












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































firmware. Memory chips with
integrated programs already
incorporated on the chip.

gate. (1) A device or circuit
that has no output until it is
triggered into operation by one
or more enable signals, or until
an input signal exceeds a
predetermined threshold
amplitude. (2) A signal that
triggers the passage of other
signals through a circuit.

_graphic. A symbol produced by
a process such as handwriting,
- drawing, or printing.

hertz (Hz). A unit of frequency
-equal to one cycle per second.

hex. Abbreviation for
hexadecimal.

hexadecimal (Hex). Pertaining
to a selection, choice, or
condition that has 16 possible
values or states. These values
or states usually contain 10
digits and 6 letters, A through
F/ Hexadecimal digits are
equivalent to a power of 16.

high-order position. The

leftmost position in a string of
characters.

Glossary-8

Hz. Hertz.

interface. A device that alters
or converts actual electrical
signals. between distinct
devices, programs, or systems.

k. . An abbreviation for the
prefix kilo;that is, 1,000

-decimal notation.

K. When referring to storage
capacity, 2 to the tenth power;
1,024 in decimal notation.

KB (Kilobyte). 1,024 bytes.

k byte. 1,024 bytes.

-kHz. A wunit of frequency equal

to 1,000 hertz.

‘kilo(k). One thousand.

latch. (1) A feedback loop in
symmetrical digital circuits
used to maintain a state. (2) A
simple logic-circuit storage
element comprising two gates
as a unit.

LED. Light-emitting diode.



light-emitting diode (LED). A
semi-conductor chip that gives
off visible or infrared light
when activated.

Jow-order position. The

N\
C’ rightmost position in a string of

characters.

m. (1) Milli; one thousand or
thousandth part. (2) Meter.

M (Mega). 1,000,000 in
decimal notation. When
referring to storage capacity, 2
to the twentieth power;
1,048,576 in decimal notation.

“mA. Milliampere.

machine language. (1) A
language that is used directly
by a machine. (2) Another
term for computer instruction
code.

main storage. A storage device
in which the access time is
effectively independent of the
location of the data.

MB. Megabyte, 1,048,576

- bytes.

mega (M). 10 to the sixth
power, 1,000,000 in decimal
notation. When referring to
storage capacity, 2 to the
twentieth power. 1,048,576 in
decimal notation.

megabyte (MB). 1,048,576
bytes.

megahertz (MHz). A unit of
measure of frequency. One
megahertz equals 1,000,000
hertz.

MFM. Modified frequency
modulation.

MHz. Megahertz.

microprocessor. An integrated
circuit that accepts coded
instructions for execution; the
instructions may be entered,
integrated, or stored internally.

microsecond. (us) One-mil-
lionth of a second.

milli(m). One thousand or one
thousandth.

milliampere(mA). One
thousandth of an ampere.

millisecond(ms). One
thousandth of a second.

Glossary-9



mnemonic. A symbol chosen to
assist the human memory; for
example, an abbreviation such
as “mpy”’ for “multiply.”

mode. (1) A method of
operation; for example, the
binary mode, the interpretive
mode, the alphanumeric mode.
(2) The most frequent value in
the statistical sense.

modem
(Modulator~Demodulator). A
device that converts serial (bit
by bit) digital signals from a
business machine (or data
terminal equipment) to analog
signals which are suitable for
transmission in a telephone
network. The inverse function
is also performed by the
modem on reception of analog
signals.

modified frequency modulation
(MFM). The process of
varying the amplitude and
frequency of the “write”
signal. MFM pertains to the
number of bytes of storage that
can be stored on the recording
media. The number of bytes is
twice the number contained in
the same unit area of recording
media at single density.

Glossarv=10

modulo check. A calculation
performed on values entered
into a system. This calculation
is designed to detect errors.

monitor. (1) A device that
observes and verifies the
operation of a data processing
system and indicates any
specific departure from the
norm. (2) A television type
display, such as the IBM
Monochrome Display.

(3) Software or hardware that
observes, supervises, controls,
or verifies the operations of a
system.

ms. Millisecond; one
thousandth of a second.

multiplexer. A device capable
of distributing the events of an
interleaved sequence to the
respective activities.

NAND. A logic operator
having the property that if P is
a statement, Q is a statement,
R is a statement, ... , then the
NAND of P,Q,R,...is true if at
least one statement is false,
false if all statements are true.

nanosecond. (ns) One-billionth —~

of a second.



nonconjunction. (1) The dyadic
Boolean operation the result of
which has the Boolean value 0
if, and only if, each operand

\ has the Boolean value 1.
§
‘non-return-to-zero inverted
(NRZI). A transmission
encoding method in which the
data terminal equipment
changes the signal to the
opposite state to send a binary
0 and leaves it in the same state
to send a binary 1.

NOR. A logic operator having
the property that if P is a
statement, Q is a statement, R
is a statement, ...,then the NOR
“of P,Q,R,...is true if all
statements are false, false if at
least one statement is true.

NOT. A logical operator
having the property that if P is
a statement, then the NOT of P
is true if P is false, false if P is
true.

NRZI. Noan-return-to-zero

inverted.

ns. Nanosecond; one-billionth

C‘\ of a second.

operating system. Software that
controls the execution of
programs; an operating system
may provide services such as
resource allocation, scheduling,
input/output control, and data
management.

OR. (1) A logic operator
having the property that if P is
a statement, Q is a statement,
R is a statement, ...,then the
OR of P,Q,R,...is true if at least

- one statement is true, false if all

statements are false.

output. Pertaining to a device,
process, or channel involved in
an output process, or to the
data or states involved in an
output process.

output process. (1) The process
that consists of the delivery of
data from a data processing
system, or from any part of it.
(2) The return of information
from a data processing system
to an end user, including the
translation of data from a
machine language to a language
that the end user can
understand.

K1esso|o)

overcurrent. A current of
higher than specified strength.



overvoltage. A voltage of
higher than specified value.

parallel. (1) Pertaining to the
concurrent or simultaneous
operation of two or more
devices, or to the concurrent
performance of two or more
activities. (2) Pertaining to the
concurrent or simultaneous
occurrence of two or more
related activities in multiple
devices or channels.

(3) Pertaining to the
simultaneity of two or more
processes. (4) Pertaining to the
simultaneous processing of the
individual parts of a whole,
such as the bits of a character
and the characters of a word,
using separate facilities for the
various parts. (5) Contrast with
serial.

PEL. Picture element.

personal computer. A small
home or business computer
that has a processor and
keyboard and that can be
connected to a television or
some other monitor. An
optional printer is usually
available.

picture element (PEL). (1) The
smallest displayable unit on a
display. (2) Synonymous with
pixel, PEL.

pinout. A diagram of
functioning pins on a pinboard.

pixel. Picture element.

polling. (1) Interrogation of
devices for purposes such as to
avoid contention, to determine
operational status, or to
determine readiness to send or
receive data. (2) The process
whereby stations are invited,
one at a time, to transmit.

port. An access point for data
entry or exit.

printed circuit board. A piece
of material, usually fiberglass,
that contains a layer of
conductive material, usually
metal. Miniature electronic
components on the fiberglass
transmit electronic signals
through the board by way of
the metal layers.

program. (1) A series of actions
designed to achieve a certain
result. (2) A series of
instructions telling the
computer how to handle a



problem or task. (3) To design,
write, and test computer
programs.

____programable read-only memory
(PROM). Non-erasable
programable memory. PROM
information is not destroyed
when power is removed.

programming language. (1) An
artificial language established
for expressing computer
programs. (2) A set of
characters and rules, with
meanings assigned prior to their
use, for writing computer
programs.

f\-, PROM. Programmable
“—"read-only memory.

propagation delay. The time
necessary for a signal to travel
from one point on a circuit to
another.

radix. (1) In a radix numeration
system, the positive integer by
which the weight of the digit
place is multiplied to obtain the -
weight of the. digit place with
the next higher weight; for
example, in the decimal

C

numeration system, the radix of
each digit place is 1.0.
(2) Another term for base. -

radix numeration system. A
positional representation
system in which the ratio of the
weight of any one digit place to
the weight of the digit place
with the next lower weight is a
positive integer. The
permissible values of the
character in any digit place
range from zero to one less
than the radix of the digit
place.

RAS. Row address strobe.

RGBI. Red-green-blue-intensity.

read-only memory (ROM).- A
storage device whose contents
cannot be modified, except by
a particular user; or when
operating under particular
conditions; for example, a
storage device in which writing
is prevented by a lockout.

o
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read/write memory. A storage
device whose contents can be
modified.

red-green-blue-intensity (RGBI).
The description of a direct-drive
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color monitor which accepts
red, green, blue, and intensity
signal inputs.

register. (1) A storage device,
having a specified storage
capacity such as a bit, a byte,
or a computer word, and
usually intended for a special
purpose. (2) On a calculator, a
storage device in which specific
data is stored.

RF modulator. The device used
to convert the composite video
signal to the antenna level input
of a home TV.

ROM. Read-only memory.

ROMY/BIOS. The basic
input/output system resident in
- 'ROM, which provides the -
device level control of the
major I/O devices in the
computer system.

- row address strobe (RAS). A
signal that latches the row
addresses in a memory chip.

RS-232C. The standards set
by the EIA for communications
between computers and
external equipment.

RTS. Request to send.
Associated with modem
control.

run. A single continuous
performance of a computer
program or routine.

scan line. The use of a cathode
beam to test the cathode ray
tube of a display used with a
personal computer.

schematic. The description,

-usually in diagram form, of the

logical and physical structure of
an entire data base according to
a conceptual model.

sector. That part of a track or
band on a magnetic drum, a
magnetic disk, or a disk pack
that can be accessed by the
magnetic heads in the course of

- a predetermined rotational

displacement of the particular
device.

- .serdes. Serializer/deserializer.

serial. (1) Pertaining to the
sequential performance of two
or more activities in a single
device. In English, the
modifiers serial and parallel
usually refer to devices, as
opposed to sequential and

—

—

—



consecutive, which refer to
processes. (2) Pertaining to the
sequential or consecutive
occurrence of two or more
related activities in a single
device or channel.

(3) Pertaining to the sequential

- processing of the individual

-parts of a whole, such as the

. bits of a character or the

--characters of a word, using the

same facilities for successive

%2 parts. (4)Contrast with

- parallel. .

. _sink. "A device or circuit into
.. which current drains.

()

- software. (1) Computer
. programs, procedures, rules,

and pessible associated.
documentation concerned with
the operation of a data
processing system. (2) Contrast:
with hardware.

source. The origin of a signal
or electrical energy.

source circuit. (1) Generator
circuit. (2) Control with sink.

SS. Start-stop transmission.

start bit. Synonym for start
signal.

‘start-of-text character

(STX). A transmission control
character that precedes a test
and may be used to terminate
the message heading.

start signal. (1) A signal to a
receiving mechanism to get
ready to receive data or
perform a function. (2)In a.
start-stop system, a signal
preceding a character or block
that prepares the receiving
device for the reception of the
code elements. Synonymous
with start bit.

start-stop (SS) -

transmission. (1) A synchronous
transmission such that a group
of signals representing a
character is preceded by a start
signal and followed by a stop
signal. (2) Asynchronous
transmission in which a group.
of bits is preceded by a start bit
that prepares the receiving
mechanism for the reception
and registration of a character
and is followed by at least one
stop bit that enables the
receiving mechanism for the
reception and registration of a
character and is followed by at
least one stop bit that enables
the receiving mechanism to

Q
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. come to an idle condition

pending the reception of the
next character.
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stop bit. Synonym for stop
signal.

stop signal. (1) A signalto a
receiving mechanism to wait
for the next signal. (2)Ina
start-stop system, a signal
following a character or block
that prepares the receiving
device for the reception of a
subsequent character or block.
Synonymous with stop bit.

strobe. (1) An instrument used

to determine the exact speed of
circular or cyclic movement.

(2) A flashing signal displaying
an exact event.

STX. Start-of-text character.

synchronous transmission. Data
transmission in which the
sending and receiving devices
are operating continuously at
the same frequency and are
maintained, by means of
correction, in a desired phase
relationship.

text. In ASCII and data

communication, a sequence of
characters treated as an entity
if preceded and terminated by

Glossarv-16

one STX and one ETX
transmission control,
respectively.

track. The path or one of

the set of paths, parallel to the I
reference edge on a data
medium, associated with a
single reading or writing
component as the data medium
moves past the component. -
(2) The portion of a moving |
data medium such as a drum, !
tape, or disk, that is accessible !
to a given reading head

position.

transistor-transistor logic
(TTL). A circuit in which the
multiple-diode cluster of the
diode-transistor logic circuit
has been replaced by a
multiple-emitter transistor.

TTL. Transistor-transistor
logic.

TX Data. Transmit data.

Associated with modem [
control. External connections :
of the RS-232C asynchronous :
communications adapter !
interface. ;

video. Computer data or
displayed on a cathode ray tube
monitor or display.



write precompensation. The
varying of the timing of the
head current from the outer

tracks to the inner tracks of the
diskette to keep a constant

write signal.
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Index

CA
+AQ0 3-7, 3-72
+AQ thru A3 3-20 7
AQ thru A07, memory signal 3-7
A0 thru A19, I/0 signal 2-23
A0 thru Al4, program cartridge signal 2-114
Al 3-72
A2 3-72
A9 3-21,3-72
-ACKNLG, graphics printer signal 3-113
adapter
See diskette drive adapter
adapter ROM module addresses, valid 5-18
adapter cable
for serial devices 3-89
connector specifications 3-90
Q_/ signal cable 3-89
for cassette
connector specifications 3-91
for IBM color display
connector specifications 3-93
addresses
FDC (data register) 3-17
FDC (status register) 3-17
parallel printer attachments 5-13
ROM modules, valid 5-18
RS232-C attachments 5-13
advanced BASIC, system ROM 4-13
ALE, 1/O signal 2-24
ANSWER, modem command 3-44
ASCII, extended 5-21
~ -ATRCDIN 39
C ATR LATCH 3-7
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attachable joystick
block diagram 3-78
connector specifications 3-79
electrical centering control 3-77
free floating mode 3-77
spring return mode 3-77
x-axis 3-77
y-axis 3-77
AUDIO IN, I/O signal 2-28
AUTO FEED XT 3-114
available options 1-3

B

-BASE 1 ROM IN CARTRIDGE, program cartridge signal 2-115
-BASE 2 ROM IN CARTRIDGE, program cartridge signal 2-115
BASIC, cartridge 4-13
BASIC screen editor special functions 541
BASIC workspace variables 5-16
BAUDCLK 3-73
beeper
block diagram 2-85
input sources 2-85
BEL, graphics printer control code 3-117
BIOS
example, interrupt usage 5-5
interrupt hex 10 4-17
interrupt hex 14 4-18
interrupt hex 16 4-15
interrupt hex 1D 4-17
memory map 5-17
power-on initialization stack-area memory location 5-13
vectors list, interrupt  5-7
vectors with special meanings
interrupt hex 1B - keyboard break address 5-8
interrupt hex 1C - timer tick 5-8
interrupt hex 1D - video parameters 5-9
interrupt hex 1E - diskette parameters 59
interrupt hex 1F - graphics character pointers (2nd 128) 5-9
interrupt hex 44 - graphics character pointers (1st 128) 5-9
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interrupt hex 48 - cordless keyboard translation 5-10
interrupt hex 49 - non-keyboard scan-code translation-table
address 5-10
BIOS cassette logic
cassette read 549
o cassette write 548
\_/ tape block components 5-50
tape block format 5-50
timing chart 549
data record architecture 5-50
error detection 5-51
software algorithms - interrupt hex 15 5-47
cassette status in AH 548
request types in register AH 547
block diagrams
attachable joystick 3-78
beeper 2-85
cassette motor control 2-41
compact printer 3-134
diskette drive adapter 3-14
infra-red receiver 2-98
keyboard interface 2-106
-~~~  memory and display expansion 3-6
\__  modem 3-36
parallel printer attachment 3-97
read hardware 2-40
serial port (RS232) 2-127
sound subsystem 2-89
system 1-6
system board 29
video color/ graphics subsystem 2-46
write hardware 240
bootstrap stack-area memory location 5-13
break, cordless keyboard 5-34
BREAK, modem command 3-44
buffer, cordless keyboard 5-36
bus cycle time 2-13
BUSY, graphics printer signal 3-113
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C

cable, adapter
See adapter cable
cable, keyboard
See keyboard cord -
cable, power
See power cable
cable, signal
See signal cable :
-CABLE CONNECT 2-101, 3-87
CAN, compact printer control code 3-141
CAN, graphics printer control code 3-118
-CARD INSTALL 3-73
-CARD SLCTD, I/O signal 2-28
cartridge BASIC 4-13
cartridge, program
See program cartridge
CARTRIDGE RESET TAB, program cartridge signal 2-116
+CAS 3-8
cassette BASIC, system ROM 4-12
cassette interface
block diagram, cassette motor control 2-41 -
block diagram, read hardware - 240
block diagram, write hardware 2-40
connector specifications 241
motor control 241
output to audio subsystem 2-39
cassette logic, BIOS
See BIOS cassette logic
character codes, cordless keyboard 5-27
character set, compact printer 3-148, 3-149 -
character set 1 = 3-128
description 3-109
character set 2 3-130
description -3-109
CLK, I/O signal 2-23
clock crystal frequency, system 2-6
color burst signal frequency 2-6
color display
connector specifications 3-83
electrical requirements 3-81
horizontal drive frequency 3-82
operating characteristics 3-82.
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screen characteristics 3-82
video bandwidth 3-82

color/ graphics

C

TN
(

()

all points addressable graphics (APA) mode
high-resolution 2-color 2-58
high-resolution 4-color 2-59
low-resolution 16-color 2-56
‘medium-resolution 4-color 2-57
medium-resolution 16-color 2-58
modes available 2-56
screen border colors 2-45
storage organization memory map 2-61
alphanumeric (A/N) mode
attribute byte definition 2-55
attributes 2-43
display character format 2-54
block diagram 246

- character size and description 2-43

characters available 2-44
composite connector specifications 2-83
CRT page register 247
CRT/processor page register .
CRT page 0 thru2 2-79
processor page 0 thru2. 2-79 -
video adr mode 0 and'1  2-80
direct drive connector specifications 2-82

- four-color mode palette. 2-50
- light pen connector specifications: 2-75

memory map 2-48
mode selection summary 2-81
sequence for changing modes 2-81

- page register 2-47

programming considerations
6845 CRT controller 2-75
register table 2-76
RF connector specifications 2-83

. ROM character generator 2-44, 2-49

sixteen-color mode. palette 2-52
storage organization
accessing the RAM 247
RAM address 247
summary of available colors 2-53
two-color mode palette - 2-50
video bandwidth 2-49
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video gate array
address register 2-74
border color register bit functions 2-66
mode control 1 register bit functions 2-64
mode control 2 register bit functions 2-66
attribute byte definition 2-67
mode selection summary 2-81
palette mask register bit functions 2-65
palette registers 2-71
format 2-71
register addresses 2-63
reset register bit functions 2-69
sequence for changing modes 2-81
status register bit functions 2-73
vertical retrace interrupt 2-82
video I/ O devices and addresses
6845 CRT 245, 247, 2-75
register table 2-76
command character, modem 3-40
commonly used functions, cordless keyboard 5-38
compact printer
block diagram 3-134
character set 3-148, 3-149
connector specifications  3-150
control codes 3-140 thru 3-141 thru 3-147
description  3-133
print mode combinations, allowable 3-140
serial interface
description  3-139
timing diagram 3-139
signal cable 3-133
specifications, general 3-135 thru 3-138
compatibility to Personal Computers
black and white monochrome display 4-18
color graphics capability differences 4-15
color modes available only on PCjr 4-16
comparison, PCjr to Personal Computers hardware 4-10
non-DMA operation considerations 4-19
screen buffer differences 4-12
software determination of the computer 4-19
timing dependencies 4-5
unequal configurations 4-7
user available read/write memory 4-12
video hardware address difference 4-16
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complex sound generator
See SN76496N
See sound subsystem
connector for television
channel selector switch  3-85
computer/television selector switch 3-85
connector specifications 3-86
signal cable 3-85
connector locations, system board 2-10
connector specifications
adapter cable for cassette 3-91
adapter cable for color display 3-93
adapter cable for serial devices 3-89
attachable joystick 3-79
audio 2-87
cassette (system board) 2-41
color display 3-83
compact printer 3-150
composite video (system board) 2-83
connector for television 3-85
direct drive (system board) 2-82
diskette drive 3-29
diskette drive adapter 3-25
games interface (system board) 2-123
graphics printer 3-115
infra-red receiver (system board) 2-100
I/O expansion 2-22
keyboard cord 3-88
light pen (system board) 2-75
memory and display expansion 3-10
modem 3-75
parallel printer attachment 3-104
power board 2-136
program cartridge 2-117
RF modulator (system board) 2-83
system board 2-10
control codes, compact printer 3-140 thru 3-147
control codes, graphics printer 3-116 thru 3-122
control latch, parallel printer attachment 3-101
controller, floppy disk (FDC) 3-16
cordless keyboard
BASIC screen editor special functions 5-41
battery power 2-102
buffer 5-36
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-CABLE CONNECT signal 2-101
character codes 5-27
commonly used functions 5-38
data format 2-104
data path 2-102
disabling the infra-red circuits 2-101, 2-103
DOS special functions 5-42
extended codes 5-30
function map, 83-key keyboard to cordless keyboard 5-25
interface block diagram 2-106
layout and keybutton numbering 5-22
parity bit 2-104
phantom-key detection 2-103
scan-codes, matrix 5-23
shift keys combinations, allowable
shift keys priorities 5-33
shift states description 5-31
alt key 5-32
caps lock 5-33
ctrl key 5-32
shift key 5-32
special handling description
break 5-34
enable/disable keyboard click 5-36
function lock 5-35
functions 1 thru 10 5-35
other characteristics 5-36
pause 5-34
phantom-key scan-code (hex 55) 5-36
print screen 5-34
run diagnostics 5-36
screen adjustment 5-35
scroll lock 5-35
system reset 5-34
typematic suppression 5-36
start bit 2-104
stop bit 2-104
transmission timing  2-105
transmitter, infra-red 2-103
80C48, keyboard microprocessor 2-103
COUNT, modem command 4-45
CPUDLY 3-8
CPU LATCH 3-9
CR, compact printer control code 3-141
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CR, graphics printer control code 3-117
~CS2 thru ~CS7, program cartridge signal 2-115
-CTS, modem 3-71

D

D0 thru D7 3-7, 3-73
DO thru D7, program cartridge signal 2-114
~-DACK 0, I/O signal 2-27
DACK 0 3-21
DATA 1 thru DATA 8, graphics printer signal 3-113
data latch, parallel printer attachment 3-99
DC2, compact printer control code 3-141
DC2, graphics printer control code 3-118
DC4, compact printer control code 3-141
DCA4, graphics printer control code 3-118
DIAL, modem command 3-46
differences, PCjr to Personal Computer
addressing of internal modem 4-18
addressing of serial port 4-18
black and white monochrome display 4-18
color graphics capability differences 4-15
color modes available only on PCjr 4-16
compatibility of hardware 4-10
compatibility of configurations 4-7
non-DMA operation considerations 4-19
screen buffer 4-12
software determination of the computer 4-19
timing dependencies -4-5
user available read/ write memory 4-12
video hardware address difference 4-17
~-DIRECTION 3-23
~-DISABLE CASO 3-8
~DISABLE EDATA 3-7
diskette 3-31
~-DISKETTE CARD INSTALLED 3-20
~-DISKETTE CS 3-21
diskette drive differences, PCjr to Personal Computer 4-13
diskette drive
connector specifications 3-29
electrical requirements  3-28
load lever 3-27
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media cooling fan 3-28
sensors 3-28
diskette drive adapter
additional comments 3-19
block diagram 3-14
connector specifications  3-25
digital output register (DOR) 3-15
diskette drive constants 3-19
diskette drive interface signals 3-22
diskette format 3-18
electrical requirements  3-24
floppy disk controller (FDC) 3-16
I/0 channel interface signals 3-19
location 2-10
signal cable 3-13
watchdog timer (WDT) 3-16
0 thru D7, IO signal 2-24
DOS special functions 5-42
-DRIVE SELECT 3-22
DRQO 3-21
DRQ 0, I/O signal 2-27
-DSR modem 3-72
DTMF (dial-tone modulated-frequency) 3-35
-DTR, modem 3-71

E

electrical centering control, joystick 3-77
electrical requirements
color display 3-82
compact printer 3-137
diskette drive  3-28
diskette drive adapter 3-24
graphics printer  3-109
enable/disable keyboard click 5-36
ESC control codes, compact printer 3-141 thru 3-146
ESC control codes, graphics printer 3-118 thru 3-127
extended ASCII 5-21
extended codes, cordless keyboard 5-31
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F

FF, compact printer control code 3-146
FF, graphics printer control code 3-117
FDC (floppy disk controller)

See floppy disk controller
floppy disk  3-31
floppy disk controller (FDC) 3-16

commands 3-18

functions not supported 3-18

I/O addresses 3-17

power-up parameters settings 3-17
floppy disk drive (FDD) 3-16
FORMAT, modem command 3-47
function lock, cordless keyboard 5-35
functions 1 thru 10, cordless keyboard 5-35

G

games interface
block diagram 2-120
connector specifications 2-123
digital input format 2-121
joystick input data 2-119
paddle input data 2-122
pushbutton inputs 2-122
resistance range 2-121
resistive input format 2-121
resistive to digital input equation 2-119

GATE 39

graphics
See color/graphics

graphics printer
characterset I 3-128

description  3-109
character set 2 3-130
description  3-109

control codes 3-116 thru 3-127
DIP switch settings 3-111
electrical requirements  3-109
environmental conditions 3-109
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interface timing diagram 3-113
signal cable 3-107

signal pin assignments 3-115
signals, interface 3-113 thru 3-114
specifications  3-107

H

HANGUP, modem command 3-48

hardware differences, PCjr to Personal Computer
-HEAD SELECT 1 3-23

HLDA, I/O signal 2-27

‘horizontal drive frequency, color display 3-82
-HRQ, I/O signal 2-26

HT, compact printer control code 3-146

HT, graphics printer control code 3-117

IBM Connector for Television
See connector for television
IBM PC Compact Printer
-See compact printer
IBM PCjr Adapter Cable for Cassette
See adapter cable for cassette
IBM PCjr Adapter Cable for IBM Color Display
See adapter cable for IBM color display
IBM PCjr Adapter Cable for Serial Devices
See adapter cable for serial devices
IBM PCjr Attachable Joystick
See attachable joystick
- IBM PGjr Diskette Drive
- See diskette drive
IBM PCjr Diskette Drive Adapter
See diskette drive adapter
IBM PCjr Internal Modem
‘See internal modem
. IBM PC;jr Parallel Printer Attachment
-See parallel printer attachment

12-Index
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IBM PCjr 64KB Memory and Display Expansion
See. memory and display expansion
1BM Personal Computer Graphics Printer
See graphics printer.
-INDEX 3-24
infra-red link
block diagram, receiver 2-98
connector specifications 2-100
functional description” 2-97
programming considerations
parity errors  2-99
phase errors  2-99
receiver 2-97
transmitter 2-103
test frequency 2-98

" INITIALIZE, modem command 348

10/-M, 1/O signal 2-26
1/0 channel
expansion connector specifications 2-22
I/O read/write cycle times 2-21
map 2-29
- memory read/ write cycle times 2-21
port A0 input description 2-36.
port AQ. output description -2-35
signals 2-23 thru 2-28
diskette drive adapter 3-19
memory and display expansion 3-7
modem 3-70, 3-73
integrated circuits
See 6845 CRT controller
See 80C48
See 8088
See INS8250A
See MCM6665AL15
-See MK38000
See TMM23256P
-See TMS4164-15
- See 8253-5 programmable timer/ counter
See 8255A
See 8259A
See 8284 A clock chip
See SN76496N
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internal modem

address, memory location of 5-13
asynchronous communications element 3-68
block diagram 3-36
command

arguments 341

command character 340

delimiter 341

format 3-40

format guidelines 340
commands 3-44 thru 3-58
connector specifications  3-75
dialing 3-60

status  3-60
default state 3-63
editing/changing commands 3-59
location 2-10
loss of carrier 3-60
modes of operation  3-68
opposite commands 3-60
programming examples 3-63
signals 3-70
smart 103 modem  3-37
telephone company interface 3-74

transmitter/ receiver data format 3-70 —
8250A 3-68 '
description of registers 3-69
-IOR 3-73

INS8250A 3-68 ﬁ
INS8250A -OUT 1, modem 3-71 !
INT, graphics printer signal 3-114 i
interrupt controller, programmable ;

See 8259A !
interrupt setup example 2-16 :
interrupt usage example 5-5
interrupt vector list 5-7
interrupts, hardware .

IRQ3 2-129

+IRQ4 3-70

+IRQ6 3-20

+IRQ7 3-99

priority 2-15 —

used by system board 2-6

used by I/O channel 2-6
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interrupts reserved for BIOS, DOS, and BASIC 5-14
-IOR, I/O signal 2-25

-IOW 3-73

-IOW, 1/Osignal 2-25

IRQI, I/O signal 2-25

IRQ2, I/O signal 2-25

IRQ7,1/0O signal 2-25

J

joystick, attachable
See attachable joystick

K

keyboard

See cordless keyboard »
keyboard click, enable/disable 5-36
keyboard cord

-CABLE CONNECT 2-101, 3-81

connector specifications 3-88
keyboard microprocessor

See 80C48

L

-LCG 39
LF, compact printer control code 3-146
LF, graphics printer control code 3-117
light pen 2-74
line spacing, graphics printer 3-108
load lever, diskette drive 3-27
location

DIP switches, graphics printer

diskette drive adapter 2-10

internal modem 2-10

memory and display expansion 2-10, 3-5
LONG RESPONSE, modem command 3-49
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M

maps
See BIOS, memory map
See cordless keyboard, function map
See memory maps
See scan-code map
See system memory map
matrix scan-codes, cordless keyboard 5-23
MCM6665AL1S 2-17, 3-5
MD0 thru MD7 3-7
media cooling fan 3-28
MEM A0 thru A7 3-7
memory and display expansion
block diagram 3-6
configuration
requirements  3-5
connector specifications  3-10
EVEN memory space 3-5
location 2-10
modules used, type 3-5
ODD memory space 3-5
signals 3-7
memory maps
BIOS 5-17
BIOS, BASIC, and DOS reserved interrupts  5-14
graphics storage 2-61
memory address map 2-20
reserved memory locations 5-15
system, memory allocated for 2-20
video color/graphics subsystem 2-46
memory, 64K RAM
See memory and display expansion
See RAM
memory refresh  2-17
memory requirements 4-12
memory, user available 4-12
-MEMR, I/0 signal 2-25
~-MEMW, 1/0 signal 2-26
microprocessor, keyboard
See 80C48
Microprocessor, system
See 8088
minimum mode, 8088 2-6
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MK38000 2-19
-MODEM CS/DISKETTE CS 3-72
MODEM, modem command 3-50
modem

See internal modem
+MODEM INTR 3-73
modified frequency modulation MFM) 3-13
‘modules

See integrated circuits
motor control, cassette 2-39
-MOTOR ENABLE 3-22

N

NUL, compact printer control code 3-147

NEC fPDP765 3-13

NEW, modem command 3-50

NMI (Non-Maskable Interrupt) 2-7

Noise Generator 2-93

Non-Keyboard Scan-code Architecture 542 -
—  scan-code map 5-45
&/' translate table format 5-44

translate table default values 5-44

0

ORIGINATE, modem command 3-50
-OUT 2, modem 3-71
options, available 1-3

P

/- PAO thru PA7 2-31
\_ pause, cordless keyboard 5-34
parallel printer attachment
address, memory location of 5-13
block diagram 3-97

Index-17




connector specifications 3-104
control latch
reading from 3-101
writing to  3-101
data latch
format 3-100
reading from 3-99
writing to  3-99
printer control 3-101
+IRQ7 logic diagram 3-99
printer status signals descriptions 3-101
PB0 thru PB7 2-31 thru 2-32
PCO0 thru PC7 2-33 thru 2-34
PE, graphics printer signal 3-114
phantom-key detection 2-103
phantom-key scan-code (hex 55), cordless keyboard 5-36
PICKUP, modem command 3-51
port AQ input description 2-36
port A0 output description 2-35
power-on initialization stack-area memory location 5-13
power cable
color diaplay 3-81
power supply
connector specifications 2-138
power available 2-135
power board
over-voltage over-current protection 2-137
Vdc outputs 2-136
transformer 2-134
over-voltage over-current protection 2-137
Vacinput 2-135
Vac output 2-135
pulse dialing 3-35
print method, graphics printer 3-107
print modes, graphics printer 3-116
print screen, cordless keyboard 5-34
print sizes, graphics printer 3-108
print speed, graphics printer 3-107
printer
See compact printer
See graphics printer
printer status 3-101
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program cartridge
connector specification 2-117
description 2-107
momentary reset land 2-116
ROM chip select table 2-114
ROM locations, cartridge 2-118
C ROM mapping 2-107
signals 2-114
slot description 2-107
storage conventions
initial program loadable 2-108
DOS conventions 2-110
cartridge BASIC 2-111
type ROM modules used 2-107
programmable interrupt controller
See 8259A
programmable timer/counter, 8253-5 2-6

Q

7~ QUERY, modem command 3-52

N\
R

RAM, 64K
address space mapped to  2-17
EVEN memory 2-17
memory refresh 2-17
ODD memory 2-17
parity 2-17
read/ write cycle times 2-21
speed 2-17
type modules used 2-17
6845 CRT controller 2-17
+RAS 3-7
-READ DATA 3-24
READY, I/O signal 2-24
reserved interrupts, BIOS, DOS , and BASIC 5-14
reserved memory locations 5-15

()
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RESET, 1/O signal 2-23.

-RESET 3-20

-RESET, modem" 3-72

RETRY, modem command - 3-53

-RI, modem 3-71

-RLSD, modem 3-72

ROM subsystem ‘
address space mapped to  2-19 ny
memory map 2-20 :
read/write cycle times 2-21
type modules used 2-19

ROM module code accessed by system 5-18

"ROM module addresses, valid 5-19

-RTS, modem 3-71

run diagnostics, cordless keyboard 5-36

S

scan-code map 5-45
.scan-codes
cordless keyboard matrix -5-23
default - non-keyboard 5-43
screen adjustment, cordless keyboard 5-35
scroll lock, cordless keyboard 5-35
serial port
address, memory location of 5-13
block diagram 2-127
connector specifications 2-134
control signals 2-129
diskette operations conflict 2-125
interface 2-129
interrupt IRQ3 2-129
modes of operation 2-128
1/O decodes 2-128
output signals 2-131
ring indicate 2-130
use of the divisor-latch access-bit 2-128
voltage interchange levels 2-130
8250A -
accessible registers 2-131
features 2-125
initialization program, sample 2-134
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programmable baud rate generator 2-132
baud rate at 1.7895 MHz 2-132
maximum operating frequency 2-132
output frequency equation . 2-132

SI, compact printer control code 3-147
SI, graphics printer control code 3-118

signal cable
. adapter cable for cassette 3-91

adapter cable for serial devices 3-89
diskette drive 3-13 .
color display 3-81
connector for television 3-85
graphics printer 3-107
SIN, modem 3-71
SLCT, graphics printer signal* 3-114 -
smart 103 modem
See internal modem.
SO, compact printer control code 3-147
SO, graphics printer control code 3-112
sound subsystem ,
block diagram 2-89
complex sound generator (SN76496N) 2-88
‘ -audio tone generator features 2-89
C audio tone generator register address field 2-91 -
audio tone generator frequency 2-91
frequency generation 2-91
audio tone generator attenuator 2-92
audio tone generator noise generator. 2-93
audio tone generator noise feedback control 2-93 -
control registers  2-90
interface 2-89
connector specifications 2-87
mpXx (analog multiplexer) 2-87, 2-94
data transfer 2-95-
output buffer amperage - 2-95
. signal description 2-87
signal destinations 2-87
sound sources 2-88
use of an external speaker - 2-87
~SOUT, modem 3-71
special-functions, cordless keyboard specific 4-14
. special functions, cordless keyboard
BASIC screen editor 5-41
special functions, DOS 542

‘Index-21



SPEED, modem command 3-54
-STEP 3-22
-STROBE, graphics printer signal 3-113
system-accessible ROM-modules 5-18
system block diagram 1-6
system board
block diagram 2-9
clock crystal frequency 2-6
connectors specifications and locations 2-10
interrupts used by system board 2-6
major components list 2-8
RAM, 64K 2-17
size 2-5
subsystems list 2-6
8253-5 programmable timer/counter 2-6
system memory map 5-17
system microprocessor
See 8088
system reset 5-34

T

timers

watchdog timer (WDT) 3-16
timing dependencies, compatibility 4-5
timing diagrams

parallel printer interface 3-113
timing, keyboard transmission 2-105
timing using 1/0O devices 4-5
timing using program execution speed 4-5
TMM23256P 2-19
TMS4164-15 2-17, 3-5
-TRACK (0 3-24
track 00 sensor 3-28
translate table format, non-keyboard scan-code 543
transmitter, infra-red 2-103
TRANSPARENT, modem command 3-55
typematic suppression 5-36
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usage of BIOS 5-5
usage of keyboard 5-21

—

-V

vectors list, interrupt  5-7
vertical refresh, color display 3-82
video bandwidth, color display 3-82
video color/ graphics subsystem
See color/graphics
video gate array
register addresses 2-63
VIDEO MEMR 3-8
VOICE, modem command 3-56
VT, compact printer control code 3-147

W
—

WAIT, modem command 3-57
-WE 39

work space variables, BASIC 5-16
-WRITE DATA 3-23

-WRITE ENABLE 3-23

write precompensation 3-13
-WRITE PROTECT 3-24

write protect sensor 3-28

X

~— X-coordinate 2-121, 3-77
Q— XMIT, modem command 3-57
~ +XRESET, modem 3-72
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Y

y-coordinate 2-121, 3-77

Y/

ZTEST, modem command 3-58

Numerals

64KB memory and display expansion
See memory and display expansion
6845 CRT 2445, 247, 2-75
register table 2-76
80C48 2-103
8088
addressable range 2-6
clock frequency 2-6, 2-13
clock cycle time 2-13
minimum mode 2-6
NMI interrupt  2-15
operating frequency 2-13

8253-5 programmable timer/counter 2-6, 2-85

cassette data to cassette control 2-39
8255A-5 2-85
audio input 2-85
bit assignments 2-31
cassette data from cassette control 2-39
cassette motor control 2-39
8259A (programmable interrupt controller)
characteristics as set up  2-16
hex types of interrupts issued 2-16
interrupt assignments 2-15
I/O addresses 2-16 ,
priority of interrupts 2-15
setup example 2-16
8284A clock chip 2-13
SN76496N 2-88
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The Personal Computer
Hardware Library

Reader’s Comment Form
TECHNICAL REFERENCE 6322963

Your comments assist us in improving the usefulness of
our publication; they are an important part of the input
used for revisions.

IBM may use and distribute any of the information you
supply in any way it believes appropriate without
incurring any obligation whatever. You may, of course,
continue to use the information you supply.

Please do not use this form for technical questions
regarding the IBM Personal Computer or programs for
the IBM Personal Computer, or for requests for
additional publications; this only delays the response.
Instead, direct your inquiries or request to your
authorized IBM Personal Computer dealer.

Comments:
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