
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































connectors,

power supply (system unit) 1-21
consideration, programming

(see programming considerations)
control byte, fixed disk drive adapter 1-186
control codes, printer 1-91
control/read/write logic 1-268
coprocessor,

(see math coprocessor)
ctrl (keyboard extended code) 2-13
current loop interface 1-219

D

DO0O-D7 (data bits 0 to 7), I/O channel 1-16
DACKO-DACK3 (DMA Acknowledge O to 3), I/O channel 1-18
Data Bits 0 to 7 (D0-D7), I/O channel 1-16
data flow,
system board 1-6
data register 1-185
data transfer mode register 1-282
DEF SEG (default segment workspace) 2-8
default workspace segment (DEF SEG) 2-8
diagram, block (see block diagram)
digital output register 1-153
diskette drive adapter 1-151
adapter input 1-171
adapter output 1-170
block diagram 1-152
command status register 0 1-164
command status register 1 1-165
command status register 2 1-166
command status register 3 1-167
command summary 1-158
connector specifications (external) 1-174
connector specifications (internal) 1-173
digital-output register 1-153
DPC registers 1-167
drive A and B interface 1-170
drive constants 1-168
FDC constants 1-168
floppy disk controller 1-154
functional description 1-153
programming considerations 1-156
programming summary 1-167
symbol descriptions 1-156
system I/O channel interface 1-168
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diskette drive, 1-175
electrical specifications 1-176
mechanical specifications 1-176
switch settings G-1
diskettes 1-177
display adapter type switch settings G-1
display,
color 1-149
monochrome 1-121
divisor latch,
least significant bit 1-229
most significant bit 1-230
DMA Acknowledge 0 to 3 (DACKO-DACK3),
I/O channel 1-18
DMA Request 1 to 3 (DRQ1-DRQ3), I/O channel 1-18
DOS reserved interrupts 2-7
DOS,
keyboard functions 2-20
reserved interrupts 2-7
double strike (printer) 1-96
double strike off (printer) 1-96
double width (printer) 1-93
double width off (printer) 1-93
DPC registers 1-167
DRQ1-DRQ3 (DMA Request 1 to 3), I/O channel 1-18

E

EIA, F-1
standards F-1
emphasized (printer) 1-96
emphasized off (printer) 1-96
escape (printer) 1-93
establishing a communications link F-3
expansion board, 1-71
block diagram 1-72
expansion channel 1-73
expansion unit, 1-71
cable 1-71
expansion board 1-71
expansion channel 1-73
extender card 1-74
interface information 1-79
power supply 1-71
receiver card 1-77
specifications E-2
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extender card, 1-74
block diagram 1-76
programming considerations 1-75
switch settings G-1

F

FABS (coprocessor) 1-36
FADD (coprocessor) 1-36
FBLD (coprocessor) 1-37
FBSTP (coprocessor) 1-37
FCHS (coprocessor) 1-38
FCLEX/FNCLEX (coprocessor) 1-38
FCOM (coprocessor) 1-38
FCOMP (coprocessor) 1-39
FCOMPP (coprocessor) 1-39
FDECSTP (coprocessor) 1-40
FDISI/FNDISI (coprocessor) 1-40
FDIV (coprocessor) 1-41
FDIVR (coprocessor) 1-42
FENI/FNENI (coprocessor) 1-43
FFREE (coprocessor) 1-43
FICOM (coprocessor) 1-43
FICOMP (coprocessor) 1-44
FILD (coprocessor) 1-44
FINCSTP (coprocessor) 1-44
FINIT/FNINIT (coprocessor) 1-45
FIST (coprocessor) 1-46
FISTP (coprocessor) 1-46
fixed disk controller 1-179
fixed disk drive 1-195
fixed disk drive adapter 1-179
block diagram 1-180
command summary 1-187
control byte 1-186
data register 1-185
fixed disk controller 1-179
interface specifications 1-193
programming considerations 1-181
programming summary 1-191
ROM BIOS listing A-84
sense bytes 1-181
status register 1-181
system I/O channel interface 1-192

J-8 Index



fixed disk drive, 1-195
electrical specifications 1-196
mechanical specifications 1-196
fixed disk ROM BIOS A-84
FLD (coprocessor) 1-47
FLDCW (coprocessor) 1-47
FLDENYV (coprocessor) 1-48
FLDLG?2 (coprocessor) 1-48
FLDLN2 (coprocessor) 1-48
FLDL2E (coprocessor) 1-49
FLDL2T (coprocessor) 1-49
FLDPI (coprocessor) 1-49
FLDZ (coprocessor) 1-50
FLD1 (coprocessor) 1-50
floppy disk controller 1-154
form feed (printer) 1-92
FMUL 1-51
FNOP 1-52
FPATAN 1-52
FPREM 1-52
FPTAN 1-53
FRNDINT 1-53
FRSTOR 1-53
FSAVE/FNSAVE (coprocessor) 1-54
FSCALE (coprocessor) 1-54
FSQRT (coprocessor) 1-55
FST (coprocessor) 1-55
FSTCW/FNSTCW (coprocessor) 1-56
FSTENV/FNSTENYV (coprocessor) 1-56
FSTP (coprocessor) 1-57
FSTSW/FNSTSW (coprocessor) 1-57
FSUB (coprocessor) 1-58
FSUBR (coprocessor) 1-59
FTST (coprocessor) 1-60
FWAIT (coprocessor) 1-60
FXAM (coprocessor) 1-61
FXCH (coprocessor) 1-62
FXTRACT (coprocessor) 1-62
FYL2X (coprocessor) 1-63
FYL2XP1 (coprocessor) 1-63
F2XM1 (coprocessor) 1-64
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game control adapter, 1-203
block diagram 1-203
connector specifications 1-208
functional description 1-204
I/O channel description 1-205
interface description 1-206
joy stick schematic diagram 1-207

glossary, H-1

graphics mode, 1-123
high resolution 1-124
low resolution 1-123
medium resolution 1-124

H

hardware interrupt listing 1-9
home head (printer) 1-95
horizontal tab (printer) 1-92

I

I/O address map 1-8
I/O bit map, 8255A 1-10
I/O CH CK (I/O Channel Check), I/O channel 1-17
I/O CH RDY (I/O Channel Ready), I/O channel 1-17
I/O Channel Check (I/0 CH CK), I/O channel 1-17
I/O channel interface,

diskette drive adapter 1-168

fixed disk drive adapter 1-192

prototype card 1-211
I/O Channel Ready (I/O CH RDY), I/O channel 1-17
I/O channel, 1-14

-I/O Channel Check (I/O CH CK) 1-17

-I/0 Read Command (IOR) 1-17

-I/O Write Command (IOW) 1-17

Address Bits 0 to 19 (A0-A19) 1-16

Address Enable (AEN) 1-18

Address Latch Enable (ALE) 1-16

Data Bits 0 to 7 (D0O-D7) 1-16

description 1-16

diagram 1-15

DMA Request 1 to 3 (DRQI1-DRQ3) 1-18

I/0O Channel Ready (I/O CH RDY) 1-17

J-10 Index



Interrupt Request 2 to 7 (IRQ2-IRQ7) 1-17
Memory Read Command (MEMR) 1-18
Memory Write Command (MEMW) 1-18
Oscillator (OSC) 1-16
Reset Drive (RESET DRV) 1-16
System Clock (CLK) 1-16
Terminal Count (T/C) 1-18
I/0 Read Command (IOR), I/O channel 1-17
I/O Write Command (IOW), I/O channel 1-17
IBM 10MB Fixed Disk Drive 1-195
IBM 5-1/4" Diskette Drive 1-175
IBM 5-1/4" Diskette Drive Adapter 1-151
IBM 80 CPS Graphics Printer 1-81
IBM 80 CPS Matrix Printer 1-81
IBM 80 CPS Printers 1-81
IBM Asynchronous Communications Adapter 1-215
IBM Binary Synchronous Communications Adapter 1-245
IBM Color Display 1-149
IBM Color/Graphics Monitor Adapter 1-123
IBM Communicatons Adapter Cable 1-295
IBM Fixed Disk Drive Adapter 1-179
IBM Game Control Adapter 1-203
IBM Memory Expansion Options 1-197
IBM Monochrome Display and Printer Adapter 1-113
IBM Monochrome Display 1-121
IBM Personal Computer Math Coprocessor 1-25
IBM Printer Adapter 1-107
IBM Prototype Card 1-209
IBM Synchronous Data Link Controller Adapter 1-265
ignore paper end (printer) 1-94
INS8250,
(see National Semiconductor INS8250)
Intel 8088 microprocessor,
arithmetic B-7
conditional transfer operations B-14
control transfer B-11
data transfer B-5
hardware interrupt listing 1-8
instruction set index B-18
instruction set matrix B-16
logic B-9
memory segmentation model B-4
operand summary B-3
processor control B-14
register model B-2
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second instruction byte summary B-3
segment override prefix B-4
software interrupt listing 2-4
string manipulation B-11
use of segment override B-4
Intel 8253-5 Programmable Interval Timer
(see synchronous data link control communications adapter)
Intel 8255A Programmable Peripheral Interface
I/O bit map 1-10
Intel 8255A-5 Programmable Peripheral Interface
(see synchronous data link control communications adapter)
Intel 8273 SDLC Protocol Controller
(see synchronous data link control communications adapter)
block diagram 1-265
interrupt enable register 1-235
interrupt identification register 1-233
interrupt listing,
8088 hardware 1-9
8088 software 2-4
Interrupt Request 2 to 7 (IRQ2-IRQ7), I/O channel 1-17
interrupts,
8088 hardware 1-9
8088 software 2-4
asynchronous communications adapter 1-215
BASIC reserved 2-7
DOS reserved 2-7
special 2-5
IOR (I/0 Read Command), I/O channel 1-17
IOW (I/O Write Command), I/O channel 1-17
IRQ2-IRQ7 (Interrupt Request 2 to 7), I/O channel 1-17

J

joy stick,
positions 1-204
schematic diagram 1-207
jumper module, asynchronous communications adapter 1-242

K

keyboard extended codes,
alt 2-15
break 2-16
caps lock 2-16
ctrl 2-15
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pause 2-17
print screen 2-17
scroll lock 2-16
shift 2-15
shift key priorities 2-16
shift states 2-15
system reset 2-16
keyboard 1-65
BASIC screen editor special functions 2-20
character codes 2-11
commonly used functions 2-18
diagram 1-68
DOS special functions 2-20
encoding 2-11
extended functions 2-14
interface block diagram 1-70
interface connector specifications 1-70
scan codes 1-69
specifications E-1

L

light pen connector specifications 1-147
line control register 1-227

line feed (printer) 1-92

line status register 1-223

logic diagrams D-1

M

math coprocessor 1-25
block diagram 1-29
control unit 1-29
control word 1-32
data types 1-26
exception pointers 1-33
FABS 1-36
FADD 1-36
FBLD 1-37
FBSTP 1-37
FCHS 1-38
FCLEX/FNCLEX 1-38
FCOM 1-38
FCOMP 1-39
FCOMPP 1-39
FDECSTP 1-40
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FDISI/FNDISI 1-40
FDIV 1-41

FDIVR 1-42
FENI/FNENI 1-43
FFREE 1-43
FICOM 1-43
FICOMP 1-44
FILD 1-44
FINCSTP 1-44
FINIT/FNINIT 1-45
FIST 1-46

FISTP 1-46

FLD 1-47

FLDCW 1-47
FLDENV 1-48
FLDLG2 1-48
FLDLN2 1-48
FLDL2E 1-49
FLDL2T 1-49
FLDPI 1-49

FLDZ 1-50

FLD1 1-50

FMUL 1-51

FNOP 1-52
FPATAN 1-52
FPREM 1-52
FPTAN 1-53
FRNDINT 1-53
FRSTOR 1-53
FSAVE/FNSAVE 1-54
FSCALE 1-54
FSQRT 1-55

FST 1-55
FSTCW/FNSTCW 1-56
FSTENV/FNSTENV 1-56
FSTP 1-57
FSTSW/FNSTSW 1-57
FSUB 1-58
FSUBR 1-59

FTST 1-60

FWAIT 1-60
FXAM 1-61
FXCH 1-62
FXTRACT 1-62
FYL2X 1-63
FYL2XP1 1-63
F2XM1 1-64
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hardware interface 1-27

instruction set 1-35

interconnection 1-28

number system 1-34

programming interface 1-26

register stack 1-30

status word 1-31

tag word 1-33
memory expansion options, 1-197

DIP module start address 1-201

memory module description 1-198

memory module pin configuration 1-199

memory option switch settings G-1

R/W memory operating characteristics 1-198

switch-configurable start address 1-200
memory locations,

reserved 2-8
memory map,

BIOS 2-9

system 1-11
Memory Read Command (MEMR), I/O channel 1-18
memory switch settings, G-1

extender card G-1

memory options G-1

system board G-1
Memory Write Command (MEMW), I/O channel 1-18
(MEMR) Memory Read Command, I/O channel 1-18
(MEMW) Memory Write Command, I/0 channel 1-18
microprocessor (see Intel 8088 microprocessor)
mode control and status register 1-139
mode select register 1-141
modem control register 1-236
modem status register 1-238
monochrome display 1-121
monochrome display and printer adapter 1-113
monochrome display adapter 1-115

6845 CRT control port 1-118

6845 CRT status port 1-118

block diagram 1-114

character attributes 1-117

connector specifications 1-119

I/O address and bit map 1-117

programming considerations 1-115
monochrome display, 1-121

operating characteristics 1-122

specifications E-3
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Motorola 6845 CRT Controller,
(see color/graphics monitor adapter)
(see monochrome display adapter)

N

National Semiconductor INS8250 Asynchronous
(see asynchronous communications adapter)
functional pin description 1-221
input signals 1-221
input/output signals 1-225
output signals 1-224

null (printer) 1-92

O

one bit delay mode register 1-283
operating mode register 1-280

OSC (oscillator) 1-16

Oscillator (OSC), I/0O channel 1-16

P

parameter passing (ROM BIOS) 2-3
pause (keyboard extended code) 2-17
power good signal 1-24
power supply 1-21
connectors 1-23
input requirements 1-22
over-voltage/current protection 1-24
pin assignments 1-23
power good signal 1-24
Vac output 1-22
Vdc output 1-22
print screen (keyboard extended code) 2-17
printer adapter, 1-107
block diagram 1-108
connector specifications 1-111
programming considerations 1-109
printer control codes, 1-91
1/8-inch line feeding 1-94
1920 bit-image graphics mode 1-101
480 bit-image graphics mode 1-97
7/72-inch line feeding 1-94
960 bit-image graphics mode 1-99
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960 bit-image graphics mode normal speed 1-100
bell 1-92
cancel 1-93
cancel ignore paper end 1-95
cancel skip perforation 1-99
carriage return 1-92
clear printer buffer 1-100
compressed 1-93
compressed off 1-93
double strike 1-96
double strike off 1-97
double width 1-99, 1-93
double width off 1-93
emphasized 1-96
emphasized off 1-96
escape 1-93
form feed 1-92
home head 1-91
horizontal tab 1-92
ignore paper end 1-94
line feed 1-92
null 1-92
printer deselected 1-93
printer selected 1-93
select character set 1 1-94
select character set 2 1-94
set horizontal tab stops 1-96
set lines per page 1-96
set skip perforation 1-99
set variable line feeding 1-97
set vertical tabs 1-95
starts variable line feeding 1-94
subscript/superscript 1-99
subscript/superscript off 1-99
underline 1-94
unidirectional printing 1-99
vertical tab 1-92
printer deselected (printer) 1-93
printer selected (printer) 1-93
printer, 1-81
additional specifications 1-83
cable 1-81
connector pin assignment 1-87
control codes 1-91
graphic character set 1 1-103
graphic character set 2 1-105
interface signal descriptions 1-87
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matrix character set 1-101

modes 1-90

parallel interface 1-86

parallel interface timing diagram 1-86

specifications 1-82, E-3

switch locations 1-84

switch settings 1-84
processor (see Intel 8088 micrprocessor)
programmable baud rate generator 1-229
programming considerations,

asynchronous communications adapter 1-226

binary synchronous communications adapter 1-253

color/graphics monitor adapter 1-137

diskette drive adapter 1-151

extender card 1-74

fixed disk drive adapter 1-179

monochrome display adapter 1-115

printer adapter 1-109

receiver card 1-77

SDLC adapter 1-275
prototype card, 1-209

block diagram 1-210

external interface 1-213

I/O channel interface 1-211

layout 1-211

system loading and power limitations 1-213

Q

quick reference, character set C-12

R

receiver buffer register 1-249
receiver card, 1-77

block diagram 1-78

programming considerations 1-77
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register,

6845 description (color/graphic adapter) 1-139
color select (color/graphic adapter) 1-140
command status O (diskette drive adapter) 1-167
command status 1 (diskette drive adapter) 1-168
command status 2 (diskette drive adapter) 1-169
command status 3 (diskette drive adapter) 1-170

data (fixed disk drive adapter) 1-185

data transfer mode (SDLC) 1-272

digital output (diskette drive adapter) 1-153
DPC (diskette drive adapter) 1-167

interrupt enable (asynchronous communications) 1-235
interrupt identification (asynchronous communications) 1-235
line control (asynchronous communications) 1-227

line status (asynchronous communications) 1-231

mode control and status (color/graphics) 1-139

mode select (color/graphics) 1-141

modem control (asynchronous communications) 1-236
modem status (asynchronous communications) 1-238

one-bit delay mode (SDLC) 1-283
operating mode (SDLC) 1-280

receiver buffer (asynchronous communications) 1-240

serial I/O mode (SDLC) 1-282
status (color/graphics) 1-143
status (fixed disk drive adapter) 1-181

transmitter holding (asynchronous communications) 1-241

reserved interrupts,

BASIC and DOS 2-7
reserved memory locations 2-7
Reset Drive (RESET DRYV), 1I/O channel 1-16
RESET DRV (Reset Drive), I/O channel 1-16
RF modulator connector specifications 1-147
ROM BIOS, 2-2

Fixed Disk A-84

System A-2
ROM, adapter cards with 2-10
RS-232C,

interface standards F-2
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scan codes,
keyboard 1-65
scroll lock (keyboard extended code) 2-14
SDLC (see synchronous data link control)
select character set 1 (printer) 1-94
select character set 2 (printer) 1-94
sense bytes, fixed disk drive adapter 1-181
serial I/O mode register 1-282
set horizontal tab stops (printer) 1-96
set lines per page (printer) 1-96
set skip perforation (printer) 1-99
set variable line feeding (printer) 1-95, 1-97
set vertical tabs (printer) 1-95
shift (keyboard extended code) 2-13
shift key priorities (keyboard code) 2-14
shift states (keyboard extended code) 2-13
software interrupt listing 2-4
speaker connector 1-20
speaker drive system 1-20
speaker interface 1-20
specifications,
80 CPS printers E-3
color display E-2
expansion unit E-2
keyboard E-1
monochrome display E-3
printer 1-82
printer (additional) 1-83
system unit E-1
stack area 2-7
starts variable line feeding (printer) 1-94
status register, 1-137
color/graphics monitor adapter 1-143
fixed disk drive adapter 1-181
synchronous data link control adapter 1-276
subscript/superscript (printer) 1-99
subscript/superscript off (printer) 1-99
switch settings, G-1
diskette drive G-1
display adapter type G-1
extender card G-1
memory options G-1
printer 1-84
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system board G-1
system board memory G-1

synchronous data link control communications adapter, 1-265
8253-5 interval timer control word 1-279
8253-5 progammable interval timer 1-275
8255A-5 port A assignments 1-274
8255A-5 port B assignments 1-274
8255A-5 port C assignments 1-275
8255A-5 programmable peripheral interface 1-274
8273 command phase flow chart 1-286
8273 commands 1-285
8273 control/read/write registers 1-269
8273 data interfaces 1-270
8273 elements of data transfer interface 1-270
8273 mode register commands 1-283
8273 modem control block 1-271
8273 modem control port A 1-271
8273 modem control port B 1-272
8273 modem interface 1-271
8273 protocol controller operations 1-266
8273 protocol controller structure 1-267
8273 register selection 1-268
8273 SDLC protocol controller block diagram 1-257
8273 transmit/receiver timing 1-283
block diagram 1-265
command phase 1-284
connector specifications 1-293
control/read/write logic 1-268
data transfer mode register 1-282
device addresses 1-291
execution phase 1-287
general receive 1-288
initialization/configuration commands 1-280
initializing the SDLC adapter 1-278
interface information 1-292
interrupt information 1-291
one bit delay code register 1-283
operating mode register 1-290
partial byte received codes 1-290
processor interface 1-268
programming considerations 1-275
protocol control module features 1-266
protocol controller operations 1-266
result code summary 1-290
result phase 1-287
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selective receive 1-289
serial data timing block 1-273
serial I/O mode register 1-282
status register format 1-276
transmit 1-288
system block diagram 1-2
system board, 1-3
component diagram 1-13
data flow 1-6
R/W memory operating characteristics 1-198
switch settings G-1
System Clock (CLK), I/O channel 1-16
system memory map 1-12
system reset (keyboard extended code) 2-16
system ROM BIOS A-2
system unit, 1-3
I/O channel 1-14
I/O channel diagram 1-15
keyboard interface 1-67
power supply 1-21
speaker interface 1-20
specifications E-1
system board 1-3

T

T/C (Terminal Count), I/O channel 1-19
transmitter holding register 1-241

U

underline (printer) 1-94
unidirectional printer (printer) 1-99
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Vac output,
system unit 1-22
Vdc output,
system unit 1-22
vectors with special meanings 2-5
vertical tab (printer) 1-92
voltage interchange,
asynchronous communications adapter 1-215

Numerics

1/8 inch line feeding (printer) 1-94
1920 bit-image graphics mode (printer) 1-100
480 bit-image graphics mode (printer) 1-97
6845,

(see color/graphics monitor adapter)

(see monochrome display adapter)
7/72 inch line feeding (printer) 1-94
8088,

(see Intel 8088 microprocessor) 1-4
8250,

(see asynchronous communications adapter)
8253-5,

(see synchronous data link control adapter)
8255A 1-10
8255A-5,

(see synchronous data link control adapter)
8273,

(see synchronous data link control adapter)
960 bit-image graphics mode (printer) 1-99
960 bit-image graphics mode normal speed (printer) 1-100
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