

















































































































































































































































































































































































































(AH) = 03H Set Typematic Rate (AH) = 10H Extended Keyboard Read

VY

mm
¥

(AL) = 05H Set Typematic Rate and Delay The ASCII character and the scan code are extracted from the
buffer (40:1E for a length of 32 bytes). The keyboard buffer
pointer (word at 40:1A) is increased by 2 or reinitialized to the
start of the buffer if the pointer is already at the end.

nm
d W

If the typematic rate or delay is not within the supported
range, the function returns with no action taken.

(BH) - Delay value A This function returns control only upon a keystroke being avail-
(BL) - Typematic rate o able; the keystroke is removed from the buffer.
= ON RETURN:
Value value va|ue (AL) - ASCII Character
inBL Char/Sec  inBL Char/Sec  inBL Char/Sec - (AH) - Scan code
00 300 0B 109 16 43
01 26.7 0C 10.0 17 4.0 = 3 (AH) = 11H Extended Keystroke Status
02 240 oo 92 18 37 e e
213 0E 86 19 33 - This function does not remove the keystroke from the buffer.
04 200 OF 80 1A 30
05 185 10 7.5 1B 2.7 ——— ON RETURN:
06 17.1 1 67 1€ 25 = (ZF) = Set if no code is available
07 160 12 6.0 D 23 = Clear if code is available
08  15.0 13 55 € 21 - -
09 13.3 14 5.0 1F 2.0 - ; :
_ If code is available:
0A 120 15 46 = (AL) - ASCII character
(AH) - Scan code
Value E -

in BH Delay Value

m
A& W Al

0 250 ms
1 500 ms
2 750 ms -
3 1000 ms
R
(AH) = 05H Keyboard Write ‘
. . -
This function places an ASCII character scan code combination in l
the keyboard buffer as if that key had been pressed. E - ]
(CL) - ASCII character - |
(CH) - Scan code —

ON RETURN:
(AL)

i

00 Successful operation
01 Buffer full

mmmi
a Al

_]J‘J_
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(AH) = 12H Extended Shift Status

The bits in AL and AH are set for the following conditions. Only
AX and the flags are changed. All other registers are preserved.

ON RETURN:
(AL) - Shift status

Bit 7 - Insert locked

Bit 6 - Caps locked

Bit 5 - Nums locked

Bit 4 - Scroll Tocked

Bit 3 - Alt key pressed

Bit 2 - Ctrl key pressed

Bit 1 - Left shift key pressed
Bit 0 - Right shift key pressed

(AH) - Extended shift status
Bit 7 - SysRq key pressed

Bit 6 - Caps Lock key pressed
Bit 5 - Num Lock key pressed
Bit 4 - Scroll Lock key pressed
Bit 3 - Right ATt key pressed
Bit 2 - Right Ctrl key pressed
Bit 1 - Left Alt key pressed
Bit 0 - Left Ctrl key pressed

6-56 System BIOS, INT 16H
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Interrupt 17H - Printer

These routines provide printer support. When the printer is busy,
BIOS calls Device Busy (INT 15H, AX = 90FEH) to tell the oper-
ating system that a time out loop is about to begin.

(AH) = 00H Print Character

(AL) - Character to print
(DX) - Printer to be used (0,1,2) corresponding
to actual values in PRINTER_BASE area

ON RETURN:
(AH) - Status

Bit 7 - Not busy
Bit 6 - Acknowledge
Bit 5 - Out of paper
Bit 4 - Selected
Bit 3 - I/0 error
Bit 2,1 - Unused
Bit 0 - Time out

(AH) = 01H Initialize the Printer Port

(DX) - Printer to be used (0, 1, 2) corresponding to
actual values in PRINTER_BASE area

ON RETURN:
(AH) - Status - same as function 00

(AH) = 02H Read Status

(DX) = Printer to be used (0,1,2) corresponding to
actual values in PRINTER_BASE area

ON RETURN:
(AH) - Status - same as function 00

(AH) = 03H - FFH Reserved
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Interrupt 19H - Bootstrap Loader

Track 0, sec‘tor 1is read into the boot location (segment 0 offset 7C00)
and control is transferred there with the following values:

(CS) = 0oH
(IP) = 7CO0H
(DL) = Drive that boot sector was read from

If there is a hardware error, control is transferred to the ROM BASIC
entry point.

6-58 System BIOS, INT 19H
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Interrupt 1AH - Time of Day
(AH) = 00H Read System Time Counter

This function causes the timer overflow flag to be reset to 0.
Timer counts occur at the rate of 1,193,180/65,536 counts per
second, or about 18.2 per second.

ON RETURN:

(CX) = High portion of count
(DX) = Low portion of count
(AL) = 0 if timer has not passed 24 hours worth

of counts since power-on, last system time
counter read or write
0 if timer has passed 24 hours worth of
counts since power-on, last system time
counter read or write

\'

(AH) = 01H Set System Time Counter

This function causes timer overflow flag to be reset to 0. Timer
counts occur at the rate of 1,193,180/65,536 counts per second, or

about 18.2 per second.

ON RETURN:
(CX) - High portion of count
(DX) - Low portion of count

(AH) = 0AH Read System Day Counter

ON RETURN:
(CX) = Count of days since 1-1-1980

(AH) = OBH Set System Day Counter
(CX) = Count of days since 1-1-1980

(AH) = OCH - FFH Reserved

" ON RETURN:
(CY) - Set for invalid function request
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BIOS Data Area and Locations

The IBM BIOS routines use 256 bytes of memory from absolute
address hex 400 to 4FF.

Address Function
40:0 COM1 Port Address (Word)
40:2 COM2 Port Address (Word)
40:4 COM3 Port Address (Word)
40:6 COM4 Port Address (Word)
40:8 LPT1 Port Address (Word)
40:A LPT2 Port Address (Word)
40:C LPT3 Port Address (Word)
40:E Extended BIOS Data Area Segment (Word)
40:10 Equipment Word (Word)
15,14 Number of Printers Attached
13,12 Reserved
11-9  Number of RS-232C Cards Attached
8 Reserved
7,6 Number of Diskette Drives
54 Initial Video Mode
00 = Unused
01 = 40-by-25 Color
10 = 80-by-25 Color
11 = 80-by-25 Monochrome
3 Reserved
2 Mouse Present
1 Coprocessor Installed
0 IPL Diskette Installed
40:12 Reserved
40:13 Memory Size in K Bytes (Word)
40:15 Reserved
40:16 BIOS Control Flags
6-60 System BIOS, Data Area
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Address

40:17

40:18

40:19
40:1A
40:1C
40:1E

40:3E

40:3F

40:40

Function

Keyboard Flags (Byte)

Alt and Ctrl bits are set if Alt or Ctrl keys are pressed.
Insert Locked

Caps Locked

Nums Locked

Scroll Locked

Alt Key Depressed

Ctrl Key Depressed

Left Shift Key Depressed

Right Shift Key Depressed

O = NWwaHrOoON

Keyboard Flags 1 (Byte)
Insert Key Pressed
Caps Lock Key Pressed
Num Lock Key Pressed
Scroll Lock Key Pressed
Pause Locked

SysRq Key Pressed

Left Alt Key Pressed
Left Ctrl Key Pressed

O = NWHEOON

Storage For Alternate Keypad Entry (Byte)

Pointer To Buffer Head Within Data Segment 40 (Word)
Pointer To Buffer Tail Within Data Segment 40 (Word)
Keyboard Buffer (32 Bytes)

Drive Recalibration Status (Byte)
7  Working Interrupt Flag Always 0 on Return from Diskette
BIOS
Recalibrate Drive 3
Recalibrate Drive 2
Recalibrate Drive 1
Recalibrate Drive 0
otor Status (Byte)
Write Operation Otherwise Read
Drive 3 Motor On
Drive 2 Motor On
Drive 1 Motor On
Drive 0 Motor On

O=-NOWNZO=2NMD®

Motor Off Counter (Byte), Decremented by Timer. When 0, All
Drive Motors Turned Off

System BIOS, Data Area
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- Address Function
Address Function
' 40:70 Timer Overflow (Byte)
& : .
40:41 Status of Last Diskette Operation (Byte) = ' - Not 0 = Timer Counted Past 24 Hours
80 - Time Out .,.i 0 = NOT
40 - Seek Failure ’ F .
20 - Geréeéal Controller Failure | 40:71 BIOS Break Flag (Byte)
10 - CRC Error I Bit 7 - Set if Break Key Pressed
0C - Unsupported Track, Sectors/Track Combination F_ — 3
09 - DMA Boundary Error 40:72 Reset Flag (Word), If Hex 1234, Then No Need to Test Memory on
08 - DMA Failure ; - ..! POST
06 - Media Has Been Changed = )
04 - Sector Not Found — 40:74 Reserved
03 - Write Protect Error - q 4075 Reserved
02 - Bad Address Mark
01 - Invalid Function Request ; — 40:76 Reserved
00 - No Error - 40:77 Reserved
40:42 Status Returned from Controller (7 Bytes) s :!
40:49 Current CRT Mode (Byte) E 40:7B Reserved
See Interrupt 10H
40:4A Number of Columns on Screen (Word) ’_: ” ;i 4078 LPT1 Timeout Value (Byte)
40:4C Regen Buffer Length in Bytes (Word) 40:79 LPT2 Timeout Value (Byte)
40:4E Starting Address Offset of Regen Buffer (Word) e a 40-7A LPT3 Timeout Value (Byte)
40:50 Cursor Posit'!on Page 1 (Word) | _ 40:7C COM1 Timeout Value (Byte)
40:52 Cursor Pos!t!on Page 2 (Word) ; -t 1 40:7D COM2 Timeout Value (Byte)
40:54 Cursor Position Page 3 (Word) | 40:7E COM3 Timeout Value (Byte)
40:56 Cursor Position Eage g taorg; E _L q 40:7F COM4 Timeout Value (Byte)
40:58 Cursor Position Page or '
40:5A Cursor Position Page 6 (Word) i 40:80 Start of Keyboard Buffer within Data Segment 40 (Word)
40:5C Cursor Position Page 7 (Word) - *"E 40:82 End of Keyboard Buffer within Data Segment 40 (Word)
40:5E Cursor Position Page 8 (Word) '
Word E " .1 40:84 Rows on the Screen (Byte)
40:60 Curso.r Mode (Word) } 2 40:85 Bytes per Character (Word)
40:60 End Line for Cursor 40:87 Mode Options (Byte) = 00
40:61 Start Line for Cursor E 1 ; 40:88 Reserved
40:62 Current Page being Displa.yed ('Byte) E l— a 40:89 7.6 Reserved
40:63 Base Port Address for Active DISP'ay (Word) ) 5 1-LCD Reverse Video Enable
40:65 Current Setting of the 3-by-8 Register (Byte) Mirror Image I 0- LCD Reverse Video Disable
Written to Base Port Address + 4 for Set Mode E - i 4 1-8by-16 Text Font
. . 0 - 8-by-8 Text Font
i Written to l
40:66 Current Palette SeﬂTg{)Color Card (Byte) Mirror Image E == 3 0-Default Palette Loading Enabled
Base Port Address 2 0- Color Monitor Attached — Disable Color Map Function
E I 1- Monochrome Attached — Enable Color Map Function
40:67 - 6B Reserved " — 1 Video Summing Enabled
40:6C Timer Counter Low Word,High Word (DWord) Increased Approxi- | 0 Reserved
mately 18 Times per Second E v 40:8A Display Combination Code
0B = BW Analog
E I 0C = Color Analog
-

LU VRV VY

L
1
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Address Function

40:8B Last Diskette (Byte)

Bits 7,6 Data Rate Selected
00 = 500K bps
01 = Reserved
10 = 250K bps
11 = Reserved

Bits 5,4 Step Rate Time Selected
00 = for SRT = 0C
01 = for SRT = 0D
10 = for SRT = 0A
11 = Reserved

40:8C Reserved

40:8D Reserved

40:8E Reserved = 00

40:8F Reserved

40:90 Media State Drive 0 (Byte) See Below
40:91 Media State Drive 1 (Byte) See Below

Bit Description For 40:90 and 40:91
7,6 Data rate

00 - 500K bps
01 - Reserved
10 - 250K bps

11 - Reserved
5 Reserved
4  0- Media/Drive Unestablished
3 Reserved
2-0 Reserved = 111B

40:93 Reserved
40:94 Track Currently SEEKed to, Drive 0 (Byte)
40:95 Track Currently SEEKed to, Drive 1 (Byte)
40:96 Keyboard Type (Byte)

7 Read ID in Process

6 Last Character was First ID Character

5 Force Num Lock if Rd ID and KBX

4 101/102-key Keyboard Installed

3 Right Alt Key Depressed

2  Right Ctrl Key Depressed

1 Last Code was EO Hidden Code

0 Last Code was E1 Hidden Code
40:97 Keyboard LED Flags (Byte)
40:98 Pointer to Users Wait Flag (DWord)

6-64 System BIOS, Data Area
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Address

40:9C

40:A0

40:A1-A3
40:A4-A7

40:A8-AB
40:AC-CD
40:CE

40:D0-EF
40:FO-FF
50:00

Function

User Timeout Value Low Word, High Word (DWord) in Microsec-
onds
Reserved

Reserved
Reserved

Pointer to Alternate Parameter Table (Video)
Reserved
Day Counter (Word)

Reserved
Reserved for User
Print Screen Status Byte

System BIOS, Data Area  6-65



Extended BIOS Data Area

Power-on Self Test (POST) carves out the highest possible 1K of
memory below 640K to be used as the extended data area. The word
pointer at 40:0E in the BIOS data area points to the segment. The first
byte in the extended BIOS data area is initialized to the length, in K
bytes, allocated. The allocation of the data area within the carved
segment is:

Offset Function

(Hex)

00 Number of bytes allocated in multiples of K (Byte)
01-21 Reserved

22-2F Pointing device interface BIOS data area (14 Bytes)

22 Device Driver Far Call Offset (Word)
24 Device Driver Far Call Segment (Word)
26 Pointing Device Flag (1st Byte)

7 Command in Progress
6 Resend

5 Acknowledge

4 Error

3 Reserved =0

2-0 Index Count

27 Pointing Device Flag (2nd Byte)
7 Device Driver Far Call flag
6-3 Reserved
2-0 Package Size

28 - 2F Reserved

6-66 System BIOS, Extended Data Area
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ROM Tables

The following tables are located in ROM.

Asynchronous Baud Rate Initialization Table

Offset
(Hex)

moX» oo dNO

Size

Word
Word
Word
Word
Word
Word
Word
Word

Function

Init value for 110 Baud
Init value for 150 Baud
Init value for 300 Baud
Init value for 600 Baud
Init value for 1200 Baud
Init value for 2400 Baud
Init value for 4800 Baud
Init value for 9600 Baud

Diskette Parameter Table

Offset
(Hex)
0
1
2

3

PWOWOND O D

Size

Byte
Byte
Byte

Byte

Byte
Byte
Byte
Byte
Byte
Byte
Byte

Function

First specify byte

Second specify byte

Number of timer ticks to wait prior to turning
diskette motor off

Number of bytes/sector

= 0 128 bytes/sector

= 1 256 bytes/sector

= 2 512 bytes/sector

= 3 1024 bytes/sector

Sectors/track

Gap length

Data length

Gap length for format

Fill byte for format

Head settle time in ms

Motor startup time in 1/8 seconds

System BIOS, ROM Tables
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Model Bytes

The model byte is located at FOO0:FFFE in ROM. Use the read system
configuration parameters (INT 15H, AH = COH) to find the model and

submodel byte. For the Type 7690, the model byte is hex FA and the

submodel is 00.

6-68 System BIOS, Model Bytes
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Color Mapping Considerations

Since the LCD is a black and white display, application programs for
the Type 7690 should only use black and white display attributes. The
Type 7690 automatically remaps color video modes to their black and
white equivalents to maintain a level of compatibility with existing
color applications.

When referring to sections in this manual pertaining to video modes,
keep in mind that the modes are remapped as follows:

Mode Mode
Requested Enabled
0 0

1 0

2 2

3 2

4 4

5 4

6 6

11 11

13 13

Figure 7-1. Video Mode Map

Note: Even though video mode 13 is supported, its implementation is
not recommended due to the color limitations of the LCD.

Selecting Display Attributes
There are three methods for selecting display attributes on the Type
7690:

1. Attribute selection for the Type 7690 only

If the application is intended only to run on the Type 7690, choose
only black and white attributes (color 0 for black, color 7 for
white).

2. Attribute selection based on video modes

If the video mode is 0, 2, 4, or 6 use black and white attributes. If
the video mode is 1, 3, or 5 use any of the color attribute combi-
nations.

7-2 Programming Tips and Techniques
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This is the preferred method for applications that must run on the
Type 7690 and a color system.

3. Strategic attribute selection

The LCD interface is designed so that all EVEN colors appear
black and all ODD colors appear white on the Type 7690’s LCD. A
strategic color application would use opposing foreground and
background colors (ODD on EVEN or EVEN on ODD) that produce
pleasing color combinations on a color system while producing
visible characters on the Type 7690’s LCD.

Even Colors 0dd Colors

00 Black 01 Blue

02 Green 03 Cyan

04 Red 05 Magenta

06 Brown 07  White

08 Gray 09 Light Blue

OA Light Green 0B Light Cyan

0C Light Red 0D Light Magenta
OE Light Yellow OF  Bright White

Figure 7-2. Color Listing
Color Map Function

The Type 7690 BIOS contains a color map function that can be
enabled or disabled by an application program. Refer to “BIOS Data
Area and Locations” on page 6-60 (Address 40:89). This function is
enabled by default. When enabled, the color map function ensures
that text written through Int 10H (AH=09), with different foreground
and background color combinations, is visible on the LCD.

If the application program specifies (through BIOS) an odd foreground
color on an odd background color, the color map function changes the
foreground to an even color. If the application specifies an even fore-
ground color on an even background color, the color map function
changes the foreground to an odd color. For example, if the applica-
tion specifies white on blue, color map changes the colors to brown
on blue (which would appear as black on white on the LCD).

Note: Applications that write to the screen directly (bypassing BIOS)
cannot take advantage of the color map function.

Programming Tips and Techniques 7-3



Sensing a Power Loss Condition

When primary power is lost while the system is on, the battery pack is
automatically activated. The Type 7690’s diskette drive and display
are not operational while the system is being powered by the battery
pack. Therefore, application programs should monitor the system for
the loss of primary power so that the appropriate actions can be
taken.

The following figure shows how an application can test the power
register on the I/0 channel.

MOV DX,0F301h ; I/0 address index

IN AL,DX ; Read power register
TEST AL,1 ; Test for Power On
JINZ POWER_ON 5 Power is ON

Jz POWER_OFF ; Power if OFF

Figure 7-3. Sample Assembler Program to Sense Loss of Primary Power

Diskette Drive

Since the diskette drive is not operational under battery power, the
application should provide for unlimited retries during diskette 110
operations when primary power is lost.

Keyboard

Although the keyboard is operational under battery power, it’s useful-
ness is questionable since the LCD will not be operational. Applica-
tions should inhibit keyboard input when primary power is lost. One
exception might be to provide the user with a hot-key logoff feature to
safely end the application.
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Blanking the LCD

To extend the life of the LCD assembly, application programs must
turn off the LCD backlight after five minutes of system inactivity. This
can be done by placing the following code in a timer routine.

MOV AX,11BAh ; Extended BIOS function calls
MOV BH,03h ; Backlight Control

MOV BL,0 ; Turn backlight OFF

INT 10h ; BIOS Video Call

Figure 7-4. Sample Assembler Program to Blank the LCD

To turn the LCD back on, use the following code:

MOV AX,11BAh ; Extended BIOS function calls
Mov BH,03h ; Backlight Control

MOV BL,1 ; Turn backlight ON

INT 10h ; BIOS Video Call

Figure 7-5. Sample Assembler Program to Turn On the LCD

Power On Indicator

When the LCD backlight is turned off using the Backlight Control func-
tion call, as described above, the system ensures that at least the
Scroll Lock indicator light is illuminated. This serves to remind the

user that the machine is on.

If any of the keyboard indicator lights are on when the function call is
issued, their states are not altered. If all indicator lights are off when
the function call is issued, the Scroll Lock light is turned on. The indi-
cator lights are returned to their original states when the LCD back-

light is turned back on.
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Hot Key LCD Blanking

Application programmers should consider providing the user with a

method of turning the LCD backlight off before the timed five minute
interval expires.

7-6  Programming Tips and Techniques
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Index

Special Characters
-MEMW (memory write) 1-27

A
adapters with ROM 6-8
address

map, I/0  1-24

serial port 1-108

video subsystem 1-45
AEN (address enable) 1-26
ALE (address latch enable), I1/0

channel 1-26

alphanumeric (A/N) modes 1-41

alternate parameter table,
video 1-77

alternate select 6-22

async baud rate table 6-67

asynchronous communications,
interrupt 14  6-41

bar code
carriage return 4-2
communications 4-4
controller 4-2, 4-3
controller pinout 4-4

electrical characteristics 4-2

escape sequence
commands 4-6
programming
considerations 4-5
supplemental digits 4-3
supported codes 4-3
wand 4-2

basic assurance test, keyboard 3-6

BASIC reserved interrupts 6-6

BAT commands, keyboard 3-12
battery pack 2-2
baud rate table 6-67
baud-rate generator 1-119
beeper 1-126
beeper control 1-11
BIOS
alternate select 6-22
baud rate initialization
table 6-67
character generator
routine 6-18
communications 6-41
current video state 6-16
data area 6-60
device busy 6-48
device close 6-46
device open 6-46
disk change status 6-38
diskette 6-33

diskette parameter table 6-67

display code, r/'w  6-26

equipment determination 6-31

event wait 6-47
extended data area 6-66
extended initialize 6-44

extended keyboard read 6-55

extended keystroke status 6-55

extended shift status 6-56
extensions for 7690 6-21
format track 6-36
hardware interrupts 6-3
initialize the communications
port 6-41

initialize the printer port 6-57

int 1A, clock services 6-59

int 10, bar code extension 4-5

int 17, printer  6-57
int 19, bootstrap 6-58
interrupt complete 6-48
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BIOS (continued)

interrupt 02, NMI routine 6-9
interrupt 05, print screen 6-9
interrupt 08, system timer 6-10
interrupt 09, keyboard 6-11
interrupt 10, video 6-12
interrupt 16  6-53
joystick 6-47
keyboard intercept 6-46
keyboard write 6-54
keystroke status 6-53
memory size

determination 6-32
model bytes 6-68
palette registers 6-16
parameter passing 6-2
pointing device 6-50
print character 6-57
program termination 6-47
programming

considerations 6-8
read cursor position 6-13
read DASD type 6-38
read day counter 6-59
read dot 6-16
read drive parameters 6-37
read sectors into memory 6-34
read status 6-34, 6-43, 6-57
read system time counter 6-59
read value at cursor

position 6-14
receive character 6-42
reset diskette 6-33
return config parameters 6-49
return ext segment

address 6-49
ROM table 6-67
scroll active page down 6-14
scroll active page up 6-14
select active display page 6-13
send character 6-42
set color palette 6-15
set cursor position 6-13
set cursor type 6-13

X-2 Index

BIOS (continued)
set DASD type 6-39
set day counter 6-59
set media type 6-39
set system time counter 6-59
set typematic rate 6-54
shift status 6-53
software interrupts 6-3
system request 6-47
system services 6-46
verify sectors 6-35
video state information 6-26
video tables 6-27
wait 6-47
write character at cursor 6-15
write dot 6-15

write sectors from memory 6-35

write string  6-25
write teletype to display 6-16
write value at cursor 6-14
BIOS extensions for 7690 6-21
block diagram
LCD controller address
space 1-64
parallel port 1-122
serial port 1-107
shared interrupt 1-15
system functions 1-4
system timer 1-9
video 1-37
bootstrap 6-58
border control register 1-56
break code 3-3
buffer, keyboard 3-3
bus card 1-23
bus controller 1-6
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CGA border control register 1-56
CGA mode control register 1-56
channel check (-1/0 CH CK) 1-27
channel ready (I/0 CH RDY) 1-27
character box 1-38
character generator routine 6-18
character matrix 1-72
character set, 512 1-74
chip select 1-8
CLK 1-26
clock (CLK) 1-26
clock and data signals 3-6
clock services 6-59
codes
make/break 3-14
color mapping considerations 7-2
color palette load 1-60
color/graphics
See video
colors, default 1-70
colors, mode 4,5 1-57
commands
diskette drive 1-85
keyboard 3-12
configuration register 1-83
connectors
1/0 channel 1-25
parallel port 1-125
power supply 1-128, 2-5
serial port 1-121
system board 1-127
controller, diskette 1-83
current video state 6-16
cursor position 6-13

D

data area, BIOS 6-60
data bits (D0-D7) 1-26
data output, keyboard 3-7
data stream, keyboard 3-7
data stream, serial port 1-108
default colors 1-70
delay, typematic 3-3
description
1/0 channel 1-26
keyboard 3-2
parallel port 1-122
video 1-36
device busy 6-48
device close 6-46
device driver
(LEDTOUCH.SYS) 5-4
device open 6-46
digital 1/0 registers  1-82
disk change line status 6-38
diskette controller select 1-8
diskette drive interface 1-80
change signal 1-82
commands 1-85
data transfer 1-83
parameter table 6-67
phase-lock loop 1-80
registers 1-81
status registers  1-101
diskette interrupt, BIOS 6-33
diskette parameter table 6-67
display attributes 7-2
display combination code,
r/'w 6-26
display support, video 1-37
DMA request 1to 3
(DRQ1—DRQ3) 1-26
DOS reserved interrupts 6-6

Index

X-3



E

equipment determination 6-31
event wait 6-47

extended data area, BIOS 6-66
extended initialize 6-44
extended keyboard read 6-55
extended keystroke status 6-55
extended shift status 6-56

F

FIFO 3-3

fixed disk controller select 1-8
font save table 1-77

fonts, RAM-loadable 1-71
format track 6-36

function enable 1-8
functionality and state
information 6-27

G

gate array

diskette drive 1-80

1/0 support 1-8

system support 1-6
graphics (APA) modes 1-42

H

hardware interrupts 1-14, 6-3

1/0 CHCK 1-27
1/0 channel 1-23
-memory refresh 1-27
-MEMR, -MEMW  1-27
address map 1-24
ALE (address latch enable) 1-26
channel check (-1/0 CH
CK) 1-27
channel ready (I/0 CH
RDY) 1-27

X-4 Index

1/0 channel (continued)
CLK 1-26
connector 1-25
description 1-26
oscillator (OSC) 1-27
read (-IOR) 1-27
reset drive (RESET DRV) 1-28
terminal count (TC) 1-28
timing 1-28
write (-IOW) 1-27
1/0 port 1-11, 1-126
1/0 support gate array 1-8
information, return video 6-26
initialization tables 1-69
initialize the communications
port 6-41
initialize the printer port 6-57
instructions
diskette drive 1-85
interrupt 1-13
BIOS interface listing 6-4
bootstrap 6-58
clock services 6-59
hardware 1-14, 6-3
keyboard 6-11
NMI routine 6-9
print screen 6-9
printer 6-57
shared logic 1-15
sharing 1-14
software 6-3
system timer 6-10
10, video 6-12
11, equipment
determination 6-31
12, memory size 6-32
13, diskette 6-33
14, communications 6-41
15, system services 6-46
16, keyboard 6-53
interrupt complete 6-48
interrupt identification
register 1-112
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interrupt requests  1-27

J

joystick 6-47

K

key numbers 3-14
key-code scanning 3-3
keyboard 3-2

artificial shift codes 3-4

basic assurance test 3-6

buffer 3-3

commands 3-8

connector 1-128

controllers 1-9, 3-2

data output 3-7

data stream 3-7

interrupt 09 6-11

interrupt 16 6-53

key numbers 3-14

key roll over 3-5

key-code scanning 3-3

layout 3-26

line protocol 3-6

make/break 3-3

micro-controllers 3-2

num lock state 3-4

numeric keypad 3-5

POR (power-on reset) 3-5

scan codes 3-14

shift states 3-4
keyboard controllers 1-9
keyboard intercept 6-46
keyboard interface 3-2
keyboard layout 3-26
keyboard micro-controller 3-2
keyboard write 6-54
keys, typematic 3-3
keystroke status 6-53

L

LEDTOUCH.SYS device driver 5-4
line protocol 3-6
liquid crystal display
backlight control 7-5
color mapping
considerations 7-2
display attributes 7-2
listing, software interrupt 6-4
loadable fonts 1-71
loading color palette 1-60
locations, system board 1-127

main status register 1-83
make code 3-3
memory
control/status register 1-22
read-only 1-22
read/write 1-22
reserved locations 6-6
ROM table 6-67
memory map
BIOS 6-7
video font 1-71
video storage 1-43
memory map, system 1-5
memory read (-MEMR) 1-27
memory refresh (-MREF) 1-27
memory size determination 6-32
microprocessor 1-5
mode control register 1-56
mode 4,5 colors 1-57
model bytes 6-68
modem control/status
registers 1-115
modes, video 1-39, 1-40
modules, RAM 1-22
modules, ROM/EPROM 1-22
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non-maskable interrupt routine  6-9
num lock state 3-4

(o)

oscillator (OSC), I/0 channel
output, keyboard 3-7
Overrun command 3-12

1-27

P

page down 6-14
palette registers 6-16
parallel port 1-122
parallel port select 1-8
parameter passing (BIOS) 6-2
pointing device 6-50
power good signal 2-4
power loss 7-4
power on indicator 7-5
power supply 2-2
battery pack 2-2
circuit protection 2-4
connector 1-128
connectors 2-5
inputs 2-3
outputs 2-3
power good signal 2-4
voltage enable (-22.3 Vdc) 2-4
power-on routine, keyboard 3-5
print character 6-57
print screen, interrupt 05 6-9
printer interrupt 6-57
program termination 6-47
programming considerations
BIOS 6-8
chip selects 1-8
interrupt sharing
video 1-78
protocol 3-6

1-15

X-6 Index

R

RAM modules 1-22
RAM subsystem 1-22
RAS port registers  1-81
rate, typematic 3-3
read cursor position 6-13
read DASD type 6-38
read day counter 6-59
read dot 6-16
read drive parameters 6-37
read sectors into memory 6-34
read status 6-43, 6-57
read status diskette 6-34
read system time counter 6-59
read value at cursor position 6
read/write display code 6-26
read, /0 channel 1-27
read, memory (-MEMR)
ready (/0 CH RDY) 1-27
receive character 6-42
register, border control
registers
color palette 1-59
diskette drive 1-81
memory controller
parallel port 1-122
serial port 1-109
system board control  1-8
system board RAM control
video 1-45
video formatter
request/grant 1-6
requests
DMA 1-26
interrupts  1-27
reserved interrupts, BASIC and
DOS 6-6
reset diskette system 6-33
reset drive signal (RESET
DRV) 1-28
reset, power-on 3-5
return config parameters 6-49

1-27

1-56

1-45

1-65

-14

1-22
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return ext segment address 6-49
return video information 6-26
ROM subsystem 1-22

ROM table 6-67

ROM, adapters with 6-8

S

save table 1-77
scan codes 3-14
scanning, key-code 3-3
scroll active page down 6-14
scroll active page up 6-14
select active display page 6-13
send character 6-42
serial port 1-107
connector 1-121
signals 1-119
serial port interrupt call 6-41
serial port select 1-8
set color palette 6-15
set cursor position 6-13
set cursor type 6-13
set DASD type 6-39
set day counter 6-59
set media type 6-39
set system time counter
set typematic rate 6-54
shared interrupt logic 1-15
sharing, interrupt 1-14
shift states 3-4
shift status 6-53
signals (I/0)
diskette 1-104
1/0 channel 1-26
keyboard 3-6
parallel port
RQ/GT 1-6
serial port 1-119
software interrupts 6-3
speaker (beeper) 1-126
speaker tone generation
specifications
parallel port

6-59

1-122

1-10

1-122

specifications (continued)

serial port 1-121

system board 1-129
states, shift
static functionality table 6-28
status registers, diskette 1-101
subsystem

RAM 1-22

ROM 1-22

video 1-36
support, joystick 6-47
supported drives 6-33
system board

locations 1-127
system board control register 1-8
system board RAM control

register 1-22

system clock (CLK) 1-26
system memory map 1-5
system request 6-47
system services interrupt 6-46
system support gate array 1-6
system timer 1-9
system timer, interrupt 08 6-10
system, return parameters 6-49

-

tables, video 6-27
terminal count (TC)
text modes 1-41
time of day, interrupt 1A 6-59
timer/counter 1-9

timer, system 1-9

1-28

timing

DMA operation 1-34

1/0 channel 1-28

parallel port 1-125
tone generation, beeper 1-10
touch panel

cursor hot spot 5-12

device driver
(LEDTOUCH.SYS) 5-4
LCD user controls 5-6
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touch panel (continued)
LEDs and light detectors  5-2
minimum touch object size 5-2
mouse emulation 5-7
programming interface 5-5
registers 5-2
resolution 5-2

touch panel registers  5-2

typematic keys 3-3

'

vectors with special meanings 6-5
verify sectors 6-35
video 1-36
alternate parameters table 1-77
BIOS tables 6-27
border control 1-56
character size 1-38
color palette registers 1-59
considerations 1-78
default tables 1-69
display format 1-41
display support 1-37
formatter registers 1-55
interrupt 10  6-12
loadable fonts 1-71
memory controller
registers 1-45
memory maps 1-43
mode 4,5 colors 1-57
modes 1-39, 1-40
512 characters 1-74
video controller select 1-8
video state information 6-26
voltage enable (-22.3 Vdc) 2-4

X-8 Index

w

wait 6-47

write character at cursor 6-15

write dot 6-15

write memory command
(-MEMW) 1-27

write sectors from memory 6-35

write string 6-25

write teletype to display 6-16

write value at cursor 6-14

write, 1/0 channel (-IOW) 1-27

Numerics

512 character set 1-74
8086 microprocessor 1-5
8253 timer/counter 1-9
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Federal Communications Commission (FCC) Statement

Warning: This equipment generates, uses, and can radiate radio fre-
quency energy and if not installed and used in accordance with the
instruction manual, may cause interference to radio communications.
It has been tested and found to comply with the limits for a Class A
computing device pursuant to Subpart J of Part 15 of FCC rules, which
are designed to provide reasonable protection against such interfer-
ence when operated in a commercial environment. Operation of this
equipment in a residential area is likely to cause interference in
which case the user at his own expense will be required to take what-
ever measures may be required to correct the interference.

Instructions to User: If this equipment does cause interference to
radio or television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

Reorient the receiving antenna.

Relocate the computer with respect to the receiver.

Move the computer away from the receiver.

Plug the computer into a different outlet so that computer and
receiver are on different branch circuits.

Properly shielded and grounded cables and connectors must be used
for connection to peripherals in order to meet FCC emission limits.
Proper cables are available from IBM authorized dealers. IBM is not
responsible for any radio or television interference caused by using
other than recommended cables or by unauthorized modifications to
this equipment. It is the responsibility of the user to correct such
interference.

If necessary, the user should consult the dealer or an experienced
radio/television technician for additional suggestions. The user may
find the following booklet prepared by the Federal Communications
Commission helpful:

How to Identify and Resolve Radio-TV Interference Problems
This booklet is available from the following:

Consumer Assistance and FOB Public Contact Branch

Small Business Division Room 725
Room 254 1919 M St. NW
1919 M St. NW Washington, DC 20554

Washington, DC 20554

Tele (202) 634-1940
Tele (202) 632-7000
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