LoP U413 3 WAIT FOR THE REQUIRED TIME
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LOC 0BJ

ED95
ED97
ED99
ED99
ED9A

EDSB
ED9E
ED9F
EDAL
EDA3
EDAS
EDA9

EDAA
EDAD
EDBO
EDB2
EDB4
EDB7
EDBY

EDBC
EDBF
EDC1
EDCo
EDC4
EDCé
EDCY
EDCC
EDOCF
EDD!
EDD%
EDD7
EDDA
EDDD
EDEO
EDE3
EDES
EDES
EDE9
EDEC

EDED
EDFO
EDFO
EDF2
EDF5

EDF?7
EDF8
EDFB
EDFC
EDFE
EECO
EEQ2

EEQ0G
EEOS
EEO07
EEO09
EECB
EECD

FECC
EBF6

59

EEDFO0
58

8AFC
B600
7248
BEFOEDS0
56

E89400
846601
DOESG
DOE4
80E404
OCAE2
E88500

80FF4D
7503
E962FF

8AES

E87800
8A6601
E87200
BAEL

EE6D00
BBO700
E89200
880900
E88C00
BBOBOO
E88600
BBODOO

E88000
5E

E84301

7245
E87401
723F

FC
BE4200
AC
24C0
7438
3C40
7529

DOEO
B404
7224
DCEO
DOEQ

LINE

2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637

SOURCE
DEC
Jnp
Jia:
STI
POP

Ji5:

J16:

J17:
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J12

=3

DO THE SEEX OPERATION

CALL
POP

CALL

TEST FOR

cHpP

JNE
JHP

SEEK

AX

BH, AH

OH,0

J17
SI,0FFSET J17
SI

e e we we we e e

DECREMENT TIME VALUE

ARE WE DONE YET

MOTOR_RUNNING

INTERRUPTS BACK ON FOR BYPASS WALT

HOVE TO CORRECT TRACK

RECOVER COMMAND

SAVE COMMAND IN BH

SET NO SECTORS READ IN CASE OF ERROR

IF ERROR, THEN EXIT AFTER MOTOR OFF

DUMMY RETURN ON STACK FOR NEC_OUTPUT
SO THAT IT WILL RETURN TO MOTOR OFF
LOCATION

THE PARAMETERS TO THE CONTROLLER

NEC_OUTPUT
AH,[(BP+1]

AH,1

AH, 1

AH, 4

AH, 0L *
NEC_OUTPUT

FORMAT COMMAND

BH,04DH
J15
Jio

AH,CH
NEC_OUTPUT
AH,[BP+1]
NEC_OUTPUT
AH,CL
NEC_OUTPUT
BX,7
GET_PARM
BX, 9
GET_PARM
BX,11
GET_PARM
BX,13

GET_PARM
sI

LET THE OPERATION HAPPEN

CALL

JC
CALL
JC

WAIT_INT

J21
RESULTS
J2o

- - e

v

. e we

W et we ws N we we we ws we e

e e me e we

OUTPUT THE OPERATION COMMAND
GET THE CURRENT HEAD NUMBER
MOVE IT 7O BIT 2

ISOLATE THAT BIT
OR IN THE DRIVE NUMBER

IS THIS A FORMAT OPERATION
NO. CONTINUE WITH R/W/V
IF SO, HANDLE SPECIAL

CYLINDER NUMBER

HEAD NUMBER FROM STACK

SECTOR NUMBER

BYTES/SECTOR PARM FROM BLOCK
TO THE NEC

EOT PARM FROM BLOCK

TG THE NEC

GAP LENGTH PARM FROM BLOCK
TO THE NEC

DTL PARM FROM BLOCK
RW_OPN_FINISH
TO THE NEC

CAN NOW DISCARD THAT DUMMY
RETURN ADDRESS

WAIT FOR THE INTERRUPT
MOTOR_OFF

LOOK FOR ERROR

GET THE NEC STATUS
LOOK FOR ERROR

CHECK THE RESULTS RETURNED BY THE CONTROLLER

cLp
MoV
LODS
AND
Jz
CHP
JNZ

Lo0S
SAL

Jc
SAL
SAL

SI,OFFSET NEC_STATUS
NEC_STATUS

AL,0COH

J22

AL, 040H

Jis

e e e W W we

TERMINATION, FIND OUT WHY

NEC_STATUS
ALl
AH ,RECORD_NOT_FND
J19
ALl
ALl

.o

SET THE CORRECT DIRECTION
POINT TO STATUS FIELD

GET STO

TEST FOR NORMAL TERMINATION
OPN_OK

TEST FOR ABNORMAL TERMINATION
NOT ABNORMAL, BAD NEC

6ET STI1
TEST FOR EOT FOUND

RW_FAIL

TEST FOR CRC ERROR




LOC 0BJ LINE SOURCE

EEOF 8410 2638 Hov AH,BAD_CRC
EE1l 721C 2639 Jc J19 5 RW_FAIL
EEL3 DOEO 2640 SAL ALs1 } TEST FOR DMA OVERRUN
EEL5 B408 2641 Mov AH,BAD_DMA
. EE17 7216 2662 Jc J19 } RW_FAIL
EE19 DOEO 2643 SAL ALsL
EE1B DOEO 2644 SAL AL,1 } TEST FOR RECORD NOT FOUND
EE1D B404 2645 Mov AH,RECORD_NOT_FNO
EELF 720E 2646 Jc J19 3 RW_FAIL
( ) EE21 DOEO 2647 SAL ALs1
‘ EE23 B4O3 2648 MOV AH,WRYTE_PROTECT t+ TEST FOR WRITE_PROTECT
EE25 7208 2649 Jec J19 } RW_FAIL
EE27 DOED 2650 SAL ALs1 ; TEST MISSING ADDRESS MARK
EE29 B4O2 2651 Hov AH,BAD_ADDR_MARK
EE2B 7202 2652 Jo J1e } RW_FAIL
2653
2654 PR, NEC MUST HAVE FAILED
2655
EE2D 2656 Ji1s: } RW-NEC-FAIL
EE20 B420 2657 MoV AH,BAD_NEC
EE2F 2658 J19: } RH-FAIL
EE2F 08264100 2659 orR DISKETTE_STATUS, AH
EE33 E87801 2660 CALL  NUM_TRANS 3 HOW MANY WERE REALLY TRANSFERRED
EE36 2661 J20: + RW_ERR
EE36 C3 2662 RET > 3 RETURN TO CALLER
EE37 2663 Ja1: 3 RW_ERR_RES
EE37 E82FOL 2664 CALL  RESULTS ; FLUSH THE RESULTS BUFFER
EE3A C3 2665 RET
' 2666 }
2667 jemme- OPERATION WAS SUCCESSFUL oy
2668 o
EE3B 2669 Ja22: 3 OPN_OK a
EE3B E87001 2670 CALL  NUM_TRANS ; HOW MANY GOT MOVED -
EE3E 32E4 2671 XOR AH, AH ; NO ERRORS
EE4O C3 2672 RET E:
2673 RW_OPN ENDP
2674 ; »”
2675 3 NEC_OUTPUT : }
2676 ; THIS ROUTINE SENDS A BYTE TO THE NEC CONTROLLER AFTER TESTING :
be 2677 ; FOR CORRECT DIRECTION AND CONTROLLER READY THIS ROUTINE WILL @
g 2678 ; TIME OUT IF THE BYTE IS NOT ACCEPTED WITHIN A REASONABLE :
: 2679 3 AMOUNT OF TIME, SETTING THE DISKETTE STATUS ON COMPLETION. :
2680 3 INPUT :
2681 ; (AH)  BYTE TO BE OUTPUT :
2682 3 OUTPUT :
2683 3 CY = 0 SUCCESS :
2684 3 CY = 1 FAILURE -- DISKETTE STATUS UPDATED :
2685 3 IF A FAILURE HAS OCCURRED, THE RETURN IS MADE ONE LEVEL :
2686 ; HIGHER THAN THE CALLER OF NEC_OUTPUT. :
2687 ; THIS REMOVES THE REQUIREMENT OF TESTING AFTER EVERY :
2688 ; CALL OF NEC_OUTPUT. :
. 2689 i (AL) DESTROYED :
2690 ;
‘ EE41 2691 NEC_OUTPUT PROC  NEAR
_ EE41 52 2692 PUSH DX 3 SAVE REGISTERS
EE42 51 2693 PUSH  €X
EE43 BAF403 2694 MOV DX, 03F4H 3 STATUS PORT
EE46 33C9 2695 XOR CX,CX } COUNT FOR TIME OUT
EE48 269 J23:
EE4S EC 2697 N AL,DX } GET STATUS
EE4O AB4O 2698 TEST  AL,040H ; TEST DIRECTION BIT
EE4B 740C 2699 Jz Jzs } DIRECTION OK
EE4D E2F9 2700 LooP  J23
EE4F 2701 J2as 3 TIME_ERROR
EE4F 800E410080 2702 oR DISKETTE_STATUS, TIME_OUT
EES4 59 2703 POP cx
EES5 S5A 2704 poP X ; SET ERROR CODE AND RESTORE REGS
EES6 58 2705 POP AX 3 DISCARD THE RETURN ADDRESS
EES7 F9 2706 sTC ; INDICATE ERROR TO CALLER
2 ‘ EESS C3 2707 RET
( I EES9 2708 J25:
w0 EES9 33C9 2709 XOR €X,CX 3 RESET THE COUNT
- EESB 2710 J26:
EESB EC 2711 N AL,DX } GET THE STATUS
EESC A880 2712 TEST  AL,080H 3 IS IT READY
EESE 7504 2713 INZ J27 3 YES, 60 OUTPUT
EE6O E2F9 2714 LooP  J26 } COUNT DOWN AND TRY AGAIN
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RCE

EE62 EBEB 2715 Jup J2e } ERROR CONDITION
EE6S 2716 J27: } OUTPUT
R EE6G 8ACH 2717 MOV AL, AH i GET BYTE TO OUTPUT
. EE66 B2FS 2718 Hov DL, 0F5H 3 DATA PORT (3F5)
EE6B EE 2ne out DX»AL 3 OUTPUT THE BYTE
EE69 59 2720 POP cxX } RECOVER REGISTERS
EESA SA 2721 POP DX
EE6B C3 2722 RET ; Cf = 0 FROM TEST INSTRUCTION
2723 NEC_OUTPUT ENOP
2720 pmmme- - - --- cmemamemeee
2725 3 GET_PARM :
2726 P THIS ROUTINE FETCHES THE INDEXED POINTER FROM THE DISK_BASE :
2727 3 BLOCK POINTED AT BY THE DATA VARTABLE DISK_POINTER. A BYTE FROM :
2728 P THAT TABLE IS THEN MOVED INTO AH, THE INDEX OF THAT BYTE BEING :
2729 ; THE PARM IN BX :
2730 } ENTRY -= :
2731 . BX = INDEX OF BYTE TO BE FETCHED » 2 :
2732 P IF THE LOW BIT OF BX IS ON, THE BYTE IS IMMEDIATELY OUTPUT :
2733 3 TO THE NEC CONTROLLER :
2734 y OEXIT - :
2735 ;  AM = THAT BYTE FROM BLOCK :
2736 SRR
EE6C 2737 SET_PARM PROC  NEAR
EE6C 1E 2738 pUSH DS .3 SAVE SEGMENT
EE4D 2BCO 2739 sus AX,AX ; ZERO TO AX
i EE6F 8EDB 2740 Hov DS, AX
A 2741 ASSUME DS:ABSO
S EE71 C5367800 2762 Los SI,DISK_POINTER ; POINT TO BLOCK
§ EE75 DIEB 2743 SHR BX11 ; DIVIDE BX BY 2, AND SET FLAG
i 2764 3 FOR EXIT
! EET7 8A20 2745 MoV AH, [ ST+BX] 3 GET THE WORD
N EE79 IF 2746 POP DS 3 RESTORE SEGHENT
' 2747 ASSUME  DS:DATA
4 EE7A 72C5 2748 Jc NEC_QUTPUT ; IF FLAG SET, OUTPUT TO CONTROLLER
“ EE7C C3 2749 RET ; RETURN TO CALLER
- } 2750 GET_PARM ENDP
. 2751 femmmomemmmmemmemwsemsemesSsoemsoSosTmISoooTIRT B --
; 2752 3 SEEK :
2753 3 THIS ROUTINE WILL MOVE THE HEAD ON THE NAMED DRIVE TO THE :
2754 3 NAMED TRACK. IF THE DRIVE HAS NOT BEEN ACCESSED SINCE THE :
2755 ; DRIVE RESET COMMAND WAS ISSUED, THE DRIVE WILL BE RECALIBRATED. :
2756 3 INPUT :
2757 b (DL) = DRIVE TO SEEK ON :
2758 3 (CH) = TRACK TO SEEK TO :
2759 ; OUTPUT :
2760 : CY = 0 SUCCESS :
2761 3 CY = 1 FAILURE -- DISKETTE_STATUS SET ACCORDINGLY
2762 3 (AX) DESTROYED :
2763 {ommmmememmmmemmmmeesosemesoSsSSsoSoITSSSooSTIEIITETT P tthdeieietaiainitainied
EETD 2764 SEEK  PROC ~ NEAR
- EE7D BOOL 2765 Hov ALl ; ESTABLISH MASK FOR RECAL TEST
’ EE7F 51 2766 PUSH  CX ; SAVE INPUT VALUES
EESO BACA 2767 MoV cL.oL ; GET DRIVE VALUE INTO CL
EEB2 D2CO 2768 ROL AL,CL ; SHIFT IT BY THE ORIVE VALUE
e84 59 2769 POP cxX ; RECOVER TRACK VALUE
EESS 84063E00 2770 TEST  AL,SEEK_STATUS ; TEST FOR RECAL REQUIRED
EE89 7513 2771 INZ J28 3 NO_RECAL
EESS 08063E00 2772 OR SEEK_STATUS,AL ; TURN ON THE NO RECAL BIT IN FLAG
EESF B407 2773 MoV AH,07H + RECALIBRATE COMMAND
EE9L EBADFF 2774 CALL  NEC_OUTPUT
EE9G BAERZ 2775 rHov AH,DL )
EE96 EBABFF 2776 CALL  NEC_OUTPUT ; OUTPUT THE DRIVE NUMBER
EE99 E87600 2777 CALL  CHK_STAT_2 ; GET THE INTERUPT AND SENSE INT STATUS
EE9C 7229 2778 Jc J32 } SEEK_ERROR
2779
2780 jom—-n DRIVE IS IN SYNCH WITH CONTROLLER, SEEK TO TRACK
2781
EE9E 2782 Jz28:
EE9E B4OF 2783 mov AH, OFH ; SEEK COMMAND TO NEC
EEAD EB9EFF 2784 CALL  NEC_OUTPUT
EEAS BAE2 2785 MoV AH,DL } DRIVE NUWMBER
EEA5 EB99FF 2786 CALL  NEC_OUTPUT
EEAS BAES 2787 MoV AH,CH 3 TRACK NUMBER
EEAA E894FF 2788 CALL  NEC_OUTPUT
i EEAD EB86200 2789 CALL  CHK_STAT_2 s GET ENDING INTERRUPT AND
S 2790 ; SENSE STATUS
g 2791
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2792 $===-- HAIT FOR HEAD SETTLE
2793
vy EEBO 9C 279 PUSHF } SAVE STATUS FLAGS
. EEB1 BB1200 2795 Hov BX,18 3 GET HEAD SETTLE PARAMETER
EEB4 E8BSFF 27% CALL  GET_PARM
EEB7 51 2797 PUSH  CX } SAVE REGISTER
EEB3 2798 J29: } HEAD_SETTLE
EEBS B92602 2799 MoV CX,550 3 1 MS LOOP
o EEBB 0AESG 2800 R AH, AH ; TEST FOR TIME EXPIRED
{' : EEBD 7406 2801 iz J31
o EEBF 2802 J30:
EEBF E2FE 2803 Loor  J30 3} DELAY FOR 1 MS
EEC1 FECC 2804 DEC AH ; DECREMENT THE COUNT
EEC3 EBF3 2805 Jnp J29 3 DO IT SOME MORE
EECS 2806 J31:
EEC5 59 2807 pOP cx 3 RECOVER STATE
EEC6 90 2808 POPF
EEC7 2809 J32: } SEEK_ERROR
EECT C3 2810 RET 3 RETURN TO CALLER
2811 SEEK  ENOP
2812 3
2813 3 DMA_SETUP :
2814 i THIS ROUTINE SETS UP THE DMA FOR READ/WRITE/VERIFY OPERATIONS. 3
2815 3 INPUT ; :
2816 } (AL) = MODE BYTE FOR THE DMA :
2817 3 (ES:BX) - ADDRESS TO READ/WRITE THE DATA :
2818 } OUTPUT :
2819 3 (AX) DESTROYED :
2820 ;
EECa 2821 DMA_SETUP PROC  NEAR
EECS 51 2822 : PUSH - CX ; SAVE THE REGISTER
EEC9 FA : 2823 cLI 3 NO MORE INTERRUPTS
EECA E6OC 2624 ouT DMA+12,AL ; SET THE FIRST/LAST F/F
i EECC 50 2825 PUSH  AX
EECD 58 2826 POP AX
EECE E60B 2827 ouT DHA+L1,AL 3 OUTPUT THE MODE BYTE
EEDO 8CCO 2828 MOV AX,ES ; GET THE ES VALUE
EED2 B104 2829 nov cL,% 3 SHIFT COUNT
EEDG D3CO 2830 ROL AX,CL ; ROTATE LEFT
EED6 BAES 2831 MOV CH, AL ; GET HIGHEST NYBLE OF ES TO CH
EEDS 24F0 2832 AND AL,OFOH ; ZERO THE LOW NYBBLE FROM SEGMENT
EEDA 03C3 2633 ADD AX,BX } TEST FOR CARRY FROM ADDITION
EEDC 7302 2836 JNC J33
EEDE FECS 2835 INC CH ; CARRY MEANS HIGH & BITS MUST BE INC
EEED 2836 J33:
EEEO 50 2837 PUSH  AX ; SAVE START ABODRESS
EEE1 E604 2838 out DMA+4, AL ; OUTPUT LOW ADDRESS
EEE3 BACG 2839 Mov AL, AH
EEE5 E604 2840 ouT DHA+G, AL ; OUTPUT HIGH ADDRESS
EEE7 8ACS 2841 Hov AL,CH 3 GET HIGH 4 BITS
EEE9 240F 2842 AND AL,OFH
EEEB E681 2843 ouT 081H,AL 3 OUTPUT THE HIGH & BITS TO
2844 3 THE PAGE REGISTER
2845
2846 jomem- DETERMINE COUNT
2847
EEED 8AEG 2648 Hov AH,DH 3 NUMBER OF SECTORS
EEEF 2ACO 2649 suB AL,AL 3 TIMES 256 INTO AX
EEF1 DIES8 2850 SHR AX, 1 3 SECTORS * 128 INTO AX
EEF3 50 2851 PUSH  AX
EEF4 BB0600 2852 MOV BX,6 ; GET.THE BYTES/SECTOR PARM
EEF7 E872FF 2853 CALL  GET_PARM
EEFA BACC 2854 MoV CL,AH } USE AS SHIFT COUNT (05128, 12256 ETC)
EEFC 58 2855 POP AX
EEFD D3ED 2856 SHL AX,CL } MULTIPLY BY CORRECT AMOUNT
EEFF 48 2857 DEC AX } -1 FOR DMA VALUE
EFO0 50 2858 PUSH  AX } SAVE COUNT VALUE
EF01 E6O5 2859 ouT DMA+5,AL } LOW BYTE OF COUNT
EF03 8ACG 2860 MoV AL, AH
A EF05 E6O5 2861 ouT DMA+5,AL } HIGH BYTE OF COUNT
o EFO7 FB 2862 STI i INTERRUPTS BACK ON
it EF08 59 2863 POP cx 3 RECOVER COUNT VALUE
EF09 58 2864 POP AX } RECOVER ADDRESS VALUE
EFOA 03C1 2865 ADD AX,CX 3 ADD, TEST FOR 64K OVERFLOW
EFOC 59 2866 POP cx } RECOVER REGISTER
EFOD BOG2 2867 Hav AL, 2 3 MODE FOR 8237
EFOF E6OA 2868 out DMA+10,AL 3 INITIALIZE THE DISKETTE CHANNEL
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EFl1 C3

EF12

EF12 EBLEO00
EF15 7214
EF17 B408
EF19 E825FF
EF1C E84AO0
EF1F 720A
EF2l A04200
EF24 2460
EF26 3C60
EF28 7402
EF2A F8
EF2B

EF2B C3
EF2C

EF2C 800E410040
EF31 F9
EF32 C3

EF33

EF33 FB

EF34 53

EF35 51

EF36 B302

EF38 33C9

EF3A

EF3A F6063E0080
EF3IF 750C

EF4l E2F7

EF43 FECB

EF45 75F3

EF47 B800E410080
EF4C F9

EF4D

EF4D 9C

EF4E 80263E007F
EF53 90

EF54 59

EF55 5B

EF56 C3

LINE

2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
28838
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946

SOURCE

RET

DMA_SETUP

3 RETURN TO CALLER,

]
ENDP

CFL SET BY ABOVE IF ERROR

CHK_STAT_2

H
3
3
H
3
3
5 INPUT
3
H
]
H
i
H

THIS ROUTINE HANDLES THE INTERRUPT RECEIVED AFTER A
RECALIBRATE, SEEK, OR RESET TO THE ADAPTER.

THE INTERRUPT IS WAITED FOR, THE INTERRUPY STATUS SENSED,
AND THE RESULT RETURNED TO THE CALLER. -

NONE :
oUTPUT :
CY = 0 SUCCESS H
CY = 1 FAILURE ~- ERROR IS IN DISKETTE_STATUS :
(AX) DESTROYED :
CHK_STAT_2 PROC NEAR
CALL WAIT_INT ; WAIT FOR THE INTERRUPT
Jc J34 % IF ERROR, RETURN IT
MoV AH, 08H ; SENSE INTERRUPT STATUS COHMAND
CALL NEC_OUTPUT
CALL RESULTS 3 READ IN THE RESULTS
Jc J3a ; CHK2_RETURN
MOV AL,NEC_STATUS ; GET THE FIRST STATUS BYTE
AND AL,060H : 3 ISOLATE THE BITS
cHp AL,060H ; TEST FOR CORRECT VALUE
Jz J35 3 IF ERROR, GO MARK IT
cLe ; GOOD RETURN
J36:
RET 3 RETURN TO CALLER
J3s: 3 CHKZ_ERROR
OR DISKETTE_STATUS,BAD_SEEK
STC ; ERROR RETURN CODE
RET
CHK_STAT_2 ENDP
WAIT_INT :

THIS ROUTINE WAITS FOR AN INTERRUPT TO OCCUR. A TIME OUT - H
ROUTINE TAKES PLACE DURING THE WAIT, SO THAT AN ERROR MAY BE :

H
H
H
H
H RETURNED IF THE DRIVE IS NOT READY. H
3 INPUT :
3 NONE :
3 OUTPUT :
§ CY = 0 SUCCESS :
H CY = 1 FAILURE -- DISKETTE_STATUS IS SET ACCORDINGLY :
H (AX) DESTROYED H
H
WAIT_INT PROC NEAR
STI 3 TURN ON INTERRUPYTS, JUST IN CASE
PUSH BX
PUSH cX 3 SAVE REGISTERS
MOV BL,2 3 CLEAR THE COUNTERS
XOR CX,CX 3 FOR 2 SECOND WAIT
J36:
TEST SEEK_STATUS,INT_FLAG 3 TEST FOR INTERRUPT OCCURRING
JNZ J37
LOOP J36 3 COUNT DOWN WHILE WAITING
DEC BL 3 SECOND LEVEL COUNTER
JNZ J36
OR DISKETYE_STATUS, TIME_OUT 3 NOTHING HAPPENED
STC 5 ERROR RETURN
J37:
PUSHF 3 SAVE CURRENT CARRY
AND SEEK_STATUS,NOT INT_FLAG 3 TURN OFF INTERRUPT FLA!
POPF ;3 RECOVER CARRY
pPoP cx
POP Bx 3 RECOVER REGISTERS
RET 3 GOOD RETURN CODE COMES
3 FROM TEST INST
WAIT_INT ENDP
1
3 DISK_INT :
3 THIS ROUTINE HANDLES THE DISKETTE INTERRUPT H
$ INPUT :
H NONE H
3 OUTPUT :
3 THE INTERRUPT FLAG IS SET IS SEEK_STATUS H
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EF57 2947 oRG OEFSTH
EF57 2948 DISK_INT PROC  FAR
EF57 FB 2949 ST + RE ENABLE INTERRUPTS
EF58 1E 2950 PUSH DS
EF59 50 2951 PUSH  AX
EF5A EBFCOA 2952 CALL  DDS
EF50 800E3EC080 2953 OR SEEK_STATUS, INT_FLAG
- EF62 B020 2954 MoV AL, 20H + END OF INTERRUPT MARKER
/ EF64 E620 ' 2958 ouT 20H,AL } INTERRUPT CONTROL PORT
( EF66 58 2956 POP AX
' EF67 IF 2957 PoP DS 3 RECOVER SYSTEM
EF68 CF 2958 IRET 5 RETURN FROM INTERRUPT
2959 DISK_INT ENDP
2960 3
2961 3 RESULTS :
2962 3 THIS ROUTINE WILL READ ANYTHING THAT THE NEC CONTROLLER HAS :
2963 5 TO SAY FOLLOWING AN INTERRUPT. :
2964 3 INPUT :
2965 H NONE :
2966 5 OUTPUT :
2967 3 CY = 0 SUCCESSFUL TRANSFER :
2968 ; CY = 1 FAILURE -- TIME OUT IN WAITING FOR STATUS :
2969 3 NEC_STATUS AREA HAS STATUS BYTE LOADED INTO IT :
2970 ; {AH) DESTROYED , :
2971 3
EF69 2972 RESULTS PROC  NEAR
EF69 FC 2973 cLD
EF6A BF4200 2974 MoV DI,OFFSET NEC_STATUS 3 POINTER TO DATA AREA
. EF6D 51 2975 PUSH  CX } SAVE COUNTER >
. EF6E 52 2976 PUSH DX ~
EF6F 53 2977 PUSH  BX =
EF70 B307 2978 MoV BL,7 } MAX STATUS BYTES e
2979 -
2980 3=-=-- WAIT FOR REQUEST FOR MASTER oL
2981 —.
EF72 2982 J38: 3 INPUT_LOOP P
EF72 33C9 2983 XOR CX,CX i COUNTER
. EF74 BAF403 2984 Mov DX, 03F4H 3 STATUS PORT >
) EF77 2985 J39: 3 WAIT FOR MASTER
EF77 EC 2986 N AL,DX 3 BET STATUS
EF78 A880 2987 TEST  AL,080H 3 MASTER READY
EF7A 750C 2988 JNZ J4GO0A ; TEST_DIR
EF7C E2F9 2989 LOoP  J39 ; WAIT_MASTER
EF7E 800E410080 2990 OR DISKETTE_STATUS,TIME_OUT
EF83 2991 Jao: 3 RESULTS_ERROR
EF83 F9 2992 sTC 3 SET ERROR RETURN
EF84 58 2993 POP BX
EF85 SA 2994 POP DX
EF86 59 2995 POP cx
EF87 C3 299 RET
2997 :
2998 R TEST THE DIRECTION BIT
' 2999
EF88 3000 JGOA:
EF88 EC 3001 IN AL,DX } GET STATUS REG AGAIN
EF89 A840 3002 TEST  AL,040H ; TEST DIRECTION BIT
EF8B 7507 3003 JNZ Jaz } OK TO READ STATUS
EF8D 3004 Jal: 3 NEC_FAIL
EF8D 800E410020 3005 OR DISKETTE_STATUS,BAD_NEC
EF92 EBEF 3006 JMP J40 3 RESULTS_ERROR
3007
3008 TR READ IN THE STATUS
3009
EF9% 3010 Ja2: 3 INPUT_STAT
EF94 42 3011 INC DX 3 POINT AT DATA PORT
EF95 EC 3012 IN AL,DX 3+ GET THE DATA
EF96 8805 3013 MoV {DX1,AL ; STORE THE BYTE
EF98 47 3014 INC DI 3 INCREMENT THE POINTER
EF99 BYOAOO 3015 MOV cX,10 3 LOOP TO KILL TIME FOR NEC
(' . . EFSC E2FE 3016 J43: LooOP  J43
EF9E 4A 3017 DEC DX 3 POINT AT STATUS PORT
e EF9F EC 3018 IN AL, DX 3 GET STATUS
EFAO A810 3019 TEST  AL,0I0H 3 TEST FOR NEC STILL BUSY
EFA2 7406 3020 Jz Jas 3 RESULTS DONE
EFA% FECB 3021 DEC BL 3 DECREMENT THE STATUS COUNTER
EFA6 75CA 3022 JNZ J3s 3 GO BACK FOR MORE
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EFAS EBE3 3023 Jnp Jal 3 CHIP HAS FAILED
3024
, 3025 jomme- RESULT OPERATION IS DONE
Y 3026
Ei EFAA 3027 Ja4: '
. EFAA 5B 3028 POP BX
EFAB SA 3029 POP bX
EFAC 59 3030 POP cx 3 RECOVER REGISTERS
EFAD C3 3031 RET . 3 GOOD RETURN CODE FROM TEST INST ’a\
3032 } { 4
3033 § NUM_TRANS : .
3036 3 THIS ROUTINE CALCULATES THE NUMBER OF SECTORS THAT : -—
3035 3 NERE ACTUALLY TRANSFERRED TO/FROM THE DISKETTE :
3036 3 INPUT :
3037 3 (CH) = CYLINDER OF OPERATION :
3038 3 (CL) = START SECTOR OF OPERATION :
3039 3 OUTPUT :
3040 3 (AL} = NUMBER ACTUALLY TRANSFERRED :
3061 3 NO OTHER REGISTERS MODIFIED :
3042 3
EFAE 3043 MUM_TRANS PROC  NEAR
EFAE A04500 3044 Mov AL,NEC_STATUS+3 i GET CYLINDER ENDED UP ON
EFB1 3ACS 3045 cHP AL,CH ; SAME AS WE STARTED
EFB3 A04700 3046 MoV AL,NEC_STATUS+5 3 GET ENDING SECTOR
EFB6 740A 3047 Jz 45 > 3 IF ON SAME CYL, THEN NO ADJUST
, EFBS BBOS0O 3048 MOV BX,8
EFBB EBAEFE 3049 CALL  GET_PARM ; GET EOT VALUE
EFBE 8ACG 3050 MoV AL, AH i INTO AL
’ EFCO FECO 3051 INC AL 3 USE EOT+1 FOR CALCULATION .
L EFC2 3052 J45:
EFC2 2AC1 3053 suB AL,CL 3 SUBTRACT START FROM END
EFC4 C3 3054 RET
3055 NUM_TRANS ENDP
3056 RESULTS ENDP
: 3057 H -
i 3058 i DISK_BASE :
i 3059 3 THIS IS THE SET OF PARAMETERS REQUIRED FOR DISKETTE OPERATION. :
3060 ; THEY ARE POINTED AT BY THE DATA VARIABLE DISK_POINTER. TO :
3061 3 MOCIFY THE PARAMETERS, BUILD ANOTHER PARAMETER BLOCK AND POINT :
3062 3 DISK_POINTER TO IT. :
3063 3
EFC7 3064 ORG OEFCTH
e EFC? ‘3065 DISK_BASE LABEL  BYTE
EFC7 CF 3066 08 110011118 3 SRT=C, HD UNLOAD=OF - 1ST SPECIFY BYTE
EFC8 02 3067 D8 2 3 HD LOAD=1, MODE=DMA - 2ND SPECIFY BYTE
EFCY 25 3068 0B MOTOR_WALT 3 WAIT AFTER OPN TIL MOTOR OFF
EFCA 02 3069 bB 2 3 512 BYTES/SECTOR
EFCB 08 3070 o8 8 3 EOT ( LAST SECTOR ON TRACK)
EFCC 2A 3071 0B 02ZAH 3 GAP LENGTH
: EFCD FF 3072 " oB OFFH i DTL
: EFCE 50 ' 1073 0B 050H 3 GAP LENGTH FOR FORMAT
EFCF F6 3074 o8 OF6H 3 FILL BYTE FOR FORMAT
EFDO 19 3075 b8 25 3 HEAD SETTLE TIME (MILLISECONDS)
EFD1 04 3076 oe 4 } MOTOR START TIME (1/8 SECONDS) '
3077
3078 3--- INT 17
3079 ; PRINTER_IO :
3080 3 THIS ROUTINE PROVIDES COMMUNICATION WITH THE PRINTER :
3081 3 INPUT :
3082 ; (AH)=0 PRINT THE CHARACTER IN (AL) :
3083 3 ON RETURN, AH=1 IF CHARACTER COULD NOT BE PRINTED :
3084 : (TIME OUT). OTHER BITS SET AS ON NORMAL STATUS CALL :
3085 ; (AH)=1 INITIALIZE THE PRINTER PORT :
3086 i RETURNS WITH (AH) SET WITH PRINTER STATUS :
3087 3 (AH)S2 READ THE PRINTER STATUS INTO (AH) :
- 3088 3 7 6 s 4 3 2-1 o :
3089 H 1 ! ! i | 1 I_TIME OUT :
3090 H 1 I i | 1 I_ UNUSED :
3091 3 i I | | i_ 1 = I/0 ERROR : e
3092 H | | i I_ 1 = SELECTED : % -
3093 : | | I_ 1 = OUT OF PAPER : i{ T
309 1 I_ 1 = ACKNOWLEDGE : i’
3095 i I_ 1 = NOT BUSY : |
3096 3 :
3097 3 (DX) = PRINTER TO BE USED (0,1,2) CORRESPONDING TO ACTUAL :
3098 : VALUES IN PRINTER_BASE AREA :
3099 H H
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3100 } DATA AREA PRINTER_BASE CONTAINS THE BASE ADDRESS OF THE: PRINTER :
3101 3 CARD{S) AVAILABLE (LOCATED AT BEGINNING OF DATA SEGMENT, :
3102 } 408H ABSOLUTE, 3 WORDS) :
3103 i H
3104 } DATA AREA PRINT_TIM_OUT (BYTE) MAY BE CHANGED TO CAUSE DIFFERENT :
3105 5 TIME-OUT WAITS. DEFAULT=20 :
3106 ] H
3107 } REGISTERS AH IS MODIFIED :
e 3108 ; ALL OTHERS UNCHANGED :
d 3109 ' '
{ T 3110 ASSUME  CS:CODE,DS:DATA
Vo EFD2 3111 ORG 0EFO2H
“EFD2 3112 PRINTER_IO PROC  FAR
EFD2 FB 3113 STI 3 INTERRUPTS BACK ON
EFD3 1E 3114 PUSH DS 3 SAVE SEGMENT
EFD4 52 3115 PUSH DX
EFD5 56 3116 PUSH  SI
EFD6 51 3117 PUSH  CX
EFD7 53 3118 PUSH  BX
EFD8 EB7EOA 3119 CALL  DDS
EFDB 8BF2 , 3120 Hov SI,DX } BET PRINTER PARM
EFDD 8ASC78 - 3121 MoV BL, PRINT_TIM_OUT(SI] 3 LOAD TIME-OUT PARM
EFEO DIE6 3122 SHL SI,1 3 WORD OFFSET INTO TABLE
EFE2 885408 3123 MoV DX, PRINTER_BASE{SI|] $ GET BASE ADDRESS FOR PRINTER CARD
EFE5 0BDZ 3126 oR DX,DX 3 TEST DX FOR ZERO,
3125 3 INDICATING NO PRINTER
EFE7 740C 3126 3z 81 ; RETURN
EFE9 OAEG 3127 oRr AH, AH + TEST FOR (AH)=0
EFEB 740E 3128 Jz B2 3 PRINT_AL >~
EFED FECC 3129 DEC AH 3} TEST FOR (AH)=1 =
EFEF 743F 3130 Jz B8 3 INIT_PRT o)
EFF1 FECC 3131 DEC AH 5 TEST FOR (AH)=2 "
EFF3 7428 3132 Jz 85 3 PRINTER STATUS -
EFF5 3133 Bl: 3 RETURN
EFF5 5B 313q POP BX E':
EFF6 59 3135 POP cx ¥
EFF7 5E 3136 POP s1 ; RECOVER REGISTERS
EFF8 5A 3137 POP DX 3 RECOVER REGISTERS }
EFF9 IF 3138 POP s
EFFA CF 3139 IRET
3140
3141 [R— PRINT THE CHARACTER IN (AL)
3142
EFFB 3143 B2:
EFFB 50 3144 PUSH  AX 3 SAVE VALUE TO PRINT
EFFC EE 3145 ouT DX, AL ; OUTPUT CHAR TO PORT
EFFD 42 3146 INC oX 3 POINT TO STATUS PORT
EFFE 3147 B3:
EFFE 2BCY 3148 suB €X»CX i WAIT_BUSY
Fooo 3149 B3_I:
F00O EC 3150 IN AL,DX } GET STATUS
FOOl BAEQ 3151 MoV AH,AL i STATUS TO AH ALSO
FOO3 A880 3152 TEST  AL,80H 3 IS THE PRINTER CURRENTLY BUSY
FO05 750E 3153 JINZ B4 3 OUT_STROBE
‘ FOO7 E2F7 3154 LooP 831 ; TRY AGAIN
FO09 FECB 3155 DEC BL 3 DROP LOOP COUNT
FOOB 75F1 3156 JNZ B3 } 60 TILL TIMEOUT ENDS
FO0D 80CCO1 3157 or AH, 1 ; SET ERROR FLAG
FO10 8OE4GF9 3158 AND AH, OF 9H 3 TURN OFF THE OTHER BITS
FO13 EB13 3159 JMP SHORT B7 } RETURN WITH ERROR FLAG SET
Fo15 3160 Ba: i OUT_STROBE
FO15 BOOD 3161 Hov AL,0DH 3 SET THE STROBE HIGH
FO17 42 3162 NG DX 3 STROBE IS BIT 0 OF PORT C OF 8255
FO18 EE 3163 ouT DX, AL
FO19 BOOC 3164 Hov AL,0CH 5 SET THE STROBE LOW
FO1B EE 3165 ouT DX, AL
FOIC 58 3166 POP AX } RECOVER THE OUTPUT CHAR
3167
o 3168 F——— PRINTER STATUS
Lo 3169
(-» . Fo1D 3170 B5:
o FolD 50 3171 PUSH  AX i SAVE AL REG
e FOlE 3172 B6:
FOLE 885408 3173 MoV 0X, PRINTER_BASE(SI]
Fo21 42 3174 INC DX
Fo22 EC 3175 N AL,DX } GET PRINTER STATUS
FO23 BAEQ 3176 nov AH, AL

.
! .

.
)
-
:
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FO25 8OE4GF8 3177 AND AH, OF 8H 3 TURN OFF UNUSED BITS

Fo28 3178 B7: 3 STATUS_SET

F028 5A 3179 POP DX } RECOVER AL REG

F029 8AC2 3180 Mov AL,DL } GET CHARACTER INTO AL

F02B 80F448 3181 XOR AH,48H 3 FLIP A COUPLE OF BITS

FO2E EBCS 3182 e Bl 3 RETURN FROM ROUTINE
3183
3184 j====== INITIALIZE THE PRINTER PORT
3185 .

FO30 3186 B8:

FO030 50 3187 PUSH AX } SAVE AL

F031 42 3188 INC [} 3 POINT TO OUTPUT PORT

FO32 42 3189 INC DX

FG33 B0O0& 3190 MOV AL,8 5 SET INIT LINE LOW

F035 EE 3191 ouT DX, AL

F036 BBE8O3 3192 MoV AX,1000

F039 3193 B9: 3 INIT_LOOP

F039 48 3194 DEC AX ; LOOP FOR RESET TO TAKE

FO3A 75FD 3195 JINZ B9 3 INIT_LOOP

FO3C B0OOC 3196 Mov AL, O0CH 3 NO INTERRUPTS, NON AUTO LF,
3197 3 INIT HIGH

FO3E EE 3198 out DX, AL

FO3F EBDD 3199 JMP B6 ; PRT_STATUS_1
3200 PRINTER_IO ENDP
3201 D
3202
3203 3=== INT 10 =m=—==coco oo emmmmmmmmmm e e m oo mmemm—e—eee
3206 i VIDEO_YO :
3205 3 THESE ROUTINES PROVIDE THE CRT INTERFACE
3206 H THE FOLLOWING FUNCTIONS ARE PROVIDED:
3207 H (AH)=0 SET MODE (AL} CONTAINS MODE VALUE :
3208 3 (AL)=0 40X25 BW (POWER ON DEFAULT) :
3209 5 (AL)=1 40X25 COLOR :
3210 H (AL)=2  80X25 BW :
3211 H (AL)=3 80X25 COLOR :
3212 ; GRAPHICS MODES :
3213 3 (AL)=6¢ 320%X200 COLOR :
3214 H (AL)=5 320X200 BW :
3215 H (AL)=6 640X200 BW :
3216 H CRT MODE=7 80X25 BaW CARD (USED INTERNAL TO VIDEO ONLY) :
3217 ; #%% NOTE BW MODES OPERATE SAME AS COLOR MODES, BUT :
3218 3 COLOR BURST IS NOT ENABLED :
3219 3 (AH)=1 SET CURSOR TYPE :
3220 3 (CH) = BITS -0 = START LINE FOR CURSOR :
3221 3 ##% HARDWARE WILL ALWAYS CAUSE BLIN :
3222 H %% SETTING BIT 5 OR 6 WILL CAUSE ERRATIC :
3223 H BLINKING OR NO CURSOR AT ALL :
3224 3 (CL) = BITS 4-0 = END LINE FOR CURSOR :
32285 ; {AH)=2 SET CURSOR POSITION :
3226 3 (DH,DL) = ROW,COLUMN (0,0) IS UPPER LEFT :
3227 3 (BH) = PAGE NUMBER (MUST BE O FOR GRAPHICS MODES) :
3228 3 (AH)=3 READ CURSOR POSITION :
3229 H (BH) = PAGE NUMBER (MUST BE O FOR GRAPHICS MODES) :
3230 ; ON EXIT (DH,BL) = ROW,COLUMN OF CURRENT CURSOR :
3231 3 (CH,CL) = CURSOR MOBE CURRENTLY SET :
3232 H (AH)=6 READ LIGHT PEN POSITION :
3233 H ON EXIT: :
32364 H (AH) = 0 -- LIGHT PEN SWITCH NOT DOWN/NOT TRIGGERED :
3235 3 (AH} = 1 -- VALID LIGHT PEN VALUE IN REGISTERS :
3236 3 (DH,DL) = ROW,COLUMN OF CHARACTER LP POSN :
3237 H {CH) = RASTER LINE (0-199) :
3238 3 (BX) = PIXEL COLUMN (0-319,639) :
3239 3 (AH}=5 SELECT ACTIVE DISPLAY PAGE (VALID ONLY FOR ALPHA MODES) :
3240 3 (AL)=NEW PAGE VAL (0-7 FOR MODES 0&l1, 0-3 FOR MODES 2&3):
3241 H (AH}=6 SCROLL ACTIVE PAGE UP :
3262 H (AL) = NUMBER OF LINES, INPUT LINES BLANKED AT BOTTOM :
3243 3 OF WINDOW :
3244 H AL = 0 MEANS BLANK ENTIRE WINDOW :
3245 H (CH,CL) = ROW,COLUMN OF UPPER LEFT CORNER OF SCROLL :
3246 H (DH,DL) = ROW,COLUMN OF LOWER RIGHT CORNER OF SCROLL :
3247 3 (BH) = ATTRIBUTE TO BE USED ON BLANK LINE :
3248 H (AH)=7 SCROLL ACTIVE PAGE DOWN :
3249 H {AL) = NUMBER OF LINES, INPUT LINES BLANKED AT TOP :
3250 3 OF WINDOW :
3251 3 AL = 0 MEANS BLANK ENTIRE WINDOW :
3252 s (CH,CL) = ROW,COLUMN OF UPPER LEFT CORNER OF SCROLL :
3253 3 (DH,DL) = ROW,COLUMN OF LOWER RIGHT CORNER OF SCROLL :

A-46 System BIOS




LOC 0BJ LINE SOURCE

3254 H (BH) = ATTRIBUTE TO BE USED ON BLANK LINE H
3255 i H
3256 H CHARACTER HANDLING ROUTINES :
3257 H H
3258 H (AH) = 8 READ ATTRIBUTE/CHARACTER AT CURRENT CURSOR POSITION H
3259 H (BH) = DISPLAY PAGE (VALID FOR ALPHA MODES ONLY) H
3260 4 ON EXIT: H
3261 H (AL) = CHAR READ :
RN 3262 3 (AH) = ATTRIBUTE OF CHARACTER READ (ALPHA MODES ONLY) H
. 3263 3 (AH) = 9 WRITE ATTRIBUTE/CHARACTER AT CURRENT CURSOR POSITION ~ :
. 3264 ] (BH) = DISPLAY PAGE (VALID FOR ALPHRA MODES ONLY) :
- : 3265 i (CX) = COUNT OF CHARACTERS TO WRITE H
3266 H (AL) = CHAR TO WRITE :
3267 H (BL} = ATTRIBUTE OF CHARACTER (ALPHA)/COLOR OF CHAR :
3268 H (GRAPHICS) :
3269 3 SEE NOTE ON WRITE DOT FOR BIT 7 OF BL = 1. :
3270 H (AH} = 10 WRITE CHARACTER ONLY AT CURRENT CURSOR POSITION :
3271 i (BH) = DISPLAY PAGE (VALID FOR ALPHA MODES ONLY) H
3272 H (CX} = COUNT OF CHARACTERS TO WRITE :
3273 3 (AL} = CHAR TO WRITE :
3274 3 FOR READ/WRITE CHARACTER INTERFACE WHILE IN GRAPHICS MODE, THE :
3275 H CHARACTERS ARE FORMED FROM A CHARACTER GENERATYOR IMAGE :
3276 H MAINTAINED IN THE SYSTEM ROM. ONLY THE 1ST 128 CHARS :
3277 H ARE CONTAINED THERE. TO READ/WRITE THE SECOND 128 :
3278 H CHARS, ,THE USER MUST INITIALIZE THE POINTER AT 2
3279 H INTERRUPT 1FH (LOCATION 0007CH) TO POINT TO THE 1K BYTE :
3280 3 TABLE CONTAINING THE CODE POINTS FOR THE SECOND H
3281 H 128 CHARS (128-255). :
3282 H FOR WRITE CHARACTER INTERFACE IN GRAPHICS MODE, THE REPLICATION : >
' 3283 3 FACTOR CONTAINED IN (CX) ON ENTRY WILL PRODUCE VALID : '3
3284 3 RESULTS ONLY FOR CHARACTERS CONTAINED ON THE SAME ROW. : Fc
3285 H CONTINUATION TQ SUCCEEDING LIN;S WILL NOT PRODUCE : m
3286 H CORRECTLY. H :
3287 H . H
3288 H GRAPHICS INTERFACE : E’:
3289 H (AH} = 11 SET COLOR PALETTE H x
3290 H (BH) = PALETTE COLOR ID BEING SET (0-127} :
3291 H (BL) = COLOR VALUE TO BE USED WITH THAT COLOR ID : }
o . 3292 H NOTE: FOR THE CURRENT COLOR CARD, THIS ENTRY POINT H
3293 3 HAS MEANING ONLY FOR 320X200 GRAPHICS. H
3294 3 COLOR ID = 0 SELECTS THE BACKGROUND COLOR (0-15):
3295 3 COLOR ID = 1 SELECTS THE PALETTE TO BE USED: H
3296 H 0 = GREEN(1)/RED(2)/YELLOW(3) :
3297 H 1 = CYANC1)/HAGENTA(2)/WHITE(3) :
3298 H IN 40X25 OR 80X25 ALPHA MODES, THE VALUE SET H
- 3299 3 FOR PALETTE COLOR 0 INDICATES THE :
3300 H BORDER COLOR TO BE USED (VALUES 0-31, H
3301 H WHERE 16-31 SELECT THE HIGH INTENSITY H
3302 H BACKGROUND SET. :
3303 H (AH) = 12 WRITE DOT :
3304 3 (DX) = ROW NUMBER H
3305 H (CX) = COLUMN NUMBER :
3306 H (AL) = CQLOR VALUE H
3307 H IF BIT 7 OF AL = 1, THEN THE COLOR VALUE IS H
3308 H EXCLUSIVE OR'D WITH THE CURRENT CONTENTS OF :
3309 H THE DOT :
3310 H (AH} = 13 READ DOT H
3311 H (DX} = ROW NUMBER :
3312 H (CX) = COLUMN NUMBER :
3313 H (AL) RETURNS THE DQT READ :
3314 H H
3315 3 ASCII TELETYPE ROUTINE FOR OUTPUT :
3316 H :
337 H (AH) = 14 WRITE TELETYPE TO ACTIVE PAGE :
33118 3 (AL) = CHAR TO WRITE :
3319 H (BL) = FOREGROUND COLOR IN GRAPHICS MODE :
3320 3 NOTE -- SCREEN WIDTH IS CONTROLLED BY PREVIOUS MODE SET :
3321 H :
3322 3 (AH) = 15 CURRENT VIDEO STATE :
3323 H RETURNS THE CURRENT VIDEQ STATE :
T 3324 3 (AL) = MODE CURRENTLY SET ( SEE AH=0 FOR EXPLANATION) H
\;_ 3325 3 (AH) = NUMBER OF CHARACTER COLUMNS ON SCREEN H
- 3326 H (BH) = CURRENT ACTIVE DISPLAY PAGE H
3327 H :
3328 H CS,55,DS,ES,BX,CX,DX PRESERVED DURING CALL H
3329 3 ALL OTHERS DESTROYED 3
3330 H
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3331 ASSUME  CS:CODE,DS:DATA,ES:VIDEO_RAM
Foas 3332 ORG 0FQ4SH :
FO45 3333 m LABEL  NORD 3 TABLE OF ROUTINES WITHIN VIDEO I/0
FO45 FCFO 3334 oW OFFSET SET_MODE .
F047 CDF1 3335 oW OFFSET SET_CTYPE
F049 EEF1 1| 3336 oW CFFSET SET_CPOS
FO4B 39F2 Y 3337 oW OFFSET READ_CURSOR
FO4D 9CF7 3338 oW OFFSET READ_LPEN
FO4F 17F2 3339 DH OFFSET ACT_DISP_PAGE T
FOS1 96F2 3340 oW OFFSET SCROLL_UP L
FO53 38F3 3341 DW OFFSET SCROLL_DOWN e
. FO55 74F3 3342 DM OFFSET READ_AC_CURRENT -
FOS7 B9F3 3343 DH OFFSET WRITE_AC_CURRENT
FO59 ECF3 3344 DW OFFSET MRITE_C_CURRENT
FOSB 4EF2 3345 bW OFFSET SET_COLOR
FO5D 2FF4 3346 DH OFFSET WRITE_DOT
FOSF 1EF4 3347 DW OFFSET READ_DOT
FO61 18F7 3348 DW OFFSET WRITE_TTY
F063 74F2 3349 DW OFFSET VIDEO_STATE
. 0020 3350 MIL EQU $-M1
3351
F065 3352 ORG 0F065H
Foe5 3353 VIDEO_I0 PROC  NEAR
F065 FB 3356 STI . 3 INTERRUPTS BACK ON

FO66 FC 3355 cLo 3 SET DIRECTION FORWARD
F067 06 3356 PUSH  ES
F068 1E 3357 PUSH DS } SAVE SEGMENT REGISTERS
F069 52 3358 PUSH DX
. FO6A 51 3359 PUSH  €X ‘
4 FO6B 53 3360 PUSH  BX
FO6C 56 3361 PUSH  SI
FO6D 57 3362 PUSH DI
FO6E 50 3363 PUSH  AX i SAVE AX VALUE
FOGF 8ACS 3364 MoV AL, AH 3 GET INTO LOW BYTE
FO71 32E4 3365 XOR AH, AH } ZERO TO HIGH BYTE
FO73 DIEO 3366 SAL A%l } %2 FOR TABLE LOOKUP
¢ FO75 8BFO 3367 MoV SI,AX 3} PUT INTO SI FOR BRANCH
i F077 302000 3368 cHp AX,MIL 3 TEST FOR WITHIN RANGE
R FO7A 7204 3369 JB M2 3 BRANCH AROUND BRANCH
FO7C 58 3370 POP AX 3 THROW AWAY THE PARAMETER
FO7D E94501 3371 JHP VIDEO_RETURN 3 DO NOTHING IF NOT IN RANGE
FO80 3372 M2:
F080 EBD609 3373 CALL  DDS
F083 B800BS 3374 MOV AX,0B800H 3 SEGMENT FOR COLOR CARD
F086 8B3E1000 3375 MOV DI,EQUIP_FLAG 3 GET EQUIPMENT SETTING
FO8A 81E73000 3376 AND DI,30H } ISOLATE CRT SWITCHES
FOSE 83FF30 3377 cHP DI,30H ; IS SETTING FOR BW CARD?
FO91 7502 3378 JNE M3
F093 B4BO 3379 MoV AH, 0BOH ; SEGMENT FOR BW CARD
FO95 3380 M3:
- F095 8ECO 3381 MoV ES,AX ; SET UP TO POINT AT VIDEQ RAM AREAS
v F097 58 3382 POP AX 3 RECOVER VALUE
L F098 8A264900 3383 MOV AH,CRT_MODE 3 GET CURRENT MODE INTO AH ‘
FOSC 2EFFA445FO 3384 JMP WORD PRT CS:[SI+OFFSET M1}
3385 VIDEO_IO ENDP
3386
3387 SET_MODE :
3388 THIS ROUTINE INITIALIZES THE ATTACHMENT YO :

H
3
B
3389 3 THE SELECTED MODE. THE SCREEN IS BLANKED. :
3390 3 INPUT :
3391 3 (AL) = MODE SELECTED (RANGE 0-9) :
3392 3 OUTPUT :
3393 ' NONE :
3394 3
1395
339 R TABLES FOR USE IN SETTING OF MODE
3397
FOA%G 3398 ORG OF0AGH
FOAG 3399 VIDEC_PARMS LABEL  BYTE T
3400 $===== INIT_TABLE
FOAG 38 3401 o8 38H,28H,20H, 0AH, 1FH, 6, 194 3 SET UP FOR 40X25
FOAS 28
FOA6 20
FOA7 OA
FOA8 1F
FOA9 06

FOAA 19 .
4
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FOAB
FOAC
FOAD
FOAE
FOAF
FoBO
FoBl
FoB2
FOB3

"LoC 08J

1C

o010

FOB4
FOBS
FOBé
F0B7
FoB8
F0B9
FOBA
FoBs
FOBC
FOBD
FOBE
FOBF
FoCo
Foc1
Foc2
FOC3

FoC4
Foc5
Focé
FOC7
Focs
FOCS
FOCA
FocB
FocC
Foco

FOCE

FOCF
FoDo
FoDl
FoD2
FoD3

FOD4

_FOD5

FODé6
FOD7
FoD8
FoD9
FODA
FoDB
FoDC
FODD
FODE
FODF
FOEO
FOEL
FOE2
FOE3

FOE4
FOE4
FOE6
FOES8
FOEA

FOEC
FOEC
FOED
FOEE
FOEF
FOFO
FOF1

0008
0010
0040
0040

LINE

3402

3403

3404
3405
3406

3407

3408

3409
3410

3411

3412

3414

3415

3416

3417
3418
3419

3421
3422
3423
3424
3425
3426

SOURCE

EQU

DB

oB

DB

o8B

o[-

1)

o8

LABEL
DW
OW
DKW
DW

1CH,2,7,6,7

°'°'°l°

$-VIDEQ_PARMS

71H,50H, 5AH, 0AH, LFH,6, 194

1CH,2,7,6,7

0,0,0,0

3 SET UP FOR 80X25

38H, 28H,20H, 0AH, 7FH,6,64H 3 SET UP FOR GRAPHICS

70H1,2,1,6,7

0,0,0,0

61H,50H,52H,0FH, 19H,6,19H ; SET UP FOR 80X25 BaW CARD

19H,2,00H,0BH, OCH

0,0,0,0

HWORD
2048
4096
16384
16384

BYTE
40,40,80,80,40,40,80,80

3 TABLE OF REGEN LENGTHS
3 40X25

3 80X25

3 GRAPHICS
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LOC 08J

FOF2
FOF3

FOF4
FOF4
FOFS
FOFé
FOF7
FOF8
FOF9
FOFA
FOFB

FOFC
FOFC
FOFF
Flo0l
F104
F106
F108
Fl0A
FloC
FloC
FloE
Flil
F1l15
F116
F117
F118
F11B
F11D
F11E
F11F
F121

Fl123
F127

F128
F12B
F12E
F130
F132
F135
F137
F139
F13C
F13E

F140
Fl40
Fl4l

Fla3
Fl43
Fl45
Fl46
Fla47
Fl49
F14B
FlaC
F140
F14E
F150
F151

F152

50
50

BAD403
8300
83FF30
7506
8007
B2B4
FEC3

BAEQ
A24900
89166300
1E

50

52
83C204
8AC3
EE

SA
2BCO
8ECS8

C51E7400
58

891000
80FC02
7210
0309
80FC04
7209
0309
80FCO07
7202
0309

32E4

E2F3
58
1F

33FF

LINE

3428
3429
3430
3431
3432

3433
3434
3435
3436
3437

3439
3440
3641
3442
36443
3444
3445
3446
3647
3448
3449
3450
3451
3452
3453
3454
3455
1456
3457
3458
3459
3460
3461
3462
3463
3466
3465
3466
3467
3468
3669
3470
3471
3472
3473
3474
3475
3476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488
3489
3490
3491
3492
3493
3494
3495

SOURCE
j====-= C_REG_TAB
M7 LABEL BYTE 3 TABLE OF MODE SETS
o8 2CH,28H,20H,29H,2AH, 2EH, 1EH, 294
SET_MOOE PROC NEAR
MoV DX,0304H 3 ADDRESS OF COLOR CARD
MOV BL.O 3 MODE SET FOR COLOR CARD
cHP DI, 30H ;5 IS BW CARD INSTALLED
JNE M8 3 OK WITH COLOR
Mov AL, 7 3 INDICATE BW CARD MODE
MOV DL, 0B4H 3 ADDRESS OF BW CARD (3B4)
INC -18 3 MODE SET FOR BW CARD
Mo N
MoV AH,AL 3 SAVE MODE IN AH
MoV CRT_MODE, AL 3 SAVE IN GLOBAL VARIABLE
MoV ADDR_6845,0X } SAVE ADDRESS OF BASE
PUSH oS 3 SAVE POINTER TO DATA SEGMENT
PUSH AX 3 SAVE MODE
PUSH DX } SAVE OUTPUT PORT VALUE
ADD DX,4 3 POINT TO CONTROL REGISTER
MOV AL,8L 3 SET MODE SET FOR CARD
ouT DX, AL 3 RESET VIDEO
POP DX 3 BACK TO BASE REGISTER
suB AX, AX 3 SET UP FOR ABSO SEGMENT
MoV 0S,AX 5 ESTABLISH VECTOR TABLE ADDRESSING
ASSUME DS:ABSO
LDS BX, PARM_PTR 5 GET POINTER TO VIDEO PARMS
Pop AX 3 RECOVER PARMS
ASSUME DS:CODE
MOV CX,M6 3 LENGTH OF EACH ROW OF TABLE
cHP AH,2 3 DETERMINE WHICH ONE TO USE
Jc M9 3 MODE IS 0 OR 1
ADD BX,CX 7 MOVE TO NEXT ROW OF INIT TABLE
CHP AH, 4
Jc [z 3 MODE IS 2 OR 3
ADD BX,CX 3 MOVE TO GRAPHICS ROW OF INIT_TABLE
CcHP AH,7
JC M9 3 MODE IS 4,5, OR 6
ADD 8X,CX 3 MOVE TO BW CARD ROW OF INIT_TABLE
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BX POINTS TO CORRECT ROW OF INITIALIZATION TABLE

PUSH AX
XOR AH, AH

LOOP THROUGH TABLE, OUTPUTTTING REG ADDRESS, THEN VALUE FROM TABLE

Hov AL,AH
ouTr OX,AL
INC DX
INC AH
Mov AL, {BX]
ouT DX,AL
INC BX
DEC 12
LooP Hi1o
POP AX
POP DS

ASSUME DS:DATA

FILL REGEN AREA WITH BLANK

XOR bI,0I

- -

e we e we we e we we we

OUT_INIT

SAVE MODE IN AH

AH WILL SERVE AS REGISTER
NUMBER DURING LOOP

INIT LOOP
6ET 6845 REGISTER NUMBER

POINT TO DATA PORT

NEXT REGISTER VALUE

GET TABLE VALUE

OUT TO CHIP

NEXT IN TABLE

BACK TO POINTER REGISTER
DO THE WHOLE TABLE

GET MODE BACK

RECOVER SEGMENT VALUE

SET UP POINTER FOR REGEN
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F154 893E4ECO 3496 nov CRT_START,DI 3 START ADDRESS SAVED IN GLOBAL
F158 C606620000 3497 MoV ACTIVE_PAGE, 0 3 SET PAGE VALUE
F15D B90020 3498 MoV CX,8192 3 NUMBER OF WORDS IN COLOR CARD
F160 80FCO04 3499 cHp AH,& } TEST FOR GRAPHICS
F163 7208 3500 Jc M2 } NO_GRAPHICS_INIT
F165 80FCO7 3501 cHP AH,7 } TEST FOR BW CARD
F168 7404 3502 JE ni1 3 BW_CARD_INIT
o F16A 33C0 3503 XOR AX,AX 5 FILL FOR GRAPHICS MOOE
( L "Fl16C EBOS 3504 JMP SHORT M13 3 CLEAR_BUFFER
% F16E 3505 MIls $ BW_CARD_INIT
L F16E B508 3506 MoV CH. 08H 3 BUFFER SIZE ON BMW CARD
F170 3507 Mi2: } NO_GRAPHICS_INIT
F170 B82007 3508 Hov AX,' *+7%256 3 FILL CHAR FOR ALPHA
F173 3509 H13: . 3 CLEAR_BUFFER
F173 F3 3510 REP STOSW + FILL THE REGEN BUFFER WITH BLANKS
F176 AB
3511
3512 P ENABLE VIDEQ AND CORRECT PORT SETTING
3513
F175 C70660000706 3514 MoV CURSOR_MODE , 607H i SET CURRENT CURSOR MODE
F17B A04900 3515 MoV AL,CRT_MODE } GET THE MODE
F17E 32E4 3516 XOR AH, AH } INTO AX REGISTER
F180 8BFO 3517 MoV SI,AX 3 TABLE POINTER, INDEXED BY MOOE
F182 88166300 3518 MoV DX,ADDR_6845 i PREPARE TO OUTPUT TO
3519 3  VIDEC ENABLE PORT
F186 83C204 3520 ADD DX, 4
F189 2E8AB4F4FO 3521 MOV AL,CS: [ ST+OFFSET M7]
- F18E EE 3522 ouT DX, AL } SET VIDEG ENABLE PORT
. F18F A26500 3523 MoV CRT_MODE_SET,AL 3 SAVE THAT VALUE -
3524 ~
3525 PSR DETERMINE NUMBER OF COLUMNS, BOTH FOR ENTIRE DISPLAY =
3526 PR AND THE NUMBER TO BE USED FOR TTY INTERFACE s
3527 -
F192 2EBAB4ECFO 1528 MoV AL,CS:[SI+OFFSET Mé6]
F197 32E4 3529 XOR AH, AH E-:
F199 A36A00 3530 MoV CRT_COLS, AX  MRMBER OF COLUMNS IN THIS SCREEN v
3531
‘ 3532 jommmn SET CURSOR POSITIONS >
3533
F15C 81E60E00 3534 AND SI.OEH } WORD OFFSET INTO CLEAR LENGTH TABLE
F1A0 2EBBBCEGFO 3535 - MoV CX,CS:ISI+OFFSET M5] 5 LENGTH TO CLEAR
FIAS 890E4CCO 1536 Hov CRT_LEN,CX } SAVE LENGTH OF CRT -- NOT USED FOR BW
F1A9 B90800 3537 Hov cX,8 } CLEAR ALL CURSOR POSITIONS
F1AC BF5000 3538 Hov DI,OFFSET CURSOR_POSN
FIAF 1E 3539 PUSH DS 3 ESTABLISH SEGMENT
F1B0 07 3540 POP ES i ADDRESSING
F181 33C0 3541 XOR AX, AX
F1B3 F3 3542 REP STOSW t FILL WITH ZERCES
F1B4 AB
3543
3544 PS— SET UP OVERSCAN REGISTER
1545
. F1BS 42 3546 INC oX i SET OVERSCAN PORT TO A DEFAULT
"F1B6 BO30 35647 MoV AL, 30H i VALUE OF 30H FOR ALL MODES
3548 3 EXCEPT 640X200
F1B8 BO3E490006 3549 cHP CRT_MODE, 6 i SEE IF THE MODE IS 640X200 BW
F1BD 7502 1550 INZ LA 3 IF IT ISNT 640X200, THEN GOTO REGULAR
F1BF BO3F 3551 Mov AL, 3FH } IF IT IS 640X200, THEN PUT IN 3FH
FiCl 3552 M164:
FIC1 EE 3553 ouT DX, AL ; OUTPUT THE CORRECT VALUE TO 309 PORT
FIC2 A26600 3554 MoV CRT_PALETTE, AL 3 SAVE THE VALUE FOR FUTURE USE
3555
3556 §ommmm NORMAL RETURN FROM ALL VIDED RETURNS
3557
F1C5 3558 VIDEO_RETURN:
F1C5 5F 3559 POP o1
FI1C6 SE 3560 POP ST
FIC7 5B 3561 POP BX
' Fica 3562 M1S: } VIDEO_RETURN_C
( - F1C8 59 3563 POP cx
ARSI F1C9 SA 3564 POP oX
- FICA IF 3565 PoOP os
FICB 07 3566 POP ES i RECOVER SEGHENTS
FlCcC CF 3567 IRET i ALL DONE
3568 SET_MODE ENDP
3569 3

' . 3570 } SET_CTYPE :
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3571 3 THIS ROUTINE SETS THE CURSOR VALUE :
3572 3 INPUT :
3573 3 (CX) HAS CURSOR VALUE CH-START LINE, CL-STOP LINE :
3574 3 OUTPUT :
3575 3 NONE :
3576 H ‘
F1C0 3577 SET_CTYPE PROC  NEAR
FI1CD B4OA 3578 MoV AH, 10 } 6865 REGISTER FOR CURSOR SET
FICF 890E6000 3579 MoV CURSOR_MODE , CX 3 SAVE IN DATA AREA e
F103 E80200 3580 CALL  M16 3 OUTPUT CX REG 3 L
F1D6 EBED 3581 Jnp VIDEO_RETURN i &
3582 e
. 3583 i--=== THIS ROUTINE OUTPUTS THE CX REGISTER TO THE 6845 REGS NAMED IN AH
3584
F108 3585 M16:
F1D8 88166300 3586 MoV DX, ADDR_6845 } ADDRESS REGISTER
F1DC 8AC4 3587 MoV AL, AR 3 GET VALUE
F1DE EE 3588 ouT DX, AL } REGISTER SET
FIDF 42 3589 INC DX 3 DATA REGISTER
F1EO BACS 3590 MoV AL,CH ; DATA
F1E2 EE 3591 ouT DX,AL
F1E3 GA 3592 DEC oX
F1lE4 8ACG 3593 MoV ALy AH
F1E6 FECO 3594 INC AL } POINT TO OTHER DATA REGISTER
F1E8 EE 3595 ouT 0X,AL R 3 SET FOR SECOND REGISTER
F1E9 42 3596 INC DX
' F1EA BAC1 3597 MoV AL,CL 3 SECOND DATA VALUE
; F1EC EE 3598 ouT DX, AL
f F1ED C3 3599 RET } ALL DONE
s 3600 SET_CTYPE ENDP .
; 3601 H
: 3602 3 SET_CPOS :
: 3603 ; THIS ROUTINE SETS THE CURRENT CURSOR :
| 3604 ; POSITION TO THE NEW X-Y VALUES PASSED :
i 3605 3 INPUT :
! 3606 3 DX - ROW,COLUMN OF NEW CURSOR
! 3607 3 BH - DISPLAY PAGE OF CURSOR :
; 3608 i OUTPUT .
3609 3 CURSOR IS SET AT 6845 IF DISPLAY PAGE @
3610 3 IS CURRENT DISPLAY :
3611 H
F1EE 3612 SET_CPOS PROC NEAR
. F1EE BACF 3613 MoV CL,BH
FIF0 32ED 3614 XOR CH,CH ; ESTABLISH LOOP COUNT
F1F2 DIE1 3615 SAL CX»1 } WORD OFFSET
F1F4 8BF1 3616 MoV SI,CX } USE INDEX REGISTER
F1F6 895450 3617 MOV ISI+OFFSET CURSOR_POSN1,DX } SAVE THE POINTER
N F1F9 383E6200 3618 cHp ACTIVE_PAGE,BH
FIFD 7505 3619 INZ M17 3 SET_CPOS_RETURN
FIFF 88C2 3620 MOV AX,DX 3 GET ROW/COLUMN TO AX
F201 E80200 3621 CALL M8 ; CURSOR_SET
F204 3622 M17: 3 SET_CPOS_RETURN
F204 EBBF 3623 Jnp VIDEO_RETURN
e 3624 SET_CPOS ENDP ‘
3625
3626 jumm—e SET CURSOR POSITION, AX HAS ROW/COLUMN FOR CURSOR
3627
F206 3628 M8 PROC NEAR
F206 EB7C00 3629 CALL POSITION } DETERMINE LOCATION IN REGEN BUFFER
F209 8BC8 3630 MoV CX,AX
F20B 030EGE0C 3631 ADD CX,CRT_START } ADD IN THE START ADDR FOR THIS PAGE
F20F DIF9 3632 SAR CXs 1 } DIVIDE BY 2 FOR CHAR ONLY COUNT
F211 B4OE 3633 MoV AH, 14 3 REGISTER NUMBER FOR CURSOR
F213 EBC2FF 3634 CALL M6 3 OUTPUT THE VALUE TO THE 6845
F216 C3 3635 RET
3636 M18 ENDP
3637 H
3638 3 ACT_DISP_PAGE :
3639 3 THIS ROUTINE SETS THE ACTIVE DISPLAY PAGE, ALLOWING THE : o
3640 ; FULL USE OF THE RAM SET ASIDE FOR THE VIDEO ATTACHMENT @ P
3641 3 INPUT :
3642 [ AL HAS THE NEW ACTIVE DISPLAY PAGE : \;.,./
3643 3 OUTPUT :
3644 3 THE 6845 IS RESET TO DISPLAY THAT PAGE :
3645 3
F217 3646 ACT_DISP_PAGE PROC  NEAR
F217 A26200 3647 MoV ACTIVE_PAGE,AL 3 SAVE ACTIVE PAGE VALUE
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F21A 8BOE4COS 3648 MOV CX,CRT_LEN 3 GET SAVED LENGTH OF REGEN BUFFER
F21E 98 3649 CBW 3 CONVERT AL TO WNORD
F21F S0 3650 PUSH AX 3 SAVE PAGE VALUE
F220 F7El 3651 MmL CcX 3 DISPLAY PAGE TIMES REGEN LENGTH
. F222 A34EQ0 3652 Mov CRT_START,AX 3 SAVE START ADDRESS FOR
3653 3 LATER REQUIREMENTS
F225 8BCS 3654 MOV CX, AX 3 START ADDRESS TO CX
F227 DiF9 3655 SAR CX,1 3 DIVIDE BY 2 FOR 6845 HANDLING
F229 B4OC 3656 nov AH,12 3 6845 REGISTER FOR START ADORESS
( _ F22B EBAAFF 3657 CALL Hié
IR F22E 58 3658 PoP BX 3 RECOVER PAGE VALUE
F22F DIE3 3659 SAL BX,1 3 %2 FOR WORD OFFSET
F231 8B4750 3660 MoV AX,(BX + OFFSET CURSOR_POSN] } GET CURSOR FOR TMIS PAGE
F234% EBCFFF 3661 CALL Mi8 3 SET THE CURSOR POSITION
F237 EBaC 3662 Jnp SHORT VIDEQ_RETURN
3663 ACT_DISP_PAGE ENDP
3664 $
3665 3 READ_CURSOR H
3666 H THIS ROUTINE READS THE CURRENT CURSOR VALUE FROM THE ¢
3667 H 6845, FORMATS IT, AND SENDS IT BACK TO THE CALLER :
3668 3 INPUT :
3669 i BH - PAGE OF CURSOR H
3670 3 OUTPUT :
3671 H DX -~ ROW, COLUMN OF THE CURRENT CURSOR POSITION :
3672 H CX - CURRENT CURSOR MOOE :
3673 H
F239 367¢ READ_CURSOR PROC NEAR
F239 8ADF 3675 MoV BL,BH
F238 32FF 3676 XOR BH,BH > k
4 . F230 DILE3 3677 SAL BX,1 3 WORD OFFSET 'U
o . F23F 885750 3678 MoV DX, [BX+OFFSET CURSOR_POSN) ﬁ !
F242 8BOE600O 3679 HOV CX,CURSOR_MODE m
F246 S5F 3680 POP [13 ¢ :
F247 S5E 3681 POP sI Q 1
F248 5B 3682 POP BX ot
F249 58 3683 POP AX 3 DISCARD SAVED CX AND DX x
F24A 58 3684 POP AX
F24B 1F 3685 POP [+ 1] >
F24C 07 3686 PoP ES
F24D CF 3687 IRET
) 3688 READ_CURSOR ENDP
3689 i
3690 3 SET COLOR H
3691 H THIS ROUTINE WILL ESTABLISH THE BACKGROUND COLOR, THE OVERSCAN :
3692 H COLOR, AND THE FOREGROUND COLOR SET FOR MEDIUM RESOLUTION H
3693 3 GRAPHICS :
3694 3 INPUT H
3695 H (BH) HAS COLOR ID H
3696 H IF BH=0, THE BACKGROUND COLOR VALUE IS SET :
3697 H ‘ FROM THE LOW BITS OF BL (0-31) H
3698 H IF BH=1, THE PALETTE SELECTION IS MADE. H
S 3699 3 BASED ON THE LOW BIT OF BL: H
' 3700 H 0=GREEN, RED, YELLOW FOR COLORS 1,2,3 H
C 3701 H 1=BLUE, CYAN, MAGENTA FOR COLORS 1,2,3 :
3702 H (BL) HAS THE COLOR VALUE TO BE USED H
3703 3 OUTPUT H
3704 H THE COLOR SELECTION IS UPDATED H
3705 H
F24E 3706 SET_COLOR PROC NEAR
F24E 88166300 3707 MoV DX,ADDR_6845 3 170 PORT FOR PALETTE
F252 83C205 3708 ADD DX,5 3 OVERSCAN PORT
F255 A06600 3709 MoV AL,CRT_PALETTE i GET THE CURRENT PALETTE VALUE
F258 OAFF 3710 OR BH,BH 3 IS THIS COLOR 0?
F25A 750 3711 JNZ M20 3 OUTPUT COLOR i
3712
3713 }===«~ HANDLE COLOR © BY SETTING THE BACKGROUND COLOR
3714
F25C 24E0Q 3715 AND AL,CECH 3 TURN OFF LOW 5 BITS OF CURRENT
F25E 8OE3LF 3716 AND BL,O01FH 3 TURN OFF HIGH 3 BITS OF INPUT VALUE
F261 0AC3 3717 OR AL,BL 3 PUT VALUE INTO REGISTER
( " F263 3718 M19: 3 OUTPUT THE PALETTE
e F263 EE 3719 ouT DX, AL § OUTPUT COLOR SELECTION TO 309 PORT
F264 A26600 3720 MoV CRT_PALETTE,AL 3 SAVE THE COLOR VALUE
F267 E95BFF 3721 JHP YIDEO_RETURN
3722
3723 §===-~ HANDLE COLOR 1 BY SELECTING THE PALETTE TO BE USED
3724
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F26A
F26A
F26C
SR F26E
et F270
M F272

F274
Fe74
F278
F278
F27F
F280
F281
F282

F285
F285
. F2a6
- - F28s
- F28A
F28E
F290
F292
F294
F295

F296
F296
F298
F298
F250
F240
F2A2
Faas
F2A5
F246
F2A8
F2AB
F2AD
F2AF
F281
F283
F283
SR F2B6

24DF
DoEB
73F3
ocae
EBEF

8A264A00
A04900
B8A3E6200
S5F

53

8808
8ACSG
F6264A00
32FF
03C3
DI1EO

58

c3

8AD8
80FC04
7208
80FCO7
7403
E9F001

53
8BC1
E83700
7431
03F0
8AES
2AE3

Ea7200
03F5

LINE

3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3738
3736
3737
3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
3748
3749
3750
3751
3752
3753
3754
3755
3756
3757
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3780
3781
3782
3783
3784
3785
3786
3787
3788
3789
3790
3791
3792
3793
3794
3795
3796
3797
3798
3799
3800
3801

SOURCE

M20:
AND AL, ODFH } TURN OFF PALETTE SELECT BIT
SHR BL,1 3 TEST THE LOW ORDER BIT OF BL
JNC u9 3+ ALREADY DONE
oR AL,20H } TURN ON PALETTE SELECT BIT
JHP Mo 3 G0 DO IT

SET_COLOR ENDP

H

3 VIDEO STATE A :

3 RETURNS THE CURRENT VIDEO STATE IN AX :

3 AH = MUMBER OF COLUMNS ON THE SCREEN :

# AL = CURRENT VIDEO MODE :

3 BH = CURRENT ACTIVE PAGE :

3

VIDEO_STATE PROC  NEAR
MoV AH,BYTE PTR CRT_COLS 3 GET NUMBER OF COLUMNS
Hov AL,CRT_MODE ;3 CURRENT MODE
Mov BH,ACTIVE_PAGE } GET CURRENT ACTIVE PAGE
POP DI 3 RECOVER REGISTERS
PoP 3
POP cx ; DISCARD SAVED BX
Jup H15 7 RETURN TO CALLER

VIDEO_STATE ENOP

3

3 POSITION » :

; THIS SERVICE ROUTINE CALCULATES THE REGEN :

i BUFFER ADDRESS OF A CHARACTER IN THE ALPHA MODE :

3 INPUT :

3 AX = ROW, GOLUMN POSITION :

3 QUTPUT :

3 AX = OFFSET OF CHAR POSITION IN REGEN BUFFER :

;

POSITION PROC  NEAR
PUSH  BX 3 SAVE REGISTER
nov BX,AX
MoV AL, AH 3 ROWS TO AL
ML BYTE PTR CRT_COLS ; DETERMINE BYTES TO ROW
XOR BH,BH
ADD AX,BX ; ADD IN COLUMN VALUE
SAL AXy1 ; % 2 FOR ATTRIBUTE BYTES
POP BX
RET

POSITION ENDP

3

3 SCROLL UP :

i THIS ROUTINE MOVES A BLOCK OF CHARACTERS UP :

3 ON THE SCREEN :

3 INPUT :

s (AH) = CURRENT CRT MODE :

3 (AL) = NUMBER OF ROWS TO SCROLL :

3 (CX) = ROW/COLUMN OF UPPER LEFT CORNER :

3 (DX) = ROM/COLUMN OF LOWER RIGHT CORNER :

H {BH) = ATTRIBUTE TO BE USED ON BLANKED LINE :

3 (DS) = DATA SEGMENT :

3 (ES) = REGEN BUFFER SEGMENT :

} OUTPUT :

3 NONE -- THE REGEN BUFFER IS MODIFIED :

3
ASSUME CS:CODE,DS:DATA,ES:DATA

SCROLL_UP PROC  NEAR
MOV BL,AL 3 SAVE LINE COUNT IN BL
cHp AH, 4 3 TEST FOR GRAPHICS MODE
Jc N1 ; HANDLE SEPARATELY
chpP AH, 7 3 TEST FOR BW CARD
JE N1
JHP GRAPHICS_UP

Ni: 3 UP_CONTINUE
PUSH  BX 3 SAVE FILL ATTRIBUTE IN BH
MOV AX,CX i UPPER LEFT POSITION
CALL  SCROLL_POSITION 3 DO SETUP FOR SCROLL
Jz N7 3 BLANK_FIELD
ADD SI,AX 3 FROM ADDRESS
Mov AH,DH 3 % ROWS IN BLOCK
sue AH,BL ; ® ROWS TO BE MOVED

N2: + ROW_LOOP
CALL  N1O 3 MOVE ONE ROW
ADD SI,BP
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F2B8 03FD
F2BA FECC
F2BC 75FS
F2BE

F2BE 58
F2BF B020
Fac1

F2C1 E86DGO
F2C4 03FD
F2C6 FECB
F2C8 75F7
F2CA

F2CA EB8CO7
F2CD 803E490007
F2D2 7407
F2D4 A06500
F207 BADS8O3
F2DA EE
Fa0B

F2D8 E9SE7FE
FRDE

F2DE 8ADE
F2E0 EBDC

F2E2

F2E2 803E490002
F2E7 7218

F2E9 803E490003
F2EE 7711

F2F0 52

F2F1 BADAO3
F2F4 50

F2F5

F2F5 EC

F2F6 A808
F2F8 74FB
F2FA B025
F2FC B2D8
F2FE EE

F2FF 58

F300 5A

F301

F301 E88IFF
F304 03064E00
F308 8BF3
F30A 8BFO
F30C 2BD1
F30E FECé
F310 FEC2
F312 32ED
F316 8B2E4AQOD
F318 03ED
F31A 8AC3
F31C F6264A00
F320 03CO
F322 06

F323 IF

F324 80FBOO
F327 €3

F328

F328 8ACA
F32A 56
F32B 57
F32C F3
F32D A5
F32E 5F
F32F 5E

SOURCE

ADD DI,BP
DEC AH
JINZ N2
N3:
POP AX
MoV AL,* '
Na:
CALL N1l
ADD DI,BP
DEC BL
JNZ N4
NS:
CALL DoS
cHMP CRT_MODE,7
JE N6
MOV AL,CRT_MODE_SET
MOV DX, 03D8H
out DX,AL
Né6:
Jmp VIDEO_RETURN
N7:
MoV BL,OH
JHP N3
SCROLL_UP ENDP
hY
Jeo——— HANDLE COMMON SCROLL SET UP HERE
SCROLL_POSITION PROC NEAR
cHp CRT_MODE, 2
Je N9
cMp CRT_MODE,3
JA N9
jo——— 80X25 COLOR CARD SCROLL
PUSH DX
MOV DX, 30AH
PUSH AX
N8:
IN AL,DX
TEST AL,8
JZ N8
MOV AL,25H
Mov DL,0D8H
ouT DX,AL
POP AX
POP 124
N9:
CALL POSITION
ADD AX;CRT_START
MOV DI,AX
MoV SI,AX
sus 0X,CX
INC DH
INC DL
XOR CH,CH
MoV BP,CRT_COLS
ADD BP,BP
MoV AL,BL
MUL BYTE PTR CRT_COLS
ADD AX, AX
PUSH ES
POP DS
CHP BL,0
REY
SCROLL_POSITION ENDP
ju——— HOVE_ROW
N10 PROC NEAR
MoV CcL,DL
PUSH SI
PUSH DI
REP MOVSW
POP DI
POP sI

e W N W W W we we we we we

- e we e

- e -

- we we we - . .

- e we

- we we e

o e we e e W e W e we we

- we

POINT TO NEXT LINE IN BLOCK
COUNT OF LINES TO MOVE -
ROW_LOOP

CLEAR_ENTRY

RECOVER ATTRIBUTE IN AH
FILL WITH BLAMNKS
CLEAR_LOOP

CLEAR THE ROW

POINT TO NEXT LINE

COUNTER OF LINES TO SCROLL
CLEAR_LOOP

SCROLL_END

IS THIS THE BLACK AND WHITE CARD
IF SO, SKIP THE MODE RESET

GET THE VALUE OF THE MODE SET
ALWAYS SET COLOR CARD PORT

VIDEO_RET_HERE

BLANK_FIELD
GET RON COUNT
60 CLEAR THAT AREA

TEST FOR SPECIAL CASE HERE
HAVE TO HANDLE 80X25 SEPARATELY

SUARANTEED TO BE COLOR CARD HERE

WAIT_DISP_ENABLE

GET PORT

WAIT FOR VERTICAL RETRACE
WAIT_DISP_ENABLE

DX=3D8
TURN OFF VIDEO
DURING VERTICAL RETRACE

CONVERT TO REGEN POINTER
OFFSET QOF ACTIVE PAGE

TO ADDRESS FOR SCROLL

FROM ADDRESS FOR SCROLL

DX = # ROWS, #COLS IN BLOCK

INCREMENT FOR 0 ORIGIN

SET HIGH BYTE OF COUNT TO ZERO
6ET NUMBER OF COLWMNS IN DISPLAY
TIMES 2 FOR ATTRIBUTE BYTE

GET LINE COUNT

DETERMINE OFFSET TO FROM ADDRESS
*#2 FOR ATTRIBUTE BYTE

ESTABLISH ADDRESSING TO REGEN BUFFER

FOR BOTH POINTERS
0 SCROLL MEANS BLANK FIELD
RETURN WITH FLASS SET

GET # OF COLS TO MOVE

SAVE START ADDRESS
MOVE THAT LINE ON SCREEN

RECOVER ADDRESSES
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LOC 084 LINE  SOURCE

_, F330 C3 3878 RET
3879 N10O ENOP
) 3880
S 3881 TR CLEAR_ROM
ks 3882 .
: F331 3683 N1l PROC  NEAR
: F331 8ACA 3884 Hov cL,DL 1 GET % COLUMNS TO CLEAR
F333 57 3885 PUSH DI
F336 F3 3886 REP STOSH i STORE THE FILL CHARACTER .. PR
F335 AB AT
F336 SF 3887 PoOP oI £ .
F337 C3 ‘3888 RET RN
3889 N1l ENDP
3890 ¥
3891 3 SCROLL_DOWN :
3892 3 THIS ROUTINE MOVES THE CHARACTERS WITHIN A :
3893 3 DEFINED BLOCK DOWN ON THE SCREEN, FILLING THE @
3894 3 TOP LINES WITH A DEFINED CHARACTER :
3895 3 INPUT :
189 ; (AH) = CURRENT CRT MODE :
3897 3 (AL) = NUMBER OF LINES TO SCROLL :
3898 ; (CX) = UPPER LEFT CORNER OF REGION :
3899 ; (DX) = LOWER RIGHT CORNER OF REGION :
3900 3 (BH) = FILL CHARACTER :
3901 P (DS) = DATA SEGMENT :
3902 3 (ES) = REGEN SEGMENT :
3903  OUTPUT :
3904 ; NONE -- SCREEN IS SCROLLED
3905 3
F338 3906 SCROLL_DOWN PROC  NEAR .
F338 FO 3907 STD 3 DIRECTION FOR SCROLL DOWN
F339 8ADS 3908 mov BL,AL 3 LINE COUNT TO BL
F33B 80FCO4 3909 cHp AH,G ; TEST FOR GRAPHICS
3 F33E 7208 3910 Jc N12
F340 80FCO7 3911 chp AH,7 3 TEST FOR BW CARD
SR F343 7403 3912 JE N12
a 1 F345 E9A601 3913 JHP GRAPHICS_DOKN
1 F348 3914 N12: 3 CONTINUE_DOWN
F348 53 3915 PUSH  BX ) i SAVE ATTRIBUTE IN BH
F349 8BC2 3916 MoV AX,DX i LOMER RIGHT CORNER
F34B EB94FF 3917 CALL  SCROLL_POSITION 3 GET REGEN LOCATION
F34E 7420 3918 Jz Nl6
F350 2BFO 3919 sue SI,AX ; SI IS FROM ADDRESS
' F352 BAE6 ' 3920 MOV AH,DH ; GET TOTAL # ROWS
F354 2AE3 3921 sue AH,BL 3 COUNT TO MOVE IN SCROLL
: F356 3922 Ni3:
S F356 ESCFFF 3923 CALL  NIO ; HOVE ONE ROM
F359 2BFS 3924 suB s1,8P
F358 2BFD 3925 suB DI.BP
F35D FECC 3926 DEC AH
F35F 75F5 3927 JNZ N13
F361 3928 NlG:
F361 58 3929 POP AX i RECOVER ATTRIBUTE IN AH /
F362 B020 3930 Hov AL, .
F364 3931 N15:
F364% EBCAFF 3932 CALL  NIL } CLEAR ONE ROM
F367 2BFD 3933 sue bI,BP } GO TO NEXT ROW
F369 FECB 3934 DEC BL
F36B 75F7 3935 INZ NI5
F36D E95SAFF 3936 JHP N5 } SCROLL_END
F370 3937 N16:
F370 BADE 3938 Hov BL,DH
F372 EBED 3939 Jup N1G
» 3940 SCROLL_DOWN ENDP
- 3941 3
3942 i READ_AC_CURRENT :
3943 3 THIS ROUTINE READS THE ATTRIBUTE AND CHARACTER :
1944 P AT THE CURRENT CURSOR POSITION AND RETURNS THEM :
3945 ; TO THE CALLER : _
3946 JINPUT B ;
3947 3 (AH) = CURRENT CRT MODE : ( »
3948 ; (BH) = DISPLAY PAGE ( ALPHA MODES ONLY ) : oy
3949 3 (DS) = DATA SEGMENT : -
3950 3 {ES) = REGEN SEGMENT :
V 3951 JOUTPUT :
3952 ; (AL) = CHAR READ :
3953 P (AH) = ATTRIBUTE READ :
3954 ;
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3955 ASSUME CS:CODE,DS:DATA,ES:DATA
F374 3956 READ_AC_CURRENT PROC  NEAR
F374 80FCO4 3957 cHp AH, 4 3 IS THIS GRAPHICS
. F377 7208 3958 Jc Pl
N F379 80FCO7 3959 P AH,7 3 IS THIS BW CARD
o . F37C 7403 3960 JE Pl
F37E E9A802 3961 e GRAPHICS_READ
F381 3962 PL: + READ_AC_CONTINUE
T F381 E81A00 3963 CALL  FINO_POSITION .
(- F384 8BF3 3964 Mav $1,BX + ESTABLISH ADDRESSING IN SI
: ' 3965
3966 j=~=== HAIT FOR HORIZONTAL RETRACE
3967
F386 8B166300 3968 MoV DX, ADDR_6845 3 GET BASE ADDRESS
F38A 83C206 3969 ADD DX,6 3 POINT AT STATUS PORT
F38D 06 3970 PUSH  ES
F38E IF 3971 POP 08 3 GET SEGMENT FOR QUICK ACCESS
F38F 3972 p2: } WAIT FOR RETRACE LOW
F38F EC 3973 IN AL,OX } GET STATUS
F390 AG01 3974 TEST ALl } IS HORZ RETRACE LOW
F392 75FB 3975 INZ P2 3 WAIT UNTIL IT 1S
' F3%4 FA 3976 cLr 3 NO MORE INTERRUPTS
F395 3977 P3: } WAIT FOR RETRACE HIGH
F395 EC 3978 IN AL,DX 3 GET STATUS
F396 A801 3979 TEST AL 3 IS IT HIGH
F398 74FB 3980 Jz P3 3 WAIT UNTIL IT IS
F39A AD 3981 LODSH } GET THE CHAR/ATTR
F398 E927FE 3982 Jup VIDEO_RETURN o
3983 READ_AC_CURRENT ENDP
3986 =~
F39E 3985 FIND_POSITION PROC - NEAR - ~
- F39E 8ACF 3986 MoV CL,BH 3 DISPLAY PAGE TO CX g
F3A0 32ED 3987 XOR  CH,CH -
. F3A2 8BF1 3988 MoV SI,CX 3 MOVE TO SI FOR INDEX (ol
- F344 D1E6 3989 SAL SI,1 3 % 2 FOR NORD OFFSET o
F3A6 884450 3990 MoV AX, [SI+OFFSET CURSOR_POSN1] 3 GET ROW/COLUMN OF THAT PAGE ”
. F3A9 3308 3991 XOR BX,BX 3 SET START ADDRESS TO ZERO >
F3AB E306 3992 JCXZ  Ps 3 NO_PAGE
- F3AD 3993 P4: 3 PAGE_LOOP
: F3AD 031E4CCO 3994 ADD BX,CRT_LEN 3 LENGTH OF BUFFER
R F3B1 E2FA 3995 LOOP P4
i F383 3996 PsS: 3 NO_PAGE
= F383 ESCFFE 3997 CALL  POSITION 3 DETERMINE LOCATION IN REGEN
F3B6 0308 3998 ADD BX,AX i ADD TO START OF REGEN
F388 C3 3999 RET
4000 FIND_POSITION ENDP
4001
4002 WRITE_AC_CURRENT :
4003 THIS ROUTINE WRITES THE ATTRIBUTE :

H
H
3
4004 3 AND CHARACTER AT THE CURRENT CURSOR :
4005 3 POSITION :
4006 3 INPUT :
4007 H (AH) = CURRENT CRT MODE :
4008 H (BH) = DISPLAY PAGE :
4009 3 (CX} = COUNT OF CHARACTERS TO WRITE :
4010 3 (AL) = CHAR TO WRITE :
4011 3 (BL} = ATTRIBUTE OF CHAR TO KRITE :
4012 3 (DS) = DATA SEGMENT :
4013 i (ES) = REGEN SEGMENT :
4014 3 OUTPUT :
4018 3 NONE :
4016 i
F389 4017 WRITE_AC_CURRENT PROC  NEAR
F3B9 80FCO4 4018 crp AH, 6 3 IS THIS GRAPHICS
. F3BC 7208 4019 Jc P
F3BE 80FCO7 4020 cHP AH,7 + IS THIS BW CARD
F3C1 7403 4021 JE P
F3C3 E9B201 4022 JupP GRAPHICS_WRITE
o F3C6 4023 P6: 3 WRITE_AC_CONTINUE
S F3C6 BAE3 4026 MOV AH,BL 3 GET ATTRIBUTE TO AH
( . F3ca 50 4025 PUSH  AX } SAVE ON STACK
A F3C9 51 4026 PUSH  CX 3 SAVE WRITE COUNT
- ¥3CA EBDIFF 4027 CALL  FIND_POSITION
F3CD 8BFB 4028 MoV DI,BX i ADDRESS TO DI REGISTER
F3CF 59 4029 POP cx } WRITE COUNT
F3D0 58 4030 POP BX § CHARACTER IN BX REG
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F301 4031 P7: } WRITE_LOOP
4032
4033 j-——=- WAIT FOR HORIZONTAL RETRACE
4034
F301 8B166300 4035 MoV DX,ADDR_6845 3 GET BASE ADDRESS '
F3D5 83C206 4036 ADD DX, 6 3 POINT AT STATUS PORT
F308 4037 pa:
F308 EC 4038 N AL,OX } GET STATUS
F309 A801 4039 TEST  AL,1 3 IS IT LOW P
F30B 75FB 4040 .. JNZ Pe 3 WAIT UNTIL IT IS ? e
F30D FA 4061 cLI 3 NO MORE INTERRUPTS £ 7
F3DE 4042 P9: -
F3DE EC 4043 IN AL,DX } GET STATUS
F3DF A801 4044 TEST  AL,L 3} IS IT HIGH
F3E1l 74FB 4045 3z PO i MAIT UNTIL IT IS
F3E3 8BC3 4046 Mov AX,8X i RECOVER THE CHAR/ZATTR
F3E5 AB 4047 STOSH 3 PUT THE CHAR/ATTR
F3E6 FB 4048 STI 3 INTERRUPTS BACK ON
F3E7 E2E8 4049 WwoP  P7 }  AS MANY TIMES AS REQUESTED
F3E9 ESDSFD 4050 e VIDEO_RETURN
4051 WRITE_AC_CURRENT ENDP
4052 ;
4053 3 WRITE_C_CURRENT :
4054 ; THIS ROUTINE WRITES THE CHARACTER AT
4055 3 THE CURRENT CURSOR POSITION, ATTRIBUTE :
4056 ; UNCHANGED :
i 4057 3 INPUT :
! 4058 3 (AH) = CURRENT CRT MODE :
4059 H (BH) = DISPLAY PAGE : ‘
4060 i (CX) = COUNT OF CHARACTERS TO WRITE :
4061 3 (AL} = CHAR TO WRITE :
4062 3 (DS) = DATA SEGMENT :
4063 3 (ES) = REGEN SEGMENT :
4064 3 OUTPUT : N
4065 3 NONE :
e 4066 '
; F3EC 4067 WRITE_C_CURRENT PROC  NEAR
: F3EC 80FCO4 4068 cHp AHLG 3 IS THIS GRAPHICS
; F3EF 7208 4069 Je P10
; F3F1 80FCO7 4070 crp AH,7 ; IS THIS BW CARD
F3F4 7403 4071 JE P10
F3F6 ES7FO01 4072 JHP GRAPHICS_WRITE
F3F9 4073 Plo:
) F3F9 50 4074 PUSH  AX 3 SAVE ON STACK
W F3FA 51 4075 PUSH  CX i SAVE WRITE COUNT
F3FB EBAOFF 4076 CALL  FIND_POSITION
F3FE 8BFB 4077 Hov DI,BX i ADDRESS TO DI
F400 59 4078 PoP cx i WRITE COUNT
F401 58 4079 PoP BX i BL HAS CHAR TO WRITE
F402 4080 P11: ; WRITE_LOOP
4081
4082 j===-= WAIT FOR HORIZONTAL RETRACE
4083
F402 88166300 4084 MOV DX, ADDR_6845 % GET BASE ADDRESS . .
F406 83C206 4085 ADD DX, 6 + POINT AT STATUS PORT
F409 - 4086 P12:
F409 EC 4087 N AL,DX 3 GET STATUS
F40A A801 4088 TEST ALl 3 IS IT LOW
F40C 75FB 4089 JNZ P12 i WAIT UNTIL IT IS
FGOE FA 4090 cur } NO MORE INTERRUPTS
F4OF 4091 Pi3:
F4OF EC 4092 IN AL,DX i GET STATUS
F410 AB01 4093 YEST ALl 3 IS IT HIGH
F412 74FB «094 Jz P13 $ WAIT UNTIL IT IS
F4l4 8AC3 4095 MoV AL,BL § RECOVER CHAR
F4l6 AA 4096 STOSB } PUT THE CHAR/ATTR
F4l7 FB 4097 STI 3 INTERRUPTS BACK ON
Fala 47 4098 ING oI } BUMP POINTER PAST ATTRIBUTE
F419 E2E7 4099 woP  PIL i AS MANY TIMES AS REQUESTED —
F418 E9ATFD 4100 JMP VIDEO_RETURN
4101 WRITE_C_CURRENT ENDP
4102 3
4103 3 READ DOT =-- WRITE DOT :
4106 3 THESE ROUTINES WILL WRITE A DOT, OR READ THE DOT AT :
4105 3 THE INDICATED LOCATION :
4106 3 ENTRY -- :
4107 } DX = ROM (0-199)  (THE ACTUAL VALUE DEPENDS ON THE MODE) :
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4108 3 CX = COLUMN ( 0-639) { THE VALUES ARE NOT RANGE CHECKED )} :
4109 3 AL = DOT VALUE TO WRITE (1,2 OR 4 BITS DEPENDING ON MODE,
4110 3 REQ'D FOR WRITE DOT ONLY, RIGHT JUSTIFIED) :
4111 3 BIT 7 OF AL=1 INDICATES XOR THE VALUE INTO THE LOCATION :
4112 5 DS = DATA SEGMENT :
4113 3 ES = REGEN SEGMENT 3
4114 3 :
. 4115 3 EXIT :
- 4116 5 AL = DOT VALUE READ, RIGHT JUSTIFIED, READ ONLY :
( ‘ 4117 3
’f L 4118 ASSUME CS5:CODE,DS:DATA,ES:DATA
’ F41E 4119 READ_DOT PROC NEAR
F41E EB83100 4120 CALL R3 5 OETERMINE BYTE POSITION OF DOT
F421 268A04 4121 MoV AL,ES:(SI] 3 GET THE BYTE
F426 22C4 4122 AND AL, AH } MASK OFF THE OTHER BITS IN THE BYTE
F426 D2EO 4123 SHL AL,CL 3 LEFT JUSTIFY THE VALUE
F428 8ACE 4126 MoV CL,0H 3 GET NUMBER OF BITS IN RESULT
F42A D2CO 4125 ROL AL,CL 3 RIGHT JUSTIFY THE RESULT
F42C E996FD 4126 JHP VIDEO_RETURN } RETURN FROM VIDEO 10
4127 READ_DOT ENDP
4128
F42F 4129 WRITE_DOT PROC NEAR
F42F 50 4130 PUSH AX + SAVE DOT VALUE
F430 50 4131 PUSH  AX 3 TWICE
F431 EBLEO0Q 4132 CALL R3 . 3 DETERMINE BYTE POSITION OF THE DOT
F436 D2E8 4133 SHR AL,CL 3 SHIFT TO SET UP THE BITS FOR OUTPUT
F436 22C4 4134 AND ALy AH 3 STRIP OFF THE OTHER BITS
F438 268A0C 4135 Mov CL,ES:{ST] 3 GET THE CURRENT BYTE >
F43B 58 4136 POP BX 3 RECOVER XOR FLAG
. F43C F6C380 4137 TEST BL,80H 3 IS IT ON 'O
e FG3F 7500 4138 JNZ R2 3 YES, XOR THE DOT "U
o F441 F6DG 4139 NOT AH 3 SET THE MASK TO REMOVE THE (g°
F443 22CC 4140 AND CL,AH ; INDICATED BITS 5
F445 0AC1 4161 oR AL,CL 5 OR IN THE NEW VALUE OF THOSE BITS Q_
F447 4162 RI1: 3 FINISH_DOT 0
F447 268804 41643 HOV ES:{SI],AL ; RESTORE THE BYTE IN MEMORY P
F4GA 58 4166 PoOP AX >
F44B E977FD 4145 JMP VIDEO_RETURN 3 RETURN FROM VIDEO IO
F4GE 4146 R2: 3 XOR_DOT
F44E 32C1 4147 XOR AL,CL } EXCLUSIVE OR THE DOTS
F450 EBFS 4168 Jup 3 3 FINISH UP THE WRITING
4149 WRITE_DOT ENDP
4150 3
4151 3 THIS SUBROUTINE DETERMINES THE REGEN BYTE LOCATION :
4152 3 OF THE INDICATED ROW COLUMN VALUE IN GRAPHICS MODE. @
4153 3 ENTRY -- :
4156 3 DX = ROW VALUE (0-199) :
4155 ; CX = COLUMN VALUE (08-639) :
4156 3 EXIT -- :
4157 ; SI = OFFSET INTO REGEN BUFFER FOR BYTE OF INTEREST @
4158 3 AH = MASK TO STRIP OFF THE BITS OF INTEREST :
R 4159 3 CL = BITS TO SHIFT TO RIGHT JUSTIFY THE MASK IN AH
4160 i OH = & BITS IN RESULT :
: . 4161 H
F452 4162 R3 PROC NEAR
‘ F452 53 4163 PUSH BX ; SAVE BX DURING OPERATION
F453 50 4164 PUSH AX 3 WILL SAVE AL DURING OPERATION
4165
4166 jmm——— DETERMINE 1ST BYTE IN IDICATED ROW BY MULTIPLYING ROW VALUE BY 40
4167 e { LOW BIT OF ROW DETERMINES EVEN/ODD, 80 BYTES/ROW
4168
Fa54 BO28 4169 MoV AL,40
F456 52 4170 PUSH DX 3 SAVE ROW VALUE
F457 BOE2FE 4171 AND DL,OFEH 3 STRIP OFF ODD/EVEN BIT
F4SA FOE2 4172 ML DL 5 AX HAS ADDRESS OF 1ST BYTE
4173 ;  OF INDICATED ROW
F45C 5A 4174 POP ox 3 RECOVER IT
F45D F6C201 4175 TEST oLyl } TEST FOR EVEN/ODD
. F460 7403 4176 Jz RG 3 JUMP IF EVEN ROW
g F462 050020 4177 ADD AX,2000H ; OFFSET TO LOCATION OF ODD ROWS
( R F465 4178 R4: ; EVEN_ROM
N F465 8BFO 4179 MoV SI,AX 3 MOVE POINTER TO SI
T F467 58 4180 POP AX + RECOVER AL VALUE
F468 8801 4181 Hov DX,CX 3 COLUMN VALUE TO DX
4182
4183 jom——- DETERMINE GRAPHICS MODE CURRENTLY IN EFFECT
4184
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LOC 0BJ

F46A
F46D
F470
Fa75
Fa77
Fa7A

F4TD
F47D

F47F
Fa8l
F483

F485
F487
Fa87

F489
F488
F48D

F48F
Fa9l
F493
F494

BBC002
890203 3
803E490006
7206
BB8001
B90307

22EA

D3EA
Q3F2
8AF7

F495

Fa495
F497

F499
Fa9C

F49E
FGAD
FeAG

FaAb

F4A8

8ADS
8BC1

EB6902
8BF8

2801
81c20101
DOE6

DOE6

803E490006

LINE

4185
4186
4187
4188
4189
4190
4191
6192
4193
4194
4195
4196
4197
4198
4199
4200
4201
4202
4203
4204
4205
4206
4207
4208
4209
4210
4211
4212
6213
4216
4215
4216
4217
4218
4219
4220
4221
4222
4223
42264
4225
4226
4227
4228
4229
4230
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4261
4262
4243
4264
4245
4246
4247
4248
4249
4250
425}
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261

SOURCE

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)

- e e we W e we

BL = MASK TO SELECT BITS FROM POINTED BYTE (80H/COH FOR H/M) :
BH = NUMBER OF VALID BITS IN POINTED BYTE ( 1/2 FOR H/M) B
MOV BX,2C0H
MoV €X,302H 3 SET PARMS FOR MED RES
cHP CRT_MODE.6
Jc RS 3 HANDLE IF MED ARES
MoV BX, 180H
MoV CX,»703H 3 SET PARMS FOR MIGH RES
jmme—— DETERMINE BIT OFFSET IN BYTE FROM COLUMN MASK
RS5:
AND CH,DL 3 ADDRESS OF PEL WITHIN BYTE TO CH
jo=—-- DETERMINE BYTE OFFSET FOR THIS LOCATION IN COLUMN
SHR 0X,CL 3 SHIFT BY CORRECT AMOUNT
ADD SI,DX 3 IMCREMENT THE POINTER
MoV DH,BH \ 3 GET THE ®% OF BITS IN RESULT TO DH
jom—— MULTIPLY BH (VALID BITS IN BYTE) BY CH (BIYT OFFSET)
suB cL,CL 3 ZERO INTO STORAGE LOCATION
R6:
ROR AL,1 3 LEFT JUSTIFY THE VALUE
3 IN AL (FOR WRITE)
ADD CL,CH 3 ADD IN THE BIT OFFSET VALUE
DEC B8H 3 LOOP CONTROL
JNZ R6 5 ON EXIT, CL HAS SHIFT COUNT
5 TO RESTORE BITS
MoV AH,BL 3 GET MASK TO AH
SHR AH,CL 3 MOVE THE MASK TO CORRECT LOCATION
POP BX 3 RECOVER REG
RET : 3 RETURN WITH EVERYTHING SET UP
R3 ENDP
H
3 SCROLL uP :
; THIS ROUTINE SCROLLS UP THE INFORMATION ON THE CRT :
3 ENTRY :
H CH,CL = UPPER LEFT CORNER OF REGION TO SCROLL :
3 DH,DL = LOWER RIGHT CORNER OF REGION TO SCROLL :
H BOTH OF THE ABOVE ARE IN CHARACTER POSITIONS :
H BH = FILL VALUE FOR BLANKED LINES :
H AL = % LINES TO SCROLL (AL=0 MEANS BLANK THE ENTIRE :
H FIELD) B
i DS = DATA SEGMENT :
3 ES = REGEN SEGMENT :
3 EXIT . :
3 NOTHING, THE SCREEN IS SCROLLED :
H
GRAPHICS_UP PROC NEAR
mov BL,AL 3 SAVE LINE COUNT IN BL -
MOV AX,CX 3 GET UPPER LEFT POSITION INTO AX REG
Jmm——= USE CHARACTER SUBROUTINE FOR POSITIONING
jrm—— ADDRESS RETURNED IS MULTIPLIED BY 2 FROM CORRECT VALUE
CALL GRAPH_POSN
MoV 0I,AX 3 SAVE RESULT AS DESTINATION ADDRESS

3==--- DETERMINE SIZE OF WINOOW

sus DX,CX

ADD DX, 101H

SAL DH, 1

SAL OH, 1
TR DETERMINE CRT MODE

P CRT_MODE ,6
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Loc 0BJ LINE SOURCE

FAAD 7306 4262 JNC R7 3 FIND_SOURCE
4263
4264 j==-=- MEDIUM RES UP
‘4265
FGAF DOE2 4266 SAL oL.1 } 8 COLUMNS ® 2, SINCE 2 BYTES/CHAR
F4Bl DIET 4267 SAL oI,1 } OFFSET %2 SINCE 2 BYTES/CHAR
4268
4269 PP— DETERMINE THE SOURCE ADDRESS IN THE BUFFER
. 4270
F4B3 L w2l R7: } FIND_SOURCE
(' o F4B3 06 4272 PUSH  ES 3 GET SEGHENTS BOTH POINTING TO REGEN
' F4B4 1F 4273 PoOP oS
F4B5 2AED 4274 suB CH.CH } ZERO TO HIGH OF COUNT REG
F4B7 DOE3 4275 SAL BL,1 } MULTIPLY NUMBER OF LINES BY 4
F4B9 DOE3 4276 SAL BL,1
F4BB 742D %277 3z RIL } IF ZERO, THEN BLANK ENTIRE FIELD
F4B0 BAC3 4278 MoV AL,BL } GET NUMBER OF LINES IN AL
F4BF B450 4279 Mov AH,80 } 80 BYTES/ROW
F4Cl F6ESG 4280 ML AH i DETERMINE OFFSET TO SOURCE
F4C3 8BF7 4281 Mov SI,DI i SET UP SOURCE
F4C5 03FO 4282 ADD SI,AX } ADD IN OFFSET TO IT
F4C7 BAES 4283 MoV AH,DH ; MUMBER OF ROWS IN FIELD
F4C9 ZAE3 4286 suB AH,BL * ; DETERMINE NUMBER TO MOVE
4285
4286 S LOOP THROUGH, MOVING ONE ROM AT A TIME, BOTH EVEN AND 0OD FIELDS
4287 N
F4cB 4288 R8: 3 ROW_LOOP
F4CB EB8000 4289 CALL  R17 } MOVE ONE ROW o 8
_ F4CE B1EEBOIF 4290 sus SI,2000H-80 ; MOVE TO NEXT ROW
‘ F4D2 B1EFBOIF 4291 suB DI,2000H-80 : =
F4D6 FECC 4292 DEC AR } NUMBER OF ROWS TO MOVE ~
F4D8 75F1 4293 INZ R8s 3 CONTINUE TILL ALL MOVED ®
4294 =
4295 PP FILL IN THE VACATED LINE(S) o,
4296 s
F4DA 4297 R9: 3 CLEAR_ENTRY e
F4DA 8ACT 4298 MoV AL,BH 3 ATTRIBUTE TO FILL NITH o e
F40C 4299 R10:
F4DC EB8800 4300 CALL  R18 3 CLEAR THAT ROW
F4OF 81EFBOLF 4301 suB DI,2000H-80 3 POINT TO NEXT LINE
F4E3 FECB 4302 DEC BL 5 NUMBER OF LINES TO FILL
F4ES 75F5 4303 NZ R10 ; CLEAR_LOOP
F4E7 ESDBFC 4304 JHP VIDEO_RETURN } EVERYTHING DONE
F4EA 4305 RI1: 3 BLANK_FIELD
F4EA BADE 4306 Hov BL.OH 3 SET BLANK COUNT TO
4307 3 EVERYTHING IN FIELD
L F4EC EBEC 4308 P R9 3 CLEAR THE FIELD
. 4309 GRAPHICS_UP ENDP
4310 3
4311 3 SCROLL DOWN :
4312 : THIS ROUTINE SCROLLS DOWN THE INFORMATION ON THE CRT
4313 3 ENTRY :
4314 ; CH,CL = UPPER LEFT CORNER OF REGION TO SCROLL :
4315 : DH.DL = LOWER RIGHT CORNER OF REGION TO SCROLL :
4316 ; BOTH OF THE ABOVE ARE IN CHARACTER POSITIONS :
4317 ; BH = FILL VALUE FOR BLANKED LINES :
4318 : AL = % LINES TO SCROLL (AL=0 MEANS BLANK THE ENTIRE :
4319 3 FIELD) :
4320 ; DS = DATA SEGHENT :
4321 ; ES = REGEN SEGMENT :
4322  EXIT :
4323 3 NOTHING, THE SCREEN IS SCROLLED :
43264 3
F4EE 4325 GRAPHICS_DOWN PROC  NEAR
F4EE FD 4326 sTD } SET DIRECTION
F4EF 8ADS 4327 MoV BL,AL 3 SAVE LINE COUNT IN BL
F4F1 8BC2 4328 MoV AX,DX 3 GET LOWER RIGHT POSITION INTO AX REG
4329
4330 PP— USE CHARACTER SUBROUTINE FOR POSITIONING
4331 jememe ADDRESS RETURNED IS MULTIPLIED BY 2 FROM CORRECT VALUE
4332
F4F3 EB0F02 4333 CALL  GRAPH_POSN
F4F6 8BF8 4334 Mov DI,AX 3 SAVE RESULT AS DESTINATION ADDRESS
4335
4336 FPR— DETERMINE SIZE OF WINDOW
4337
FaFe 2801 4338 sus DX,CX
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F4FA 81C20101 4339 ADD DX,101H 3 ADJUST VALUES
FA4FE DOE6 4340 SAL DH,1 } MULTIPLY % ROWS BY &
4341 3 SINCE 8 VERT DOTS/CHAR
F500 DOE6 4342 SAL DH, 1 i AND EVEN/ODD ROWS
4343
4344 3----- DETERMINE CRT HODE .
4345
F502 803E490006 4346 cHp CRT_MODE,6 3 TEST FOR MEDIUM RES
F507 7305 4367 NG R12 3 FIND_SOURCE_DOWN ~ P
4368 s & \
4349 3===~- MEDIUM RES DOWN z -
4350 A
F509 DOE2 4351 SAL DL,1 } % COLUMNS * 2, SINCE
4352 3 2 BYTES/CHAR (OFFSET OK}
F508 DIE7 4353 SAL DI,1 } OFFSET %2 SINCE 2 BYTES/CHAR
F500 47 4356 ING oI 3 POINT TO LAST BYTE
4355
4356 $=-=-- DETERMINE THE SOURCE ADDRESS IN THE BUFFER
4357
F50E 4358 R12: 3+ FIND_SOURCE_DOWN
F50E 06 4359 PUSH ES } BOTH SEGMENTS TO REGEN
FS0F 1F 4360 POP DS
F510 2AED 4361 suB CH,CH 3 ZERO TO HIGH OF COUNT REG
F512 81C7F000 4362 ADD DI, 240 3+ POINT TO LAST ROW OF PIXELS
F516 DOE3 4363 SAL BL,1 \ 3 MULTIPLY NUMBER OF LINES BY 4
F518 DOE3 4364 SAL BL,1
F51A 762E 4365 Jz R16 3 IF ZERO, THEN BLANK ENTIRE FIELD
FSIC 8AC3 4366 MOV AL,BL 3 GET NUMBER OF LINES IN AL
F51E B450 4367 MoV AH,80 } 80 BYTES/ROW
F520 F6E4 4368 ML AH ; DETERMINE OFFSET TO SOURCE .
F522 88F7 4369 Hov SI,DI 3 SET UP SOURCE
F524 2BFO 4370 suB SI,AX 3 SUBTRACT THE OFFSET
. F526 BAE6 4371 MoV AH,0H 3 NUMBER OF ROWS IN FIELD
: F528 2AE3 4372 sus AH,BL ; DETERMINE NUMBER TO MOVE
i 4373
: 4374 }==--- LOOP THROUGH, MOVING ONE ROW AT A TIME, BOTH EVEN AND 00D FIELDS
4375
F52A 4376 R13: 3 ROW_LOOP_DOWN
F52A E82100 4377 CALL  R17 3 MOVE ONE ROW
F520 81EE5020 4378 suB SI,2000H+80 ; MOVE TO NEXT ROW
F531 81EF5020 4379 sus DI,2000H+80
. F535 FECC 4380 DEC AH 3 NUMBER OF ROWS TO MOVE
h F537 75F1 4381 INZ R13 3 COMTINUE TILL ALL MOVED
4382
4383 e FILL IN THE VACATED LINE(S)
4386
F539 4385 R14: 3 CLEAR_ENTRY_DOWN
F539 8ACY 4386 MOV AL,BH 5 ATTRIBUTE TO FILL WITH
F538 4387 R15: 3 CLEAR_LOOP_DOWN
F538 E82900 4388 CALL  R18 ; CLEAR A ROMW
F53E 81EF5020 4389 suB DI,2000H+30 3 POINT TO NEXT LINE
e F542 FECB 4390 DEC BL 3 NUMBER OF LINES TO FILL
Y F544 75F5 4391 JINZ R15 ;3 CLEAR_LOOP_DOMN
F546 FC 4392 cLo 3 RESET THE DIRECTION FLAG .
F547 E97BFC 4393 JMP VIDEO_RETURN ; EVERYTHING DONE
F54A 4394 R16: ; BLANK_FIELD_DOWN
F54A SADE 4395 MoV BL,DH 3 SET BLANK COUNT TO EVERYTHING
4396 3 IN FIELD
F54C EBEB 4397 Jup R14 3 CLEAR THE FIELD
4398 GRAPHICS_DOWN  ENDP
4399
4400 PRSI ROUTINE TO MOVE ONE ROW OF INFORMATION
4401
F54E 4402 R17 PROC  NEAR
F54E BACA 4403 MoV CL,0L 3 NUMBER OF BYTES IN THE ROW
F550 56 4406 PUSH  SI
F551 57 4405 PUSH DI 3 SAVE POINTERS
F552 F3 4406 REP MOVSB 3 MOVE THE EVEN FIELD
F553 AG . _
F554 5F 4407 POP oI
F555 5E 4408 POP SI (\
F556 81C60020 4409 ADD SI,2000H -
F55A 81C70020 4410 ADD DI,2000H 3 POINT TO THE 0DD FIELD ) o
FS5E 56 4411 PUSH sI
F55F 57 : 4612 PUSH DI 3 SAVE THE POINTERS
F560 BACA 4413 Hov cL,0L 3 COUNT BACK
3 MOVE THE ODD FIELD

F562 F3 4414 REP MovsB

A-62 System BIOS



LoC 08J

F563
F564
F565
F566

FS67
F567
F569
F56A
F568
F56C
F56D
F571
F572
F574
F575
F576
F577

F578
F578
F57A

F578
F57E

F580
F581
F583

F585
F588
F589

A4
S5F
SE
c3

8ACA
57
F3
AA
5F
81C70020
57
8ACA
F3
AA
5F
c3

B400
50

E88401
8BF8

58
3Ca0
7306

BEGEFA
OE
EBOF

LINE

4415
4416
4417
4418
4419
4420
4421
4422
4423

4425

4426
4427
4428
4429
4430

4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
4441
4442
4443
4444
4445
4446
4447
4448
4449
4450
4451
4452
4453
4454
4455
4456
4457
4458
4459
4460
4461
4462
4463
4466
4465
4466
4467
4468
4469
4470
4471
4472
4473
4474
4475
4476
4477
4478
4479
4480
4481
4482
4483
4484
4485
4486

4488

SOURCE

3
h:]
(%]
-
we

POINTERS BACK
RETURN TO CALLER

k)

m

i
-

R17 ENDP
fmmmm- CLEAR A SINGLE ROW
R18 PROC NEAR

MOV cL,bL 3 NUMBER OF BYTES IN FIELD

PUSH DI $ SAVE POINTER

REP 5T0SB 3 STORE THE NEW VALUE

POP DI 3 POINTER BACK

ADD DI, 2000H 3 POINT TO ODD FIELD

PUSH oI

MoV cL,DL

REP ST0S8 3 FILL THE OOD FILELD

POP 1} 4

RET ; RETURN TO CALLER
R18 ENDP
3
3 GRAPHICS WRITE :
H THIS ROUTINE WRITES THE ASCII CHARACTER TO THE :
3 CURRENT POSITION ON THE SCREEN. :
; ENTRY :
H AL = CHARACTER TO WRITE :
3 BL = COLOR ATTRIBUTE TO BE USED FOR FOREGROUND COLOR :
3 IF BIT 7 IS SET, THE CHAR IS XOR'D INTO THE REGEN :
3 BUFFER (0 IS USED FOR THE BACKGROUND COLOR) :
H CX = NUMBER OF CHARS TO WRITE’ :

3 DS = DATA SEGMENT :

3 ES = REGEN SEGMENT :
3 EXIT :
H NOTHING IS RETURNED :
H :
3 GRAPHICS READ :
H THIS ROUTINE READS THE ASCII CHARACTER AT THE CURRENT :
H CURSOR POSITION ON THE SCREEN BY MATCHING THE DOTS ON
; THE SCREEN TO THE CHARACTER GENERATOR CODE POINTS :
3 ENTRY :

NONE 0 IS ASSUMED AS THE BACKGROUND COLOR :

EXIT :
AL = CHARACTER READ AT THAT POSITION (0 RETURNEB IF
NONE FOUND)

PP

H
H
H
H
H
3 FOR BOTH ROUTINES, THE IMAGES USED TO FORM CHARS ARE

3 CONTAINED IN ROM FOR THE 1ST 128 CHARS. TO ACCESS CHARS
H

4

H

H

H

IN-THE SECOND HALF, THE USER MUST INITIALIZE THE VECTOR AT
INTERRUPT 1FH (LOCATION 0007CH) TO POINT TO THE USER
SUPPLIED TABLE OF GRAPHIC IMAGES (8X8 BOXES).

FATILURE TO DO SO WILL CAUSE IN STRANGE RESULTS

.

o ar v

ASSUME CS:CODE,DS:DATA,ES:DATA
GRAPHICS_WRITE PROC NEAR

MoV AH,0 3 ZERO TO HIGH OF CODE POINT
PUSH AX 3 SAVE CODE POINT VALUE
jom—— DETERMINE POSITION IN REGEN BUFFER TGO PUT CODE POINTS
CALL S26 3 FINDALOCATION IN REGEN BUFFER
MOV DI,AX 3 REGEN POINTER IN DI
- DETERMINE REGION TO GET CODE POINTS FROM
POP AX 3 RECOVER CODE POINT
cHP AL,80H 3 IS IT IN SECOND HALF
JAE S1 3 YES

j=-=-= IMAGE IS IN FIRST MALF, CONTAINED IN ROM

Mov SI,0FAGEH 3 CRT_CHAR_GEN (OFFSET OF IMAGES)
PUSH cs 3 SAVE SEGMENT ON STACK
JMp SHORT S2 3 DETERMINE_MODE

jom——— IMAGE IS IN SECOND HALF, IN USER RAM
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LOC 08J LINE SOURCE

4489
F58B 4490 s1: 3 EXTEND_CHAR
Fs8B 2C80 4491 sus AL,80H } ZERO ORIGIN FOR SECOND HALF
g F580 1E 4492 PUSH DS 3 SAVE DATA POINTER
s FS8E 2BF6 4493 suB SI1,SI
! F590 BEDE 4496 MoV 0S,SI 3 ESTABLISH VECTOR ADDRESSING ‘
4495 ASSUME  DS:ABSO
F592 C5367C00 4496 Los SI,EXT_PTR 3 6ET THE OFFSET OF THE TABLE
F596 &8CDA 4497 MoV 0X,0S 3 GET THE SEGHENT OF THE TABLE o~
4498 ASSUME DS:DATA i
F598 1F 4499 POP s 3 RECOVER DATA SEGMENT { v
F599 52 4500 PUSH DX ; SAVE TABLE SEGMENT ON STACK T
4501
4502 $===~= DETERMINE GRAPHICS MODE IN OPERATION
4503
F59A 4506 s2: 3 DETERMINE_MODE
F59A DIEO 4505 SAL AX,1 3 MULTIPLY CODE POINT
F59C D1EO 4506 SAL AX,1 }  VALUE BY 8
F59E D1EO 4507 SAL AX,1
F5A0 03FQ 4508 ADD ST, AX } SI HAS OFFSET OF DESIRED CODES
FSA2 803EG90006 4509 cHp CRT_MODE 6
FSA7 IF 4510 POP DS 3 RECOVER TABLE POINTER SEGMENT
F5A8 722C 4511 Je s7 4 TEST FOR MEDIUM RESOLUTION MODE
4512
4513 P— HIGH RESOLUTION MODE \
4516
F5AA 4515 $3: 3 HIGH_CHAR
F5AA 57 4516 PUSH DI ; SAVE REGEN POINTER
F5AB 56 4517 PUSH  SI ; SAVE CODE POINTER
FSAC B604 4518 Hov DH, 4 ; NUMBER OF TIMES THROUGH LOOP .
FSAE 4519 s4: .
F5AE AC 4520 LODSB ; GET BYTE FROM CODE POINTS
F5AF F6C380 4s21 TEST  BL,80H ; SHOULD WE USE THE FUNCTION
F5B2 7516 4522 JNZ s6 ; TO PUT CHAR IN
F584 AA 4523 sTOSB 4+ STORE IN REGEN BUFFER
: F585 AC 45264 LoDSB
- F5B6 4525 s5:
- FSB6 268885FF1F 4526 MoV ES:[DI+2000H-1),AL ; STORE IN SECOND HALF
F5BB 83C74F 4527 200 DI,79 3 MOVE TO NEXT ROW IN REGEN
F5BE FECE 4528 DEC DH ; DONE WITH LOOP
FSCO 75EC 4529 INZ sS4
F5C2 SE 4530 POP sI
- F5C3 5F 4531 POP o1 ; RECOVER REGEN POINTER
F5C4 47 4532 e b1 3 POINT TO NEXT CHAR POSITION
F5C5 E2E3 4533 LooP  S3 ; MORE CHARS TO WRITE
] F5C7 E9FBFB 4534 Jup VIDEO_RETURN
F5CA 4535 s6:
F5CA 263205 4536 XOR AL,ES:{DI] 3 EXCLUSIVE OR WITH CURRENT
) F5C0 AA 4537 STOSB ; STORE THE CODE POINT
F5CE AC 4538 L00SB ; AGAIN FOR 0DD FIELD
ESCF 263285FF1F 4539 XOR AL,ES: [DI+2000H-11)
F504 EBED 4540 P s5 3 BACK TO MAINSTREAM
4541
4542 PR MEDIUM RESOLUTION WRITE ‘
4543
F506 4544 s7: 3 MED_RES_WRITE
F506 8AD3 4545 MOV oL,BL ; SAVE HIGH COLOR BIT
F5D8 DIE7 4546 SAL 01,1 ; OFFSET*2 SINCE 2 BYTES/CHAR
F5DA EBD100 4547 CALL  S19 3 EXPAND BL TO FULL WORD OF COLOR
F500 4548 s8: 3 MED_CHAR
F50D S7 4549 PUSH DI 3 SAVE REGEN POINTER
FSDE 56 4550 PUSH  SI 3 SAVE THE CODE 'POINTER
FSOF B604 4551 MoV DH,4 } NUMBER OF LOOPS
F5EL 4552 s9:
F5E1 AC 4553 LODSB 3 GET CODE POINT
F5E2 EBDEOOD 4554 cALL  s2i } DOUBLE UP ALL THE BITS
FSES 23C3 4555 AND AX,BX } CONVERT THEM TO FOREGROUND
4556 3 COLOR ( 0 BACK )
FSE7 F6C280 4557 TEST  DL,80H } IS THIS XOR FUNCTION .
FSEA 7407 4558 Jz s10 3 NO, STORE IT IN AS IT IS -
F5EC 263225 4559 XOR AH,ES: (DI} 3 DO FUNCTION WITH HALF T
FSEF 26324501 4560 XCR AL,ES:(DI+1] } AND WITH OTHER HALF o
F5F3 4561 si0: il
FSF3 268625 4562 Hov ES: (DI, AH } STORE FIRST BYTE
FSF6 26884501 4563 MoV ES:{DI+11,AL } STORE SECOND BYTE
F5FA AC 4564 LoD 58 + G6ET CODE POINT
F5FB EAC500 4565 cALL  sai

A-64 System BIOS



System BIOS A-65

LOC 0BJ LINE SOURCE
FSFE 23C3 4566 AND AX,BX 3 CONVERT TO COLOR
F600 F6C280 4567 TEST  DL,80H 3 AGAIN, IS THIS XOR FUNCTION
F603 740A 4568 N7 s11 3 NO, JUST STORE THE VALUES
F605 2632A50020 . 4569 XOR AH,ES:[DI+2000K] 3 FUNCTION WITH FIRST HALF
F6OA 2632850120 4570 XOR AL,ES:{DI+2001H1 3 AND WITH SECOND HALF
F6OF 4571 sil:
F6OF 2688A50020 4572 MoV ES:{DI+2000H ,AH]
F614 2688850120 4573 MoV ES:IDI+2000H+11,AL 3+ STORE IN SECOND PORTION OF BUFFER
F619 83C750 4574 ADD DI,80 3 POINT TO NEXT LOCATION s
F61C FECE 4575 DEC DH
F61E 75C1 4576 JNZ s9 + KEEP GOING
F620 SE 4577 POP sI + RECOVER CODE PONTER
F621 SF 4578 POP DI 3 RECOVER REGEN POINTER
F622 47 4579 INC DT } POINT TO NEXT CHAR POSITION
F623 47 4580 INC DI
F624 E2B7 4581 LooP S8 ; MORE TO WRITE
F626 E99CFB 4582 JHP VIDEO_RETURN
4583 GRAPHICS_WRITE ENDP
4584 3
4585 ; GRAPHICS READ :
4586 3
F629 4587 GRAPHICS_READ PROC  NEAR
F629 E8D600 4588 CALL  S26 } CONVERTED TO OFFSET IN REGEN
F62C 8BFO 4589 MOV SI,AX 3 SAVE IN SI
F62E 83ECO8 4590 suB SP,8 ; ALLOCATE SPACE TO SAVE THE
4591 i READ CODE POINT
F631 8BEC 4592 MoV BP,SP 3} POINTER TO SAVE AREA
’ 4593 [}
R ’ 4594 jamm—— DETERMINE GRAPHICS MODES >
S 4595 -U
F633 803E490006 4596 cHp CRT_MODE,6 ~
F638 06 4597 PUSH  ES N
F639 IF 4598 POP DS ; POINT TO REGEN SEGMENT =
F63A 721A 4599 Jc s13 + MEDIUM RESOLUTION oL
4600 ot
4601 jrme—— HIGH RESOLUTION READ o
4602 ;
i 4603 FR— GET VALUES FROM REGEN BUFFER AND CONVERT TO CODE POINT >
4604
F63C B604 4605 MoV DH, 4 ; NUMBER OF PASSES
F63E 4606 s12:
F63E 4607 Mov AL,IST} } GET FIRST BYTE
F640 884600 4608 Y [BP1,AL 3 SAVE IN STORAGE AREA
F643 45 4609 INC BP 3 NEXT LOCATION
F644 8AB40020 4610 MoV AL, [SI+2000H]) } GET LOWER REGION BYTE
F648 884600 4611 tov LBP1,AL 3 ADJUST AND STORE
F64B 45 4612 INC BP
F64C 83C650 4613 ADD SI,80 3 POINTER INTO REGEN
F64F FECE 4614 DEC DH } LOOP CONTROL
Fé51 75€B 4615 JNZ s12 } DO IT SOME MORE
: F653 EB1790 4616 Jup S15 3 GO MATCH THE SAVED CODE POINTS
i 4617
‘ 4618 p— MEDIUM RESOLUTION READ
g 4619
F656 4620 S13: 3} MED_RES_READ
F656 D1E6 4621 SAL SI,1 3 OFFSET*2 SINCE 2 BYTES/CHAR
F658 B604 4622 Mov DH,4 3 NUWMBER OF PASSES
F65A 4623 Sl4:
F65A E88800 4624 CALL  s23 3 GET PAIR BYTES FROM REGEN
4625 3 INTO SINGLE SAVE
F65D 81C60020 4626 ADD SI,2000H 5 60O TO LOWER REGION
F661 E88100 4627 CALL  s23 3 GET THIS PAIR INTO SAVE
F664 S81EEBOLF 4628 suB SI,2000H-80 3 ADJUST POINTER BACK INTO UPPER
F668 FECE 4629 DEC DH
F66A 75EE 4630 JNZ s14 3 KEEP GOING UNTIL ALL 8 DONE
4631
4632 jm—mm SAVE AREA HAS CHARACTER IN IT, MATCH IT
4633
) Fé66C 4634 S15: 3 FIND_CHAR
- F66C BFGEFA90 4635 MoV DI,OFFSET CRT_CHAR_GEN ; ESTABLISH ADDRESSING
( F670 OF 4636 PUSH  CS
e F671 07 4637 PoP €S 3 CODE POINTS IN CS
F672 83ED08 ‘4638 sus BP,8 } ADJUST POINTER TO BEGINNING
4639 }  OF SAVE AREA
F675 8BF5 4640 MoV SI,Bp
F&677 FC 4641 cLD 3 ENSURE DIRECTION
F678 BOOO 4642 MOV AL,0 5 CURRENT CODE POINT BEING MATCHED



L0C 08J LINE
F67A 4643
F67A 16 4644
F67B 1F 4645
F67C BAB00O 4646
F67F 4647
F67F 56 4648
F680 57 4649
F681 B90800 4650
F684 F3 4651
F685 A6
F686 5F 4652
F687 SE 4653
F688 741E 4654
F68A FECO 4655
F68C 83C708 4656
F68F 4A 4657
F690 75ED 4658
4659
4660
4661
F692 3C00 4662
F6%4 7412 4663
F696 2BCO 4664
F698 8EDS 4665
4666
F69A C43E7CO0 4667
F69E 8CCO 4668
F6AO 0BCT 4669
F6AZ 7406 4670
F6A4 BOBO 4671
F6A6 EBD2 4672
4673
4674
4675
4676
F6AS 4677
F6A8 83C408 4678
F6AB ES17FB 4679
4680
4681
4682
4683
4684
4685
4686
4687
4688
4689
4690
FOAE 4691
FGAE B80E303 4692
F6B1 BAC3 4693
F6B3 51 4694
F6B4 B90300 4695
F6B7 4696
F6B7 DOED 4697
F6B9 DOEO 4698
F6BB 0ADS 4699
F6BD E2F8 4700
F6BF BAFB 4701
F6Cl 59 4702
F6Cz C3 4703
4704
4705
4706
4707
4708
4709
4710
Féc3 4711
F6C3 52 4712
F6C4 51 4713
F6C5 53 4716
F6C6 2BD2 4715
F6Cs B90100 4716
F6CB 4717
F6CB 8BDS 4718

A-66 System BIOS

SOURCE
Sl6: '
PUSH sS 3 ESTABLISH ADDRESSING TO STACK
POP DS 3 FOR THE STRING COMPARE
mov DX,128 3 NUMBER TO TEST AGAINST
S17:
PUSH SI 3 SAVE SAVE AREA POINTER
PUSH DI 3 SAVE CODE POINTER
MoV CX,8 3 NUMBER OF BYTES TO MATCH
REPE CHPSB 3 COMPARE THE 8 BYTES
POP oI 3 RECOVER THE POINTERS
pPOP SI
JZ s18 3 IF ZERO FLAG SET, THEN MATCH OCCURRED
INC AL 3 NO MATCH, MOVE ON TO NEXT
ADD DI,8 3 NEXT CODE POINT
DEC bX 3 LOOP CONTROL
JNZ Ss17 3 DO ALL OF THEM
jem——— CHAR NOT MATCHED, MIGHT BE IN USER SUPPLIED SECOND HALF
cHp AL, 0 3 AL <> 0 IF ONLY 1ST HALF SCANNED
JE Si8 3 IF = 0, THEN ALL HAS BEEN SCANNED
suB AX,AX
MoV DS, AX ;5 ESTABLISH ADDRESSING TO VECTOR
ASSUME DS:ABSO \
LES DI,EXT_PTR 3 GET POINTER
MoV AX,ES 3 SEE IF THE POINTER REALLY EXISTS
OR AX,DI 3 IF ALL 0, THEN DOESN'T EXIST
3z s18 3 NO SENSE LOOKING
MoV AL,128 3 ORIGIN FOR SECOND HALF
JHP S16 3 GO BACK AND TRY FOR IT

ASSUME DS:DATA

§o==-- CHARACTER IS FOUND ( AL=0 IF NOT FOUND )
s18:
ADD SP,8 3 READJUST THE STACK, THROW AKAY SAVE
JHP VIDEO_RETURN 3 ALL DONE
GRAPHICS_READ ENDP
3
3 EXPAND_MED_COLOR :
H THIS ROUTINE EXPANDS THE LOW 2 BITS IN BL TO :
3 FILL THE ENTIRE BX REGISTER :
3 ENTRY :
H BL = COLOR TO BE USED ( LOW 2 BITS ) :
EXIT :

BX = COLOR TO BE USED ( 8 REPLICATIONS OF THE :
2 COLOR BITS ) :

e we we e

s19 FROC NEAR
AND BL,3 3 ISOLATE THE COLOR BITS
MoV AL,BL 3 COPY TO AL
PUSH cX 3 SAVE REGISTER
HOovV CX,3 3 NUMBER OF TIMES YO DO THIS
S$20:
SAL AL,1
SAL AL,1 3 LEFT SHIFT BY 2
OR BL,AL 3 ANOTHER COLOR VERSION INTO BL
Loop s20 3 FILL ALL OF BL
MoV BH,BL 3 FILL UPPER PORTION
FOP CcX § REGISTER BACK
RET 3 ALL DONE
S19 ENDP
H
7 EXPAND_BYTE :
H THIS ROUTINE TAKES THE BYTE IN AL AND DOUBLES H
3 ALL OF THE BITS, TURNING THE 8 BITS INTO :
H 16 BITS. THE RESULT IS LEFT IN AX H
H
s21 PROC NEAR
PUSH DX 3 SAVE REGISTERS
PUSH CX
PUSH BX
sus DX,DX 3 RESULT REGISTER
HOV CX,1 3 MASK REGISTER
s22:
Mov BX,AX 3 BASE INTO TEMP

e TP




'LOC 0BJ LINE SOURCE

F6CD 2309 4719 AND BX»CX 5 USE MASK TO EXTRACT A BIT .
F6CF 0BD3 4720 OR DX,BX 3 PUT INTO RESULT REGISTER
F601 DIEO 4721 SHL AX,1
F6D3 DIE1 . e722 SHL cX,1 3 SHIFT BASE AND MASK BY 1
F6D5 8BDS 4723 MoV BX,AX 3 BASE TO TEMP
F6D7 2309 4724 AND BX,CX 3 EXTRACT THE SAME BIT
F6D9 0BD3 4725 oR DX,BX } PUT INTO RESULT
_ F6DB DI1E1 4726 SHL CX»1 3 SHIFT ONLY MASK NOW,
§ ’ 4727 3 MOVING TO NEXT BASE
( C F6DD 73EC 4728 JNC s22 } USE MASK BIT COMING OUT TO TERMINATE
: F6DF 8BC2 4729 MoV AX,DX 3 RESULT TO PARM REGISTER
FGEL 58 4730 POP BX
FG6E2 59 4731 POP cx 3 RECOVER REGISTERS
FG6E3 5A 4732 FOP DX
FG6E4 C3 4733 RET + ALL DONE
4734 s21 ENOP
4735 3 -
4736 3 MED_READ_BYTE :
4737 3 THIS ROUTINE WILL TAKE 2 BYTES FROM THE REGEN :
4738 i BUFFER, COMPARE AGAINST THE CURRENT FOREGROUND :
4739 3 COLOR, AND PLACE THE CORRESPONDING ON/OFF BIT
4740 H PATTERN INTO THE CURRENT POSITION IN THE SAVE :
4741 3 AREA . :
4742 i ENTRY :
4743 3 SI,DS = POINTER YO REGEN AREA OF INTEREST :
4744 3 BX = EXPANDED FOREGROUND COLOR :
4745 3 BP = POINTER TO SAVE AREA :
4746 3 EXIT :
4747 3 BP IS INCREMENT AFTER SAVE :
4748 H
FGES 4749 s23 PROC - NEAR
F6E5 8A24 4750 ' MoV AH,[SI] 3 GET FIRST BYTE
FG6E7 8A4401 4751 Hov AL,ISI+1} 3 GET SECOND BYTE
F6EA B90OCO 4752 MOV €X,0C000H 3 2 BIT MASK TO TEST THE ENTRIES
FGED B200 4753 MOV DL, 0 ; RESULT REGISTER
) F6EF 4754% $26:
FGEF 85C1 4755 TEST  AX,CX 3 IS THIS SECTION BACKGROUND?
F&6F1 F8 4756 ©cLe 3 CLEAR CARRY IN HOPES THAT IT IS
F6F2 7401 4757 Jz s25 3 IF ZERO, IT IS BACKGROUND
F&6F4 F9 4758 sTC 5 WASN'T, SO SET CARRY
F6F5 DOD2 4759 s25: RCL DL,1 3 MOVE THAT BIT INTO THE RESULT
F6F7 DIES 4760 SHR CX1, .
F&F9 DIE9 4761 SHR CX»1 3 MOVE THE MASK TO THE RIGHT BY 2 BITS
s F6FB 73F2 4762 JNC s26 3 DO IT AGAIN IF MASK DIDN'T FALL OUT
F6FD 885600 4763 MoV {BP1,DL } STORE RESULT IN SAVE AREA
F700 45 4764 INC 8P 3 ADJUST POINTER
F701 €3 4765 RET 5 ALL DONE
4766 s23 ENDP
4767 3
4768 3 V4_POSITION :
4769 3 THIS ROUTINE TAKES THE CURSOR POSITION @
4770 3 CONTAINED IN THE MEMORY LOCATION, AND  :
4771 ; CONVERTS IT INTO AN OFFSET INTO THE :
4772 i REGEN BUFFER, ASSUMING ONE BYTE/CHAR. @
4773 3 FOR MEDIUM RESOLUTION GRAPHICS, :
4774 3 THE NUMBER MUST BE DOUBLED. :
4775 3 ENTRY H
4776 3 NO REGISTERS, MEMORY LOCATION :
4777 3 CURSOR_POSN IS USED :
4778 ; EXIT :
4779 3 AX CONTAINS OFFSET INTO REGEN BUFFER . :
4780 3
F702 4781 s26 PROC  NEAR
F702 A15000 4782 HOV AX, CURSOR_POSN 3 GET CURRENT CURSOR
F705 4783 GRAPH_POSN LABEL  NEAR
F705 53 4784 PUSH  BX $ SAVE REGISTER
F706 8806 4785 MoV BX,AX 3 SAVE A COPY OF CURRENT CURSOR
F708 8ACG 4786 MOV AL, AH 3 GET ROWS TO AL
F70A F6264A00 4787 MUL BYTE PTR CRT_COLS 3 MULTIPLY BY BYTES/COLUMN
(.. . F70E O1EO 4788 SHL AX,1 } MULTIPLY * 4 SINCE & ROWS/BYTE
( . F710 DIEO 4789 SHL AX,1
L F712 2AFF 4790 - suB BH,BH 3 ISOLATE COLUMN VALUE
F714 03C3 4791 ADD AX,BX } DETERMINE OFFSET
F716 58 4792 POP BX 3 RECOVER POINTER
F717 C3 4793 RET 3 ALL DONE
4794 s26 ENOP
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LOC 08J LINE SOURCE

4795 3
4796 3 WRITE_TTY :
4797 3 THIS INTERFACE PROVIDES A TELETYPE LIKE INTERFACE TO THE VIDEO :
4798 H CARD. THE INPUT CHARACTER IS WRITTEN TO THE CURRENT CURSOR :
4799 ; POSITION, AND THE CURSOR IS MOVED TO THE NEXT POSITION. IF THE : ‘
4800 3 CURSOR LEAVES THE LAST COLUMN OF THE FIELD, THE COLUMN IS SET :
4801 3 TO 2ZERO, AND THE ROW VALUE IS INCREMENTED. IF THE ROW VALUE :
4802 ' LEAVES THE FIELD, THE CURSOR IS PLACED ON THE LAST ROW, FIRST :
4803 3 COLUMN, AND THE ENTIRE SCREEN IS SCROLLED UP ONE LINE. WHEN :
4804 3 THE SCREEN IS SCROLLED UP, THE ATTRIBUTE FOR FILLING THE NEWLY :
4805 3 BLANKED LINE IS READ FROM THE CURSOR POSITION ON THE PREVIOUS ¢
4806 3 LINE BEFORE THE SCROLL, IN CHARACTER MODE. IN GRAPHICS MOOE, :
4807 3 THE 0 COLOR IS USED. :
4808 ; ENTRY :
4809 ' (AH) = CURRENT CRT MODE :
4810 ; (AL) = CHARACTER TO BE WRITTEN :
4811 ; NOTE THAT BACK SPACE, CAR RET, BELL AND LINE FEED ARE HANDLED :
4812 3 AS COMMANDS RATHER THAN AS DISPLAYABLE GRAPHICS :
4813 3 (BL) = FOREGROUND COLOR FOR CHAR WRITE IF CURRENTLY IN A :
4814 ; GRAPHICS MODE :
4815 }OEXIT :
4816 3 ALL REGISTERS SAVED :
4817 3 BT S U
4818 ASSUME CS:CODE,DS:DATA
F718 4819 WRITE_TTY PROC  NEAR N
F718 50 4820 PUSH  AX i SAVE REGISTERS
F719 50 4821 PUSH  AX ;3 SAVE CHAR TO WRITE
F71A B4O3 4822 MoV AH,3
F71C 8A3E6200 4823 MoV BH,ACTIVE_PAGE 3 GET THE CURRENT ACTIVE PAGE '
F720 CD10 4826 INT 10H ; READ THE CURRENT CURSOR POSITION
: F722 58 4825 POP AX } RECOVER CHAR
4826 )
4827 jomme- DX NOW HAS THE CURRENT CURSOR POSITION
4828
F723 3C08 4829 cHp AL,8 3 IS IT A BACKSPACE
F725 7452 4830 JE us 1 BACK_SPACE
F727 3C00 4831 cHp AL,0DH 3 IS IT CARRIAGE RETURN
F729 7457 4832 JE us } CAR_RET
F728 3COA 4833 cHP AL 0AH ; IS IT A LINE FEED
F72D 7457 4834 JE ul0 3 LINE_FEED
F72F 3C07 4835 cHp AL, O7H 3 IS IT A BELL
F731 745A 4836 JE U1l } BELL
4837
4838 e WRITE THE CHAR TO THE SCREEN
4839
4840
F733 B4OA 4841 MoV AH,10 3 WRITE CHAR ONLY
F735 B90100 4842 MoV Cx»1 } ONLY ONE CHAR
F738 CD10 4843 INT 10H i WRITE THE CHAR
4844
4845 jmmmm- POSITION THE CURSOR FOR NEXT CHAR
“ 4846
S F73A FEC2 4847 INC oL
F73C 3A164A00 4848 cHP DL,BYTE PTR CRT_COLS 3 TEST FOR COLUMN OVERFLOM ‘
F740 7533 4849 JNZ u7 ; SET_CURSOR
F742 B200 4850 MoV oL, 0 ; COLUMN FOR CURSOR
F74% 80FE18 4851 cHp DH, 264
F747 752A 4852 JNZ us ; SET_CURSOR_INC
4853
4854 e SCROLL REQUIRED
4855
F749 4856 ul:
F749 B402 4857 MOV AH, 2
F76B CD10 4858 INT 104 3 SET THE CURSOR
4859
4860 R DETERMINE VALUE TO FILL NITH DURING SCROLL
4861
F740 A04900 4862 MOV AL,CRT_MODE 3 GET THE CURRENT MODE
F750 3C04 4863 cMp AL, -
F752 7206 4864 Jc u2 3 READ-CURSOR ’
F754 3C07 4865 cHP AL,7 ( )
F756 B700 4866 MoV BH,0 } FILL WITH BACKGROUND Pae s
F758 7506 4867 JNE u3 ; SCROLL-UP
F75A 4868 v2: 3 READ-CURSOR
F75A B408 4869 MoV AH,8
F75C CD10 4870 INT 104 5 READ CHAR/ATTR AT CURRENT CURSOR
F75E 8AFC 4871 MoV BH, AH 3 STORE IN BH
F760 4872 Us: 3 SCROLL-UP '
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F760 B80106 4873 MoV AX,601H } SCROLL ONE LINE
F763 28C9 4874 suB €X,CX 3 UPPER LEFT CORNER
F765 B618 4875 MoV OH, 24 } LOWER RIGHT ROW
F767 8A166A00 4876 MoV DL,BYTE PTR CRT_COLS  ; LOWER RIGHT COLUMN
F76B FECA 4877 DEC DL
F76D 4878 Ua: } VIDEG-CALL-RETURN
F76D CD10 4879 INT 10H } SCROLL UP THE SCREEN
F76F 4880 uUs: 3 TTY-RETURN
F76F 58 . 4881 PoP AX 3 RESTORE THE CHARACTER
( SR F770 E9S2FA 4882 JHP VIDEO_RETURN  RETURN TO CALLER
S F773 4883 Ué: } SET~CURSOR-INC
F773 FEC6 4886 NG oH 3 NEXT ROM
F775 4885 ur: i SET-CURSOR
F775 8402 4886 MoV AH,2
F777 EBF4 4887 JMP us } ESTABLISH THE NEW CURSOR
4888
4889 F— BACK SPACE FOUND
4890
F779 4891 us:
F779 80FA00 4892 cHp oL, 0 § ALREADY AT END OF LINE
F77C 74F7 4893 JE u? i SET_CURSOR
F77€ FECA 4894 DEC oL i NO -- JUST MOVE IT BACK
F780 EBF3 4895 e u? ; SET_CURSOR
4896
4897 P CARRIAGE RETURN' FOUND
4898
F782 4899 u9:
F782 B200 4900 MoV DL, o i MOVE TO FIRST COLUMN >
F784 EBEF 4901 JHP u7 } SET_CURSOR )
4902 ﬁ
4903 PR LINE FEED FOUND s
4904
F786 4905 u10: =]
F786 BOFE18 4906 cHp DH, 24 } BOTTOM OF SCREEN a
F789 75E8 4907 JNE us } YES, SCROLL THE SCREEN ;'
F78B EBBC 4908 JMP Ut 3 NO, JUST SET THE CURSOR
4909 >
4910 P BELL FOUND
4911
F780 4912 uit:
F780 B302 4913 MoV BL.2 i SET UP COUNT FOR BEEP
F78F EB7602 4914 CALL  BEEP } SOUND THE POD BELL
F792 EBDB 4915 NP us 3 TTY_RETURN
\ 4916 WRITE_TTY ENDP
: 4917 3
. 4918 i LIGHT PEN :
4919 ; THIS ROUTINE TESTS THE LIGHT PEN SWITCH AND THE LIGHT ¢
4920 ; PEN TRIGGER. IF BOTH ARE SET, THE LOCATION OF THE LIGHT :
4921 3 PEN IS DETERMINED. OTHERWISE, A RETURN WITH NO :
a922 : INFORMATION IS MADE. :
4923 3 ON EXIT :
4924 ; (AH) = 0 IF NO LIGHT PEN INFORMATION IS AVAILABLE :
4925 ; BX,CX,DX ARE DESTROYED :
4926 3 (AH) = 1 IF LIGHT PEN IS AVAILABLE :
4927 ; (DH,DL) = ROW,COLUMN OF CURRENT LIGHT PEN :
4928 ; POSITION :
4929 ; (CH} = RASTER POSITION :
4930 5 (BX) = BEST GUESS AT PIXEL HORIZONTAL POSITION :
4931 ;
4932 ASSUME CS:CODE,DS:DATA
4933 PS— SUBTRACT_TABLE
F794 4934 Vi LABEL  BYTE
F794 03 4935 o8 3,3,5,5,3,3,3,4
F795 03
F796 05
F797 05
F798 03
F799 03
, F79A 03
SN F798 04
( . F79¢C 4936 READ_LPEN PROC  NEAR
S 4937
4938 PpR— WAIT FOR LIGHT PEN TO BE DEPRESSED
4939
/ F79C B40O 4940 Hov AH,0 3 SET NO LIGHT PEN RETURN CODE
F79E 8B1663060 4941 MoV DX, ADDR_6845 ; GET BASE ADDRESS OF 6845
. F7A2 83C206 4942 ADD DX, 6 } POINT TG STATUS REGISTER
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LOC 0BJ

F7AS
F7A6
F7A8

F7AA
F7AC
F7AE

F781
F781

F783
F787
F789
F7BA
F788
F78C
F7BE
F7BF
F7Cl
F7C3
F7C4
F7C5
F7C6

F7C8
F7cC
F7CE
F703
F705
F709
F708B
F700D
F7DF

F7EL
F7El
F7€3
F7E8
F7EA
F7EF

F7F1
F7F3

F7F5
F7F7
F7F9
F7FB
F7FD
F802
F804
F806
F808
F808

Fa0A
F8oc
F80E
Falo
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A80%
757€

A802
7503
E98100

B4lo

8B166300
8ACSG
EE

8AlE4900
2AFF
2EBASF94F7
2BC3
8BlEGECO
D1EB

2BC3

7902

2BCO

B103
803E450004
722A
803E490007
7423

B228
F6F2

BAES
02€ED
8ADC
2AFF
803E490006
7504
B104
DOE4G

D3E3

8AD4
8AFO
DOEE
DOEE

LINE

4943
4944
4945
4946
4947
4948
4949
4950
4951
4952
4953
4954
4955
4956
4957
4958
4959
4960
4961
4962
4963
4964
4965
4966
4967
4968
4969
4970
4971
4972
4973
4974
4975
4976
4977
4978
4979
4980
4981
4982
4983
4984
4985
4986
4987
4988
4989
4990
4991
4992
4993
4994
4995
4996
4997
4998
4999
5000
5001
5002
5003
5004
5005
5006
5007
5008
5009
5010
5011
5012
5013
5014
5015
5016
5017
5018
5019

SOURCE

IN
TEST
JNZ

NOW TEST FOR LIGHT PEN TRIGGER

TEST
JNZ
JHP

AL,DX
AL,o
vé

AL,2
V7A
v7

H
i
H

3
H

GET STATUS REGISTER
TEST LIGHT PEN SWITCH
NOT SET, RETURN

TEST LIGHT PEN TRIGGER
RETURN WITHOUT RESETTING TRIGGER

TRIGGER HAS BEEN SET, READ THE VALUE IN

MoV

AH,16

LIGHT PEN REGISTERS ON 6845

INPUT REGS POINTED TO BY AH, AND CONVERT TO ROW COLUMN IN DX

Moy
MOV
ouT
INC
IN

Moy
DEC
INC
MoV
ouT
INC
IN

MOV

DX, ADDR_6845
AL, AH
DX, AL
DX
AL,DX
CH,AL
114

AH
AL>AH
DX, AL
bX
AL,DX
AH,CH

. e

. e v we e

.

ADDRESS REGISTER FOR 6845
REGISTER TO READ

SET IT upP

DATA REGISTER

GET THE VALUE

SAVE IN CX

ADDRESS REGISTER

SECOND DATA REGISTER

POINT TO DATA REGISTER

GET SECOND DATA VALUE
AX HAS INPUT VALUE

AX HAS THE VALUE READ IN FROM THE 6845

nov

JNS
SuUB

DETERMINE MODE OF OPERATION

MoV
CHP
JB
cHp
JE

GRAPHICS

MOV
D1V

DETERMINE SRAPHIC ROW POSITION

MOV
ADD
MoV
sus
cMpP
JNE

SAL

SHL

DETERMINE ALPHA CHAR POSITION

MoV
Mov
SHR
SHR

BL,CRT_MODE
BH,BH
BL,CS:V1IBX]
AX,BX
BX»CRT_START
BX,1

AX,BX

v2

AX>AX

cL,3
CRT_MODE, 4
va
CRT_MODE, 7
'3

MODE

bL,40
oL

CH,AL
CH,CH
BL,AH
BH,BH
CRT_MODE, 6
V3

CL,4

AH, 1

BX,CL

DL, AH
DH,AL
OH,1
DH,1

we o e

.

-

™

- v e

- ve we e wr ws e e W we

MODE VALUE TO BX
DETERMINE AMOUNT TO SUBTRACT
TAKE IT AWAY

IF POSITIVE, DETERMINE MODE
<0 PLAYS AS 0

DETERMINE_MODE

SET #8 SHIFT COUNT

DETERMINE IF GRAPHICS OR ALPHA
ALPHA_PEN

ALPHA_PEN

DIVISOR FOR GRAPHICS
DETERMINE ROM(AL) AND COLUMN(AH}
AL RANGE 0-99, AH RANGE 0-3%

SAVE ROW VALUE IN CH

%2 FOR EVEN/ODD FIELD

COLUMN VALUE TO BX

MULTIPLY BY 8 FOR MEDIUM RES
DETERMINE MEDIUM OR HIGH RES
NOT_HIGH_RES

SHIFT VALUE FOR HIGH RES

COLUMN VALUE TIMES 2 FOR HIGH RES
NOT_HIGH_RES

MULTIPLY %16 FOR HIGH RES

COLUMN VALUE FOR RETURN
ROW VALUE
DIVIDE BY &

FOR VALUE IN 0-24 RANGE




Loc 08y LINE SOURCE

F812 EB12 5020 JMP SHORT V5 3 LIGHT_PEN_RETURN_SET
5021
5022 jmmme ALPHA MODE ON LIGHT PEN
5023
F8l14 50264 vG4: 3 ALPHA_PEN
F816 F6364A00 5025 DIV BYTE PTR CRT_COLS 3 DETERMINE ROW,COLUMN VALUE
F818 8AFO 5026 MoV DH, AL 3 ROWS TO DH
L F81A 8ADG 5027 MoV DL, AH 3 COLS TO DL
F81C D2EO 5028 SAL ALyl # MULTIPLY ROWS * 8
( o i FO1E BAES 5029 MoV CH AL 3 GET RASTER VALUE TO RETURN RES
o F820 8ADC 5030 MoV BL,AH 3 COLUMN VALUE
F822 32FF 5031 XOR BH,BH 5 TO BX
F824 D3E3 5032 SAL BX,CL
Fa26 5033 V5: 3 LIGHT_PEN_RETURN_SET
F826 Ba4ol 5034 MoV AH, 1 5 INDICATE EVERTHING SET
F828 5035 v6: 3 LIGHT_PEN_RETURN
F828 52 5036 PUSH DX 3 SAVE RETURN VALUE (IN CASE)
F829 8B166300 5037 MOV DX, ADDR_6845 3 6ET BASE ADDRESS
F820 83C207 5038 ADD DX,7 3 POINT TO RESET PARM
F830 EE 5039 our DX, AL i ADDRESS, NOT DATA, IS IMPORTANT
F831 5A 5040 POP DX 3 RECOVER VALUE
F832 5041 v7: 3 RETURN_NO_RESET
F832 5F 5042 PoOP DI
F833 5E 5043 POP sI .
F834 1F 5044 POP DS 3 DISCARD SAVED BX,CX,DX
Fa35 1F 5045 POP DS
F836 1F 50646 POP DS
F837 1F 5047 POP DS >
. F838 07 5048 POP ES ;-c
R F839 CF 5049 IRET "5
> 5050 READ_LPEN ENDP
5051 o
5052 3--= INT 12 :
5053 5 MEMORY_SIZE_DET : oL
5054 3 THIS ROUTINE DETERMINES THE AMOUNT OF MEMORY IN THE SYSTEM : i’
5055 5 AS REPRESENTED BY THE SMITCHES ON THE PLANAR. NOTE THAT THE :
5056 3 SYSTEM MAY NOT BE ABLE TO USE 1/0 MEMORY UNLESS THERE IS A FULL : >
5057 3 COMPLEMENT OF 64K BYTES ON THE PLANAR. :
5058 3 INPUT :
5059 3 NO REGISTERS 3
5060 3 THE MEMORY_SIZE VARIABLE IS SET DURING POWER ON DIAGNOSTICS :
5061 3 ACCORDING TO THE FOLLOWING HARDWARE ASSUMPTIONS: :
5062 H PORT 60 BITS 3,2 = 00 - 16K BASE RAM :
5063 H 01 - 32K BASE RAM ) :
5064 H 10 ~ 48K BASE RAM :
5065 H 11 - 64K BASE RAM :
5066 H PORT 62 BITS 3-0 INGICATE AMOUNT OF I/O RAM IN 32K INCREMENTS @
5067 3 E.G., 0000 - NO RAM IN I/0 CHANNEL :
5068 ; 0010 - 64K RAM IN I/C CHANNEL, ETC. :
5069 3 OUTPUT :
5070 3 (AX) = NUMBER OF CONTIGUOUS 1K BLOCKS OF MEMORY :
5071 H
5072 ASSUME CS:CODE,DS:DATA
Faal 5073 ORG OF841H
F84l 5074 MEMORY_SIZE_DET PROC FAR
F8al FB 5075 STI 3 INTERRUPTS BACK ON
F842 1E 5076 PUSH DS 3 SAVE SEGMENT
F843 E81302 5077 CALL  DDS
F846 A11300 5078 MOV AX,MEMORY_SIZE 3 GET VALUE
F849 IF 5079 POP DS 3 RECOVER SEGMENT
F8GA CF 5080 IRET 3 RETURN TO CALLER
5081 MEMORY_SIZE_BET ENUP
5082
5083 3-== INT 11
5084 + EQUIPMENT DETERMINATION s
5085 [ THIS ROUTINE ATTEMPTS TO DETERMINE WHAT OPTIONAL :
5086 DEVICES ARE ATTACHED TO THE SYSTEM. :
5087 INPUT :
5088 NG REGISTERS :
(’ e 5089 THE EQUIP_FLAG VARIABLE IS SET DURING THE POMWER ON
N\ ’ 5090 DIAGNOSTICS USING THE FOLLOWING HARDWARE ASSUMPTIONS:

5092 PORT 3FA = INTERRUPT ID REGISTER OF 8250

5093 BITS 7-3 ARE ALWAYS 0

5094 PORT 378 = QUTPUT PORT OF PRINTER -~ 8255 PORT THAT
5095 CAN BE READ AS WELL AS WRITTEN :
5096 OUTPUT :

e ee 4e s we

3
H
H
H
. H
— 5091 3 PORT 60 = LOW ORDER BYTE OF EQUPMENT
3
H
H
3
3
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LOC 0BJ

F84D

F84D

F84D FB
F84E 1E
F84F E80702
F852 All000
F855 IF
F856 CF

F859

F859

F859 F9
F85A B486
F85C CA0200

F85F

F85F 50

F860 E462
F862 A8CO
F864 7503
F866 E98700
F869

F869 BA400O
F86C 8EDA
F86E BE15F990
F872 A840
F874 7504
F876 BE25F990
F87A

F87A B40O
FB7C A04900
F87F CD10
F881 E84601

Fas4q B0OO

LINE

5097
5098
5099
5100
5101
5102
5103
5104
5105
5106
5107
5108
5109
5110
5111
5112
5113
Slie
5115
5116
5117
5118
5119
5120
5121
5122
5123
5124
£125
5126
5127
5128
5129
5130
5131
5132
5133
5134
5135
5136
5137
5138
5139
5140
5141
5142
5143
5144
5145
5146
5147
5148
5149
5150
5151
5152
5153
5154
5155
5156
5157
5158
5159
5160
5161
5162
5163
5164
5165
5166
5167
5168
5169
5170
5171
5172
5173

SOURCE

BIT 13 NOT USED
BIT 12 = GAME I/0 ATTACHED

BIT 8 UNUSED

BIT 5,4 = INITIAL VIDEO MODE
00 - UNUSED

BIT 1 NOT USED
BIT 0 = IPL FROM DISKETTE -- THIS
THERE ARE DISKETTE ORIVES

NO OTHER REGISTERS AFFECTED

W s we ws Wwe ws ws we we we we ws Wwe we we we we we we we

BIT 11,10,9 = NMBER OF RS232 CARDS ATTACHED

BIT 7,6 = NUMBER OF DISKETTE DRIVES
00=1, 01=2, 10=3, 11=4 ONLY IF BIT 0 = 1

01 - 40X25 BW USING COLOR CARD

10 - 80X25 BW USING COLOR CARD

11 - 80X25 BW USING BW CARD
BIT 3,2 = PLANAR RAM SIZE (00=16K,

(AX) IS SET, BIT SIGNIFICANT, TO INDICATE ATTACHED I/0 :
BIT 15,14 = NUMBER OF PRINTERS ATTACHED :
H

01=32K,10=68K,11=64K) :

BIT INDICATES THAT :
ON THE SYSTEM :

ASSUME CS:CODE,DS:DATA

ORG OF84DH

EQUIPMENT PROC  FAR
STI ;
PUSH DS N 3
CALL  DDS
MoV AX,EQUIP_FLAG H
POP DS 3
IRET ;

EQUIPHMENT ENDP

--= INT 15

INTERRUPTS BACK ON
SAVE SEGMENT REGISTER

GET THE CURRENT SETTINGS
RECOVER SEGMENT
RETURN TO CALLER

DUMMY CASSETTE IO ROUTINE-RETURNS 'INVALID CMB' IF THE ROUTINE IS

H
H
3 IS EVER CALLED BY ACCIDENT (AH=86H, CARRY FLAG=1)
H

ORG OF859H
CASSETTE_I0 PROC FAR
sTC H
MoV AH,86H
RET 2
CASSETTE_IO ENDP

CARRY INDICATOR=1

NON-MASKABLE INTERRUPT ROUTINE:

NOULD NORMALLY 60.
IF ADDRESS IN ERROR IS IN THE 1/0

A '(S)* WILL FOLLOW THE ADDRESS

e e B Mo e e W we we We ws we

THIS ROUTINE WILL PRINT A PARITY CHECK 1 OR 2 MESSAGE :

AND ATTEMPT TO FIND THE STORAGE LOCATION CONTAINING THE :
BAD PARITY. IF FOUND, THE SEGMENT ADDRESS WILL BE :
PRINTED. IF NO PARITY ERROR CAN BE FOUND (INTERMITTANT :
READ PROBLEM) 2?222<-WILL BE PRINTED WHERE THE ADDRESS :

EXPANSION BOX, THE :

ADDRESS WILL BE FOLLOWED BY A '(E)', IF IN SYSTEM UNIT, :

NMI_INT PROC NEAR
ASSUME DS:DATA

PUSH AX H

IN AL, PORT_C

TEST AL,0COH H

JNZ NMI_1

JHP Di& 3
NMI_1:

mov DX,DATA

MoV DS,DX

Mov SI,OFFSET D! H

TEST AL,40H H

JNZ D13 3

Hov SI,OFFSET D2 ¥
D1i3:

Hov AH,0 H

Hov AL,CRT_MODE

INT 10H s

CALL P_MSG 3
jom——- SEE IF LOCATION THAT CAUSED PARITY

Hov AL,00H

-
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SAVE ORIG CONTENTS OF AX
PARITY CHECK?

NO, EXIT FROM ROUTINE

ADDR OF ERROR MSG

I/0 PARITY CHECK

DISPLAY ERROR MSG

MUST BE PLANAR

INIT AND SET MODE FOR VIDEO

CALL VIDEGC_IO PROCEDURE
PRINT ERROR MSG

CHECK CAN BE FOUND

DISABLE TRAP




LocosJ

F886
F8ss
F88A
Fasc
FB8E
F890
Fa92
Fa9%6
F897
F899
F&99
F898
F8s0
F8A0

F8A2
FBA3
F8AS4
FBAS
FBA8
FBAA
FBAE
FaBl
F8s3
¥8B7
F8BA
F8BB
F8BC
FeBC
F8BE
F8Cl
F8cC4
FB8C6
F&cz7
F8C9
F8cC
F8CF
F8D1
F803
F8D5
F8D6
F8D7
FaDs
FaoB
F80D
F8DF
F8E2
FBE4
FBES4
FB8E6
F8ES
F8E9
FB8EB
FOEE
F8EF
F8Fo
F8F0
F8F1

F8F2
F8F2
F8F5
F8F5
F8F7
F8F7
F8F9
F8FA
F8FC
F8FE

E6AQ
E461
0C30
E661
24CF
E661
8B1E1300
FC

2802

8EDA
8EC2
B90040
2BF6

F3
AC

E462
24C0
7512
81€20004
83EB10
75€E6
BE35F990
E81001
FA

Fo

8CDA
EB1%07
BA1302
B0OO
EE
BO28
E&DO0O
BB5AAS
8BC8
2B0B
8907
90

90
8807
38C1
7407
B045
E8BAOO
EBOS

B053
EZB300

8029
EBAE0O
FA

F&

58
CF

B%002¢

32C0

0207
43
E2FB
0ACO
c3

LINE

5174
5178
5176
5177
5178
5179
5180
5181
5182
5183
5184
5185
5186
5187
5188
5189

5190
5191
5192
5193
5194
5195
5196
5197
5198
5199
5200
5201
5202
5203
5204
5205
5206
5207
5208
5209
5210
5211
5212
5213
5214
5215
5216
5217
5218
5219
5220
5221
5222
5223
5224
5225
5226
5227
5228
5229
5230
5231
5232
5233
5234
5235
5236
5237
5238
5239
5240
5241
5242
5243
5244
5245
5246
5247
5248
5249

SOURCE
ouT O0AOH,AL
N AL,PORT_B
OR AL,001100008 ;
out PORT_B,AL
AND AL,110011118
our PORT_B, AL
Y BX,MEMORY_SIZE 3
cLo 3
sus DX,DX 3
NMI_LOOP:
MoV 0S,DX
Mov ES,DX
MoV CX,4000H 3
suB SI,SI 3
3
REP LODSB ;
IN AL, PORT_C ;
AND AL,110000008
JNZ PRT_NMI 3
ADD DX, 0400H 3
sus BX, 16D
JNZ NMI_LOOP
MoV SI,(OFFSET D2A) 3
CALL  P_MSG ;
cLr
HLT 3
PRT_NMI:
MoV DX,DS
CALL  PRT_SEG 3
Mov DX,0213H
MoV AL,00 3
ouT DX, AL 3
MoV AL, (!
CALL  PRT_HEX
MoV AX,0A55AH
MoV CX,AX
suB BX,BX
MoV 1BX1,AX H
NOP
NoP
MOV AX,[BX] 3
cHp AX,CX 3
JE SYS_BOX_ERR 3
Y AL,'E’ 3
CALL  PRT_HEX
e SHORT HLT_NMI
SYS_BOX_ERR:
MoV AL,'s’
CALL  PRT_HEX
HLT_NMI:
MoV AL, ')
CALL  PRT_HEX
cLI 3
HLT
Dl4:
POP AX 3
IRET
NMI_INT ENDP
3
3 ROS CHECKSUM SUBROUTINE :

3
ROS_CHECKSUM PROC NEAR

MOV CX,8192
ROS_CHECKSUM_CNT:

XOR AL,AL
C26:

ADD AL,DS:[BX]}

INC BX

Loop Cc26

OR AL, AL

RET

ROS_CHECKSUM ENDP

H
H MESSAGE AREA FOR POST
4

TOGGLE PARITY CHECK ENABLES

6ET MEMORY SIZE WORD
SET DIR FLAG TO INCRIMENT
POINT DX AT START OF MEM

SET FOR 16KB SCAN

SET SI TO BE REALTIVE TO
STARY OF ES

READ 16KB OF MEMORY

SEE IF PARITY CHECK HAPPENED
GO PRINT ADDRESS IF IT DID
POINT TO NEXT 16K BLOCK
PRINT ROW OF 22222 IF PARITY

CHECK COULD NOT BE RE-CREATED

HALT SYSTENM

PRINT SEGMENT VALUE

DISABLE EXPANSION BOX
(CAN'T WRITE TO MEM)

WRITE A WORD TO SEGMENT THAT

HAD THE ERROR
IS IT THERE?
YES- MUST BE SYS UNIT
NO-MUST BE IN EXP. BOX

HALT SYSTEM

RESTORE ORIG CONTENTS OF AX

NEXT_ROS_MODULE
NUMBER OF BYTES TO ADD
ENTRY FOR OPTIONAL ROS TEST

POINT TO NEXY BYTE
ADD ALL BYTES IN ROS MODULE
SUM = 0?

System BIOS

A-73

.

S

=
g
=
=
z
>




LOC 0BJ LINE SOURCE

FOFF 313031 5250 E0 oB '101',13,10 } SYSTEM BOARD ERROR
F902 00
F903 0A
: F904 20323031 5251 31 o8 ' 201°,13,10 3 MEMORY ERROR
: F908 oD .
F909 0A
F90A 524F4D 5252 F3A b8 ‘ROM',13,10 3 ROM CHECKSUM ERROR
F90D 00
F9OE 0A -
F9OF 31383031 : 5253 F3C [ '1801,13,10 i EXPANSION IO BOX ERROR )
F913 0D , R
F914 OA RS
F915 50415269545920 5254 D1 o8 *PARITY CHECK 2',13,10 o
434845434B2032
F923 0D
F924 OA
F925 504152495465920 5255 02 b8 "PARITY CHECK 1°,13,10
434845434B2031
F933 oD
F934 0A
F935 3F3F3F3F3F 5256 D2A DB 122222°,13,10
F93A 0D
F938 OA
5257
5258 3 - —
5259 ; BLINK LED PROCEDURE FOR MFG RUN-IN TESTS
, 5260 s IF LED IS ON, TURN IT OFF. IF OFF, TURN ON.
‘ 5261 ; - -
: 5262 ASSUME  DS:DATA
i F93C 5263 BLINK_INT PROC  NEAR '
i F93C FB 5266 STI
i F93D 50 5265 PUSH  AX i SAVE AX REG CONTENTS
'g F93E E461 5266 ] AL,PORT_B i READ CURRENT VAL OF PORT B
F940 B8AEO 5267 HOV  AH,AL
! F942 F6DO0 5268 NOT AL i FLIP ALL BITS
F944 2440 5269 AND AL,01000000B 5 ISOLATE CONTROL BIT
F946 BOESBF 5270 AND AH,101111118 i MASK OUT OF ORIGINAL VAL
F949 0ACS 5271 oR AL, AH 3 OR NEW CONTROL BIT IN
F94B E661 5272 out PORT_B, AL
F94D B020 5273 Hov AL,EOI
F94F E620 5276 ouT INTAO0,AL
F951 58 5275 POP AX i RESTORE AX REG
F952 CF 5276 IRET
5277 BLINK_INT ENDP
. 5278
T 5279 B e e e e e e
5280 3 THIS ROUTINE CHECKSUMS OPTIONAL ROM MODULES AND :
5281 3 IF CHECKSUM IS OK, CALLS INIT/TEST CODE IN.MODULE :
5282 ;
F953 5283 ROM_CHECK FROC  NEAR
F953 B84000 5284 mov AX,DATA } POINT ES TO DATA AREA
: F956 8ECO 5285 MoV ES,AX
F958 2AE4 5286 sus AH, AH } ZERO OUT AR ]
F95A 8A4702 5287 Hov AL, 1BX+21] 3 GET LENGTH INDICATOR '
F95D B109 5288 Hov CL,09H ; MULTIPLY BY 512
F95F D3ED 5289 SHL AX,CL
F961 8BCS 5290 Hov CX,AX i SET COUNT
F963 51 5291 PUSH  CX i SAVE COUNT
F964 B90400 5292 MoV cX,4 3 ADJUST
F967 D3E8 5293 SHR AX,CL
F969 0300 5294 ADD DX, AX ; SET POINTER TO NEXT MODULE
F96B 59 5295 POP cx ; RETRIVE COUNT
F96C E886FF 5296 CALL  ROS_CHECKSUM_CNT § DO CHECKSUM
F96F 7406 5297 Jz ROM_CHECK_1
F971 E857ED 5298 CALL  ROM_ERR 3 POST CHECKSUM ERROR
F974 EB1490 5299 Jup ROM_CHECK_END 3 AND EXIT
F977 5300 ROM_CHECK_1:
F977 52 5301 PUSH DX } SAVE POINTER
F978 26C70667000300 5302 Hov ES:IO_ROM_INIT,00034  ; LOAD OFFSET
F97F 268C1E6900 5303 MoV ES: I0_ROM_SEG,DS ; LOAD SEGMENT LT
F984 26FF1E6700 5304 CALL  DWORD PTR ES:IO_ROM_INIT } CALL INIT./TEST ROUTINE N
F989 5A 5305 POP oX !
F98A 5306 ROM_CHECK_END : e
F98A C3 5307 RET + RETURN TO CALLER
5308 ROM_CHECK ENOP
£309
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LOC 0BJ LINE SOURCE
5310 ¥
5311 5 CONVERT AND PRINT ASCII CODE H
5312 H AL MUST CONTAIN NUMBER TO BE CONVERTED. :
5313 3 AX AND BX DESTROYED. :
5314 3
F988 5315 XPC_BYTE PROC NEAR
F988 S0 5316 PUSH AX 3 SAVE FOR LOW NIBBLE DISPLAY
F98C Bl104 5317 Mov CL.4 3 SHIFT COUNT
. F98E D2E8 5318 SHR AL,CL 3 NYBBLE SHWAP
{j S A F990 EB80300 5319 CALL XLAT_PR 3 DO THE HIGH NIBBLE DISPLAY
‘\f F993 58 5320 POP AX 3 RECOVER THE NIBBLE
‘ F994 240F 5321 . AND AL,O0FH 3 ISOLATE TO LOW NIBBLE
5322 3 FALL INTO LOW NIBBLE CONVERSION
F996 5323 XLAT_PR PROC NEAR 3 CONVERT 00-0F TO ASCII CHARACTER
F996 0490 5324 ADD AL,090H 3 ADD FIRST CONVERSION FACTOR
F998 27 5325 DAA 3 ADJUST FOR NUMERIC AND ALPHA RANGE
F999 1440 5326 ADC AL, 040H 3 ADD CONVERSION AND ADJUST LOW NIBBLE
F998 27 5327 DAA 3 ADJUST HIGH NIBBLE TO ASCHI RANGE
F99C 5328 PRT_HEX PROC NEAR
F99C B4OE 5329 MOV AH, 14 3 DISPLAY CHARACTER IN AL
F99E B700 5330 MOV BH,0
F9A0 COl0 5331 INT 10H 3 CALL VIDEO_IO
FOA2 C3 5332 RET
5333 PRT_HEX ENDP
5334 XLAT_PR ENDP N
5335 XPC_BYTE ENDP
5336
F9A3 5337 Fa LABEL WORD 3 PRINTER SOURCE TABLE
F9A3 BCO3 5338 OW 3BCH >
F9A5 7803 5339 . DH 378H -O
F9A7 7802 5340 DW 278H ﬁ
F9A9 5341 7 F4E LABEL WORD m
5342 :
5343 H
5344 ; THIS SUBROUTINE WILL PRINT A MESSAGE ON THE DISPLAY H E:
5345 H H x
5346 3 ENTRY REQUIREMENTS: :
5347 H SI = OFFSET(ADDRESS) OF MESSAGE BUFFER : >
5348 ¥ CX = MESSAGE BYTE COUNT : N
5349 H MAXIMUM MESSAGE LENGTH IS 36 CHARACTERS H
5350 3
F9A9 5351 E_MSG PROC NEAR
F9A9 8BEE 5352 MOV BP,SI 3 SET BP NON-ZERO TO FLAG ERR
F9AB E81CO00 5353 CALL P_MSG 3 PRINT MESSAGE
F9AE 1E 5354 PUSH 133
F9AF EBA700 5355 CALL DDS
F9B2 A01000 5356 MOV AL,BYTE PTR EQUIP_FLAG 3 LOOP/HALT ON ERROR
F9B85 2401 5357 AND AL,01lH 3 SWITCH ON?
F9B7 750F 5358 ML Gl2 3 NO - RETURN
F9B9 5359 MFG_HALT:
F9B9 FA 5360 CLI 3 YES - HALT SYSTEM
FSBA BO8S 5361 Hov AL,89H
F9BC E663 5362 out CMD_PORT,AL
. F9BE B085 5363 MOV AL,100001018 3 DISABLE KB
F9CO E661 5364 ouT PORT_B, AL
F9C2 A01500 5365 MOV AL,MFG_ERR_FLAG 3 RECOVER ERROR INDICATOR
F9C5 E660 5366 ouT PORT_A,AL 3 SET INTO 8255 REG
F9C7 F& 5367 HLT 3 HALT SYS
F9c8 5368 612:
F9C8 1F ‘5369 POP [#3:3 3 WRITE_MSG:
F9C9 C3 5370 RET
5371 E_MSG ENDP
5372
F9CA 5373 P_MSG PROC NEAR
F9CA 5374 612A:
F9CA 2EBAQ4 5375 MOV AL,CS:[S51] 3 PUT CHAR IN AL
FOCD 46 5376 INC SI 3 POINT TO NEXT CHAR
F9CE 50 5377 PUSH AX 3 SAVE PRINT CHAR
. F9CF ESCAFF 5378 CALL PRT_HEX 3 CALL VIDEO_IO
o F902 58 5379 POP AX 3 RECOVER PRINT CHAR
( . F903 3CO0A 5380 cMp AL,10 5 WAS IT LINE FEED?
hE S F905 75F3 5381 JNE 612A 3 NO,KEEP PRINTVING STRING
F907 C3 5382 RET
5383 P_MSG ENDP
5384
5385 3 ———
5386 3 INITIAL RELIABILIYY TEST -- SUBROUTINES H

5387

@ e

ASSUME CS:CODE,DS:DATA
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LOC 0BJ

Fs08
Fo08
F909
FSDA
F90B
F9DE
F9EC
F9E2
F9E2
F9E4
F9E7
F9E7
F9E9
F9EB
FIED
FoF2
F9FG
F9F6
F9F6
FoF8
F9FB
F9FB
F9FD
FOFF
FAOL
FAO1
FAO3
FAO3
FAOS
FAO6
FAO7

FA08
FAQS
FAOA
FAQC
FAOF
FAll
FAl3
FAlS
FAl7
FAl9
FAl1B
FA1D
FALF
FALF
FA21
FA23
FA25
FA27
FA29

FA2A

FA2A
FA2C
FA2E
FA31
FA3l

9C

FA

1E
EB7B00O
0AF6
7414

B306
E82100

E2FE
FECE
75F5
803E120001
7502
EBC3

8301
EB0D00

E2FE
FECA
75F5

E2FE

E2FE
1F
S0
c3

BOB6
£643
B83305
E642
8AC4
E642
E461
B8AEQ
0Co3
Eé61
2BC9

E2QFE
FECB
75FA
8AC4
E661
c3

BOOS
E661
B95629

E2FE

LINE

5389
5390
5391
5392
5393
5394
5395
5396
5397
5398
5399
5400

5401

5402
5403
5406
5405
5406
5407
5408
5409
5410

5411

5412
5413
5414
5415
5416

5417
5418
5419
5420
5421
5422
5423
5424
5425
5426
5427
5428
5429
5430
5431

5432
5433
5434
5435
5436
5437
5438
5439
5440
5441
5442
5443
5444
5445
5446
5447
5448
5449
5450
5451
5452
5453
5454
5455
5456
5457
5458
5459
5460
5461

5462
5463
5464
5465

SOURCE

SUBROUTINES FOR POWER ON DIAGNOSTICS B

. s e e ws we

ENTRY PARAMETERS:

THIS PROCEDURE WILL ISSUE ONE LONG TONE (3 SECS) AND ONE OR
MORE SHORT TONES (1 SEC) TO INDICATE A FAILURE ON THE PLANAR
BOARD, A BAD RAM MODULE, OR A PROBLEM WITH THE CRT.
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- wr we e e
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SAVE FLAGS
DISABLE “SYSTEM INTERRUPTS
SAVE DS REG CONTENTS

ANY LONG ONES TO BEEP
NO, DO THE SHORT ONES
LONG_BEEP:

COUNTER FOR BEEPS

DO THE BEEP

DELAY BETWEEN BEEPS

ANY HMORE TO DO

00 IT

MFG TEST MODE?

YES - CONTINUE BEEPING SPEAKER
STOP BLINKING LED

SHORT_BEEP:

COUNTER FOR A SHORT BEEP

00 THE SOUND

DELAY BETWEEN BEEPS
DONE WITH SHORTS
DO SOME MORE

LONG DELAY BEFORE RETURN
RESTORE ORIG CONTENTS OF DS

RESTORE FLAGS TO ORIG SETTINGS
RETURN TO CALLER

H
3 DH = MAMBER OF LONG TONES TO BEEP
4 OL = NUMBER OF SHORT TONES TO BEEP.
3
ERR_BEEP PROC NEAR
PUSHF
cLI
PUSH [+1]
CALL DosS
OR DH,DH
JZ 63
61:
MoV BL,6
CALL BEEP
62:
LOCP 62
DEC DH
JNZ 61
CHP MF6_TST,1
JNE 63
JHP MFG_HALT
63:
HovV BL,1
CALL BEEP
G4:
LOOP G4
OEC DL
JNZ 63
G5:
Looe G5
66:
LooP G6
POP DS
POPF
RET
ERR_BEEP ENDP
3-=-== ROUTINE TO SOUND BEEPER

BEEP PROC NEAR

HovV AL,10110110B ;5 SEL TIM 2,LSB,MSB,BINARY
ouT TIMER+3,AL 3 WRITE THE TIMER MODE REG
MOV AX,533H 3 DIVISOR FOR 1000 HZ
ouT TIMER+2,AL 3 WRITE TIMER 2 CNT - LSB
MOV AL, AH
ouT TIMER+2,AL 3 WRITE TIMER 2 CNT - MSB
IN AL,PORT_B 3 GET CURRENT SETTING OF PORT
MOV AH,AL 3 SAVE THAT SETTINGH
OR AL,03 ;3 TURN SPEAKER ON
ouT PORT_B,AL
suB CX,CX 3 SET CNT TO WAIT 500 MS
67:
LOOP &7 3 DELAY BEFORE TURNING OFF
‘DEC BL 3 DELAY CNT EXPIRED?
JNZ 67 3 NO - CONTINUE BEEPING SPK
Hov AL, AH 3 RECOVER VALUE OF PORT
out PORT_B,AL
RET 3 RETURN TO CALLER
BEEP ENDP
H
3 THIS PROCEDURE WILL SEND A SOFTWARE RESET TO THE KEYBOARD.
H SCAN CODE 'AA*® SHOULD BE RETURNED TO THE CPU.
H
KBD_RESET PROC NEAR
ASSUME DS:ABSO
MoV AL,08H 3 SET KBD CLX LINE LOW
ouT PORT_B,AL 3 WRITE 8255 PORT B
MoV €X,10582 3 HOLD KBD CLK LOW FOR 20 MS
Ga:
LooOP 68 3 LOOP FOR 20 MS

A-76 System BIOS




Loc 084 LINE SOURCE

FA33 BOCS 5666 MOV AL,OCeH } SET CLK, ENABLE LINES HIGH
FA35 E661 5467 OUT  PORT_B,AL .
FA3? : 5468  SP_TEST: 3 ENTRY FOR MANUFACTURING TEST 2
FA37 BO4S 5669 MOV AL,48H 3 SET KBD CLK HIGH, ENABLE LOW .
FA39 £661 5470 OUT  PORT_B,AL
FA3B BOFD 5471 MOV AL,OFDH 3 ENABLE KEYBOARD INTERRUPTS
FA3D E621 5472 out INTAOL, AL } WRITE 8259 IMR
FA3F C6066B0400 5473 MOV DATA_AREALOFFSET INTR_FLAG] + RESET INTERRUPT INDICATOR
;TS L g FAGG FB 5474 sT1 } ENABLE INTERRUPTS
A FA45 2BC9 5475 SUB  CX,CX 3 SETUP INTERRUPT TIMEOUT CNT
kY Lo FAG7 5476 &9:
R FA47 F6066B0402 5477 TEST  DATA_AREALOFFSET INT R_FLAG1,02H ; DID A KEYBOARD INTR OCCUR?
FASC 7502 5478 MNZ 610 } YES ~ READ SCAN CODE RETURNED
FAGE E2F7 5479 L0OP 69 3 NO - LOOP TILL TIMEOUT
FAS0 5480  G10:
FA50 E460 5481 N AL,PORT_A 3 READ KEYBOARD SCAN CODE
FA52 8AD8 5482 HOV  BL,AL 3 SAVE SCAN CODE JUST READ
FAS4 BOCS 5483 MOV AL,OCBH 3 CLEAR KEYBOARD
FAS6 E661 5486 OUT  PORT_B,AL
FAS8 C3 5485 RET 3 RETURN TO CALLER
5486  KBO_RESET ENOP
5487
FAS9 5488  DDS  PROC  NEAR
FA59 50 5489 PUSH  AX 5 SAVE AX
FASA 884000 5490 MOV AX,DATA
FASD 8ED8 5491 MOV DS,AX 3 SET SEGMENT
FASF 58 5492 POP ' AX 3 RESTORE AX
FASD C3 5493 RET
5494  DOS  ENDP
5495
5496 ;
5497 ; CHARACTER GENERATOR GRAPHICS FOR 320X200 AND 640X200 GRAPHICS  :
5498 ; :
FAGE 5499 oRG OFAGEH
FAGE 5500  CRT_CHAR_GEN  LABEL BYTE
FASE 0000000000000000 5501 08 000N, 000H,000H, 000H , 000H, 6OOH, 600H,000H 5 D_00
FA76 JES81A581BD99817E 5502 ) 07EH, 081H, 0ASH, 081H, 0BDH, 099H , 081H, 07ER § D_01
C FA7E 7EFFOBFFCIE7FF7E 5503 08 Q7EH, OFFH, 0DBH, OFFH, 0C3H, 0E7H, OFFH, 07EH § D_02
FAB6 GCFEFEFE7C381000 5504 o8 06CH, GFEH, OFEH, OFEH, 07CH, 038H, 010H,000H 5 D_03
FASE 10387CFE7C381000 5505 o8 “OL0H,038H,07CH, OFEH, 07CH, 038K, 010H,000H 3 D_04
FA96 387C38FEFE7C3&7C 5506 o8 038H,07CH,038H, OFEH, OFEH, 07CH, 038H, 07CH ; D_05
FASE 1010387CFE7C387C 5507 o8 010H,010H,038H,07CH, OFEH,07CH,038H,07CH 3 D_06
FAA6 0000183C3C180000 5508 L) 00OH,000H,018H,03CH, 03CH,018H, 000H,000H ; D_07
FAAE FFFFE7C3CIETFFFF 5509 o8 OFFH,OFFH,0E7H,0C3H,0C3H,0E7H, OFFH,0FFH ; D_08
FAB6 003C664262663C00 5510 oe 000H,03CH, 066H ,042H,042H,066H, 03CH, 000H ; D_09
FABE FFC399BDBD99C3FF 5511 0B OFFH,0C3H, 099H,0B0H , 0BOH, 099H,0C3H, OFFH 5 D_0A
- FAC6 OFOTOF7DCCCCCC7 5512 0B 00FH,007H,00FH, 07DH, 0CCH, 0CCH,0CCH,078H 3 0_0B
FACE 3C6666663C187E18 5513 o8 03CH, 066H, 066H, 066H, 03CH,018H,07EH,018H 5 D_OC
FAD6 3F333F303070FOE0 5514 o8 03FH,033H,03FH, 030H, 030H,070H,0FOH, GEOH 3 0_0D
FADE 7F637F636367E6C0 5515 o8 07FH,063H,07FH,063H,063H,067H, 0E6H,0CON § D_OE
FAE6 995AICE7E7IC5A99 5516 oe 095H,054H, 03CH, OE7H, 0E7H, 03CH, 05AH, 099 ; D_OF
FAEE BOEQFGFEFSE08000 5517 0B 080H, 0EOH, OF8H, OFEH, OF8H , 0EOH , 080H , 000H 5 D_10
FAF6 020E3EFE3EOE0200 5518 08 002H,00EH , 03EH, OFEH, 03EH, 00EH, 002H,000H 5 D_11
FAFE 183CTE18187E3C18 5519 o8 018H,03CH,07EH, 018H,018H,07EH, 03CH, 018H § D_12
FBO6 6666666666006600 5520 o8 066H, 066H , 066H, 066H, 066H, 000H , 066H , 000H 5 D_L3
FBOE 7FOBDB7BIBIB1BOO 5521 0B 07FH , 0DBH , 0DBH, 07BH, 01BH , 0 1BH, 01BH, 000H  D_14
FB16 3E63386C6C38CC7T8 5522 B 03EH, 063H,038H,06CH, 06CH,038H, 0CCH, 078H ; D_15
FBIE 000000007E7E7E00 5523 o8 GOOH, 000H ,000H, 000H , 07EH , 07EH , 07EH, 600 § D_16
FB26 18ICTEIS87EICISFF 5524 o8 018H,03CH, 07EH, 018H,07EH,03CH,018H,0FFH $ D_17
FB2E 183C7E1818181800 5525 o8 018H,03CH,07EH,018H,018H,018H,018H,000H 5 D_18
FB36 181818187E3C1800 5526 o8 018H,018H,018H,018H,07EH,03CH, 018H,000H 5 D_19
FB3E 00180CFEOCI80000 5527 o8 000H,018H,00CH, OFEH, 00CH ,018H, 000, 000H 5 D_1A
FB46 003060FE60300000 5528 8 000H,030H, 060H, OFEH , 060H ,030H,000H,000H 5 D_1B
FBGE 00COCOCOCOFE0000 5529 o8 000H,000H ,0COH, 0CBH , 0COH, OFEH, 000H,000H 5 D_IC
FB56 002466FF66240000 5530 ) 000H, 024H, 066H, OFFH, 066H , 024H , 000H, 600R ; D_1D
FBSE 00183CTEFFFF0000 5531 ) 000H,018H,03CH, 07EH, OFFH,OFFH, 000H, 000H § D_LE
FB66 OOFFFF7E3C180000 5532 o8 0COH, OFFH,0FFH,07EH, 03CH,018H,000H,000H 3 D_IF
FBSE 0000000000000000 5533 ) 000H, 000H, 000H, 0OOH , 000H, 000H, 000K, 000H ; SP D_20
FB76 3078783030003000 5534 o) 030H,078H,078H,030H, 030H,000H, D30H,000H 5 ! D_21
S FB7E 6C6C6C0000000000 5535 ve 06CH» 06CH , 06CH, 000H , 000H , 000H, 000H, 000H 3 ** D_22
( S FB86 6C6CFESCFEGC6CO0 5536 8 06CH, 06CH, OFEH, 06CH, OFEM , 06CH , 06CH ,000H ; # D_23
FBSE 307CCO780CF83000 5537 0B 030H, 07CH, 0COH, 078H,00CH , OF8H, 030, 000H 5 $ D_24
FB9 00C6CC183066C600 5538 08 000H, 0C6H, 0CCH, 018H , 030H, 066H, 0C6H,000H § PER CENT D_25
FBSE 386C3876DCCCT600 5539 0B 038H, 06CH, 038H,076H, 0DCH, 0CCH,076H,000H 3 & D_26
FBA6 6060C00000000000 5540 08 060H, 060H, 0COH, COOH, 000H, 000H, 000H,000H 3 ' D_27
FBAE 1830606060301800 5541 o8 018H,030H,060H,060H, 060H, 030H,018H,000H ;5 ( D_28
, ’ FBB6 6030181818306000 5542 08 060H,030H,018H,018H,018H,030H,060H,000H ; ) D_29
o
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FBBE
FBCé6
FBCE
FBD6
FBDE
FBE6
FBEE
FBFé
FBFE
FCO6
FCOE
FCl6
FCLE
FC26
FC2E
FC36
FC3E
FC46
FC4E
FC56
FC5E
FC66
FC6E
FC76
FC7E
FC86
FC8E
FC96

-FCSE

FCA6
FCAE
FCBé
FCBE
FCCé
FCCE
FCD6
FCDE
FCE6
FCEE
FCFé
FCFE
FD06
FDOE
FD16
FD1E
FD26
FD2E
FO36
FD3E
FD46
FD4E
FD56
FD5E
FD66
FD6E
FO76
FD7E
FD86
FDBE
FD96
FD9E
FDA6
FOAE
FDBé
FDBE
FDCé
FOCE
FDDé
FDDE
FDE6
FDEE
FOF6
FOFE
FEQG
FEOE
FEl6
FELE

A-78 System BIOS

00663CFF3C660000
003030FC30300000
0000000000303060
000000FC00000000
0000000000303000
060C183060C08000
7CC6CEDEF6E67CO0
307030303030FCO0
78CCOC3860CCFCO0
78CCOC380CCC7800
1C3C6CCCFEQC1EQC
FCCOF80COCCC7800
3860COF8CCCC7800
FCCC0C1830303000
78CCCC78CCCCT7800
78CCCC7C0C187000
0030300000303000
0030300000303060
183060C060301800
0000FCG000FC0000
6030180C18306000
78CC0C1830003000
7CC6DEDEDECO7800
3078CCCCFCCCCCOG
FC66667C6666FC00
3C66C0C0C0663C00
FB6C6666666CF800
FE6268786862FE00
FE6268786860F000
3C66COCOCE663E00
CCCCCCFCCCccecoo
7830303030307800
1E0COCOCCCCCT7800
E6666C786C56E6D0
F06060606266FE0D
C6EEFEFED6C6CL00
C6E6F6DECEC6C600
386CC6CHLCH6C3800
FC66667C6060F000
78CCCCCCOC781C00
FC66667C6C66ES00
78CCE0701CCC7800
FCB4303030307800
CCCCCCCCCCCCFCo0
CCCCCCCCCC783000
C6C6CHDEFEEEC600
C6C66C38386CC600
CCCCCC7830307800
FEC68C183266FEQD
7860606060607800
C06030180C060200
7818181818187800
10386CC600000000
000000000000Q0FF
3030180000000000
0000780C7CCC7600
E060607C6666DC00
000078CCCOCC7800
1C0COC7CCCCC7600
000078CCFCC07800
386C60F06060F000
000076CCCC7COCFa
£0606C766666E600
3000703030307800
0C000C0COCCCCCT8
E060666C786CE600
7030303030307800
0000CCFEFED6C600
0000F8CCCCCCCCo0
000078CCCCCCT7800
0000DC66667C60F0
000076CCCC7COCLE
00000C766660F000
00007CCO780CF800
10307C3030341800
0000CCCCCCCC7600
0000CCCCCC783000

LINE

5543
5544
5545
5546
5547
5548
5549
5550
5551
5552
5553
5554
5555
5556
5557
5558
5559
5560
5561
5562
5563
5564
5565
5566
5567
5568
5569
5570
5571
5572
5573
5574
5575
5576
5577
5578
5579
5580
5581
5582
5583
5584
5585
5586
5587
5588
5589
5590
5591
5592
5593
5594
5595
5596
5597
55%8
5599
5600
5601
5602
5603
5604
5605
5606
5607
5608
5609
5610
5611
5612
5613
5614
5615
5616
5617
5618
5619

bB
4]
DB
oB
0B
DB
pe
DB
0B
[1}:]
b8
o
08
DB
-]
o
DB
0B
o]
oB
[11:)
D8
[3]:]
0B
0B
0B
0B
DB
0B
DB
o8
0B
o8B
0B
[o]-]
DB
DB
DB
0B
[2]:]
oB
o8
[1:]
DB
o8
DB
DB
o8
D8
DB
DB
o8B
D8
DB
0B
0B
og
DB
[]-]
pl:3
DB
DB
oB
0B
1]
0B
23]
D8
D8
os
o] -]
0B
0B
DB
11
0B
DB

Q00H, 066H,03CH,0FFH,03CH, 066H,000H,000H
000H,030H,030H,0FCH,030H,030H,000H,000H
0GOH, 000H, 000H, 000H,000H,030H,030H,060H
000H,000H,000H,0FCH,000H,000H,000H,000H
000H,000H, 000H,000H,000H,030H,030H,000H
006H,00CH,018H,030H,060H,0C0H,080H,000H
07CH,0C6H,0CEH, ODEH,0F6H, 0E6H, 07CH, 00CH
030H,070H,030H,030H,030H,030H,0FCH,000H
078H, 0CCH,00CH,038H,060H,0CCH,0FCH,000H
078H,0CCH,00CH, 038H,00CH,0CCH,078H,000H
01CH,03CH,06CH,0CCH,0FEH,00CH,01EH,000H
OFCH,0COH,0F8H,00CH,00CH,0CCH,078H,000H
038H,060H,0CO0H, 0F8H,0CCH,0CCH,078H,000H
OFCH,0CCH,00CH,018H,030H,030H,030H,000R
078H,0CCH,0CCH,078H, 0CCH,0CCH,078H,00C0H
078H,0CCH,0CCH,07CH, 00CH,018H,070H, 000H
00CH,030H,030H,000H,000H,030H,030H4,000H
000H,030H,030H,000H,000H,030H,030H,060H
018H,030H,060H,0C0H,060H,030H,018H,000H
000H,00C0H,0FCH,000H,000H, 0FCH,000H,000H
060H,030H,018H, 00CH,018H,030H,060H,000H
078H,0CCH,00CH,018H,030H,000H,030H,000H
07CH,0Cé6H,0DEH, ODEH, ODEH, 0COH, 078H,000H
030H,078H,0CCH,0CCH, OFCH, 0CCH, 0CCH, 000H
OFCH,066H,066H,07CH,066H,066H, 0FCH,000H

03CH,066H,0C0H, 0COH, 0COH, 066H,03CH, 000H ;

OF8H,06CH, 066H,066H,066H,06CH,0F8H,000H
OFEH,062H,068H,078H,068H,062H, 0FEH,000H
OFEH,062H,068H,078H,068H,060H,0F0H,000H
03CH,066H,0C0H, 0COH,0CEH, 066H,03EH,000H
OCCH, 0CCH, 0CCH, OFCH, 0CCH, 0CCH, 0CCH, 000H

078H,030H,030H,030H,030H,030H,078H,000H ;

01EH,00CH,00CH,00CH, 0CCH,0CCH,078H,000H
OE6H,066H,06CH,078H,06CH,066H,0ESH, 000H
OFOH,060H,060H,060H,062H,066H,0FEH, 000K
OC6H,0EEH,0FEH, 0FEH, 0D6H,0C6H, 0C6H, 00CH
OC6H, 0E6H, 0F6H , ODEH, OCEH , 0C6H , 0C6H, 000H
038H,06CH,0Cé6H, 0C6H, 0C6H,06CH, 038H, 000H
OFCH,066H,066H,07CH, 060H, 060H, 0FOH,000H
078H,0CCH,0CCH, 0CCH, 0DCH,078H,01CH,000H
OFCH,066H,066H,07CH,06CH,066H,0ES6H,000H
078H,0CCH,0E0H,070H,01CH,0CCH,078H,000H
OFCH, 0B4H,030H,030H,030H, 030H, 078H,000H
OCCH,0CCH,0CCH, 0CCH,0CCH , 0CCH, OFCH, 000H
0CCH,0CCH,0CCH, 0CCH,0CCH, 078H, 030H, 000H
0Cé6H,0C6H, 0C6H, 0D6H, OFEH » QEEH, 0C6H, 000H
OC6H,0C6H , 06CH,038H,038H,06CH,0C6H,000H
OCCH, 6CCH,0CCH,078H,030H,030H,078H,000H
OFEH,0C6H,08CH,018H,032H,066H,0FEH,000H
078H,060H,060H,060H,060H,060H,078H,000H
0OCOH,06CH,030H,018H,00CH,006H,002H,000H
078H,018H,018H,018H,018H,018H,078H,000H
010H,038H,06CH,0C6H,0004,000H,000H,000H
000H, 000H,000H,000H,000H,000H,000H,0FFH
030H,030H,018H,000H,000H,000H,000H,000H
000H,000H,078H,00CH, 07CH, 0CCH,076H,000H
OEOH,860H,060H,07CH,066H,066H,00CH,000H
000H, 000H,078H,0CCH, 0COH, 0CCH, 078H,000H
01CH,00CH,00CH,07CH,0CCH,0CCH,076H,080H
000H,000H,078H,0CCH, 0FCH, 0COH, 078H,000H
038H,06CH,060H,0F0H,060H,060H, 0FOH,000H
000H, 000H,076H,0CCH, 0CCH,07CH,00CH, OF8H
OEOH,060H,06CH,076H,066H,066H,0E6H, 000H
030K,000H,070H,030H,030H,030H,078H,000H
00CH, 000H, 00CH, 00CH, 00CH, 0CCH, 0CCH, 078H
0EOH,060H,066H,06CH,078H,06CH,QE6H, 000H
0704, 030H,030H,030H,0304,030H,078H,000H
000H,000H,0CCH, OFEH, 0FEH, 0D6H,0C6H,000H
000H, 000H, OF8H, 0CCH, 0CCH, 0CCH, 6CCH, 000H
000H,000H,078H,0CCH,0CCH, 0CCH,078H, 0001
000H,000H, 00CH, 066H,066H,07CH, 060H, OFCOH
000H, 000H,076H,0CCH, 0CCH, 07CH, 00CH, 01ER
000H,000H,0DCH, 076H, 066H, 060K, OF0H , 000H
000H,000H,07CH,0C0OH,078H,00CH, 0OF8H, 0004
010H,030H,07CH,030H,030H,034H,018H,000H
000H, 000H,0CCH, 0CCH, 0CCH , 0CCH, 076H, 000H
000H , 6O0H, 0CCH, 0CCH , 0CCH, 078H,030H, 000H
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* D_2A
+ D_28
» D_2C
0_20
0_2E
D_2F
D_30
D_31
D_32
D_33
D_34
D_35
D_36
D_37
D_38
0_39
D_3A
0_38
p_3C
0_3
D_3E
D_3F
D_40
D_al
D_42
D_43
0_64
0_45
D_46
D_a7
D_48
D_49
D_6GA
D_4B
D_4C
D_4D
D_4E
0_GF
D_50
D_51
D_52
D_53
D_54
D_55
D_56
D_57
0_58
D_59
D_5A
D_58
BACKSLASH D_5C
1 D_50
CIRCUMFLEX D_5E

O P NS NN O N

A

_ D_SF

' D_60
LOWER CASE A D_61
L.C. B D_62
L.C. C D_63
L.C. D D_s4
L.C. E D_65
L.C. F D_66
L.C. 6 D_67
L.C. H D_68
L.C. I D_69
L.C. J D_6A
L.C. K D_68
L.C. L D_6C
L.C. M D_6D
L.C. N D_6E
L.C. O D_6F
L.C. P D_70
L.C. Q D_71
L.C. R D_72
L.c. s0_73
L.C. T D_7¢
L.C. UD_75
L.C. V D_76




L0C 0BJ LINE SOURCE

FE26 0000CSD6FEFESCO0 5620 o8 000H, 000H , 0C6H, 0D6H , OFEH, OFEH, 06CH, 000K 5 L.C. W O_77
FE2E 0000C66C386CC600 5621 oB 00GH,000H, 0C6H, 06CH, 038H, 06CH, 0C6H,000H 5 L.C. X D_78
FE36 0000CCCCCC7COCFS 5622 o8 000H,000H , 0CCH, 0CCH , OCCH,, 07CH, 00CH, OFBH 5 L.C. Y D_79
FE3E 0000FC983064FCO0 5623 oB 000K, 000H , OFCH, 098H , 030H, 064H , OFCH,000H § L.C. Z D_7A
FE46 1C3030E030301C00 5624 0B 01CH, 030H,030H, GEOH, 030K,030H, 01CH, 000K 5 { D_78
FE4E 1818180018181800 5625 o8 018H,018H,018H,000H,018H,018H,018H,000H ; | 0_7C
FES6 E030301C3030E000 5626 o8 OEOH,030H, 030H, 01CH, 030H, 030H,0E0H, 000H § 3 D_70
FESE 760C000000000000 5627 o8 076H, 0DCH, 000H, 00GH , 000H, 000H, 000, 000H 3 TILDE D_7E
s FE66 0010386CC6C6FECO 5628 ()] 000H,010H,038H, 06CH, 0C6H, 0C6H, OFEH, 000H 5 DELTA D_7F
- S 5629
( R 5630 j=-= INT 1A
L 5631 3 TIME_OF_DAY :
5632 }  THIS ROUTINE ALLOWS THE CLOCK TO BE SET/READ :
5633 3 :
5634 3 INPUT :
5635 5 (AH) = 0  READ THE CURRENT CLOCK SETTING :
5636 3 RETURNS CX = HIGH PORTION OF COUNT :
5637 ; DX = LOW PORTION OF COUNT :
5638 ; AL = 0 IF TIMER HAS NOT PASSED @
5639 i 24 HOURS SINCE LAST READ :
5640 ; <>0 IF ON ANOTHER DAY :
5641 i (AH) =1  SET THE CURRENT CLOCK :
5642 ; CX = HIGH PORTION OF COUNT :
5643 ; DX = LOM PORTION OF COUNT :
5644 3 NOTE: COUNTS OCCUR AT THE RATE OF :
5645 ; 1193180/65536 COUNTS/SEC :
5646 ; (OR ABOUT 18.2 PER SECOND -- SEE EQUATES BELOW) :
5647 ;
5648 ASSUME CS5:CODE,DS:DATA }
FEGE 5649 ORG OFEGEH =
FESE 5650 TIME_OF_DAY PROC  FAR ol
FEGE FB 5651 STI 3 INTERRUPTS BACK ON e
FE6F 1E 5652 PUSH DS 3 SAVE SEGMENT -
FE70 ESEGFB 5653 CALL  DDS
FE73 0AE4 5654 oR AH, AH 3 AH=0 E:
FE7S 7407 5655 iz T2 ; READ_TIME b
FE77 FECC 5656 DEC AH 3 AH=1
FE79 7415 5657 Jz T3 3 SET_TIME >
FE7B 5658 T1: 3 TOD_RETURN
FE7B FB 5659 STI 3 INTERRUPTS BACK ON
FE7C IF 5660 poP s i RECOVER SEGMENT
FE7D CF 5661 IRET 3 RETURN TO CALLER
FE7E 5662 T2: i READ_TIME
FE7E FA 5663 cLI 3 NO TIMER INTERRUPTS WHILE READING
FE7F A07000 5664 Hov AL, TIMER_OFL
FES2 C606700000 5665 MoV TIMER_OFL,0 } GET OVERFLOW, AND RESET THE FLAG
FES7 BBOEGEDD 5666 MOV X, TIMER_HIGH
FESB 8B166C00 5667 Mov DX, TIMER_LOW
FESF EBEA 5668 JMP 1 3 TOD_RETURN
FE9L 5669 T3: 3 SET_TIME
FE9L FA 5670 cLr 3 NO INTERRUPTS WHILE WRITING
FE92 89166C00 5671 Hov TIMER_LOW,DX
FE96 890E6E00 5672 MoV TIMER_HIGH,CX } SET THE TIME
FE9A C606700000 5673 Hov TIMER_OFL,0 3 RESET OVERFLOW
FE9F EBDA 5674 JHp T } TOD_RETURN
5675 TIME_OF_DAY ENOP
5676
5677 ; -
5678 3 THIS ROUTINE HANDLES THE TIMER INTERRUPT FROM :
5679 ; CHANNEL 0 OF THE 8253 TIMER. INPUT FREQUENCY :
5680 3 IS 1.19318 MHZ AND THE DIVISOR IS 65536, RESULTING :
5681 3 IN APPROX. 18.2 INTERRUPTS EVERY SECOND. :
5682 ' :
5683 i THE INTERRUPT HANDLER MAINTAINS A COUNT OF INTERRUPTS :
5684 + SINCE POWER ON TIME, WHICH MAY BE USED TO ESTABLISH :
5685 + TIME OF DAY. :
5686 i THE INTERRUPT HANDLER ALSO DECREMENTS THE MOTOR :
5687 } CONTROL COUNT OF THE DISKEYTE, AND WHEN IT EXPIRES, @
5688 3 WILL TURN OFF THE DISKETTE MOTOR, AND RESET THE :
, 5689 1 MOTOR RUNNING FLAGS. :
{' s 5690 3 THE INTERRUPT HANDLER WILL ALSO INVOKE A USER ROUTINE :
\; 5691 + THROUGH INTERRUPT I1CH AT EVERY TIME TICK. THE USER :
s 5692 3 MUST CODE A ROUTINE AND PLACE THE CORRECT ADDRESS IN :
5693 ? THE VECTOR TABLE. :
5694 ;
FEAS 5695 ORG OFEASH
FEAS 5696 TIMER_INT PROC  FAR
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LOC 08J LINE SOURCE
FEAS FB 5697 STI } INTERRUPTS BACK ON
FEA6 1E 5698 PUSH DS
FEA? 50 5699 PUSH  AX
FEAS 52 5700 PUSH DX 3 SAVE MACHINE STATE
FEA9 EBADFB " 5701 CALL DDS
FEAC FF066C00 5702 INC TIMER_LOW 3 INCREMENT TIME
FEBO 7504 5703 INZ Ta } TEST_DAY
FEB2 FFO64E00 5704 INC TIMER_HIGH 3 INCREMENT HIGH WORD OF TIME
FEB6 5705 Tas 3 TEST_DAY
FEBS 833E6E0018 5706 P TIMER_HIGH,018H } TEST FOR COUNT EQUALING 24 HOURS
FEBB 7515 5707 JINZ T5 3 DISKETTE_CTL
FEBD 813E6C008000 5708 cp TIMER_LOW,0B0H
FEC3 750D 5709 INZ 15 3 DISKETTE_CTL
5710
5711 R TIMER HAS GONE 24 HOURS
5712
FECS 2BCO 5713 suB AX, AX
FEC? A36E00 5714 MOV TIMER_HIGH,AX
FECA A36C00 5715 MoV TIMER_LOW,AX
FECD €606700001 5716 MoV TIMER_OFL,1
5717
5718 juemmme TEST FOR DISKETTE TIME OUT
5719
FED2 5720 T5: 3 DISKETTE_CTL
FED2 FEOE4000 5721 DEC MOTOR_COUNT
FED6 7508 5722 INZ T6 : 3 RETURN IF COUNT NOT OUT
FEDS 80263F00F0 5723% AND MOTOR_STATUS, 0FOH } TURN OFF MOTOR RUNNING BITS
FEDD BOOC 5724 MoV AL,0CH
FEDF BAF203 5725 MOV DX,03F2H ; FOC CTL PORT
FEE2 EE 5726 ouT DX, AL ; TURN OFF THE MOTOR
FEE3 5727 T6: . 3 TIMER_RET:
FEE3 CDIC 5728 INT 1cH ; TRANSFER CONTROL TO A USER ROUTINE
FEE5 B020 5729 MoV AL,EOI :
FEE7 E620 5730 our 020H,AL ; END OF INTERRUPT YO 8259
FEE9 5A 5731 POP DX
FEEA 58 5732 POP AX
FEEB IF 5733 POP DS 3 RESET MACHINE STATE
FEEC CF 57364 IRET 3 RETURN FROM INTERRUPT
5735 TIMER_INT ENDP
5736
5737 3
5738 3 THESE ARE THE VECTORS WHICH ARE MOVED INTO :
5739 } THE 8086 INTERRUPT AREA DURING POMER ON. :
5740 3 ONLY THE OFFSETS ARE DISPLAYED HERE, CODE :
5741 ; SEGMENT WILL BE ADDED FOR ALL OF THEM, EXCEPT :
5742 ; WHERE NOTED. :
5743 3
5744 ASSUME CS:CODE
FEF3 5745 ORG OFEF3H
FEF3 5746 VECTOR_TABLE LABEL  WORD 3 VECTOR TABLE FOR MOVE TO INTERRUPTS
FEF3 ASFE 5747 DW OFFSET TIMER_INT 3 INTERRUPT 8
FEFS 87E9 5748 oM OFFSET KB_INT 3 INTERRUPT 9
FEF7 23FF 5749 D OFFSET DIl 3 INTERRUPT A
FEF9 23FF 5750 oM OFFSET Dl1 + INTERRUPT B
FEFB 23FF 5751 oW OFFSET DIl ;3 INTERRUPT C
FEFD 23FF 5752 DH OFFSET D11 ;3 INTERRUPT D
FEFF 57EF 5753 OW OFFSET DISK_INT 3 INTERRUPT €
FFO1 23FF 5754 ] OFFSET D11 3 INTERRUPT F
FFO3 65F0 5755 L OFFSEYT VIDEO_IO 3 INTERRUPT 10H
FFO5 4DF8 5756 oW OFFSET EQUIPMENT ; INTERRUPT 11H
FFO7 41F8 5757 DM OFFSET MEMORY_SIZE_DET ; INTERRUPT 12H
FF09 59EC 5758 oM OFFSET DISKETTE_IO 3 INTERRUPT 13H
FFOB 39E7 5759 oM OFFSET RS232_I0 3 INTERRUPT 14H
FFOD 59F8 5760 oM CASSETTE_IO 3 INTERRUPT 15H(FORMER CASSETTE 10)
FFOF 2EE8 5761 DW OFFSET KEYBOARD_IO 3 INTERRUPT 16H
FF11 D2EF 5762 DW OFFSET PRINTER_IO ; INTERRUPT 17H
5763
FF13 0000 5764 L] 00000H 3 INTERRUPT 18M
5765 DM OF600H 3 MUST BE INSERTED INTO TABLE LATER
5766
FF15 F2E6 5767 ] OFFSET BOOT_STRAP 3 INTERRUPT 19H
FF17 6EFE 5768 oK TIME_OF_DAY 3 INTERRUPT 1AH -- TIME OF DAY
FF19 4BFF 5769 oM DUMMY_RETURN 3 INTERRUPT 1BH -~ KEYBOARD BREAK ADDR
FF1B 4BFF 5770 oW OUMMY_RETURN 5 INTERRUPT 1C -~ TIMER BREAK ADDR
FF1D A4FO 5771 bW VIDEO_PARMS 3 INTERRUPT 1D -- VIDEO PARAMETERS
FF1F C7EF 5772 1] OFFSET DISK_BASE 3 INTERRUPT 1E -- DISK PARMS
FF21 0000 5773 [ 17] (] 3 INTERRUPT IF -- POINTER TO VIDEO EXT
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'LoC 0BJ LINE SOURCE

5774
5775 i
ai 5776 + TEMPORARY INTERRUPT SERVICE ROUTINE :
= 5777 : 1. THIS ROUTINE IS ALSO LEFT IN PLACE AFTER THE :
~ ‘ 5778 ; POWER ON DIAGNOSTICS TG SERVICE UNUSED :
5779 s INTERRUPT VECTORS. LOCATION 'INTR_FLAG' WILL
5780 : CONTAIN EITHER: 1. LEVEL OF HARDWARE INT. THAT @
jp— 5781 3 CAUSED CODE TO BE EXEC. :
e .. 5782 s 2. 'FF' FOR NON-HARDWARE INTERUPTS THAT WAS :
(' R " 5783 3 EXECUTED ACCIDENTLY, :
s 5784 '
FF23 5785 o1l PROC  NEAR
5786 ASSUME DS:DATA
FF23 1E 5787 PUSH DS
FF24 52 5788 PUSH DX
FF25 50 5789 PUSH  AX } SAVE REG AX CONTENTS
FF26 E830FB 5790 CALL  DDS
, FF29 B0OB 5791 MOV AL,0BH } READ IN-SERVICE RES
FF2B E620 5792 out INTACO, AL ; (FIND OUT WHAT LEVEL BEING
FF20 90 5793 NOP } SERVICED)
FF2E £420 579 N AL, INTAOO } GET LEVEL
FF30 8AEG 5795 MoV AH, AL } SAVE IT
FF32 0AC4 579 oR AL, AH } 007 (NO HARDWARE ISR ACTIVE)
FF34 7506 5797 INZ HW_INT
FF36 BGFF 5798 Hov AH,OFFH
FF38 EBOA 5799 JHP SHORT SET_INTR_FLAG 3 SET FLAG TO FF IF NON-HDMARE
FF3A 5800 HW_INT:
- FF3A E421 5801 N AL, INTAOL 3 GET MASK VALUE
, ‘ FF3C OACG 5802 oR AL, AH i MASK OFF LVL BEING SERVICED >
L FF3E E621 5803 out INTAOL,AL —
' FF40 B020 5804 MOV AL, EOI —
FF42 E620 5805 ouT INTA00, AL x
] FF44 5806 SET_INTR_FLAG: -
FF44 88266B00 5807 MoV INTR_FLAG, AH 3 SET FLAG o
FF48 58 5808 POP AX 3 RESTORE REG AX CONTENTS =
FF49 5A 5809 POP DX T
FF4A 1IF 5810 PoP s <
FFaB 5811 DUMMY_RETURN: 5 NEED IRET FOR VECTOR TABLE >
FF4B CF 5812 IRET
5813 D11 ENDP
5814
5815 ;
) 5816 5 DUMMY RETURN FOR ADDRESS COMPATIBILITY :
: 5817 ;
FF53 5818 ORG OFF53H
FF53 CF 5819 IRET
5820
5821 3= INT 5
5822 3 THIS LOGIC WILL BE INVOKED BY INTERRUPT O5H TO PRINT THE :
5823 ; SCREEN. THE CURSOR POSITION AT THE TIME THIS ROUTINE IS INVOKED :
5824 ; WILL BE SAVED AND RESTORED UPON COMPLETION. THE ROUTINE IS :
5825 ; INTENDED TO RUN WITH INTERRUPTS ENABLED. IF A SUBSEQUENT :
5826 ; "PRINT SCREEN® KEY IS DEPRESSED DURING THE TIME THIS ROUTINE 3
5827 3 IS PRINTING IT WILL BE IGNORED. :
5828 ; ADDRESS 50:0 CONTAINS THE STATUS OF THE PRINT SCREEN: :
5829 ; , :
5830 3 50:0 =0 EITHER PRINT SCREEN HAS NOT BEEN CALLED :
5831 ; OR UPON RETURN FROM A CALL THIS INDICATES :
5832 3 A SUCCESSFUL OPERATION. o
5833 ' =1 PRINT SCREEN IS IN PROGRESS :
5834 s =255  ERROR ENCOUNTERED DURING PRINTING :
5835 '
5836 ASSUME  CS:CODE,DS:XXDATA
FF54 5837 ORG OFF54H
FF54 5838 PRINT_SCREEN  PROC  FAR
FF54 FB 5839 STI 3 MUST RUN WITH INTERRUPTS ENABLED
FF55 1E 5840 PUSH DS } MUST USE 50:0 FOR DATA AREA STORAGE
FF56 50 5861 PUSH  AX
FF57 53 5842 PUSH  BX
( Lo FF58 51 5843 PUSH  CX 5 WILL USE THIS LATER FOR CURSOR LIMITS
FF59 52 5844 PUSH DX 5 WILL HOLD CURRENT CURSOR POSITION
e FF5A B85000 5845 MoV AX, XXDATA } HEX 50
FF5D 8EDS 5846 MoV DS, AX
FFSF 803E000001 5847 crP STATUS_BYTE, 1 4 SEE IF PRINT ALREADY IN PROGRESS
FF64 765F 5848 Jz EXIT } JUMP IF PRINT ALREADY IN PROGRESS
FF66 606000001 5849 Mav STATUS_BYTE, 1 5 INDICATE PRINT NOH IN PROGRESS
FF6l B4OF 5850 MoV AH, 15’ $ WILL REQUEST THE CURRENT SCREEN MODE
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FF6D CO10 5851 INT 10H 3 [ALI=MODE
5852 3 [AHI=NUMBER COLUMNS/LINE
5853 3 {BH I=VISUAL PAGE
5854 i
5855 H AT THIS POINT WE KNOW THE COLUMNS/LINE ARE IN :
5856 4 [AX] AND THE PAGE IF APPLICABLE IS IN (BHI1. THE STACK : ‘
5857 b HAS DS,AX,BX,CX,DX PUSHED. [A] HAS VIDEO MODE :
5858 3
FF6F 8ACC 5859 MoV CL,AH WILL MAKE USE OF [CX] REGISTER TO

3
FF71 B519 5860 MoV &H.ZS 3 CONTROL ROW & COLLRINS
FF73 E85500 5861 CALL CRLF i CARRIAGE RETURN LINE FEED ROUTINE
FF76 51 5862 PUSH cX 3 SAVE SCREEN BOUNDS
FF77 B403 5863 MoV AH,3 } WILL NOW READ THE CURSOR.
FF79 CD10 5864 INT 10H 3 AND PRESERVE THE POSITION
FF78 59 5865 POP cx 3 RECALL SCREEN BOUNDS
FF7C 52 5866 PUSH DX 3 RECALL [BHI1=VISUAL PAGE
FF7D 3302 5867 XOR DX, DX 3 WILL SET CURSOR POSITION TO [0,0]
5868
5869 THE LOOP FROM PRI10 TO THE INSTRUCTION PRIOR TO PRI20 H

e e owe we

5870 IS THE LOOP TG READ EACH CURSOR POSITION FROM THE :
5871 SCREEN AND PRINT. :
5872
FF7F 5873 PRI10:
FF7F B402 5874 MoV AH,2 } TO INDICATE CURSOR SET REQUEST
FF81 CO10 5875 INT 10 . 3 NEW CURSOR POSITION ESTABLISHED
: FF83 Ba0s 5876 Hov AH, 8 3 TO INDICATE READ CHARACTER
; FF85 CD10 5877 INT 104 3 CHARACTER NOW IN [AL]
! FF87 0ACO 5878 ] AL AL ; SEE IF VALID CHAR
FF89 7502 5879 INZ PRILS } JUMP IF VALID CHAR
FF8B B020 5860 Hov ALy* 0 i MAKE A BLANK .
FF8D 5881 PRI1S: .
FF8D 52 5882 PUSH DX 3 SAVE CURSOR POSITION
FFBE 3302 5883 XOR DX,0% 3 INDICATE PRINTER 1
FF90 32E4 5886 XOR AH, AH i TO INDICATE PRINT CHAR IN [AL]
FF92 CD17 5885 INT 17 3 PRINT THE CHARACTER
FF94 5A 5886 poP DX i RECALL CURSOR PGSITION
FF95 F6C425 5887 TEST  AH, 25H 3 TEST FOR PRINTER ERROR
FF98 7521 5888 Nz ERR10 ; JUMP IF ERROR DETECTED
FF9A FEC2 5889 Ne oL 3 ADVANCE TO NEXT COLUMN
FF9C 3ACA 5890 cHe CL,0L } SEE IF AT END OF LINE
FF9E 75DF 5891 NZ PRILO ; IF NOT PROCEED
FFAQ 3202 5892 XOR BL.DOL 3 BACK TO COLUMN ©
FFA2 BAE2 5893 rov AH,DL i LAHI=0
FFAG 52 5894 PUSH DX i SAVE NEW CURSOR POSITION
FFAS E82300 5895 CALL  CRLF i LINE FEED CARRIAGE RETURN
FFAS 5A 5896 poP DX i RECALL CURSOR POSITION
FFA9 FEC6 5897 INC DH ; ADVANCE TO NEXT LINE
FFAB 3AEE 5898 cHp CH,DH i FINISHED?
FFAD 7500 5899 INZ PRI10 3 IF NOT CONTINUE
FFAF 5900 PRI20:
FFAF 5A 5901 POP DX ; RECALL CURSOR POSITION
FFBO 8402 5902 MoV AH,2 i TO INDICATE CURSOR SET REQUEST
FFB2 CD10 5903 INT 10H 3 CURSOR POSITION RESTORED
FFB4 C606000000 5906 nov STATUS_BYTE,0 3 INDICATE FINISHED '
FFB9 EBOA 5905 P SHORT EXIT 3 EXIT THE ROUTINE
FFBB 5906 ERR10:
FFBB 5A 5907 POP DX + GET CURSOR POSITION
FFBC B402 5908 mov AH,2 ; TO REQUEST CURSOR SET
FFBE CD10 5909 INT 10H i CURSOR POSITION RESTORED
FFCO 5910 ERR20:
FFCO C6060000FF 5911 MoV STATUS_BYTE,0FFH i INDICATE ERROR
FFCS 5912 EXIT:
FFC5 5A 5913 POP DX 3 RESTORE ALL THE REGISTERS USED
FFC6 59 5914 POP (%
FFC7 5B 5915 pPoP BX
FFC8 58 5916 pop AX
FFCY IF 5917 PoP DS
FFCA CF 5918 IRET
5919 PRINT_SCREEN  ENDP
5920
5921 N CARRIAGE RETURN, LINE FEED SUBROUTINE
5922
FFCB 5923 CRLF  PROC  NEAR ;
FFCB 3302 5924 XOR DX, 0X + PRINTER 0
FFCO 32E6 5925 XOR AH, AH 5} WILL NOW SEMD INITIAL LF,CR
5926 3 TO PRINTER
FFCF BOOA 5927 MoV AL, 120 3 LF
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FFDL CO17 5928 INT ™ i SEND THE LINE FEED
FFD3 32E64 5929 XOR AH, AH 3 NOW FOR THE CR
FFDS B0GD 5930 MoV AL, 15Q } CR
. FFD7 CD17 5931 INT ITH ? SEND THE CARRIAGE RETURN
. FFD9 C3 5932 RET
5933 CRLF  ENDP
5934
5935 P
5936 : PRINT A SEGHENT VALUE YO LOOK LIKE A 20 BIT ADDRESS :
( _ - 5937 ; DX MUST CONTAIN SEGHMENT VALUE TO BE PRINTED :
\ 5938 ;
FFDA 5939 PRT_SEG PROC  NEAR
FFDA BAC6 5940 MoV AL,DH $GET MSB
FFDC EBACF9 5941 CALL  XPC_BYTE
FFDF 8AC2 5942 oV AL,DL 3LsB
FFE1 EBA7F9 5943 CALL  XPC_BYTE
FFE4 B030 5944 Mov AL, 0" 3 PRINT A '0 *
FFE6 EBB3FY 5945 CALL  PRT_HEX
FFES B020 5946 rov AL, 3 SPACE
FFEB EBAEF9 5947 CALL  PRT_MEX
FFEE C3 5948 RET
5949 PRT_SEG ENDP
5950
—- 5951 CODE  ENDS
5952 \
5953 ;
5954 ; POWER ON RESET VECTOR :
5955 ;
———- 5956 VECTOR SEGMENT AT GFFFFH o
2957 t
5958 T POMER ON RESET p—
5959 :_
0000 EASBEOQOFO 5960 JMP RESET -
5961 ~
0005 31312F30382F38 5962 B '11/08/82" i RELEASE MARKER —
32 z
———- 5963 VECTOR ENDS
594 END >
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1 $TITLE(FIXED DISK BIOS FOR IBM DISK CONTROLLER)
H
3 3=~ INT 13
4 3 H
s 3 FIXED DISK I/Q INTERFACE :
6 H H
7 3 THIS INTERFACE PROVIDES ACCESS TO 5 1/6' FIXED DISKS H
8 3 THROUGH THE IBM FIXED DISK CONTROLLER. H
9 H H
10 3
11
12 H
13 H THE BIOS ROUTINES ARE MEANT TO BE ACCESSED THROUGH H
14 3 SOFTWARE INTERRUPTS ONLY. ANY ADDRESSES PRESENT IN H
15 H THE LISTINGS ARE INCLUDED ONLY FOR COMPLETENESS, H
16 3 NOT FOR REFERENCE. APPLICATIONS WHICH REFERENCE H
17 3 ABSOLUTE ADDRESSES WITHIN THE CODE SEGMENT H
R 18 H VIOLATE THE STRUCTURE AND DESIGN OF BIOS. H
19 H
20 H
21 3 INPUT (AH = HEX VALUE)
22 H
23 H (AH)=00 RESET DISK (DL = 80H,81H) / DISKETTE
24 H (AH)=01 READ THE STATUS OF THE LAST DISK OPERATION INTQ (AL)
25 H NOTE: DL < 80H - DISKETTE
26 H DL > 80H - DISK
27 H (AH}=02 READ THE DESIRED SECTORS INTO MEMORY
28 H (AH)=03 WRITE THE DESIRED SECTORS FROM MEMORY
29 3 (AH)=04 VERIFY THE DESIRED SECTORS
30 H (AH)=05 FORMAT THE DESIRED TRACK
31 H (AH)=06 FORMAT THE DESIRED TRACK AND SET BAD SECTOR FLAGS
32 H (AH}=07 FORMAT THE DRIVE STARTING AT THE DESIRED TRACK
33 3 (AH)=08 RETURN THE CURRENT DRIVE PARAMETERS
34 H
35 H (AH)=09 INITIALIZE DRIVE PAIR CHARACTERISTICS
36 H INTERRUPT 41 POINTS YO DATA BLOCK
37 H (AH)=0A READ LONG
38 H (AH)=0B WRITE LONG
39 H NOTE: READ AND WRITE LONG ENCOMPASS 512 + & BYTES ECC
40 3 (AH)=0C SEEK
41 H (AH)=0D ALTERNATE DISK RESET (SEE DL)
42 H (AH)=0E READ SECTOR BUFFER
43 H (AH)=0F WRITE SECTOR BUFFER,
44 H (RECOMMENDED PRACTICE BEFORE FORMATTING)
45 H (AH)=10 TEST DRIVE READY
46 H (AH)=11 RECALIBRATE
- -~ 47 3 (AH}=12 CONTROLLER RAH DIAGNOSTIC
48 H (AH)=13 DRIVE DIAGNOSTIC
49 H (AH)=14 CONTROLLER INTERNAL DIAGNOSTIC
50 H
. u 51 H REGISTERS USED FOR FIXED DISK OPERATIONS
) 07 52 H
53 H (oL) - DRIVE MUMMBER (80H-87H FOR DISK, VALUE CHECKED)
54 3 (DH) - HEAD NMUMBER (0~-7 ALLOWED, NOT VALUE CHECKED)
55 3 (CH) - CYLINDER NUMBER (0-1023, NOT VALUE CHECKED)(SEE CL)
56 H (cL) - SECTOR NUMBER (1-17, NOT VALUE CHECKED)
57 H
58 3 NOTE: HIGH 2 BITS OF CYLINDER MUMBER ARE PLACED
59 3 IN THE HIGH 2 BITS OF THE CL REGISTER
60 H (10 BITS TOTAL)
61 H (AL) - NUMBER OF SECTORS (MAXIMUM POSSIBLE RANGE 1-80H,
62 H FOR READ/WRITE LONG 1-79H)
63 H (INTERLEAVE VALUE FOR FORMAT 1-160D)
64 H (ES:BX) - ADDRESS OF BUFFER FOR READS AND WRITES,
65 3 (NOT REQUIRED FOR VERIFY)
66 i
67 3 OUTPUT
68 H AH = STATUS OF CURRENT OPERATION
69 3 STATUS BITS ARE DEFINED IN THE EQUATES BELOW
70 H CY = 0 SUCCESSFUL OPERATION (AH=0 ON RETURN)
71 H CY = 1 FAILED OPERATION (AH HAS ERROR REASON)}
72 H
73 3 NOTE: ERROR 11H INDICATES THAT THE DATA READ HAD A RECOVERABLE
74 H ERROR WHICH WAS CORRECTED BY THE ECC ALGORITHH. THE DATA
75 3 IS PROBABLY GOOD, HOWEVER THE BIOS ROUTINE INDICATES AN
76 H ERROR TO ALLOW THE CONTROLLING PROGRAM A CHANCE TO DECIDE
- : 77 i FNP  ITSELF. THE ERROR MAY NOT RECUR IF THE OATA IS
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78 3 RENRITTEN. (AL) CONTAINS THE BURST LENGTH.
79 3
] 3 IF DRIVE PARAMETERS WERE REQUESTED,
a1 3
82 3 OL = NUMBER OF CONSECUTIVE ACKNOWLEDGING DRIVES ATTACHED (0-2)
a3 3 (CONTROLLER CARD ZERO TALLY ONLY)
84 3 DH = MAXIMUM USEABLE VALUE FOR HEAD NUMBER
85 3 CH = MAXIMUM USEABLE VALUE FOR CYLINDER MABER
LT 86 3 CL = MAXIMUM USEABLE VALUE FOR SECTOR NUMBER R
; ‘ e 87 H AND CYLINDER NUMBER HIGH BITS ’
T 88 '
’ 89 3 REGISTERS WILL BE PRESERVED EXCEPT WHEN THEY ARE USED TO RETURN
90 3 INFORMATION.
91 H
92 3 NOTE: IF AN ERROR IS REPORTED BY THE DISK COOE, THE APPROPRIATE
93 3 ACTION IS TO RESET THE DISK, THEN RETRY THE OPERATION.
9% 3
95 3
96
00FF 97 SENSE_FAIL EQU OFFH 3 SENSE OPERATION FAILED
00BB 98 UNDEF_ERR EQU 0BBH } UNDEFINED ERROR OCCURRED
0080 99 TIME_OUT EQU 80H 3 ATTACHMENT FAILED TO RESPOND
0040 100 BAD_SEEK EQU 4OH } SEEX OPERATION FAILED
0020 101 BAD_CNTLR EQU 20H } CONTROLLER HAS FAILED
0011 102 DATA_CORRECTED EQU; IIH 5 ECC CORRECTED DATA ERROR
0010 103 BAD_ECC EQU 10H 1 BAD ECC ON DISK READ
000B 104 BAD_TRACK EQU 0BH } BAD TRACK FLAG DETECTED
0009 105 DMA_BOUNDARY EQU O9H 3 ATTEMPT TO DMA ACROSS 64K BOUNDARY
0007 106 INIT_FAIL EQU o™ 3 DRIVE PARAMETER ACTIVITY FAILED }
0005 107 BAD_RESET EQU 05H 3 RESET FAILED ~
0004 108 RECORD_NOT_FNO EQU 04H ; REQUESTED SECTOR NOT FOUND =
0002 109 BAD_ADDR_MARK  EQU 02H 3 ADDRESS MARK NOT FOUND "
0001 110 BAD_CMD EQU OlH 3 BAD COMMAND PASSED TO DISK I/0 :
111
112 3 Q-
- 113 3 INTERRUPT AND STATUS AREAS : {;‘
- 114 H
115 }
———— 116 DUMMY  SEGMENT AT 0 -
0034 117 ORG ODH®4 3 FIXED DISK INTERRUPT VECTOR
0034 118 HDISK_INT LABEL  DWORD
004C 119 ORG 13H%4 3 DISK INTERRUPT VECTOR
804C 120 ORG_VECTOR LABEL  DWORD
0064 121 ORG 19H%4 3 BOOTSTRAP INTERRUPT VECTOR
0064 122 BOOT_VEC LABEL  DWORD
0078 123 oR6 1EH*G 3 DISKETTE PARAMETERS
. 0078 120 DISKETTE_PARM LABEL DWORD
0100 125 ORG 040H*G 3 NEW DISKETTE INTERRUPT VECTOR
o100 126 DISK_VECTOR LABEL  DWORD
0104 127 ORG 041H*4 3 FIXED DISK PARAMETER VECTOR
0104 128 HF_TBL_VEC LABEL  DWORD
7C00 129 ORG 7CO0H 3 BOOTSTRAP LOADER VECTOR
7c00 130 BOOT_LOGCN LABEL  FAR
.- 131 DUMMY  ENDS
132
——— 133 DATA SEGMENT AT 40H
0042 134 ORG 42H
0042 135 CHMD_BLOCK LABEL  BYTE
0042 (7 22} 136 HD_ERROR D8 7 DUP(?) 3 OVERLAYS DISKETTE STATUS
006C 137 ORG 06CH
006C 22127 138 TIMER_LOW oW ? 3 TIMER LOW WORD
) 0072 139 ORG 72H :
0072 2227 140 RESET_FLAG oW ? } 1234H IF KEYBOARD RESET UNDERWAY
0074 141 ORG 76H
0074 2? 142 DISK_STATUS 3]} H 3 FIXED DISK STATUS BYTE
0075 27 143 HF _NUM DB ? 3 COUNT OF FIXED DISK DRIVES
0076 2? 144 CONTROL_BYTE 08 ? 3 CONTROL BYTE DRIVE OPTIONS
0077 22 145 PORT_OFF o8 ? 3 PORT OFFSET
—— 146 DATA ENDS
o 147
<, o -—— 148 CODE SEGMENT
o 149
T 150 3
151 3 HARDWARE SPECIFIC VALUES :
152 3 :
Y 153 3 - CONTROLLER I1/0 PORT :
- 154 3 > WHEN READ FROM: :
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LocosJ LINE SOURCE

155 3 HF_PORT+0 - READ DATA (FROM CONTROLLER TO CPU) :
156 ' HF_PORT+1 - READ CONTROLLER HARDWARE STATUS :
157 ' (CONTROLLER TO CPY) :
158 3 HF_PORT+2 - READ CONFIGURATION SWITCHES :
159 i HF_PORT+3 - NOT USED :
160 ; > WHEN WRITTEN TO: : '
161 ; HF_PORT+0 - WRITE DATA (FROM CPU TO CONTROLLER) &
162 ' HF_PORT+1 - CONTROLLER RESET :
163 3 HF_PORT+2 - GENERATE CONTROLLER SELECT PULSE  :
164 ; HF_PORT+3 - WRITE PATTERN TO DMA AND INTERRUPT :
165 3 MASK REGISTER :
166 H H
167 3
168
0320 169 HF_PORT EQU 0320H 3 DISK PORT
0008 170 R1_BUSY EQuU 000010008 3 DISK PORT 1 BUSY BIT
0004 171 R1_BUS EqU 000001008 3 COMMAND/DATA BIT
0002 172 R1_IOMODE €qu 000000108 3 MODE BIT
0001 173 R1_REQ £qu 000000018 ' REQUEST BIT
174
0047 175 DMA_READ EQU 010001118 ; CHANNEL 3 (047H)
004B 176 DMA_WRITE EQU 010010118 ; CHANNEL 3 (04BH)
0000 177 DMA EQU ) i DMA ADDRESS
0082 178 DMA_HIGH £Qu 082H i PORT FOR HIGH 4 BITS OF DMA
179
0000 180 TST_RDY_CMD QU 000000008 *  } CNTLR READY (OOH}
coo1 181 RECAL_CMD EQU 000000018 3 RECAL (OIH)
{ 0003 182 SENSE_CHD EQU 000000118 ; SENSE (03H)
0004 183 FMTDRV_CHD EQU 000001008 ; DRIVE (04H)
0005 184 CHK_TRK_CMD EQU 00000101B ; T CHK (OSH) ‘
0006 185 FMTTRK_CMD EQu 000001108 ; TRACK (06H)
i 0007 186 FMTBAD_CHD EQU  "00000111B ; BAD  (O7H)
: 0008 187 READ_CHMD EQU 000010008 ; READ  (08H)
' 000A 188 WRITE_CHD EQu 000010108 ; WRITE (0AH)
' 000B 189 SEEK_CHD EQU 000010118 s SEEK  (0BH)
: 000C 190 INIT_DRV_CMD  EQU 000011008 ; INIT (OCH)
; 000D 191 RD_ECC_CHD QU 000011018 ; BURST (ODH)
! 000E 192 RD_BUFF_CMD EQU 000011108 ; BUFFR (OEH)
000F 193 WR_BUFF_CMD EQU 000011118 ; BUFFR (OFH)
00E0 19 RAM_DIAG_CMD  EQU 111000008 ; RAM  (EOH)
00E3 195 CHK_DRV_CMD EQU 111000118 ; DRV  (E3H)
00E4 196 CNTLR_DIAG_CMD EQU 111001008 ; CNTLR (EGH)
00ES 197 RD_LONG_CHD EQU 111001018 3 RLONG (ESH)
00E6 198 WR_LONG_CMD EQU 111001108 : WLONG (E6H)
199
0020 200 INT_CTL_PORT  EQU 204 3 8259 CONTROL PORT
0020 201 EOX EQU 204 3 END OF INTERRUPT COMMAND
202
0008 203 MAX_FILE EQU
0002 204 S_MAX_FILE EQU 2
205
206 ASSUME  CS:CODE
0000 207 ORG oH
0000 55 208 0B 055H i GENERIC BIOS HEADER .
0001 AA 209 o8 OAAH
0002 10 210 0B 16D
211
212 3
213 3 FIXED DISK I/0 SETUP :
214 i :
215 i - ESTABLISH TRANSFER VECTORS FOR THE FIXED DISK :
216 i = PERFORM POWER ON DIAGNOSTICS :
217 ; SHOULD AN ERROR OCCUR A “1701" MESSAGE IS DISPLAYED :
218 ; :
219 ;
220
0003 221 DISK_SETUP PROC  FAR
0003 EBLE 222 JMP _SHORT L3
0005 35303030303539 223 DB '5000059 (C)COPYRIGHT IBM 1982° 3 COPYRIGHT NOTICE
20284329434F50
595249474854620
2049424D203139
3832 B
0023 224 L3:
225 ASSUME  DS:DUMMY
0023 28C0O 226 sus AX,AX } ZERO
0025 8ED8 227 MoV DS, AX
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0027 FA 228 cLx
0028 A14C00 229 nov AX,HORD PTR ORG_VECTOR } GET DISKEYTE VECTOR
0028 A30001 230 MoV WORD PTR DISK_VECTOR,AX } INTO INT 4OH
002E A14ECO 231 Hov AX,MORD PTR ORG_VECTOR+2
0031 A30201 232 Hov NORD PTR DISK_VECTOR+2,AX
‘ 0034 C7064C005602 233 Hov WORD FTR ORG_VECTOR, OFFSET DISK_IO 3 MDISK HANDLER
0034 8COE4E0D 234 MoV WORD PTR ORG_VECTOR+2,CS
003E B86007 235 MoV AX, OFFSET HD_INT 3 HDISK INTERRUPT .
0041 A33400 236 MoV WORD PTR HDISK_INT,AX
- » 0044 8COE3600 237 Mov WORD PTR HDISK_INT+2,CS
(' 0048 £706646008601 238 MoV WORD PTR BOOT_VEC,OFFSET BOOT_STRAP } BOOTSTRAP
004E BCOE6600 239 Hov WORD PTR BOOT_VEC+2,CS .
0052 C7060401E703 240 Hov WORD PTR HF_TBL_VEC,OFFSET FO_TBL ! PARAMETER TBL
0058 8COE0601 241 Hov WORD PTR HF_TBL_VEC+2,CS
005C FB 242 STI
243
264 ASSUME DS:DATA
005D B84000 248 tov AX,DATA } ESTABLISH SEGMENT
0060 8EDS 246 Hov DS, AX
0062 606740000 247 MoV DISK_STATUS,0 3 RESET THE STATUS INDICATOR
0067 C606750000 248 Hov HF_NUM, 0 3 ZERO COUNT OF DRIVES
006C C606430000 249 MoV CMD_BLOCK+1,0 3 DRIVE ZERO, SET VALUE IN BLOCK
0071 C606770000 250 MoV PORT_OFF, 0 3 ZERO CARD OFFSET
251
0076 B92500 252 MoV ©X,25H 3 RETRY COUNT
0079 253 Le: '
0079 E8F200 254 CALL  HD_RESET_1 3 RESET CONTROLLER
007C 7305 255 JNC w7
007E E2F9 256 LooP L4 3 TRY RESET AGAIN >
0080 E9BFOO 257 Jmp ERROR_EX o=
0083 258 L7: . et
0083 B90100 259 MoV €Xs1
. 0086 BABOOO 260 MoV DX, 80H o
.. 261 -
0089 B80OOI2 262 MoV AX, 1200H ; CONTROLLER DIAGNOSTICS Q.
008C CD13 263 INT 13H -
008E 7303 264 JNC P7 "
s 0090 ESAFO0 265 P ERROR_EX 2>
0093 266 P7:
0093 B8OO1G 267 Hov AX,1600H 3 CONTROLLER DIAGNOSTICS
0096 CDL3 268 INT 130
0098 7303 269 JNC P9
0094 E9A500 270 JHP ERROR_EX
005D 271 Po:
: 0090 C7066C000000 272 MoV TIMER_LOW,0 3 ZERO TIMER
00A3 A17200 273 Hov AX,RESET_FLAG
0046 303612 276 cHP AX,1236H 3 KEYBOARD RESET
0049 7506 275 JNE P8
00AB C7066C009A01 276 MoV TIMER_LOW,410D $ SKIP WAIT ON RESET
0081 277 P8:
v 008l E421 278 N AL,021H + TIMER
h 0083 24FE 279 AND AL, OFEH 3 ENABLE TIMER
5 0085 E621 280 ouT 021H,AL 3 START TIMER
0087 281 Pa:
. 00B7 E8B40O 282 CALL  HD_RESET_1 } RESET CONTROLLER
00BA 7207 283 Jo P10
00BC B80O10 284 MoV AX,1000H } READY
008F CDI13 285 INT 134
cocl 7308 286 INC P2
ooc3 287 P10:
00C3 A16C00 288 Hov AX, TIMER_LOMW
00C6 3DBEOL 289 cmp AX 646D 3 25 SECONDS
' 00C9 72EC 290 JB P4
00CB EB7590 291 JHP ERROR_EX
oocE 292 P2:
00CE B90100 293 Hov cX»1
0001 BA8GOO 294 MoV DX, 80H
295 :
00D4 B8CO11 296 MOV AX,1100H } RECALIBRATE
' ) 00D7 CD13 297 INT 134
( 0009 7267 298 J ERROR_EX
: N 299
- R 00DB B80009 300 MoV AX;0900H 3 SET DRIVE PARAMETERS
00DE CD13 301 INT 130
00E0 7260 302 Jc ERROR_EX
303
} DMA TO BUFFER

. 00E2 B&8oOC8 304 Hov AX,0C800H
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LOC 084

00ES
Q0E7
00E9
00EC
OOEE

00F0C

00F4
00F7
00F9
00FA
00FD
OCFE
0100
0102
0104
Ol0A
010A
0100
010F

ollo
0113
0l16
0llée
0118
0l1A
0l11C
011F
0121
o123
0126
0129
0128
012€
012E
0131
0133
0135
0139
013D
013F
0140

0l42
0142
0145
0147
0149
0140
Ol4F
014F
0154
0156
0158
0159
0158
015C
015C
0150
015F
0161
0163
0164
0167

0168
016C
016D

8ECO
2808
B800OF
CD13
7252

FE067500

BA1302

Bo0oQ

EE

BA2103

EC

240F

3COF

7406
C7066C00A401

BAL302
BOFF
EE

B90100
BA81GO

2BCO
cD13
7240
B80011
cD13
7308
AleCoo
3DBEO}
72€EB
EB2F90

B80COo9
col3
7227
FE067500
81FA8100
731D

42

EBDG

BDOFOO
2BCO
8BF¢
B9060090
B700

2E8A846801
B4OE

cplo

46

E2F4

F9

FA
Eq21
ocol
E621
FB
E8A500
cB

31373031
00
0A

0006

016E
0l6E
016F

51
52

LINE

305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321

322
323
324
325
326
327
328
329
330
331

332
333
334
335
336
337
338

340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374

375
376
377
378
379

SOURCE

sus
Hov
INT
Jc

INC

cHp

JE

MoV
BOX_ON:

MoV

MoV

out

MOV

suB
INT
Jc

INT
JNC
MoV
CHP
JB

JHp

INT
Jc

INC
cMP
JAE
INC
JHP

ERROR_EX:
Hov
suB
Hov
MoV
MOV

OUT_CH:

MOV
MoV
INT
INC
LooP
STC

POD_DONE :
CLI
IN
oR
ouT
STI
CALL
RET

F17 o]

F17L EQU

HD_RESET_1
PUSH
PUSH

A-88 Fixed Disk BIOS

ES,AX
BX,BX
AX,0FCOR
134
ERROR_EX

HF_NUM

DX,213H

AL,0

DX, AL

DX,321H

AL,DX

AL,OFH

AL,OFH

BOX_ON
TIMER_LOW, 420D

-

- o e

-

DX»213H
AL,0FFH
DX, AL

CX,»1
DX,081H

AX, AX

134

POD_DONE
AX,01100H
134

P5 o

AX, TIMER_LOW
AX, 446D

P3

POD_DONE

-

AX, 0900H
13H
POD_DONE
HF_NUM
DX, (80H + S_MAX_FILE - 1)
POD_DONE

DX

P3

-

BP,0FH
AX, AX
SI,AX
CX,F17L
BH,0

[T—

AL,CS:F17(SI}
AH, 14D

10H

sI

OUT_CH

- o e e we

AL,021H
AL,01H
021H,AL

DSBL

*1701°',00H,0AH

$-F17

PROC NEAR
CcXx H
DX

SET SEGMENT

WRITE SECTOR BUFFER

DRIVE ZERO RESPONDED
EXPANSION BOX
TURN BOX OFF

TEST IF CONTROLLER
«+« IS IN THE SYSTEM UNIT

CONTROLLER IS IN SYSTEM UNIT

EXPANSION BOX

TURN BOX ON

ATTEMPT NEXT DRIVES

RESET

RECAL

25 SECONDS

INITIALIZE CHARACTERISTICS

TALLY ANOTHER DRIVE

POD ERROR FLAG

MESSAGE CHARACTER COUNT
PAGE ZERO

GET BYTE

VIDEO OuUT
DISPLAY CHARACTER
NEXT CHAR

DO MORE

BE SURE TIMER IS DISABLED

SAVE REGISTER




LOC 0BJ LINE SOURCE

0170 F3 380 cLe 3 CLEAR CARRY
0171 B900OL 381 MOV CX,0100H } RETRY COUNT
. 0174 382 L6:
0174 E80706 383 CALL  PORT_L
K ‘ 0177 EE 384 (1) ¢ DX, AL 3 RESET CARD
0178 E80306 385 CALL  PORT_1
017B EC 386 IN AL,DX 3 CHECK STATUS
017C 2402 387 AND AL,2 3 ERROR BIT
[ 017E 7403 138 3z R3
{ - 0180 E2F2 189 oo L6
L 0182 F9 390 sTC
e 0183 391 R3:
0183 5A 392 POP DX 3 RESTORE REGISTER
0184 59 393 POP cx
0185 C3 394 RET
395 HO_RESET_1 ENDP
396
397 DISK_SETUP ENDP
198
399 3 INT 19
400 3 :
401 3 INTERRUPT 19 BOOT STRAP LOADER :
402 ; :
403 3 = THE FIXED DISK BIOS REPLACES THE INTERRUPT 19 :
%04 i BOOT STRAP VECTOR WITH A POINTER TO THIS BOOT ROUTINE :
405 } - RESET THE DEFAULT DISK AND DISKETTE PARAMETER VECTORS :
406 3 = THE BOOT BLOCK YO BE READ IN WILL BE ATTEMPTED FROM :
) 407 3 CYLINDER 0 SECTOR 1 OF THE DEVICE. s -
: . 408 } - THE BOOTSTRAP SEQUENCE IS: : =
409 ; > ATTEMPT TO LOAD FROM THE DISKETTE INTO THE BOOT : ~
410 3 LOCATION (0000:7C00) AND TRANSFER CONTROL THERE : —
411 3 > IF THE DISKETTE FAILS THE FIXED DISK IS TRIED FOR A : ~
412 i VALID BOOTSTRAP BLOCK. A VALID BOOT BLOCK ON THE : ot
413 3 FIXED DISK CONSISTS OF THE BYTES OS5H OAAH AS THE : -~
} 414 3 LAST THO BYTES OF THE BLOCK : -
418 3 > IF THE ABOVE FAILS CONTROL IS PASSED TO RESIDENT BASIC - P
416 ; : -
417 3 "
; 418
A 0186 419 BOOT_STRAP:
; 420 ASSUME DS :DUMMY,ES:DUMMY
0186 2BCO 421 suB AX, AX
0188 8ED8 422 Y DS,AX 3 ESTABLISH SEGMENT
423
424 p—— RESET PARAMETER VECTORS
425
018A FA 426 cLI
0188 C7060401E703 427 MoV WORD PTR HF_TBL_VEC, OFFSET FD_TBL
0191 8COE0601 428 MoV WORD PTR HF_TBL_VEC+2, CS
0195 C70678000102 429 MoV WORD PTR DISKETTE_PARM, OFFSET DISKETTE_TBL
. 0198 8COE7A00 430 MoV WORD PTR DISKETTE_PARM+2, CS
019F FB 431 ST
432
. 433 [ P— ATTEMPT BOOTSTRAP FROM DISKETTE
436
01A0 B90300 435 MoV €X,3 3} SET RETRY COUNT
01a3 436 H1: 3 IPL_SYSTEM
01A3 51 437 PUSH  CX 3} SAVE RETRY COUNT
01A% 2BD2 438 suB DX,0X + DRIVE ZERO
0146 2BCO 439 suB AX,AX 3 RESET THE DISKETTE
01A8 CD13 440 INT 134 i FILE IO CALL
OlAA 720F 441 Jc H2 3 IF ERROR, TRY AGAIN
01AC B80102 462 MoV AX,0201H 3 READ IN THE SINGLE SECTOR
443
01AF 2BD2 444 sus DX,0X
01B1 8EC2 445 nov ES,DX 3} ESTABLISH SEGMENT
01B3 BBOO7C 446 MoV BX,OFFSET BOOT_LOCN
447
0186 B90100 448 MoV cX1 3 SECTOR 1, TRACK 0
g : 0189 €D13 449 INT 134 3 FILE IO CALL
(\ ; . 01BB 59 450 H2: POP cx 3 RECOVER RETRY COUNT
N’ 01BC 730A 451 JNC Ha 3} CF SET BY UNSUCCESSFUL READ
01BE 80FC80 452 cHp AH,80H 3+ IF TIME QUT, NO RETRY
01C1 740A 453 3z H5 3 TRY FIXED DISK
01C3 E20E 454 LooP  H1 } DO IT FOR RETRY TIMES
01C5 EB0690 455 JHP H5 ; UNABLE TO IPL FROM THE DISKETTE
oics 456 Ha: 3} IPL WAS SUCCESSFUL
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LOC 0BJ LINE SOURCE

01C8 EA007C0000 457 JMP BOOT_LOCN
) 458
S 459 R ATTEMPT BOOTSTRAP FROM FIXED DISK
: 460
S 01CD 461 Hs: .
01CD 2BCO 462 sus AX, AX 3 RESET DISKETTE
01CF 2802 463 sus DX,DX
0101 CD13 464 INT 13H
01D3 B90300 465 MoV €X,3 $ SET RETRY COUNT
0106 466 Hé: } IPL_SYSTEM
01D6 51 467 PUSH  CX 3 SAVE RETRY COUNT
0107 BA80CO 468 Hov DX,0080H + FIXED DISK ZERO
01DA 2BCO 469 suB AX, AX 5 RESET THE FIXED DISK
01DC CD13 470 INT 134 } FILE 10 CALL
010E 7212 471 Je H? i IF ERROR, TRY AGAIN
01E0 B80102 472 MOV AX,0201H 3 READ IN THE SINGLE SECTOR
0lE3 2808 473 suB BX,BX
01E5 8EC3 474 MOV ES,.BX
01E7 BBOO7C 475 MOV BX,0FFSET BOOT_LOCN + TO THE BCOT LOCATION
01EA BAB0OO 476 MoV DX,80H 3 DRIVE NUMBER
01ED 890100 %77 MOV CX,1. i SECTOR 1, TRACK 0
O1F0 CD13 478 INT 13H 3 FILE IO CALL
0lF2 59 479 H7: POP cx ; RECOVER RETRY COUNT
O1F3 7208 480 Jc H8
O1F5 AIFE7D 481 MoV AX;WORD PTR BOOT_LOCN+5100
01F8 3055AA 482 cHp AX, 0AASSH ; TEST FOR GENERIC BOOT BLOCK
01FB 74CB 483 Jz Ho
O1FD 486 H8:
O01FD E207 485 LOOP  H6 3 DO IT FOR RETRY TIMES
- @
T 487 jommm-- UNABLE TO IPL FROM THE DISKETTE OR FIXED DISK
b 488
+ O1FF CD18 489 INT 18H 3 RESIDENT BASIC
) 490
[ 0201 491 DISKETTE_TBL:
ol 492
E 0201 CF 493 o8 110011118 } SRT=C, HD UNLOAD=OF - 1ST SPEC BYTE
0202 02 494 o8 2 ; HD LOAD=1, MODE=DMA - 2ND SPEC BYTE
c 0203 25 495 o8 25H } WAIT AFTER OPN TIL MOTOR OFF
0204 02 496 08 2 3 512 BYTES PER SECTOR
0205 08 497 0B 8 ; EOT (LAST SECTOR ON TRACK)
0206 24 498 LY 02AH } GAP LENGTH
N 0207 FF 499 De OFFH 3 OTL
0208 50 500 L1 050H } GAP LENGTH FOR FORMAT
0209 Fé 501 oB OF6H 3 FILL BYTE FOR FORMAT
0204 19 502 08 25 3 HEAD SETTLE TIME (MILLISECONDS)
SRR 0208 04 503 DB 4 3 MOTOR START TIME (1/8 SECOND)
506
I 505 pmmmmm MAKE SURE THAT ALL HOUSEKEEPING IS DONE BEFORE EXIT
o 506
: 020C 507 DSBL  PROC  NEAR
508 ASSUME DS:DATA
020C 1E 509 PUSH  ©S 3 SAVE SEGMENT
020D B84000 510 Mov AX,DATA ) '
0210 8EDS 511 MoV DS, AX
’ s12
0212 8A267700 513 MoV AH, PORT_OFF
0216 50 514 PUSH  AX 3 SAVE OFFSET
515
0217 606770000 516 MOV °  PORT_OFF,0H
021C E86905 517 CALL  PORT_3
) 021F 2ACO 518 suB AL,AL
0221 EE 519 out DX, AL 3} RESET INT/DMA MASK
0222 C606770004 520 MoV PORT_OFF ,4H
0227 EB5E0S 521 CALL  PORT_3
022A 2ACO 522 suB AL, AL
022C EE 523 out DX, AL } RESET INT/DMA MASK
022D C606770008 524 MoV PORT_OFF,8H
0232 E85305 525 CALL  PORT_3
0235 2ACO 526 suB AL AL
0237 EE 527 out DX, AL } RESET INT/DMA MASK
0238 C60677000C 528 MoV PORT_OFF,0CH
0230 E84805 529 CALL  PORT_3
0240 2ACO 530 sus AL,AL
0242 EE 531 ouT DX, AL 3 RESET INT/DMA MASK
0263 B00? 532 MoV AL,O7H
0265 E60A 533 ouT DMA+10,AL 3 SET DMA MODE TO DISABLE
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0247 FA 534 cLY 3 DISABLE INTERRUPTS
0248 E421 535 IN AL, 021H
. 026A 0C20 536 OR AL, 0204
024C E621 537 ouTt 021H,AL 3 DISABLE INTERRUPT 5
5 . 024E FB 538 STI 3 ENABLE INTERRUPTS
024F 58 539 POP AX 3 RESTORE OFFSET
0250 88267700 540 MOV PORT_OFF , AH
0254 1F 541 POP DS 3 RESTORE SEGMENT
0255 €3 542 RET
( - 543 DSBL ENDP
: 5644
545 [ R
546 3 FIXED DISK BIOS ENTRY POINT :
547 P
548
. 0256 549 DISK_IO PROC FAR
550 ASSUME DS :NOTHING,ES:NOTHING
0256 80FA80 551 cHP DL,80H 3 TEST FOR FIXED DISK RRIVE
0259 7305 552 JAE HARD_DISK 3 YES, HANDLE HERE
0258 CD40 553 INT GOH 3 DISKETTE HANDLER
0250 554 RET_2:
0250 CA0200 555 RET 2 3 BACK TO CALLER
0260 556 HARD_DISK:
557 ASSUME DS:DATA
0260 FB 558 STI R 3 ENABLE INTERRU*TS
0261 OAE4 559 OR AH, AH
0263 7509 560 INZ A3
0265 CD40 561 INT 4OH 3 RESET NEC WHEN AH=0
0267 2AEG 562 SuB AH, AH }
0269 80FA81 563 (=1 DL,(80H + S_MAX_FILE - 1) hc
026C 77EF 564 JA RET_2 o)
026E 565 A3:
026E 80FCO08 566 cHP AH,08 3 GET PARAMETERS IS A SPECIAL CASE o
0271 7503 567 INZ A2 :
0273 E91A01 568 JMP GET_PARH_N Q.
0276 569 A2: e
0276 53 570 PUSH BX 3 SAVE REGISTERS DURING OPERATION ”
0277 51 571 PUSH cxX }
0278 52 572 PUSH DX
0279 1E 573 PUSH DS
027A 06 576 PUSH ES
0278 56 575 PUSH  SI
027¢ 57 576 PUSH DI
577
0270 E86A00 578 CALL DISK_IO_CONT } PERFORM THE OPERATION
579
0280 S50 580 PUSH AX
0281 EG88FF 581 CALL DSBL ; BE SURE DISABLES OCCURRED
0286 B84G00O 582 MoV AX,DATA
0287 8EDS 583 Hov DS, AX 3 ESTABLISH SEGMENT
- 0289 58 584 POP AX
2 028A 8A267400 585 MOV AH,DISK_STATUS } GET STATUS FROM OPERATION
' 028E 80FCO1 586 cHpP AH, 1 3 SET THE CARRY FLAG TO INDICATE
. 0291 F5 587 oMe ; SUCCESS OR FAILURE
0292 5F 588 POP DI ; RESTORE REGISTERS
0293 5E 589 poP 34
0294 07 590 POP ES
0295 1F 591 POP DS
0296 5A 592 POP DX
0297 59 593 POP cx
0298 58 594 POP BX
0299 CA0200 595 RET 2 i THROW AWAY SAVED FLASS
596 BISK_IO ENDP
597
029C 598 M1 LABEL  WORD 3 FUNCTION TRANSFER TABLE
029C 3803 599 DKW DISK_RESET 3 000H
029€ 4DO3 600 DW RETURN_STATUS 3 0O0IH
02A0 5603 601 DM DISK_READ 3 002H
0242 6003 602 oW DISK_WRITE } 003H
[ 0246 6403 603 oW DISK_VERF 3 004H
( - 0246 7203 604 oW FMT_TRK 3 005H
S 0248 7903 605 bW FHT_BAD § 006H
02AA 8003 606 DH FMT_DRV } 0O7H
02AC 3003 607 oM BAD_COMMAND ; 008H
02AE 2704 608 oW INIT_DRV ; 0O0SH
0280 CFO4 609 oW RO_LONG } 00AH
0282 DDO4 610 DH WR_LONG 3 00BH
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LOC 08BJ LINE SOURCE

e e e we we we we we

-

- . o e e -

00CH
GODH
O0EH
O00FH
010H
01lH
012H
O013H
014H

RESET THE STATUS INDICATOR
SAVE CX

SAVE DL

GENERATE OFFSET
STORE OFFSET
RESTORE DL

SHIFT COUNT
DRIVE MUMBER (0,1)
HEAD NUMBER

ESTABLISH SEGMENT

RETURN STATUS

CONVERT DRIVE NUMBER TO 0 BASED RANGE
LEGAL DRIVE TEST

SECTORS 0-16 FOR CONTROLLER

SECTOR AND HIGH 2 BITS CYLINDER
CYLINDER

INTERLEAVE / BLOCK COUNT
CONTROL BYTE (STEP OPTION)

SAVE AX

GET INTO LOW BYTE

ZERO HIGH BYTE

*2 FOR TABLE LOOKUP
PUT INTO SI FOR BRANCH
TEST WITHIN RANGE
RESTORE AX

WORD PTR CS:{SI + OFFSET Mi)

3 COMMAND ERROR

0284 F204 611 DN DISK_SEEK
0286 3803 612 oW DISK_RESET
0288 F904 613 DH RO_BUFF
02BA 0705 614 DH HR_BUFF
02BC 1505 618 DW TST_RDY
02BE 1CO5 616 K HDISK_RECAL
02C0 2305 617 oM RAM_DIAG
02C2 2405 618 oK CHK_DRV
02cs 3105 619 oW CNTLR_DIAG
002A 620 MIL EQU $-M1
621
02C6 622 SETUP_A PROC  NEAR
623
02C6 C606740000 626 MoV DISK_STATUS,0
02CB 51 625 PUSH X
626
627 pomam— CALCULATE THE PORT OFFSET
628
02CC BAEA 629 MoV CH,DL
02CE 80CAO1 630 or BL,1
0201 FECA 631 DEC oL
0203 DOE2 632 SHL DL, 1
0205 88167700 633 MOV PORT_OFF,DL
0209 8ADS 634 Mov DL,CH
0208 80E201 635 AND oL,1
636
020E B105 637 MoV cL,5
02E0 D2E2 638 SHL oL,CL
02E2 0AD6 639 OR DL,0H
02E4 88164300 640 MoV CHMD_BLOCK+1,0L
02E8 59 64l POP cx
02E9 C3 642 RET
643 SETUP_A ENDP
646
02£A 645 DISK_IO_CONT  PROC  NEAR
02EA 50 646 PUSH  AX
02EB B84000 647 MoV AX,DATA
02EE 8EDS 648 Hov DS,AX
02F0 58 649 PoP Ax
02F1 80FCO1 650 cHP AH,01H
02F4% 7503 651 JNZ A%
02F6 EBS5590 652 JMP RETURN_STATUS
02F9 653 AG:
02F9 80EA80 654 suB DL, 80H
02FC 80FACS 655 cHp DL,MAX_FILE
02FF 732F 656 JAE BAD_COMMAND
657
0301 EBC2FF 658 CALL  SETUP_A
659
660 jmm——— SET UP COMMAND BLOCK
661
0304 FECY 662 DEC cL
0306 606420000 663 MoV CMD_BLOCK+0,0
0308 880E4400 664 MoV CMD_BLOCK+2,CL
030F 882E4500 665 MoV CMD_BLOCK+3,CH
0313 A24600 666 MoV CMD_BLOCK+4, AL
0316 A07600 667 MoV AL,CONTROL_BYTE
0319 A24700 668 MoV CMD_BLOCK+5, AL
031C 50 669 PUSH  AX
0310 8ACG 670 Hov AL, AH
031F 32E4 671 XOR AH, AH
0321 DIEO 672 SAL AX, 1
0323 88F0 673 MoV SI,AX
0325 302A00 674 cHp AX,MIL
0328 58 675 poP AX
0329 7305 676 JNB BAD_COMMAND
0328 2EFFAGSCOZ 677 Jmp
0330 678 BAD_COMMAND :
0330 606740001 679 MoV DISK_STATUS,BAD_CMD
0335 B00O 680 MoV AL,0
0337 C3 681 RET
682 DISK_IO_CONT  ENDP
683
684 :
685 ; RESET THE DISK SYSTEM
686 5
687

A-92 Fixed Disk BIOS




LOC 08J LINE SOURCE

0338 688 DISK_RESET PROC  NEAR
0338 E84304 689 CALL  PORT_1 } RESET PORT
0338 EE 690 ouT DX, AL b} ISSUE RESET
033C EB83F04 691 CALL  PORT_1 3 CONTROLLER HARDWARE STATUS
- . 033F EC 692 N AL, DX } GET STATUS
0340 2402 693 AND AL,2 } ERROR BIT
0342 7406 69 Jz DR1
0344 C606740005 695 Hov DISK_STATUS,BAD_RESET
0349 €3 696 RET .
S 036A 697 DR1: '
( B ‘ 034A ESDA00 698 Jup INIT_DRV 3 SET THE DRIVE PARAMETERS
699 DISK_RESET ENDP
700
701 3
702 3 DISK STATUS ROUTINE (AH = 001H) :
703 3
704
034D 705 RETURN_STATUS FROC  NEAR
034D A07400 706 MoV AL,DISK_STATUS } OBTAIN PREVIOUS STATUS
0350 C606740000 707 MoV DISK_STATUS,0 } RESET STATUS
0355 €3 708 RET
709 RETURN_STATUS  ENDP
710
711 3
712 ; DISK READ ROUTINE (AH = 002H) :
713 3
714
0356 715 DISK_READ PROC  NEAR
0356 BO47 716 MoV AL,DMA_READ } HODE BYTE FOR DMA READ -
. 0358 C606420008 7n7 Mov CHMD_BLOCK+0,READ_CHD —
: 0350 E9ES01 718 JHP DMA_OPN ~
719 DISK_READ ENDP ~
720 —
721 3 :
722 3 DISK WRITE ROUTINE (AN = 003M) : —
723 3 P
7264
0360 725  DISK_WRITE PROC  NEAR >
0360 BO4B 726 MoV AL,DMA_WRITE 3 MODE BYTE FOR DMA WRITE
0362 C606420004 727 Hov CMD_BLOCK+0,MRITE_CMD
0367 E90BOL 728 JHP DMA_OPN
: 729 DISK_WRITE ENDP
‘ 730
731 3
732 ; DISK VERIFY (AH = 004H) :
733 3
734
0364 735 DISK_VERF PROC  NEAR
036A C606420005 736 MoV CHD_BLOCK+0 , CHK_TRK_CMD
036F E9C401 737 JMP NDMA_OPN
738 DISK_VERF ENDP
739
740 3
741 ' FORMATTING (AH = 005H 006H 007H) :
742 H
743
0372 744 FHT_YRK PROC  NEAR } FORMAT TRACK (AH = 005H)
0372 C606420006 745 Hov CMD_BLOCK , FMTTRK_CMD
0377 EBOC 746 JnP SHORT  FMT_CONT
747 FMT_TRK ENDP
748
0379 749 FHT_BAD PROC  NEAR 5 FORMAT BAD TRACK (AH = 006H)
0379 606620007 750 Hov CMD_BLOCK , FHTBAD_CHD
037E EBCS 751 JMP SHORT  FMT_CONT
752 FMT_BAD ENDP
753
0380 756 FMT_DRV PROC  NEAR } FORMAT DRIVE (AM = 007H)
0380 C606420004 755 MoV CMD_BLOCK , FHTDRY_CHD
756 FMT_DRV ENDP
A 757
( o 0385 758 FMT_CONT:
9 ; 0385 A04400 759 HoV AL,CMO_BLOCK+2 $ ZERO OUT SECTOR FIELD
— 0388 24CO 760 AND AL,110000008
038A A20400 761 Hov CMD_BLOCK+2,AL
038D E9A601 762 JHP NDMA_OPN
763
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LOC 0BJ LINE SOURCE

764 )
765 3 GET PARAMETERS (AH = 8) :
766 3
767
= 03%0 768 GET_PARM_N LABEL  NEAR
o 0390 769 GET_PARM PROC  FAR } GET DRIVE PARAMETERS .
0390 1E 770 PUSH DS } SAVE REGISTERS
0391 06 bag! PUSH  ES
0392 53 772 PUSH  BX
773 P
774 ASSUME DS :DUMMY
0393 2BCO 775 suB AX,AX } ESTABLISH ADDRESSING
0395 8EDS 776 MoV DS,AX
0397 C41E0401 777 LES BX,HF_TBL_VEC
778 ASSUME DS:DATA
. 0398 B84000 779 Hov AX,DATA
- 039E 8EDS 730 MoV DS,AX } ESTABLISH SEGMENT
781
EUREI 03A0 80EASO 782 sus DL,80H
' 03A3 80FA0S 783 cHp DL,MAX_FILE 3 TEST WITHIN RANGE
0346 732F 784 JAE (2
785
03A8 EBIBFF 786 CALL  SETUP_A
787
03AB ESDFO3 788 CALL  SW2_OFFS )
03AE 7227 789 Jc 64 N
0380 0308 790 ADD BX,AX
791
0382 268807 792 MoV AX,ES:[BX] } MAX NUMBER OF CYLINDERS B
03B5 200200 793 suB AX,2 3 ADJUST FOR O-N ‘
79% } AND RESERVE LAST TRACK
03B8 8AES 795 Mov CH.AL
03BA 250003 796 AND AX,0300H ; HIGH TWO BITS OF CYL
0380 DIES 797 SHR AX,1
03BF D1ES 798 SHR AX,1
03C1 ocll 799 OR AL,011H 3 SECTORS
03C3 8ACS 800 MoV CL,AL
_ 801
03C5 268A7702 802 MoV DH,ES: [BX1[2] 3 HEADS
. 03C9 FECE 803 DEC DH 5 0-N RANGE
03CB 8A167500 804 MoV DL, HF_NUM 3 DRIVE COUNT
e 03CF 2BCO 805 suB AX, AX
b 0301 806 65:
T 0301 5B 807 POP BX ; RESTORE REGISTERS
. 0302 07 808 POP ES
0303 1IF 809 POP DS
0304 CAG200 810 RET 2
0307 811 642
0307 C606740007 812 MoV DISK_STATUS,INIT_FAIL  ; OPERATION FAILED
. 03DC B407 813 MOV AH, INIT_FAIL
. 03DE 2ACO 814 SUB © AL,AL
s 03EC 2BD2 815 suB DX,0X
o 03£2 28C9 816 sus €X,CX
o 03E4 F9 817 sTC 3 SET ERROR FLAG
R 03E5 EBEA 818 JMp G5 .
' 819 GET_PARM ENDP
820
821 H
822 3 INITIALIZE DRIVE CHARACTERISTICS :
823 ; :
824 3 FIXED DISK PARAMETER TABLE :
N 825 P :
826 3 - THE TABLE IS COMPOSED OF A BLOCK DEFINED AS: :
827 3 H
828 3 (1 HORD) - MAXIMUM NUMBER OF CYLINDERS :
829 3 (1 BYTE) - MAXIMUM NUMBER OF HEADS :
- 830 3 (1 WORD) - STARTING REDUCED WRITE CURRENT CYL @
: 831 ; (1 WORD) - STARTING WRITE PRECOMPENSATION CYL
832 3 (1 BYTE) - MAXIMUM ECC DATA BURST LENGTH :
833 3 (1 BYTE) - CONTROL BYTE (DRIVE STEP OPTION) :
83¢ ; BIT 7 DISABLE DISK-ACCESS RETRIES :
835 ; BIT 6 DISABLE ECC RETRIES :
836 3 BITS 5-3 ZERO :
: 837 ; BITS 2-0 DRIVE OPTION :
838 3 (1 BYTE) - STANDARD TIME OUT VALUE (SEE BELOW)
839 3 (1 BYTE) - TIME OUT VALUE FOR FORMAT DRIVE :
840 3 (1 BYTE) - TIME OUT VALUE FOR CHECK DRIVE :
841 ; (4 BYTES) :
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842 3 - RESERVED FOR FUTURE USE :
843 3 :
844 3 - TO DYNAMICALLY DEFINE A SET OF PARAMETERS :
845 H BUILD A TABLE OF VALUES AND PLACE THE :
846 3 CORRESPONDING VECTOR INTO INTERRUPT 41. :
847 3 :
848 3 NOTE : :
849 5 THE DEFAULT TABLE IS VECTORED IN FOR :
) 850 3 AN INTERRUPT 19H (BOOTSTRAP) :
‘ ] 851 3 .
) ( B 852 : .
SRS 853 3 ON THE CARD SMITCH SETTINGS :
' 854 H :
855 3 DRIVE 0  DRIVE 1 :
856 H :
857 H ON H 7/ i :
858 3 toele 22~/ -3~ 4= H
859 H OFF : / H H
860 3 :
861 3 :
862 3 :
863 3 TRANSLATION TABLE :
866 3 :
865 3 1/3 : 2/4 : TABLE ENTRY ) :
866 H :
867 H ON ON ] H
868 } ON : OFF : 1 :
869 H OFF : ON : 2 :
870 3 OFF : OFF : 3 : }
871 H : pc
872 3
873 =
03E7 874 FD_TBL: )
875 -
876 R DRIVE TYPE 00 o
877 bt o
03E7 3201 878 ou 0306D P
03E9 02 879 b8 02D >
03EA 3201 880 oW 03060
03EC 0000 88l DM 0000D
03EE 0B 882 DB OBH
03EF 00 883 0B 00H
93F0 0C 884 DB OCH 3 STANDARD
03F1 B4 885 08 0BGH 5 FORMAT DRIVE
03F2 28 886 08 028H ; CHECK DRIVE
03F3 00000000 887 0B 0,0,0,0
888
889 R DRIVE TYPE 01
890
03F7 7701 891 oK 03750
03F9 08 8s2 DB 08D
i 03FA 7701 893 oM 03750
: 03FC 0000 894 L] 00000
03FE 0B 895 DB 0BH
03FF 05 896 oB O5H )
0400 0C 897 D8 OCH 3 STANDARD
0401 B 898 13 0B4H } FORMAT DRIVE
0402 28 899 o8 028H 3 CHECK DRIVE
0403 00000000 900 oB 0,0,0,0
901
%02 emm=e DRIVE TYPE 02
903
0407 3201 904 DW 03060
0409 06 905 08 06D
040A 8000 906 oM 01280
040C 0001 907 DW 02560 °
040E 0B 908 DB OBH
040F 05 909 b8 05H
0410 ©C 910 0B OCH 3 STANDARD
0411 B4 911 0B 0B4H 3 FORMAT DRIVE
S 0412 28 912 DB 028H 3} CHECK DRIVE
( R 0413 00000000 913 b8 0,0,0,0
et 94
915 I BRIVE TYPE 03
916
0417 3201 917 ] 63060
0419 04 918 1. 040
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LOC 08J

041A
041C
041E
041F
0420
0421
0422
0423

0427

0427
042C
0431
0434

0436
0438
0440
0443
0443

0444

0444
0446
0449
0448
044C
044C

0440
044F
0451
0455

0456
0459
0458

0450
0460
0463

0465
0468
0468

0460
0470
0473

0475
0478
0478

0470
0480
0483

0485
0488
0488

0480
0490
0493

0495
0498

3201
0000

00000000

C60642000C
C606430000
E81000
7200

C60642000C
C€606430020
ESOL00

c3

2ACO
E81501
7301
c3

1E

2BCO
8ED8
C41E0401
1F

EB3403
7257
o3n8

BFO100
EB5F00
724D

BF00QO
E85700
7245

BF0200
E84F00
7230

BF0400
E84700
7235

BF0300
E83F00
7220

BF0600
£83700
7225

BF0500
EB2F00
721D

BF0700
E82700

LINE

919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955

957
958
959
960
961
962
963
964

966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995

SOURCE

oW
OW
os
DB
1]
o
D8
D8

INIT_DRV

DO DRIVE

MOV
Hov
CALL

Jc

DO DRIVE

Hov
Hov
CALL

INIT_DRYV_OUT:

RET

INIT_DRV

INIT_DRV_R

Bl:

ASSUME
suB
CALL
JNC
RET

03060
00000
0BH

O5H
OCH
0B4H
028H
0,0,0,0

PROC NEAR

ZEROQ

CHD_BLOCK+0, INIT_DRV_CHD
CMD_BLOCK+1,0

INIT_DRV_R

INIT_DRV_OUT

ONE

CMD_BLOCK+0, INIT_DRV_CMD
CMD_BLOCK+1,001000008
INIT_DRV_R

ENDP N

PROC NEAR
ES:CODE

AL, AL
COMMAND

Bl

os

DS : DUMMY
AX 5 AX

DS, AX
BX,HF_TBL_VEC
L]

DS:DATA
SW2_OFFS

B3

BX,AX

3

3

STANDARD
FORMAT DRIVE
CHECK DRIVE

ISSUE THE COMMAND

SAVE SEGMENT

ESTABLISH SEGMENT

RESTORE SEGMENT

SEND DRIVE PARAMETERS MOST SISGNIFICANT BYTE FIRST

MoV
CALL
JC

MOV
CALL
JC

Mov
CALL
Jc

CALL
JC

MoV
CALL
JC

CALL

JC

MOV

CALL
Jc

CALL
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DI,1
INIT_DRV_S
B3

DI,0
INIT_DRV_S
B3

DI,2
INIT_DRV_S
B3

DI,%
INIT_DRV_S
B3

DI,3
INIT_DRV_S
B3

DI,6
INIT_DRV_S
83

DI,5
INIT_DRV_S
B3

DI,7
INIT_DRV_S




Loc osJ

0498 7215

049D BF0800
04AQ 268A01
04A3 A27600

04A6 2BCY
0448

04A8 E8D302
044B EC
04AC AB02
O4AE 7509
04B0 E2F6
04B2

04B2 C606740007
04B7 F9
0488 C3

0489

04B9 EBB502
04BC EC
04BD 2402
04BF 75F1
04C1 C3

04C2

04C2 EBC501
04C5 7207
04C7 EBA702
04CA 268A01
04CD EE
04CE

04CE C3

04CF

04CF E81%900
04D2 7268

04D% C6064200E5
0409 BO47

04DB EB6S

040D

04DD EB0BOO
04EQ 7250

04E2 C6064200E6
04E7 BO4B

04E9 EB5SA

04EB

04EB A04600
O04EE 3Ca0
04F0 F5
04F1 C3

04F2
04F2 C606420008
04F7 EB3D

LINE

996

997

998

999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
ioll
1012
1013
1016
1015
1016
1017
1018
1019
1020
1021
1022

1023

1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041

- 1062

1043
1064
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072

3 DRIVE STEP OPTION

3 STATUS INPUT MOOE

3 OPERATION FAILED

3 MASK ERROR BIT

SOURCE
Je B3
Hov 01,8
MoV AL,ES:[BX + DI
MoV CONTROL_BYTE, AL
suB CX,CX
B5:
CALL  PORT_1
N AL,DX
TEST  AL,RI_IOMODE
INZ B6
ooP B85
B3:
Hov DISK_STATUS,INIT_FAIL
sTC
RET
B6:
CALL  PORT_O
N AL,DX
AND AL,2
INZ B3
RET
ASSUME  ES:NOTHING
INIT_DRV_R EnoP
P SEND THE BYTE OUT TO THE CONTROLLER
INIT_DRV_S PROC  NEAR
CALL  HD_WAIT_REQ
Je o1
CALL  PORT_O
MoV AL,ES:IBX + DI
ouT DX, AL
Dl:
RET
INIT_DRV_S ENDP
3
3 READ LONG (AH = OAH) :
H
RD_LONG PROC  NEAR
CALL  CHK_LONG
Je 8
MoV CMD_BLOCK+0,RD_LONG_CMD
MoV AL>DMA_READ
JHP SHORT  DMA_OPN
RO_LONG ENDP

- . e

WRITE LONG (AH = OBH)

WR_LONG PROC  NEAR
CALL  CHK_LONG
Je 8
Mov CMD_BLOCK+0, WR_LONG_CMD
Mov AL,DMA_WRITE
P SHORT  DMA_OPN
WR_LONG ENDP
CHK_LONG PROC  NEAR
Hov AL,CHO_BLOCK+4
cHp AL, 080H
cHe
RET
CHK_LONG ENDP
H
3 SEEK  (AH = OCH) :
H
DISK_SEEK PROC  NEAR
Hov CMD_BLOCK, SEEX_CHD
JHp SHORT  NDMA_OPN
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LoC 084 LINE SOURCE
1073 DISK_SEEK ENDP
1674
1075 H
1076 3 READ SECTOR BUFFER (AH = OEH) H
1077 3
1078
04F9 1079 RD_BUFF PROC NEAR
04F9 C60642000E 1080 HOV CHMD_BLOCK+0,RD_BUFF_CMD
04FE C606460001 1081 Hov CHMD_BLOCK+4,1 3 ONLY ONE BLOCK
0503 BO47 sl 1082 MoV AL,DMA_READ
0505 EB3E 1083 JHP SHORT  DMA_OPN
1084 RO_BUFF ENOP
1085
1086 H
1087 H WRITE SECTOR BUFFER (AH = OFH} :
1088 H
1089
0507 1090 WR_BUFF PROC NEAR
0507 C60642000F 1091 MOV CHMD_BLOCK+0,NR_BUFF_CMD
050C C606460001 ' 1092 MOV CMD_BLOCK+4,1 3 ONLY ONE BLOCK
0511 BO4B 1093 Mov AL,DMA_WRITE
0513 EB30 1094 Jup SHORY  DMA_OPN
1095 WR_BUFF ENDP
1096
1097 H )
1098 ) TEST DISK READY (AH = 010H) H
1099 4
1100
0515 1101 TST_RDY PROC NEAR
0515 C606420000 1102 MOV CHD_BLOCK+0,TST_RDY_CHD
051A EBLA 1103 JMp SHORT  NOMA_OPN
1104 TST_RDY ENDP
1105
1106 i
1107 H RECALIBRATE (AH = 011H) :
1108 H
1109
051C 1110 HOISK_RECAL PROC NEAR
051C Cé606420001 1111 MOV CMO_BLOCK,RECAL_CHMO
0521 EB13 1112 JHp SHORT  NDMA_OPN
1113 HDISK_RECAL ENDP
1114
1115 H
1116 3 CONTROLLER RAM DIAGNOSTICS (AH = 012H) H
1z H
1118
0523 1119 RAM_DIAG PROC NEAR
0523 C6064200E0 1120 MoV CMD_BLOCK+0,RAM_DIAS_CMD
0528 EBOC 1121 JMP SHORT  NDMA_OPN
1122 RAM_DIAG ENDP
1123
1124 H
1128 H DRIVE DIAGNOSTICS (AH = O013H) :
1126 3
1127
052A 1128 CHK_DRY PROC NEAR
052A C606%200E3 1129 mov CMD_BLOCK+0,CHK_DRV_CMD
052F EBOS 1130 JHMP SHORT  NDMA_OPN
1131 CHK_DRV ENOP
1132
1133 H
1134 3 CONTROLLER INTERNAL DIAGNOSTICS (AH = OlaH) H
1135 3
1136
0531 1137 CNTLR_DIAG PROC NEAR
0531 C6064200E4 1138 MOV CMD_BLOCK+0,CNTLR_DIAG_CMD
1139 CNTLR_DIAG ENOP
1140
1161 H
1142 3 SUPPORT ROUTINES H
1143 H
1144
0536 1145 NOMA_OPN:
0536 BOO2 1146 MOV AL,02H
0538 EB2700 1147 CALL COMMAND 3 ISSUE THE COMMAND
0538 7221 1148 JC 611
053D EB16 1149 Jup SHORT 63
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LOoC 0BJ

053F
053F
0544
0545
0545
0548
054A
054C
054F
0551
0553
0555
0555
0557
0559
0558
055E
055E
0561

0562
0562

0565
0568
0569
056C
056D
056F
0572
0572
0573
0575
0577
0579
0578
0580
0581
0582
0582
0583
0586
0586
0589
058A
0588

0580
0590
0591
0593
0595
0594
0598
0598

C606740009
c3

Ea5701
72F5
8003
E81300
7200
8003
E6OA

E421
24DF
E621
EBAAOL

E83800
c3

BE4200
E81B0O2
EE
EB1C02
EE
2BC9
E80CO2

EC

2640OF

3Cop

7409

E2F7
C606740080

B90600

EBES8OL
AC

EE
E2F9

ESEEO]

EC

A801

7406
C606740020
F9$

c3

LINE

1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181

1182
1183
1184
118~

1186
1187
1188
1189
1190
1191

1192

1193
1194
1195
1196
1197
1198
1199
1200
1201

1202
1203
1204
1205
1206
1207
1208
1209
1210
1211

1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226

SOURCE

68:
MoV DISK_STATUS,DHA_BOUNDARY :
RET i

DMA_OPN:
CALL  DMA_SETUP 3 SET UP FOR DMA OPERATION
Jc G8 :
Hov AL,03H
CALL  COMMAND } ISSUE THE COMMAND ‘
Jc 611 ‘
MoV AL,03H i
out DMA+10,AL + INITIALIZE THE DISK CHANNEL !

63:
N AL,021H :
AND AL, ODFH :
ouTt 021KH,AL :
CALL  WAIT_INT

611:
CALL ERROR_CHK
RET

1

3 COMMAND H

' THIS ROUTINE OUTPUTS THE COMMAND BLOCK :

3 INPUT :

H AL = CONTROLLER DMA/INTERRUPT REGISTER MASK 3

H H

H

COMMAND PROC  NEAR o
MOV SI,OFFSET CMD_BLOCK o
CALL  PORT_2 :.
ouT DX,AL 3 CONTROLLER SELECT PULSE FE
CALL  PORT_3 -
ouT DX,AL [
sus CX>CX 5 WAIT COUNT Q-s
CALL  PORT_1 ol
WAIT_BUSY: ”
IN AL,DX 3 GET STATUS }
AND AL,0OFH
cHP AL,R1_BUSY OR RI_BUS OR R1_REW
JE c1
LOOP  MWAIT_BUSY
Hov DISK_STATUS,TIME_OUT '
sTC
RET 3 ERROR RETURN
Cl:
CLD
MOV cX,6 3 BYTE COUNT
CM3:
CALL  PORT_O
Lopsa 3 GET THE NEXT COMMAND BYTE
out DX, AL } OUT IT GOES
LOOP  CM3 3 DO MORE
CALL  PORT_1 } STATUS
IN AL,DX
TEST  AL,RI_REQ
JZ CH7
MoV DISK_STATUS,BAD_CNTLR
sTC
CH7:
RET
COMMAND ENDP
H
3 SENSE STATUS BYTES :
13 H
; BYTE 0 :
3 BIT 7 ADDRESS VALID, WHEN SET :
' BIT & SPARE, SET TO ZERO :
3 BITS 5-4 ERROR TYPE :
3 BITS 3-0 ERROR CODE : ;
H H H
3 BYTE 1 : '
3 BITS 7-6  ZERO :
H BIT 5 DRIVE (0-1) :
5 HEAD NUMBER :

BITS 4-0
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LOC 0BJ LINE SOURCE

1227 H H
1228 } BYTE 2 :
Lo 1229 3 BITS 7-5 CYLINDER HIGH :
+ 1230 3 BITS 4-0 SECTOR NUMBER :
E 1231 3 s .
) 1232 } BYTE 3 :
1233 3 BITS 7-0 CYLINDER LOW :
1234 3 :
) 1235 3 st
1236 T
059C 1237 ERROR_CHK PROC  NEAR
. 1238 ASSUME ES:DATA 3
059C A07400 1239 Moy AL,DISK_STATUS 3 CHECK IF THERE WAS AN ERROR
059F 0ACO 1240 ] AL AL
0541 7501 1241 INZ 621
0543 C3 1242 RET
12643
12646 PR PERFORM SENSE STATUS
1245
0544 1246 G21:
05A4 B84000 1267 Mov AX,DATA
05A7 8ECO 1248 Hov S, AX i ESTABLISH SEGMENT
05A9 2BCO 12649 suB AX, AX
0548 8BF8 1250 Hov DI,AX
05AD C606620003 1251 MoV CMD_BLOCK+0, SENSE_CHD
0582 2ACO 1252 sus AL, AL
0584 EBABFF 1253 CALL  COMMAND ; ISSUE SENSE STATUS COMMAND
0587 7223 1254 Je SENSE_ABORT 3 CANNOT RECOVER
. 05B9 B90400 1255 MoV CX,% .
o o58cC 1256 622:
) 05BC EBCBOO 1257 CALL  HD_MAIT_REQ
0SBF 7220 1258 Jc 624
05C1 EBADOI 1259 CALL  PORT_O
05C% EC 1260 N AL,DX
05C5 26884542 1261 Hov ES:HD_ERRORIDI}, AL i STORE AWAY SENSE BYTES
05C9 47 1262 INC oI
05CA E8B101 1263 CALL  PORT_1
05CD E2ED 1264 LooP G2z
05CF ESBS00 1265 CALL  HD_WAIT_REQ
0502 7200 1266 Jc 624
0504 EB9AC1L 1267 CALL  PORT_O
0507 EC 1268 N AL,DX
0508 A802 1269 TEST  AL,2
05DA 740F 1270 Jz STAT_ERR
050C 1271 SENSE_ABORT:
05DC C6067400FF 1272 Hov DISK_STATUS,SENSE_FAIL
05E1 1273 624:
; OSE1 F9 1274 sTC
: 05E2 €3 1275 RET
1276 ERROR_CHK ENDP
1277 i
0SE3 1A06 1278 T_0 oW TYPE_O
0SE5 2706 1279 T_1 DM TYPE_L
0SE7 6A06 1280 T2 oM TYPE_2 '
05E9 7706 1281 T_3 DR TYPE_3
1282
05EB 1283 STAT_ERR:
05EB 268A1E4200 1284 Mov BL,ES:HD_ERROR t GET ERROR BYTE
05F0 8AC3 1285 Hov AL,BL
05F2 240F 1286 AND AL,OFH
05F4 80E330 1287 AND BL,001100008 3 ISOLATE TYPE
05F7 2AFF 1288 suB 8H,BH
05F9 B103 1289 MoV cL,3
05FB D3EB 1290 SHR BX,CL 3 ADJUST
0SFD 2EFFA7E305 1291 Jnp WORD PTR CS:{BX + OFFSET Y_0}
1292 ASSUME ES:NOTHING
1293
0602 1294 TYPEO_TABLE LABEL BYTE
0602 00204020800020 1295 o8 0,BAD_CNTLR ,BAD_SEEK ,BAD_CNTLR, TIME_OUT, 0,BAD_CNTLR
0609 0040 1296 0B 0,BAD_SEEK
0009 1297 TYPEO_LEN EQU $-TYPEO_TABLE
0608 1298 TYPE1_TABLE LABEL  BYTE
0608 1010020004 1299 o8 BAD_ECC ,BAD_ECC ,BAD_ADDR_MARK , 0, RECORD_NOT_FND
0610 4000001108 1300 o8 BAD_SEEK,0,0,DATA_CORRECTED ,BAD_TRACK
000A 1301 TYPEI_LEN EQuU $-TYPE1_TABLE
0615 1302 TYPE2_TABLE LABEL  BYTE
0615 0102 1303 0B BAD_CMD , BAD_ADDR_MARK
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LOC 0BJ LINE SOURCE

0002 1304 TYPE2_LEN EQU $-TYPE2_TABLE
0617 1305 TYPE3_TABLE LABEL  BYTE
0617 202010 1306 v8 BAD_CNTLR ,BAD_CNTLR ,BAD_ECC
. 0003 1307 TYPE3_LEN EQU $-TYPE3_TABLE
- . 1308
1309 jomm—- TYPE 0 ERROR
1310
061A 1311 TYPE_O:
, 061A BBO206 1312 MoV BX,0FFSET TYPEO_TABLE .
( 061D 3C09 1313 cHp AL, TYPEO_LEN "3 CHECK IF ERROR IS DEFINED
061F 7363 1314 JAE UNDEF_ERR_L
0621 2607 1315 XLAT  CS:TYPEO_TABLE } TABLE LOOKUP
0623 A27400 1316 MoV DISK_STATUS,AL } SET ERROR COOE
0626 €3 1317 RET
1318
1319 T T— TYPE 1 ERROR
1320
0627 1321 TYPE_L:
0627 BBOBOG 1322 MoV BX,0FFSET TYPE1_TABLE
0624 8BCS 1323 Mov CX,AX
062C 3COA 1324 cHP AL, TYPEI_LEN 3 CHECK IF ERROR IS DEFINED
062E 7354 1325 JAE UNDEF_ERR_L
0630 2ED7 1326 XLAT  CS:TYPE1_TABLE + TABLE LOOKUP
0632 A27400 1327 MoV DISK_STATUS,AL 3 SET ERROR CODE
0635 S0E108 1328 AND CL,08H: ; CORRECTED ECC
0638 80F908 1329 ) cHP CL,08H
0638 7524 1330 INZ 630
~ 1331 o S
1332 P OBTAIN ECC ERROR BURST LENGTH ‘]
- . 1333 : —
~ 0630 C60642000D 1334 Hov CHD_BLOCK+0,RD_ECC_CHD S
0642 2ACO 1335 sue AL,AL S ‘
0644 EBIBFF 1336 CALL  COMMAND .
0647 721E 1337 Jc 630 o
0649 ES3E00 1338 CALL  HD_WAIT_REQ o
064C 7219 1339 Jc 630 ’
064E E82001 1340 CALL  PORT 0 S |
0651 EC 1341 N AL, DX .
0652 8ACS 1342 MoV CL,AL
0654 E83300 1343 CALL  HOD_MWAIT_REQ
0657 720E 1364 Je 630
0659 E81501 1345 CALL  PORT_O
065C EC 1346 N AL,DX
0650 4801 1347 TEST  AL,GIH
065F 7406 1348 Jz 630
0661 C606740020 1349 Hov DISK_STATUS,BAD_CNTLR
0666 F9 1350 sTC ‘
0667 1351 6302
0667 8AC1 1352 Mov AL,CL
0669 €3 1353 : RET
1354
1355 - TYPE 2 ERROR
1356
' 0664 1357 TYPE_2:
066A BB1506 1358 MoV BX,OFFSET TYPE2_TABLE
066D 3C02 1359 cHp AL, TYPEZ_LEN - 3 CHECK IF ERROR IS DEFINED
066F 7313 1360 JAE UNDEF_ERR_L
0671 2ED7 1361 XLAT  CS:TYPE1_TABLE  TABLE LOOKUP
0673 A27400 1362 Mov DISK_STATUS,AL } SET ERROR COOE
0676 C3 1363 RET
1364
1365 jeoe—- TYPE 3 ERROR
1366
0677 1367 TYPE_3:
0677 BB1706 1368 MoV BX,0FFSET TYPE3_TABLE
067A 3C03 1369 cHp AL, TYPE3_LEN
067C 7306 1370 JAE UNDEF_ERR_L
067E 2ED7 1371 XLAT  CS:TYPE3_TABLE
0680 A27400 1372 Mov DISK_STATUS,AL
0683 C3 1373 RET
< 1374
ENE 0684 1375 UNDEF_ERR_L:
0684 C6067400BB 1376 - Mov DISK_STATUS,UNDEF_ERR
0689 €3 1377 RET
1378
068A 1379 HO_WAIT_REQ PROC  NEAR

068A 51 - 1380 PUSH CcX
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L0C 0BJ

0688
068D
0690
0690
0691
0693
0695
0697
069C
0690
0690
069E

069F
069F
06A0
06A3
06A5
0646
06A8
06A9
06AA
06AA
06AB
06AC
06AE
06AF
0680
06B2
0684
06B6
0688
06BA
06BC
06BE
06CO
06C2
06C2
06C3
06C5
06C7
06C9
06CB
06CD

06CF
06D2
06D
0606
0608

06DA
0608
06DE
06ED
06E2
06E4
06E6
06E7
06E9
06E9
06EA
06ED

28C9
ESEEOQ

EC

A8ol

7508

E2F9
C606740080
F9

59
c3

50
A04600
3cal
58
7202
F9

c3

51

FA

E6OC
50

58

E60B
8cco
B104
D3Co
8AES
24F0
03C3
7302
FEC5

50

E606
8AC4
E606
8ACS
240F
E682

A04600
DOEO
FEC8
BAEQ
BOFF

50
A04200
3CES
7407
3CE6
7403
58
EB11

58
B80402
53

LINE

1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
139
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
16411
1412
1413
1416
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457

SOURCE
suB CX,CX
CALL PORT_1
L1:
IN AL,DX
TEST AL,R1_REQ
JINZ L2
LooP 81
Hov DISK_STATUS, TIME_OUT
STC
L2:
POP cx
RET
HD_WAIT_REQ ENDP
3
3 DMA_SETUP :
H THIS ROUTINE SETS UP FOR DMA OPERATIONS. :
3 INPUT :
H (AL} = MODE BYTE FOR THE DMA B
3 (ES:BX) = ADDRESS TO READ/WRITE THE DATA :
3 OUTPUT H
H (AX) DESTROYED :
;
DMA_SETUP PROC NEAR
PUSH AX
MOV AL,CHD_BLOCK+4
cHP AL,81H 3 BLOCK COUNT OUT OF RANGE
POP AX
Js J1
STC
RET
Ji:
PUSH cX 3 SAVE THE REGISTER
cLI 3 NO MORE INTERRUPTS
out DMA+12,AL 5 SET THE FIRST/LAST F/F
PUSH AX
POP AX
out DMA+11,AL 3 OUTPUT THE MODE BYTE
MOV AX,ES ; GET THE ES VALUE
MoV CL,6& 3 SHIFT COUNT
ROL AX,CL 3 ROTATE LEFT
MOV CH,AL 3 GET HIGHEST NYBBLE OF ES TO CH
AND AL,0FOH 3 ZERO THE LOW NYBBLE FROM SEGMENT
ADD AX,BX $ TEST FOR CARRY FROM ADDITION
INC J33
INC CH 3 CARRY MEANS HIGH & BITS MUST BE INC
J33:
PUSH AX 3 SAVE START ADDRESS
out DMA+6, AL 3 OUTPUT LOW ADDRESS
MOV AL, AH
ouT DMA+6,AL $ OUTPUT HIGH ADDRESS
HOV AL,CH 5 GET HIGH & BITS
AND AL,0FH
ouT DMA_HIGH,AL 3 OUTPUT THE HIGH & BITS TO PAGE REG
pomm——— DETERMINE COUNT
Hov AL,CMD_BLOCK+4 3 RECOVER BLOCK COUNT
SHL AL, 1 5 MULTIPLY BY 512 BYTES PER SECTOR
DEC AL 3 AND DECREMENT VALUE BY ONE
Hov AH, AL
Hov AL,OFFH
(RS HANDLE READ AND WRITE LONG (5160 BYTE BLOCKS)
PUSH AX 3 SAVE REGISTER
MoV AL,CMD_BLOCK+0 3 SET COMMAND
cHP AL.RD_LONG_CHD
JE ADDS
cup AL, WR_LONG_CMD
JE ADDG
POP AX 3 RESTORE REGISTER
Jne SHORT  J20
ADDG:
POP AX 3 RESTORE REGISTER
MoV AX,516D 3 ONE BLOCK (512) PLUS 4 BYTES ECC
PUSH BX
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LOC 0BJ LINE SOURCE

06EE 2AFF 1458 sus BH,BH
06F0 S8ALE4600 1459 MoV BL,CHMO_BLOCK+4
06F4 52 1460 PUSH DX
06FS F7E3 1461 ML BX 3+ BLOCK COUNT TIMES 516
06F7 SA 1462 pOP bX
. 06F8 5B 1463 POP BX
06F9 48 1464 DEC AX 3 ADJUST
06FA 1465 J20:
- 1466
06FA 50 1467 PUSH  AX 3 SAVE COUNT VALUE .
( R 06FB E607 1468 ouT DMA+7,AL 3 LOW BYTE OF COUNT R
. s 06FD 8ACG 1469 Hov AL, AH
06FF E607 1470 ouT DHA+7,AL 3 HIGH BYTE OF COUNT
0701 B 1471 STI i INTERRUPTS BACK ON
0702 §9 1472 POP €x 3 RECOVER COUNT VALUE
0703 58 1473 poP AX 3 RECOVER ADDRESS VALUE
0704 03Cl 1476 ADD AX,CX 3 ADD, TEST FOR 64K OVERFLOW
0706 59 1475 POP cx } RECOVER REGISTER
0707 €3 1476 RET 3 RETURN TO CALLER, CFL SET BY ABOVE IF ERROR
1477 DMA_SETUP ENDP
1478
1479 3
1480  WAIT_INT :
- 1481 3 THIS ROUTINE WAITS FOR THE FIXED DISK =
16482 3 CONTROLLER TO SIGNAL THAT AN INTERRUPT :
1483 i HAS OCCURRED.: :
1484 3
0708 1485 WAIT_INT PROC  NEAR
0708 FB 1486 STI 3 TURN ON INTERRUPTS
' 0709 53 1487 PUSH  BX 3 PRESERVE REGISTERS >
070A 51 1488 PUSH  CX ~
0708 06 1489 PUSH  ES ~
070C 56 1490 PUSH ST (g
070D 1E 1491 PUSH DS =
1492 ASSUME  DS:DUMMY o
070E 2BCO 1493 suB AX,AX e
P 0710 8EDS 1494 Hov DS, AX 3 ESTABLISH SEGMENT o’
: 0712 C4360401 1495 LES SI,HF_TBL_VEC
1496 ASSUME DS:DATA > .
P 0716 1F 1497 POP ps
1498
1499 T SET TIMEOUT VALUES
1500
0717 24FF 1501 sus BH,BH
0719 268A5C09 1502 MoV BL,BYTE PTR ES:(SII[9] } STANDARD TIME OUT
071D 8A264200 1503 MoV A, CMD_BLOCK
0721 80FC04 1504 cHP AH, FMTDRV_CHD
0724 7506 1505 JNZ NS
0726 268A5COA 1506 MOV BL,BYTE PTR ES:{SIJ[OAH] 3 FORMAT DRIVE
072A EBOY 1507 P SHORT W4
072C BOFCE3 1508 N5: cHP AH, CHK_DRV_CHD
072F 7504 1509 JNZ N4
0731 268A5C0B 1510 MoV BL,BYTE PTR ES:[SIII08H] } CHECK DRIVE
0735 1511 Na: ,
0735 2BCY 1512 sus CX,CX
1513
1514 [P— WAIT FOR INTERRUPT
1515
0737 1516 W1t
0737 E84400 1517 CALL  PORT_1
073A EC 1518 N AL,DX
0738 2420 1519 AND AL,020H
0730 3C20 1520 cHp AL,020H 3 DID INTERRUPT OCCUR
073F 740A 1521 3z W2
0741 E2F4 1522 LOOP MWl 3 INNER LOOP
0743 48 1523 DEC BX
0744 75F1 15264 INZ WL 3 OUTER LOOP
0746 C606740080 1525 Hov DISK_STATUS, TIME_OUT
0748 1526 N2:
_ 0748 E82300 1527 CALL  PORT_O
e 074E EC . 1528 N AL,DX
(‘ o 076F 2402 1529 AND AL,2 3 ERROR BIT
~i 0751 08067400 1530 or DISK_STATUS,AL 3 SAVE
0755 E83000 1531 CALL  PORT_3 } INTERRUPT MASK REGISTER
0758 32C0 1532 XOR AL, AL 3} ZERO
075A EE 1533 out DX, AL 3 RESET MASK
0758 SE 1534 POP ST } RESTORE REGISTERS
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LoC 0BJ LINE SOURCE

075C 07 1535 POP s
0750 59 1536 POP €x
075€ 58 1537 POP BX
075F C3 1538 RET
. 1539 HAIT_INT ENDP
3 1540
4 0760 1541 HO_INT PROC  NEAR
0760 50 1542 PUSH  AX
0761 B020 1543 Mov AL, EOI } END OF INTERRUPT
0763 E620- 1544 out INT_CTL_PORT, AL
0765 BOO? 1545 MoV AL,07H 3 SET DMA MODE TO DISABLE
0767 E6OA 1566 ouT DMA+10,AL
0769 E421 1547 N AL,021H
0768 0C20 1548 ORr AL,020H
0760 E621 1549 ouT 021H,AL
076F 58 1550 POP AX
o 0770 CF 1551 IRET
I 1552 HD_INT ENDP
1553
1554 i
1555 3 PORTS :
1556 3 GENERATE PROPER PORT VALUE :
1557 3 BASED ON THE PORT OFFSET :
1558 H
1559
0771 1560 PORT_O0 PROC  NEAR ,
0771 BA2003 1561 MoV DX,HF_PORT N ; BASE VALUE
0774 50 1562 PUSH  AX
0775 2AEG 1563 suB AH, AH
0777 A07700 1564 Mov AL, PORT_OFF ; ADD IN THE OFFSET
077A 0300 1565 ADD DX, AX ‘
077C 58 1566 POP AX
0770 C3 1567 RET
1568 PORT_O ENDP
3 1569
[ 077E 1570 PORT_1 PROC  NEAR
{ 077E ESFOFF 1571 CALL  PORT_O
R 0781 42 1572 INC DX 3 INCREMENT TO PORT ONE
0782 C3 1573 RET
T 1574 PORT_1 ENDP |
1575
0783 1576 PORT_2 PROC  NEAR
0783 ESFBFF 1577 CALL  PORT_1
0786 42 1578 INC DX 3 INCREMENT TO PORT TWO
0787 C3 1579 RET
1580 PORT_2 ENDP
1561
0788 1582 PORT_3 PROC  NEAR
0788 EBF&FF 1583 CALL  PORT_2
0788 42 1584 INC DX 3 INCREMENT TO PORT THREE
078C €3 1585 RET
1586 PORT_3 EMDP
4 1587
g 1588 3
1589 } SW2_OFFS :
1590 3 DETERMINE PARAMETER TABLE OFFSET : .
1591 ; USING CONTROLLER PORT TWO AND :
1592 ; DRIVE NUMBER SPECIFIER (0-1) :
1593 3
159
0780 1595 SW2_OFFS PROC  NEAR
0780 ESF3FF 1596 CALL  PORT_2
: 0790 EC 1597 N AL,DX 3 READ PORT 2
: 0791 50 1598 PUSH  AX
0792 EBESFF 1599 CALL  PORT_1
‘ 0795 EC 1600 IN AL,DX
0796 2402 1601 AND AL,2 } CHECK FOR ERROR
0798 58 1602 POP AX
0799 7516 1603 JNZ SW2_OFFS_ERR
0798 84264300 1604 MoV AH,CMD_BLOCK+1
079F 80E420 1605 AND AH,001000008 3 DRIVE 0 OR 1
: 0742 7504 1606 INZ SW2_AND
X 07a% DOES 1607 SHR AL 1 3 ADJUST
: 07A6 DOES 1608 SHR AL,1
0748 1609 SW2_AND:
: 07A8 2403 1610 AND AL,011B 3 ISOLATE
; 07AA B104 1611 MoV cL,6
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‘Loc oBJ

07AC D2EC
O07AE 2AES4
0780 C3
0781

0781 F9
0782 C3

0783 30382F31362F38

32

078B

LINE

1612
1613
1614
1615
1616
1617
1618
1619
1620

1621
1622
1623
1624

SOURCE
SHL
suB
RET
SW2_OFFS_ERR:
sTC
RET
SW2_OFFS
b8
END_ADDRESS
CODE  ENDS
END

AL,CL

AH, AH

ENDP
'08/16/82"
LABEL  BYTE

3 ADJUST

3 RELEASE MARKER
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APPENDIX D: LOGIC DIAGRAMS

SystemBoard . ..... ... ... D-3

Keyboard ...... ..ottt i D-13
ExpansionBoard ........... ... ... . i i i, D-15
Extender Card ........ ... . ittt D-16
Receiver Card ......... .. ittt D-19
Printer ........ . i e e e D-22
Printer Adapter ........... ..ttt D-25
Monochrome Display Adapter. ..............ccvvvn.... D-26
Color/Graphics Monitor Adapter ...................... D-36
ColorDisplay..........coiiiiiiiiiiii i, D-42
Monochrome Display . .......... ... .. i, D-44
5-1/4 Inch Diskette Drive Adapter ..................... D-45
5-1/4 Inch Diskette Drive ...........cooviinurnvenn... D-49
Fixed Disk Drive Adapter.............. i, D-52
Fixed Disk Drive - Type 1 ..., D-58
Fixed Disk Drive - [ype 2 .....vvviitnnninienennn, D-61
32K Memory Expansion Option ....................... D-64
64K Memory Expansion Option ..........coouueuunn.... D-67
64/256K Memory Expansion Option . .. ................ D-70
Game Control Adapter . .........coitiiiiinnnnnnnn.. D-74
Prototype Card ....... ... . i, D-75
Asynchronous Communications Adapter. . ... S D-76
SDLC Communications Adapter .................c...... D-77
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