
THEORY OF OPERATION 
AND MAINTENANCE MANUAL 
9003 
MICROCOMPUTER TERMINAL SYSTEM 

Zentec Corporation 



ZENTEC Part No. 88-407- 01 Rev. B 

THEORY OF OPERATION 

AND MAINTENANCE MANUAL 

9003 
MICROCOMPUTER TERMINAL SYSTEM 

ZENTEC reserves the right to make changes and/or improvements to its products 
without prior notification, and without incurring any obligation to incorporate 
such changes or improvements in units previously sold or shipped. 

Information in this manual is proprietary and is not to be reproduced or 
disseminated in any form without written consent of ZENTEC CORPORATION. 

ZENTEC CORPORATION 
2390 Walsh Avenue 
Santa Clara, CA 95050 
Phone (408) 246-7662 
TI-IX 910 338-0572 

C ZENTEC CORPORATION 1976 Issued 10/1/76 



TABLE OF CONTENTS PAGE 

SECTION 1 GENERAL INFORMATION 
1.1 APPLICATIONS 1-4 
1.2 FUNCTIONAL DESCRIPTION OF THE SYSTEM 1-5 
1.3 THE MICROC<H?UTER 1-5 
1.4 THE 9003 MICROCOMPUTER MEt«>RY 1-5 
1.5 INPUT/OUTPUT INTERFACE CIRCUITS 1-9 
1.6 PROGRAMS 1-9 
1.7 OPTIONS 1-11 
1.8 PAGE TIl) VIDEO DISPLAY OPTION 1-11 
1.9 GENERAL PURPOSE 2K MEKlRY OPTION 1-12 
1.10 8K RAM BOARD 1-12 
1.11 PRINTER SUBSYSTEM 1-12 
1.12 DUAL RS-232C BOARD 1-13 
1.13 DUAL DISK DRIVE SUBSYSTEM 1-13 
1.14 BAUD RATE OPTION 1-13 
1.15 16K RAM BOARD 1-14 
1.16 MERCURY K>VE OPTION 1-14 
1.17 SYNCHRONOUS INTERFACE BOARD 1-14 
1.18 POWER OPTION 50 HZ 1-14 
1.19 POWER OPTION 220 V, 50 HZ 1-14 

SECTION 2 INSTALLATION 
2.1 POWER "OFF" CHE<XS 2-6 
2.2 POWER "ott' CHECKS 2-6 

SECTION 3 GENERAL MAINTENANCE INFORMATION AND CONCEPTS 
3.1 PRINTED CIRCUIT BOARD PRIORITY 3-3 
3.2 PCB LAYOUT AND COMPONENT IDENTIFICATION 3-5 
3.3 AC INPUT STRAPPING 3-5 

SECTION 4 SYSTEM ARCHITECTURE 
4.1 SYSTEM OPTERATION 4-1 
4.2 SYSTEM BUS USAGE 4-2 
4.3 SOFl'WARE/HARIMARE INTERFACE 4-2 
4.4 \DRKING REGISTERS 4-2 
4.5 CURSOR ADDRESS REGISTERS 4-3 
4.6 KEYBOARD INPUT CHARACTER REGISTER 4-3 
4.7 FUNCTION REGISTER 4-3 
4.8 PAGE REGISTER 4-3 
4.9 RS-232C COMMUNICATIONS 4-4 
4.10 DUAL RS-232C INTERFACE REGISTER 4-4 
4.11 VIDEO DISPLAY SECTJ,ON 4-4 

i 



TABLE OF CONTENTS 

SECTION 5 
5.1 
5.2 
5.3 
5.4 

SECTION 6 
6.0 
6.1 

SECTION 7 

THEORY OF OPERATION 
SYSTEM TOONG 
CHARACTER REFRESH 
8080 l1ICROPROCESSOR 
16K RAM 

ADJUSTMENTS 
POWER SUPPLY ADJUS1}~ PROCEDURES 
SELF 'fEST INTERPRETATION 

SCHEMATICS 

UARRANTY 

PAGE 

5-1 
5-15 
5-31 
5-44 

6-1 
6-3 

All ZENTEC products are warranted against defective materials and workmanship 
for 90 days from date of shipment. Any questions with respect to warranty 
should be referred to your Zffi~EC Sales Representative. 

All requests for repairs should be directed to the ZENTEC factory. This will 
assure the fastest possible service. 

ii 



SECTION 1 

GENERAL DESCRIPTION AIID SPECIFICATIONS 



FIGURE 1-1 THE 9003 MICROCOMPUTER TERMINAL SYSTEM 
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CHARACTERISTIC 

SYSTEM 
DIMENSIONS 

CRT DIPLSAY CONSOLE 
KEYBOARD 

FINISH 

Po\lER REQUIREHENTS 

MICROPROCESSOR 
TYPE 

WORD SIZE 
INSTRUCTION SET 
HEMORY ADDRESSING 

~lEMORY 

ROM/PROM 
CAPACITY 
TYPE 

RAl'1 
CAPACITY 

TYPE 

SPECIFICATIONS 

VALUE 

21 IN. W * 16 IN. H * 18 IN. D 
20 IN. W * 3.5 IN. H * 13 IN. D 

TEXTURED VINYL, LIGHT BEIGE COLOR 

115V AC +/- 10,;: 220V 50 HZ OPTIONAL 
100V 60 HZ AND 100V 50 HZ OPTIONAL 

INTEL 8080 GENERAL PURPOSE PARALLEL PROCESSOR 
WITH INTERRUPT CAPABILITY; INPUTS AND OUTPUTS 
TTL COMPATIBLE. 
8 BITS 
111 
CAN ADDRESS UP TO 64K BYTES DIRECTLY 

NOTE: MAXIMUM COMBINED CAPACITY OF ROM, 
PROM AND ~1 CANNOT EXCEED 65,536 BYTES 

UP TO 10,250 BYTES 
ROM: 2048 X 8, AMI S9996 OR EQUIVALENT 
PROM: 256 X 8, INTEL 1702, 1702A, OR EQUIVALENT 

~ 

UP TO 4096 BYTES CAN BE INSTALLED IN STANDARD 
SYSTEM, UP TO 60K BYTES WITH ADDITION OF OPTIONAL 
RM1 BOARDS (2048 BYTES ARE USED FOR VIDEO DISPLAY 
IN A STANDARD SYSTEM) 
2048 X 1 DYN~ITC, NATIONAL MM5262, OR EQUIVALENT 
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CHARACTERISTIC 

KEYBOARD 
OUTPUT CODE 

ALPHANUMERIC 
CONTROL 

NUMERIC 

CRT DISPLAY 
CRT 

SIZE 
PHOSPHOR 

SCAN METHOD 
SCAN RATE 
CHARACTER FOID1AT 

DISPLAY l-IATRIX 

SIZE 
PAGE FORMAT 

TELECOMMUNICATIONS 
INTERFACE 

TYPE 
TRANSMISSION RATE 

CHARACTER SIZE 

PARITY 

SPECIFICATIONS 

VALUE 

128 ASCII AND 43 SPECIAL CODES 
96 ASCII CHARACTERS, UPPER AND LOWER CASE 
32 ASCII BASIC, 32 SPECIAL, AS MODIFIED 
BY CTRL AND SHIFT KEYS 
10 SPECIAL CODED NUMBERS AND ONE SPECIAL 
CODE FOR DECIMAL POINT 

9 IN. X 11 IN., 15 IN. DIAGONAL 
P4 (WHITE) 
NON INTERLACED , RS-330, 525 LINE COMPATIBLE 
60 FIELDS PER SECOND 

10 X 10 DOT MATRIX OF WHICH 7 X 9 MATRIX IS 
USED FOR CHARACTER FORMATION 
0.2 IN. HIGH BY 0.09 IN. WIDE 
80 CHARACTERS ON EACH LINE, 25 LINES ON FULL 
SCREEN (DEFINED AS ONE PAGE). NOTE: OF THE 
25 LINES, 24 ARE OPERATOR ACCESSIBLE, THE 25TH 
IS USED ONLY BY THE MICROPROCESSOR 

RS-232C, ASYNCHRONOUS, FULL OR HALF DUPLEX 
SELECTABLE AT 110, 300, 1200 OR 2400 BAUD; 
THE 2400 BAUD RATE CAN OPTIONALLY BE CHANGED 
TO 4800 OR 9600 BAUD 
8 DATA BITS, WITH ONE START AND ONE OR TWO 
STOP BITS 
ODD, EVEN OR NONE 
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1.0 GEl~ERAL INFORMATION 

rhe ZENTEC 9003 Microcomputer Terminal System is a new generation data 
handling and processing device that can function either as a complete 
standalone computer system or as an interactive intelligent data terminal. It 
is a general purpose system that can be used for text or forms generation and 
editing, or can be programmed for other data processing or communication tasks. 

The 9003 system consists of a desktop CRT display console and separate 
keyboard from which data can be entered by the operator for display on the CRT 
screen. The system also can be interconnected via a telecommunications line 
to a host computer which can send data for processing and display on the CRT 
screen, or receive data from the 9003 system. A variety of peripheral devices 
can be connected to the system to expand its data handling capabilities or 
store programs and data for a particular processing application. Typical 
peripheral devices are a hard copy printer or auxiliary memory devices such as 
a disk, cassette, or reel-to-reel tape drive. 

The basic 9003 system components are the keyboard, CRT display, and tele
communications interface electronics all functionally organized around a 
microcomputer that controls data communications into and out of the system 
and performs all internal data processing operations. The microcomputer and 
other components are described in more detail in paragraph 1.3. 

1.1 APPLICATIOMS 

The ZENTEC 9003 Microcomputer Terminal System. can be used in two basic ways: 

* as a standalone computer system (see Figure 1-2), or 

* as a general purpose or dedicated data terminal (see Figure 1-3). 

Every key on the keyboard is under software control except the RESET, 
SHIFT and ALL CAPS keys. The user (through programming) has complete control 
over the functions performed by the 9003 system. As a standalone computer, the 
9003 system can be used as a small general purpose computer, or it can be 
programmed and dedicated to a specific task. It can be equipped with auxiliary 
memory and input/output devices (see Figure 1-4) as required to support its 
computing functions. As a terminal, the 9003 system can be used with a host 
computer for data entry or display purposes, interactive on-line communications 
with the computer, or be programmed to perform data preprocessing prior to its 
transmission to the host computer. It can be connected to the host computer via 
a modem and an RS-232C telecommunications line, or directly. When used as a 
terminal, it can manage an auxiliary buffer memory also (see Figure 1-4). 
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1.2 ~1JNCTIONAL DESCRIPTION OF THE SYSTEM 

Functionally, the 9003 system consists of the microcomputer and associated 
input/output devices (see Figure 1-4). The microcomputer itself consists 
of an integrated circuit microprocessor, timing and control circuitry and 
ROM/PROH and RAM memory. These circuits, along with the microprocessor 
input/output interface circuits, are mounted on three circuit boards located 
inside the c~r display console. 

All basic functions of the 9003 system are under the control of the micro
computer. This software-oriented organization of the system is the reason 
for its applications versatility. One or more operating programs available from 
ZffifrEC can be stored in the microcomputer memory and programs can generally be 
changed. Additional user programs can be installed into the microcomputer by 
the interchange or addition of memory circuits. 

1.3 THE MICROCOMPUTER 

The microcomputer, Figure 1-4, is constructed around a general purpose 
microprocessor that can handle 8-bit words, has a repertoire of 111 instruc
tions, and can address up to 64K bytes of memory. It connects to a direct 
memory access data input/output bus to which the keyboard, the CRT display, 
and the telecommunications interface electronics are connected. These 
circuits can perform their functions independently, while interfacing with the 
microprocessor or the memory on a priority basis. Optional interface circuits, 
peripheral devices available from ZENTEC, or devices added by the user can 
be connected to the I/O bus to operate in accordance with the priority 
discipline. Thus, the system can be expanded in a modular manner. 

1.4 THE 9003 HICROCOMPUTER HEmRY 
/ 

The basic microcomputer memory consists of read-only (ROM) and read/write 
semiconductor integrated circuits (RAM). The read-only segment of the memory 
(usually both ROM and PROM) contains the system operating program(s). The 
read/write segment (~1) is used to store video display information that is 
repeatedly read out of the memory to refresh the CRT display screen, and can 
also be used to store Dicrocomputer programs or other data, if the application 
requires it. Figure 1-5 shows a diagram of the standard 9003 microcomputer 
memory. 
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The exact size of the memory depends on the size of the microcomputer programs 
stored in the system, and the amount of video display memory used. In the 
standard system, space is provided for the installation of 10,250 8-bit bytes 
of ROM and/or PR<J.1 program memory and up to 4096 8-bit bytes of RAM memory 
(part of which is available for optional programs or expansion of video display 
information storage). With the addition of optional circuit boards, the 
total memory capacity can be expanded to 65,536 8-bit bytes. The additional 
memory is read/write RAM and can be used for additional program storage, 
video display information storage or telecommunications data storage. 
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1.5 UlPUT/OUTPUT INTERFACE CIRCUITS 

Each of the 9003 system input/output devices is connected to the system bus 
through an interface circuit (and generally a RAH interface register). These 
circuits change the data signals from external devices to a common form 
compatible with the memory or microprocessor. The keyboard and CRT display 
access a location in the RAM segment of the memory, other optional peripheral 
devices can access the remaining parts of the RAM by addressing any of these 
locations. Some of the optional input/output interface circuits are designed 
to interface directly with the microprocessor. 

1.6 PROGRAJ:.fS 

The 9003 microcomputer terminal is controlled by programs which are executed 
by the microprocessor. 'The programs are stored as either firmware in ROll or 
PROM or as software in RAM. Because RAM is volatile, software programs must 
be loaded into the 9003 either via the RS-232C interface or from some 
auxilliary storage device such as a diskette or cassette. Both firmware and 
software programs can be either ZEl{[EC or user written. 

The basic 9003 system includes a set of firmware routines which perform the 
basic control and processing function. Optionally, a comprehensive set of 
firmware and software programs are available to supplement the basic firmware. 

The basic firmware consists of an executive, pointer address lists, and a set 
of closed subroutines. During normal operation, the executive uses the 
keyboard input to access the pointer address lists and transfer control to the 
appropriate subroutine which causes the terminal to perform the required 
function. 

The following programs are currently available from ZENTEC: 

1. Basic Firmware (included in basic system) 
2. Second Page Option 
3. Extended Text Editor 
4. TOOM IV 
5. ZIH 
6. Disk Cataloger 
7. Debug 
8. ZAM 

1-9 



1.6.1 BASIC FIPJIWARE 

The Basic Program comprises the essential firmware used to operate the 9003 
system. This program provides ftmdamental text and forms handling functions 
and serves as a base for extending system capabilities with supplemental 
programs - either those described below or application programs created by the 
user. 

The Basic Program is for off-line operations involving only the keyboard and 
the screen. There are two types of operations that can be performed with the 
Basic Program: generating or editing of text, while viewing it on the screen; 
or filling in and correcting the contents of a form displayed on the screen. 
For each of the above operations there is a particular mode; thus there are two 
data modes: an edit mode and a forms mode. A third control mode includes the 
capability to generate the headings for new forms. 

1.6.2 SECOND PAGE OPfION 

This option includes a set of firmware routines which support a second 2KB of 
displayable memory, and all ows PAGE UP, PAGE DOWN, SCROLL UP, SCROLL nOUN. 

1.6.3 EXTENDED TEXT EDIT PROGRAM 

The Extended Text Edit program enhances the edit mode capabilities of the 
Basic Program and can be installed in conjunction with the Basic or TCON 
programs. Its purpose is to give added capabilities for the editing of text 
displayed on the screen. The Extended Text Editor enables the operator to 
insert or delete words or sentences and have the line( s) of text or entire 
paragraphs reformatted. 

1.6.4 TCOM PROGRAHS 

The TCOM programs include several different telecommunications support firmware 
programs. Generally, these programs extend the Basic Program in that they 
include the Basic Program subroutine set and add the capability for communi
cations between the 9003 system and a host computer via the RS-232C interface 
circuit. 

The TC0l1 IV program allows either single character or block transmission 
and reception. There are five basic operating modes of the terminal while 
it is under the control of the TCOM IV program: edit, form, control, TTY 
and transmit. A sixth mode, receive, is added when the batch option or the 
NCSS batch receive option is added to TCOM IV. TCOH IV also allows hard copy 
printing of display data and data received over the RS-232C line. 
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1.6.5 Zilt (ZENTEC Interrogation Module) PROGRAM 

The ZIM firmware program provides a means for visual access to the contents of 
RGI, PRG1, and RAM memories in the system. The contents of each location in the 
memory is displayed on the screen in hexadecimal coded form and various 
sections of the memory can be moved on or off the screen with the cursor 
controls. The contents of any memory location in the RAH segment can be altered 
from the keyboard when operating tmder the control of the ZIH program. ZIM is 
useful for programming, program debugging, and maintenance purposes. 

Installation of the ZIM program requires that the page two video display 
option (paragraph 1-8) is present in the system. 

1.6.6 DISK CATALOGER 

Disk cataloger is a set of software routines which provide support for the dual 
flexible disk subsystem attached to a 9003 system. The capability is provided 
to allow the operator to store, retrieve and modify data files on disk. 

1.6.7 DEBUG 

Allows the users access to the program counter and registers to aide in the 
debugging of user written programs. 

1.6.8 ZAM (ZENTEC ASSEMBLER METHOD) 

ZAH is a set of software routines which allow symbolic programs to be written, 
tested, assembled and executed on a 9003 microcomputer terminal. ZA11 requires 
the dual flexible disk subsystem and at least 6KB of added RAM. 

1.7 OPTIONS 

Because the 9003 system functions are programmable, the additon of any 
given optional ftmction may require either a change in software (programs), 
addition of hardware (circuits), or both. Paragraphs 1-8 through 1-17 describe 
those options that require hardware changes. Note that even those options 
limited to soft\'lare do require the change of ROM or PROMs and mayor may not 
require the expansion of memory capacity (by installation of additional RAM). 

1.8 PAGE TWO VIDEO DISPLAY O¥fION 

This option provides 2048 bytes of additional memory and supporting software 
for one full page (24 lines) of video display information. \~en the option 
is installed the operator can choose to display on the CRT display screen 
either of two full pages of video. With the paging and scrolling controls on 
the keyboard the operator can also choose to either scroll line by line through 
the two pages (always displaying 24 lines), or switch from one page to the 
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other. Scrolling is defined as moving the display material up the screen two 
lines at a time (with the scrolling controls); paging is defined as switching 
from one page to another (with the paging controls on the keyboard). 

To implement this option. RAN and supporting circuits must be added on the 
character refresh board and program modifications must be made on the 
microprocessor board. 

1 .9 GENERAL PURPOSE 2K HEillRY OPTION 

This option adds an identical amount of 2048 bytes of memory to the system, as 
the page t-wo video display option does, except it does not include any video 
display supporting software. This option can be installed in lieu of the page 
two option (but not concurrently with it) and the 2048 bytes of memory can be 
used as general purpose memory for the microprocessor. 

1 .10 8K RAM BOARD 

This option provides space for up to 8192 bytes of RAM memory, in addition to 
the RON, PRCU, and RAH memory provided in the standard system. It is located 
on one circuit board. which is installed in the display console card cage. 
The added memory space is under direct microprocessor control and can be 
used for additional program, video display, RS-232C interface, or keyboard data 
storage. 

1.11 PRINTER SUBSYST~l 

The printer subsystem option enables the 9003 system to communicate with 
and print out data on a peripheral hard copy printer. The subsystem consists of 
a free-standing impact printer, a cable intercolmecting the printer to the 9003 
system display console, and a printer interface board inside the display 
console. The printer operates at up to 45 characters per second and can 
recieve data from the system, or operate off line. The printer is connected to 
the system bus via the printer interface board, similar to the manner shown in 
Figure 1-3. 
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1.12 DUAL RS-232 BOARD 

This option provides two RS-232C asynchronous telecommunications interface 
circuits, in addition to the one provided in the standard 9003 system. 
The two added interfaces are located on a single circuit board that is 
installed in the display console card cage. The page two video option or the 
general purpose 2K memory option must be installed in the system to support 
this option. 

If the dual RS-232C option is installed, there are three interfaces available 
for connecting to telecommunications lines or external equipment. The dual 
RS-232C circuits operate in such a manner that either can be receiving or 
transmitting data at anyone time, but not both Simultaneously. Switching 
between the two circuits must be done under software control. No supporting 
software is normally provided with this option. 

1.13 DUAL DISK DRIVE SUBSYSTEM 

This option is a disk memory peripheral device complete with interfacing 
hardware and supporting system software. The subsystem consists of a 
freestanding disk memory, a cable that connects the disk memory to the CRT 
display console and a disk memory interface board inside the display console. 

The disk memory consists of two separate disk drives and a controller, 
all housed in a common enclosure. The disk memory uses removable flexible 
disks, and records in IBM compatible format. It connects to the system bus 
through the interface board and communicates both directly with the micro
processor and the system memory. 

1.14 BAUD RATE OPTION 

This option modifies the RS-232C telecommunication interface circuits so that 
the system can communicate data to and from the telecommunications line at 
4800 or 9600 baud. The option involves a strapping change on the timing 
board and affects the operation of the BAUD RATE switch on the rear connector 
panel of the display console. If no baud rate option is installed in the 
system, placing the BAUD RATE switch in the SEL position enables the system to 
receive and transmit data at 2400 baud. If the option is installed, the 
corresponding rate is 4800 or 9600 baud. 
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1.15 16K RAM BOARD 

This option allows for 16K bytes of RAU memory in addition to the 2K RMI 
provided in the basic 9003 Terminal. 

1.16 MERCURY MOVE OPTION 

The Mercury Hove is an option board for the ZENTEC 9003 which will allow data 
to be moved from one part of memory to another without intervention from the 
CPU. The block to be moved can be any length specified by software up to 64K 
bytes. The transfer rate for a 2K byte block is less than 20 ms. Mercury Uove 
is a direct memory access interface device. 

1.17 SYNCHR.Ol;OUS INTERFACE BOARD 

This option provides an interface between the ZENTEC 9003 and a synchronous 
modem for telecommunications. The interface allows operation to 19.2K Baud 
using the RS-232C interface. 

1.18 PO\JER OPTION 50 Hz 

This option changes the operating voltage requirement of the 9003 system to 
100 volts, 50 Hz. 

1.19 POWER OPTION 220V, 50 Hz 

This option changes the operating power requirements of the 9003 system to 
220 volts, 50 Hz. 
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SECTION 2 

INSTALLATION 



2.0 n~STALLATION 

The 9003 system components are shipped in a special carton that protects 
against shipping damage. (See Figure 2-1.) The display console and the keyboard 
are shipped in the same enclosure with their interconnecting cable installed. 
Additional items such as option cables, small maintenance tools and instruc tion 
documents are packed in the same carton. Large options such as the hardcopy 
printer are shipped in their own separate containers. 

To remove the terminal from its carton. first set the box on a table. Cut the 
packing straps. Then lift the upper box and rEmOVe it carefully, so that the 
keyboard does not fall. Remove the terminal from the lower box, by holding 
the terminal in the back and the front (a space is provided for your conven
ience) • Have two people hold the terminal as it is withdrawn from the carton. 

When unpacking the equipment, check each item in the packing case against the 
tabulation on the packing slip. If any breakage or physical damage is 
apparent, file a claim with the carrier immediately and notify ZENTEC. Use 
extreme care to prevent damage to the mits during unpacking and removal from 
the shipping carton. 

1. Terminal 
2. Polyethylene 
3. Keyboard with Keyboard Cable 
4. Lower Box 27 x 24 x 8 
5. Upper Box 27-5/8 x 24-5/8 x 24 
6. Strap 

FIGURE 2-1 
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The ZENTEC 9003 may be bench-mounted on a table, a desktop, or any other 
vibration-free horizontal surface reasonably free from lint and dust. 
Abnormally bright room light or direct sunlight from a window can interfere 
with viewing of the display. The display enclosure and keyboard together 
require a 27" x 16" space envelope. (See Figure 2-2.) The keyboard can be 
moved away from the CRT display console, within the radius permitted by the 
two-foot keyboard cable. 

This equipment may be installed adjacent to most other types of electrical or 
electronic equipment without serious interference. Situate the terminal as 
far as possible from "noisy" electro-mechanical devices like card punches. 
Avoid locations that are characterized by strong magnetic fields, which can 
distort and interfere with the operation of the video display. 

Environmental temperatures should never exceed 40 degrees Centigrade when 
the terminal system is in operation. No special cooling provisions are needed. 
Ensure a free flow of air at the fan exhaust on the rear of the display 
console. Do not set the terminal system on soft pads or other sound deadening 
devices which can impede the intake of cooling air at the bottom of the unit. 

The display console is equipped with a detachable 6-foot 3-wire industrial power 
cord and requires 115 VAC/60 Hz power (4 Amperes maximum). Cabling for 
input/output devices is generally connected to the 9003 via the jacks on the 
rear panel of the display enclosure (refer to Figures 2-3 and 2-4). Disks and 
printers are shipped with their own interconnecting cables, which are 10 feet 
in length. 
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Data Rates of 110, 300, and 1200 baud may be selected directly, by positioning 
the rotary selector switch on the rear panel of the display console. The 
fourth position of the switch (SEL), selects a special internally programmed 
rate of 2400, 4800, or 9600 baud. Users can re-program this rate at the 
time of installation. See Section 7. 

Parity can be selected by positioning the parity switch in the ODD, EVEN, or 
NONE position. 
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2.1 POtIER "OFF" CHECKS 

1. Insure that the A.C. Cord is attached. 

2. Verify the interface connectors are firmly attached to the appropriate 
connector. 

3. Insure the keyboard keys are all free (not stuck down). 

2.2 POWER "ON" CHECKS 

Turn the power switch on. Be sure that the BRIGHTNESS and CONTRAST controls 
have been turned up. (See Figure 2-4 for control location) You should hear 
a loud BEEP. Af ter a warm-up of 15 to 30 seconds, the message REP FOIDf will 
appear in the lower right hand corner of the display. 

If the message does not appear as expected, try pressing the RESET key on the 
keyboard. Should the terminal still fail to respond, check the BRIGHTNESS 
and CONTRAST controls. If the unit fails to display the proper message, 
consult the troubleshooting chart in Section 7. 

When the message Rep Form appears, press the IDDE key followed by the SCROLL 
UP key. The terminal will enter self test. The terminal will continue to test 
itself until a key is depressed (any key on the keyboard). If an error 
condition is detected, a message will appear on the 25th line, indicating the 
RAM location which is in error. 

*Self Test will only test the system RAH. It is not a diagnostic but will give 
a good indication as to whether the terminal is operational. 

For information on how to interpret the error message, see Section 6. 
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SECTION 3 

GENERAL NAINTENANCE INFORMATION AND CONCEPTS 



3.0 GENERAL MAINTENANCE INFORMATION 

The ZENTEC 9003 System utilizes modular construction techniques. This allOW's 
the service technician to replace the failing module with a minimum amount of 
down time. 

This section of the maintenance manual includes descriptions of each module, 
familiarization with major components and preventive maintenance information. 

MONITOR 

DISPLAY 
CHASSIS 

CHARACTER 
REFRESH 

POWER SUPPLIES 
(UNDER CRT DISPLAY) 

MICROPROCESSOR 
SYSTEM 

CIRCUIT CARD CHASSIS 
(SPACE FOR 7 CARDS) 

FIGURE 3-1 PCB PLACEl1ENT 
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There are seven major modules in the 9003 terminal. Other modules (options) 
may be added at the factory or by the user. Refer to paragraphs 1.8 through 
1.17 for a description of these modules (options). 

The seven major modules are listed below: 

MODULE NAME 

1. t1onitor 

2. Power Supplies 
+5V,+l2V,-15VDC 
+3.5V 

3. Keyboard 

4. Microprocessor PCB 
Card Cage Slot J3 

5. Timing PCB 
Card Cage Slot J5 

6. Character Refresh PCB 
Card Cage Slot Jl 

7. M:> therboard 

FUNCTION 

Contains CRT and drive electronics. Requires 
TTL, inputs. Also has its own high voltage and 
filament supply. 

Provides power for all of the logic modules. 
The 3.5V supply is referenced to +5V to form 
the +8.5V for the RAM memory. 

The keyboard provides 8 bit parallel ASCII 
data to the 9003 through a RAM interface 
register. It also provides a hardwire reset 
line. 

Contains the CPU and all resident ROM and PROM 
memory. Contains the clock generation circuitry 
for the 8080 CPU. Optionally available are a 
static RAM stack (256 x 8) and a timer( which 
allows the user to interrupt the CPU). 

Contains the master crystal oscillator and the 
RS-232 interface. The board divides the 
chrystal frequency into the correct rate to 
provide horizontal and vertical drive to the 
monitor. 

Contains 2K of RA}1 for display and keyboard 
handling. Has provisions for an additional 2K 
of RAM which can be used as user accessible 
memory or to support a second page of video. 
The board also contains the keyboard interface 
circuitry. 

Distributes Data and Address information among 
the PCB's installed in the card cage. Also 
distributes D.C. power to all of the PCB's. 
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The three basic PCB's (Character Refresh, Microprocessor, Timing) are located 
in the system Card Cage Slots 1, 3, and 5. 

Card Cage Slot 1 (Jl) is located closest to the CRT and is reserved for the 
character refresh PCB. 

Card Cage Slot 3 (J3) is reserved for the microprocessor PCB. 

Card Cage Slot 5 (J5) is reserved for the system timing PCB. 

These PCB's SHOULD NOT be relocated. Although no damage will result from 
misplacing the PCB's, the terminal will be rendered inoperative. 

3. 1 PRINTED CIRCUIT BOARD PRIORITY 

The slots in the card cage are assigned a priority number. The assigmnent of 
PCB's to slots is based on this priority scheme and by hard wired harness 
assemblies. 

The CPU has the highest priority on the System. Hemory Refresh and Screen 
Refresh have the next highest prioroity ratings. These priorities are 
determined by the hardware and can not be changed by the user. I»fA peripherals 
have a priority number that is determined by the card slot the peripheral 
printed circuit board is placed in. 

INCREASING PRIORITY LINE --------
-- SLOT NO. ~ 

/1234567) 
\..r=1r-1r=1r-1r=1r-1r-1 

T~L:J~r~~ 

RAMIVIDEO 1 SYSTEM TIMING 
CARD CARD 

MICROPROCESSOR 
CARD 

FIGURE 3-2 DIAG~1 OF SYSTEM BUS PRIORITY ASSIGNMENTS 
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ALPHA 'X. COORDINATE 

FIGURE 3-3 SYSTEN TUlING PCB 
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The slots not occupied (2, 4, 6, and 7) must be filled in a given sequence. 
This sequence is slot 4, 2, 7, and 6. 

PCB's that do not create their own bus request signals (RAM PCB's) may be 
placed anywhere there is a vacant slot. 

3.2 PRINTED CIRCUIT BOARD LAYOUT AND CGfPONENT IDENTIFICATION 

All ZENTEC's printed circuit boards are basically the same. The components 
are located by using an X-Y coordinate system. (See Figure 3-3.) This system 
is also used on the schematic diagrams. Each ZENTEC printed circuit board has 
2 connectors (See Figure 3-3.) One for the system bus and one for an edge 
connector which allows connection to a peripheral device. Each ZENTEC 
printed circuit board carries an etched assembly number. This number 
can be used when ordering replacement printed circuit boards. A revision 
level number and letter are also marked on the printed circuit board. 

3.3 AC INPUT STRAPPING 

The ZENTEC 9003 can operate at four different AC input voltages. To strap the 
9003 for operation at these different voltages, refer to Figure 3-4. 

Operating voltage is shown in module window. 

FIGURE 3-4 

SELECTION OF OPERATING VOLTAGE 

1. Open cover door and rotate fuse-pull to left. 

2. Select operating voltage by orienting PC board 
to position desired voltage on top-left side. 
Push board firmly into module slot. 

3. Rotate fuse-pull back into normal position 
and re-insert fuse in holders, using caution to 
select correct fuse value. 
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3.4 S\ITTCH SETTINGS 

The ZENTEC 9003 provides the user with a number of switch selectable capabil
ities. There are switches located on the microprocessor printed circuit board 
and on the system timing board. There are 32 switches on the microprocessor 
printed circuit board. These switches are used to select each individual PROM, 
each row of PROMs, to define the starting address block for each row of PROMS, 
and to enable the executive ROM and internal stack (if installed). 

A complete truth table of all switch settings can be found in Section 7. 

3.5 POWER SUPPLIES 

The ZENTEC 9003 uses four power supplies: +5V, -15V, +3.5V, and +12V. The 
power supplies are current limited and overvoltage protected. The supplies 
are located beneath the monitor assembly. The four supplies have voltage 
adjustment potentiometers which are accessible with the monitor in place (See 
Figure 3-6.) 

In order to set the current and OVP potentiometers, it is necessary to remove 
the monitor. For complete adjustment procedures see Section 6. 

3.6 PREVENTIVE MAINTENANCE 

The ZENTEC 9003 requires very little preventive maintenance. The unit should 
be kept clean and in a reasonable operating environment. 
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SWITCHES 

FIGURE 3-4 8080 HICROPROCESSOR PCB 
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FIGURE 3-6 BONITOR ASSEHBLY SHo\HNG VOLTAGE 

ADJUST Po\lER SUPPLIES 
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SECTION 4 

SYSTEM ARCHITECTURE 



4.0 SYSTEH ARCHITECTURE 

All input/output devices communicate with the microcomputer via a system bus. 
The system bus carries 8 parallel bits of data or instructions, up to 16 bits 
of memory address, internal commands and status signals, and allows any 
input/output device direct memory access. The bus also distributes power. 
Data is usually not communicated from an input/output device directly to the 
CPU, but rather through the RAH. RAM can be read and written into either by 
the CPU or any input/output device by requesting a memory cycle (memory cycle 
request. ) 

\fuen the microcomputer completes a data processing sequence, it writes an 
ASCII coded alphamnneric character and control information back into the RAH 
for display. The video circuits read this information out of the RAM, 
convert the ASCII coded character into a video signal and use the control 
information to determine the location at which the character is to be displayed 
on the screen. 

The RS-232C interface operates under the control of the TCOll firmware. It 
communicates data between an external telecommunications line and the CPU via 
input/output ports. The RS-232C interface can operate either in a single 
character or block transfer mode. 

4.1 SYSTEH OPERATION 

To access any memory location a 16-bit address must be used. In the standard 
9003 user accessible memory is RAJI (although disks or tape drives may be added.) 
The RA}I functions as a physical interface between the hardware and software. 
The RAM consists of hardware and software registers and a video display 
section. 

Data Input/Output and Processing Sequence 

\Jhen a key is depressed on the keyboard, it causes the keyboard circuit 
to output an 8 bit ASCII code. This code is stored in the keyboard input 
register in RAM. The RAM location is monitored by the microprocessor. 

If the entry is a data character, it is displayed on the screen. The ASCII 
code is loaded by the microprocessor into the video display section of the RAJ·I 
at the current cursor position. TIle loading of the displayable character into 
the RAH is a software function. The subsequent functions associated with 
displaying it are performed by the system's hardware. 
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4.2 SYSTEH BUS USAGE 

The CPU can obtain a memory cycle at any time. The refreshing of the dynamic 
RAM circuits and the CRT display both present real-time requirements, and 
must receive a number of memory cycles but cannot conflict with CPU cycle 
requirements. Additional memory cycles must be available to service all 
input/output devices connected to the system bus. To meet these requirements, 
several hardware considerations have been made. The RAM segment of the system 
memory is cycled at more than 3 times the effective rate of the CPU. This means 
that for every cycle the CPU is able to use, there are 2 other cycles available 
for other devices. Whenever the CPU reads out of the ROM/PROM system memory, 
(which is physically located on the same circuit board) it reads directly, 
without using the system bus. During these read operations the system bus can 
be used by another device to read or write into the RAM. 

4.3 SOFTWARE/HAR.DWARE INTERFACE 

The software/hardware section of RAM allows the microprocessor and the input/ 
output hardware to perform their internal operations independently. It 
allows the microprocessor and hardware to operate at their own clock rates 
without direct timing synchronization between the two. The only communication 
between the software and hardware is through RM1. The RAM memory consists 
of 48 8-bit working registers and 2000 bytes of memory space for video display 
information. 

4.4 WORKING REGISTERS 

{Jorking registers are 8-bits wide and are all located in the RAM. There 
are two types: software registers and hardware registers. 

Software registers hold information used actively by the CPU during data 
processi11g. Their contents are not accessible by any other circuits. There are 
23 software registers, 13 of which have assigned flU1ctions, the remaining 10 
are unnamed temporary work spaces for the CPU. Software registers derive their 
name from the fact that they are written into and read out only by the CPU. 

Hardware registers are written into and read out by the CPU, but their 
main usage is in commlU1ication with input/output hardware. The CPU stores in a 
hardware register the results of some data processing routine which is then 
read and interpreted by a hardware circuit as an instruction. A hardware 
circuit writes data into a register and the CPU fetches the data and processes 
it. 

Software registers relate only to the microprocessor and its programs; while 
hardware registers relate to both the software as well as the hardware. 
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RAM locations and other numerical quantities are expressed in hexadecimal 
notation rather than decimal. Every hexadecimal number is preceded by the 
letter X and enclosed in apostrophes. Example: decimal 4096 = X'lOOO' 

4.5 CURSOR ADDRESS REGISTERS 

There are two cursor address registers. One register, at location X'lOOO' 
identifies the cursor row. The other, at location X'lOOl' identifies the 
cursor column. The cursor address registers are always loaded by the 
microprocessor and are read by the video circuits. The values can range from 
X'OO' to X'l9' for the row address register and X'OO' to X'4F' for the column 
address. If the system contains the page 2 video display option, row 
addresses can extend to X'30'. Row address X'OO' corresponds to the 25th line 
on the screen. Row address X'Ol' corresponds to row 1 of the first video 
display page and column address X'OO' corresponds to the first column on the 
left of the screen. From these values on, all addresses are contiguous. 

4.6 KEYBOARD INPUT CHARACTER REGISTER 

The keyboard input register receives data from the keyboard via the keyboard 
interface circuit. The keyboard input register is located at address X'1002' • 
The keyboard register is loaded asynchronously by the keyboard interface 
circuit and is monitored by the microprocessor. The keyboard is allowed 
to write any code other than X'FF' into the register. After the microprocessor 
reads a character code out of the register it writes X'FF' into the register. 
When the microprocessor monitors the register it interprets X'FF'as the 
absence of a keyboard character. Any other bit combination is read and 
processed. 

4.7 FUNCTION REGISTER 

The function register is used to actuate the audible alert tone. Located at 
address X'1003', it is always loaded by the microprocessor and is read by 
the video circuits. A tone, approximately two seconds in duration, is produced 
whenever the eighth bit in the function register changes state. All other 
bits in the function register are reserved for program usage and do not affect 
the tone alarm circuit. 

4.8 PAGE REGISTER 

The page register stores the address of the video display section of the RAM 
which appears as the top line on the CRT screen. Located at X'1005', it is 
always loaded by the microprocessor and is read once every video scan field by 
the video circuitry. Its contents must be X' 0 1 ' if there is only one page of 
video data in the RAM, but it can be any nmber between X'Ol' and X'l9' if the 
page 2 option is installed in the systan. The page register is also used for 
scrolling. 
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4.9 RS-232C COMMUNICATIONS 

The RS-232C interface communicates with the CPU on an input/output port basis. 
Four input ports and two output ports are required. 

4.lO DUAL RS-232C INTERFACE REGISTERS 

There are six hardware registers in the RAM for the purpose of cOllllllllUIlicating 
data control and status information between the microprocessor and the Dual 
RS-232C interface circuit. These registers are written into and read by 
the microprocessor and the Dual RS-232C interface circuit. 

4.11 VIDEO DISPLAY SECTION 

The video display section of RAM stores one byte for every character poSition 
on the screen. Whenever a code is entered from the keyboard (or another 
source), the CPU processes that character and writes it in the video display 
RAM. It is read out periodically by the video circuitry, transformed into a 
video signal and displayed on the screen of the CRT display. The CPU writes 
into the video display section as needed to alter the display image, but the 
video circuitry continuously reads it out. 

In the video display section there is space for a total of 1920 bytes of data 
representing the 80 characters on each of 24 display lines. An additional 80 
bytes are reserved for the 25th line which identifies the current operating 
mode. One page of video display information occupies 2000 bytes of space in 
the RAM. The page 2 option requires only 1920 bytes because line 25 is cOlllDOn 
to both pages. 

Any byte stored in the video section of RAM is interpreted by the video 
circuits either as a data character or as a control code. If a byte is 
interpreted as a data character, it is displayed on the screen at the cursor 
location, if it is a control code, it specifies the special display effect 
which applies to all following data. The control code can specify that all 
characters following are to be dimmed, or displayed on a reversed background, 
etc. 

Whether a byte is a control code is determined by its three most significant 
bits. For a control code to be selected, Bit 7 must be active as well as either 
Bit 6 or 5. Otherwise the information is considered as data character. A 
control code specifies special display effects for all data characters from that 
location on until the end of the screen, or until another control character is 
encountered. 
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SECIION 5 

THEORY OF OPERATION 

5.1 SYSTEt1 TIMING 
5.2 CHARACTER REFRESH 
5.3 8080 11ICROPROCESSOR 
5.4 16K RAH 



CPU BUS 
REOUEST 

5.1 SYSTEM TnlING 

Timing generation circuits for the 9003 system are located on the timing board 
in card slot #5. A block diagram of the system's timing circuits is shown in 
Figure 5-1. 
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By convention, the standard video display consists of 60 complete images or 
frames every second. This rate is required in order to eliminate undesirable 
effects of flicker on the screen. The entire screen must be scanned at least 
once every 60th of a second. During the interval comprising one vertical 
frame, the entire area of the monitor screen must be scanned from left to 
right, beginning at the upper edge of the screen and proceeding downward. The 
screen is scanned horizontally 263 times during each vertical frame. The 
horizontal scanning circuitry has to be driven at approximately 15,780 Hz. 
(263 x 60). A picture includes intervals during which the screen is blank. 
These intervals include the time during which the bean is returned to the lef t 
side of the screen'at the end of each horizontal line (horizontal retrace), 
as well as the interval during which the beam travels from the bottom of the 
screen back to the top (vertical retrace). To create the picture effect, the 
scanning bean is turned on and off during the horizontal scan. To maintain 
adequate resolution, a minimum video bandwidth of approximately 15 MHz is 
necessary. This guarantees the horizontal detail necessary to ensure a 
readable display. 

A vertical frame consists of 263 individual scan lines. Thirteen lines can 
conveniently be assigned to vertical blanking. This leaves 250 lines to be 
divided among the 25 rows of the display. Each line of text on the screen 
will consist of 10 individual scan lines. To provide the detail necessary, 
each of the 80 character columns will consist of 10 individual bits. This 
assures horizontal resolution comparable to that obtained in the vertical 
dtmension. There are 80 columns in the visible portion of each horizontal 
line. Characters within the line recur at a rate slightly in excess of 1.5 
l-lliz. The 10 individual bits that go to make up each line within the character 
recur at 10 times that rate, or approximately 15.15 MHz. The divider chain 
used to derive the various frequencies is depicted in Figure 5-1. 

Refer to Figure 5-1. Timing begins with a 15 UHz crystal oscillator. The 
output of this oscillator, BIT CLOCK, drives a divide-by-10 counter which 
determines the width of each character-on the screen. The output of this 
counter is known as CHARACTER CLOCK, or as SHIFr CLOCK, depending on where it 
is used in the system. The SHIFT CLOCK drives a divide-by-96 counter which 
determines the length of the horizontal line. Part of this line must be 
devoted to horizontal blanking. Eighty counts of the CHARACTER CLOCK 
represent the visible line (80 columns). The remaining 16 counts constitute 
the horizontal blanking interval. 
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Ten horizontal lines make up each row of characters on the display. The 
video generator circuitry on the character refresh board requires signals which 
indicate the row in which a particular line falls, and also which line of that 
row is currently being scanned. The horizontal blanking signal from the 
character counter is divided by 10 in the scan line counter. The BCD output of 
the counter is used to drive the character generation circuitry on the RAM 
board. The overflow from the scan line counter drives the row counter (a divide 
by 25 arrangement which provides a continuous indication of the current display 
row.) Twenty-five rows constitute one visible frame. The overflow from the row 
counter can be used directly to derive vertical drive and blanking signals. 

The frequencies needed to drive the display are considerable. It is conven
ient to use derivatives of these frequencies to provide timing functions for 
other system circuits. CHARACTER CLOCK drives logic which produces the CLOCK 1, 
CLOCK 2, and CLOCK 3 outputs shown at the bottom of Figure 5-1. These clocks 
drive the write and refresh circuitry of the dynamic RAM used both as video 
buffer and as general purpose 'WOrking storage in the system. The CLOCK1, CLOCK 
2, and CLOCK 3 signals become instrtmental in synchronizing operations through
out the system. They control the timing of CPU bus requests, memory refresh 
requests, and video refresh requests. 

The system timing board also contains a RAM column address counter shown 
immediately below the crystal oscillator in Figure 5-1. The column address 
counter controls the refresh cycling of the dynamic RAMs. Refresh is performed 
automatically during the first 4 microseconds of each horizontal blanking 
interval. The RAM refresh control logic relinquishes the current memory cycle 
anytime a CPU BUS REQUEST is pending. Under any other circumstances, RAM 
refresh has top priority within the system. Refresh control activates the 
MEH)RY REFRESH REQUEST line, thus inhibiting memory requests originating in all 
lower priority components. Two memory cycles within each horizontal blanking 
interval are needed for memory refresh. 

5.1.1 MASTER OSCILLATOR 

System timing begins with the bit clock oscillator shown in Figure 96-414-03 
Sheet 1. The oscillator consists of a 15.1488 MHz crystal and a capacitively 
coupled two-stage amplifier made up of t'WO 74S04 sections (A1K)*. Resistors 
R53 and R54 damp the high gain of the t'WO inverters. These cascaded stages act 
as a linear feedback amplifier to sustain oscillation in the crystal. The 
15 MHz output known as the BIT CLOCK is buffered (AIF) and coupled out to the 
Character Refresh board. 

5.1.2 COLUHN AND LINE CONTROL 

Bit clock is also used to drive the divide-by-10 counter A2K2 (IC 2K Pin 2) 

* Refers to the IC located at 1K on the PCB X-Y coordinate map. 
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The output of A2K-12 becomes CHARACTER CLOCK. CHARACTER CLOCK drive the input 
of the character counter A3K-2 and A4K-2 and the horizontal drive flip-flop 
A4J-3. A buffered form of the CHARACTER CLOCK (AlK-8) is known as the SHIFl' 
CLOCK. SHIFT CLOCK is one of the principal driving inputs to the character 
refresh board. Load Gate is produced by gating selected phases of the CHARACTER 
CLOCK as shown (A2J8). The two-stage character counter establishes the 
horizontal line interval. 

5.1.3 VERTICAL CONTROL 

The two-stage row counter counts individual rows of the display so that 
vertical retrace can be triggered at the end of the 25th row. The clock 
inputs of the two-stage counter are enabled by the SCAN 9 signal (also used to 
preload the scan line counter). During the 10th scan in each dis play row, SCAN 
9 is active (in order that the horizontal blanking signal at the end of that 
row can be registered by the row counter A3H-7 and A4H-1O) 

The preload input to A4H is O. The 13th horizontal blanking pulse (the end of 
the vertical blanking interval) preloads this value into the row counter. The 
trailing edge at A4H-12 (the V.BLANK signal) marks the start of a new frame. 
The end of each horizontal row is marked by the SCAN 9 output. This enables 
the row counter to register the tenth horizontal blanking pulse. At the end of 
24 rows, the counter will hold X'18' which is indicated by the SELECTED ROW 
signal (A2H-12 and 13). The absence of a vertical blanking signal (A2H-1O) 
with the SCAN 9 output produces the BlANK START GATE signal. This with SELECTED 
RalS enables the LOAD input of the row counter. 

The vertical blanking pulse has not yet occurred so the preset input of the 
counter is X'4'. The final horizontal blanking pulse in the frame preloads 
this value into the row counter, initiating the beginning of vertical blanking. 
During vertical blanking, the row counter counts horizontal lines, not rows. 
Vertical blanking is applied to A6H-4 to hold the SCAN 9 output true continu
ously during the entire vertical blanking interval. This allows the row counter 
to be clocked at the end of every horizontal line. Twelve lines into the 
vertical blanking interval, A2H-3 will go true. This BLANKING LINE output 
concurs with the vertical blanking signal to enable the load input of the row 
counter. Since the vertical blanking signal is now active, the 13th horizontal 
blanking pulse bar again preloads the value X'OO' into the row counter. Figure 
5-2 shows timing during the vertical blanking interval. 

5.1.4 SCREEN BLINK GATES 

Two signals are derived from vertical blanking. The FIELD B output of the 
row counter (1/2 the frequency of the vertical blanking Signal) is divided by 
16 (A5J-11) and supplied to the video generator circuits as CURSOR BLINK GATE. 
CURSOR BLINK GATE is divided by 2 on the timing board to produce the character 
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character blink gate. This signal is used in the video generator circuitry to 
control the blinking of characters in the forms mode. Timing of these signals 
is shown in Figure 5-3. 

5.1.5 RAM CLOO<S 

Refer to Figure 96-414-03 Sheet 2. This shows the logic used to drive the 
RAH clocks and several timing signals. The VERTICAL DRIVE signal is delayed by 
one period of the CHARACTER CLOCK. This is to ensure that blanking occurs 
before retrace. Also shown are the 01 and 02 clock signals. These clocks are 
no longer used in the 9003. The RAM clocks are developed from CHARACTER CLOCK 
(A2A). Selected outputs of the BIT CLOCK counter are combined to divide 
CHARACTER CLOCK into discrete sub-intervals. The succeeding gates and 
flip-flops develop the four principal RAM clock signals. The relationship 
among these four signals is shown in Figure 5-4. The positive-going leading 
edge of the CLOCK 1 signal marks the beginning of each memory cycle in the 
system. CLOCK 1, CLOCK 3, and CLOCK 3 GATE control precharging and writing 
within the dynamic RA}l, synchronization of the processor. and the video 
refresh logic which depends on RAM access. 

5.1.6 RAM REFRESH CONTROL 

The System Timing board contains the refresh control circuitry for the 
dynamic RAM (though the RAMs are physically situated on another assembly). 
This circuitry is shown in Figure 96-414-03 Sheet 3. ~~mory refresh occurs 
during the horizontal blanking interval and only two RAM rows are refreshed at 
the end of each horizontal scan. Refreshing at this rate ensures adequate 
recycling of the RAN:. The horizontal blanking signal is combined with the CPU 
BUS REQUEST signal from the processor (A4F-8). REFRESH GATE (A4F-ll) will be 
true during the horizontal blanking interval as 101lg as a CPU BUS REQUEST is not 
pending. The trailing edge of CLOCK 3 GATE sets the refresh request flip-flop 
A4E3. As long as CPU BUS REQUEST remains false, MEMORY REFRESH REQUEST 
remains true. This inhibits any memory request originating in logic of lower 
priority. On the character refresh board, MEmRY REFRESH REQUEST gates CLOCK 
1, CLOCK 2, and CLOCK 3 signals to the dynamic RAMs. Hill-DRY REFRESH REQUEST 
enables the address gates shown in Figure 96-414-03 Sheet 3, A5E and A6E. The 
contents of the address counter ASF and A6F are gated onto the address bus and 
directed to the RAti. One entire row in dynamic memory is refreshed during 
this cycle. l-1EMORY REFRESH REQUEST enables gate A6H-13. The CLOCK 2 signal 
which follows the refresh cycle will increment the row counter. MEMORY 
REFRESH REQUEST is also applied to the input (A4E-8d) of the reset flip-flop. 
The trailing edge of CLOCK 3 GATE at the end of the second refresh cycle 
clears the refresh request flip-flop. The process is repeated with each 
horizontal scan maintaining a constant recirculation of all data stored in 
dynamic rum. l-1emory refresh timing is shown in Figure 5-5. 
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5.1.7 ASYNCHRONOUS SERIAL INTERFACE (RS-232C) 

In addition to the master oscillator and memory refresh circuitry the timing 
PCB contains a programmable serial interface circuit (RS-232C). The interface 
may be used in conjunction with the optional TCOM program or may be programmed 
by the user. 

The heart of the serial communications interface is a universal asynchronous 
receiver transmitter (UART). This device contains two independent shift 
registers which share a single driving clock. Incoming serial data is collected 
by the receiving register and presented in parallel to the bus. The transmitter 
register accepts parallel data from the bus and converts to serial form for the 
connmmications line. The OART monitors the status of both transmit and receive 
functions, flagging errors such as parity and framing. Parity, start, and stop 
bits are automatically inserted by the transmitter section during transmission. 
They are stripped from the received data byte before it is sent to the bus. 

Figure 5-6 shows the RS-232C interface in block diagram form. The receiving 
section of the interface is buffered, using a 64 x 8, first in-first out stack. 
This allows more effective use of the processor. Included are a built in 
built in current loop receiver and driver that allow the user to interface 
directly with units operating on loop currents of either 60 or 20 mils. The 
processor controls the interface by means of 4 input ports and 2 output ports. 
(Summarized in Figure 5-7.) 

5.1.8 CLOCK GENERATOR 

The serial interface derives its clocking signals from horizontal blanking 
and BIT CLOCK. Clock generation circuits are shown in Figure 96-414-03 Shee t 7. 
The horizontal blanking signal drives a divide-by-9 counter A5C-2. Output of 
the counter is a 1750 Hz clock which is divided by 16 within the UART. This 
produces the 110 baud communications rate. All other rate clocks are derived 
fran BIT CLOCK which drives a cascaded divider chain consisting of devices A6C, 
A7C, A6D, and A4C. The outputs of the final divider (A4C) provide the basic 
300, 1200, 2400, 4800 and 9600 baud clocks to the rate selection circuitry. 
These rates are selected by means of a switch on the back panel of the terminal. 
The fourth position of that switch selects a rate which is internally programmed 
by switches on the timing board. The user can select rates of 2400, 4800, or 
9600 baud. These switches are shown at A4 on Figure 96-414-03 Sheet 7. The 
three standard rates, and the selected rate, are applied to A4D, where the BAUD 
RATE 1 and BAUD RATE 2 input panel selector switch are decoded and used to 
select a single clock. This is sent to the UART as the TELCOM CLOCK A7D-6. 
Both current loop and RS-232 level inputs are available to the serial interface. 
These are shown in Figure 96-414-03 Sheet 5. External jlDD.pers connect either 
the current loop input of the RS-232C input to SEL Common. This is applied 
directly to the UART, ABC, Pin 20. 
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5.1.9 RECEIVE AND TRANSMIT DATA 

Serial or parallel data conversion is performed automatically within the 
liART. Each time the liART receives a character, it raises DATA RECEIVED (pin 
19). The eight bits of data are available at the DO through D7 outputs of the 
liART. The character is applied direc tly to the inputs of the 64 byte FIFO 
A11F and A11E. If the input section of the FIFO is prepared to receive data, 
its INPUT READY (IR) outputs will be high. The IR true from each FIFO coupled 
with the DATA RECEIVED output of the UART places a one on the "J" input 
of the SHIFT IN flip-flop (A9D). The flip-flop is clocked by a derivative of the 
CLOCK 3 signal from the timing section. The flip-flop's output is used to clock 
the contents of the receive buffer into the FIFO. The output at pin 6 of the 
SHIFT IN flip-flop resets the VART logic (pin 18). This process is repeated 
with each incoming charac ter t.m.til all 64 bytes of FIFO have been filled. The 
UART monitors each incoming character. An error either in framing (erronious 
START or STOP bits) or in parity is detected and forwarded to the error logic 
shown in Figure 96-414-03 Sheet 6 (AlOB). An error in any of the 64 stack bytes 
will cause the appropriate error flag to be set. The framing and parity flags 
are made available to the multiplexing logic shown in Figure 96-414-03 Sheet 5, 
(9F and 10F) as status bits to the system bus. 

Interface addressing logic is shown in Figure 96-414-03 Sheet 6. Any input 
addressed to port X'41', X'43', or X'OF' will enable the status multiplexer 
A7B. The enable MUX signal is applied in parallel to the 4 multiplexer sections 
shown in Figure 96-414-03 Sheet 5. The final selection of the port is 
determined by address bits 9 and 10. When the FIFO has at least one byte in it, 
the OR (Output Ready) of both FIFO sections goes true. These outputson pins 1 
and 2 of A10D enable the received data available status bit. The processor 
(detecting this by reading status port X' 41') will readout the FIFO. It does 
this by executing an input instruction directed to port X'OF'. This produces a 
shift-out output at pin 9 of flip-flop A8B. This is applied to the shift-out 
input of the FIFO. Each time the processor reads a byte from the FIFO, the FIFO 
is shifted automatically so that the next byte is available. By repeating this 
process, the processor can rapidly empty the 64 byte FIFO. Should the processor 
fail to remove data from the FIFO long enough for the FIFO to become full (64 
characters), and another character is received by the receiver an overrt.m. 
condition exists. The shift-in flip-flop cannot be toggled, and no clock will 
be applied to the FIFO input. The data received output from the UART and a not 
ready from the FIFO acts through A8F, A7K, and A7F to produce an overrun 
indication setting the overrt.m. latch shown in Figure 96-414-03 Sheet 6. Overrt.m. 
is also applied to the shift-out flip-flop generating an output which dumps the 
leading byte out of the FIFO. This causes the IR output of both FIFO sections 
to go high and enables the next CLOCK. 3 pulse to shift the UART's output into 
the top of the FIFO. This wayan overrt.m. of the UART is prevented. The oldest 
byte in the FIFO is lost. Setting of the overrun flag alerts the processor 
accordingly. 
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The processor transmits by means of an output port (X'ID'). The TRANSMIT 
PORT output logic is shown in Figure 96-414-03 Sheet 6. The decoding logic 
canbines with CLOCK 2 to produce a load transnitter output to the UART. Data on 
the UART's TR1 through TR8 inputs will be loaded and serialized. Refer to 
Figure 96-414-03 Sheet 5. Observe that these inputs cOlJlll.lllicate with the system 
~dress bus, bits 0 through 7. Serial output of the UART (Pin 25) is applied 
to the TTY output driver Q2 and to the RS-232 driver AlO-A. Both outputs are 
made available at the interface connector. The shunt resister (R37) may be 
jumpered across R36 to permit operation in 60 milliamp teletype loops. RSO has 
a similar ftmCtion. The serial interface includes the break and'master reset 
functions. Break is initiated by writing out bit 2 of control port X'IF'. See 
Figure 96-414-03 Sheet 6. Execution of the command will cause the break one
shot A3B to fire. The duration of the break is approximately 250 milliseconds. 
A progran reset may be initiated by the CPU to clear the interface prior to 
retransmission of data. Reset is triggered by an output instruction which sets 
bit 4 of the interface control port. Execution of this instruction will cause 
the reset flip-flop to be set. (Figure 96-414-03 Sheet 5.) Reset clears the 
UART, the FIFO and the error latches. 

5.1.10 AUDIBLE RESPONSE CIRCUITS 

The 9003 responds audibly to certain keyboard operations. A clicking sound is 
generated each time the operator depresses a key on the keyboard. Error 
conditions generate a beep to alert the operator. To produce these audible 
responses, an oscillator and amplifier on the Timing Qoard are used to drive a 
speaker attached to the chassis. See Figure 96-414-03 Sheet 4. The signal 
which initiates keyboard feedback originates on the character refresh PCB. 
WRITE KEYBOARD gate and WRITE CHARACTER ENABLE produces a CLICK ENABLE signal. 
CLICK ENABLE enables a one-shot shown in Figure 96-420-01 Sheet 2. CLOCK 3 
with CLICK ENABLE produces the CLICK cOJlllland which is forwarded to the audio 
circuitry shown in Figure 96-414-03 Sheet 4. The CLICK is buffered twice 
and applied directly to the base of the audio driver transistor Ql. The 
output at Ql' s collector drives the speaker through a 500 ohm volume control 
potentiometer mounted on the back panel of the terminal. BEEPER TRIGGER (the 
error beep) is derived on the timing board. Figure 96-420-01 Sheet 5 shows the 
function register. LOAD FUNCTION REGISTER gate (with the CLOCK 3) loads the 
contents of address X'1003' into the latch. The processor triggers the 
audible beep by reading and reversing the state of bit 7. Refer to Figure 
96-414-03 Sheet 4. The circuit consisting of A8H, A8J, and A3F produces a 
negative-going trigger to the beeper one-shot A3B in response to any edge 
positive or negative on the BEEPER TRIGGER input. The output of the one-shot 
is a positive-going pulse 1/2 second in duration which enables A4B-5. The 
other input comes fran the 555 timer (A4A-3). The output of the timer is a 
500 Hz burst which drives the base of Ql, which drives the speaker. 
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5.2 CHARACTER REFRESH 

RAH memory in the 9003 is in 2K blocks, using 2K x 1 dynamic RAMS. Eight of 
these devices are used to form each 2K x 8 segment as shown in Figure 96-420-01 
Sheet 6. The eight RAMs shown at the top of the drawing comprise the working 
registers and video buffer. The 8 devices shown in row B constitute the RAMs 
of the page 2 option. All RAMs share an 11-bit address bus which is decoded 
internally. The bi-directiona1 data input/outputs of corresponding devices 
are tied together to form the 8-bit output bus. 

Since all devices are of the dynamic type, the array requires a 3-phase clock 
for each read or write cycle. CLOCK 1, CLOCK 2 and CLOCK 3 are generated on 
the t~ing board. Refer to the gate shown in Figure 96-420-01 Sheet 3 ABA. 
Memory clocks pass through this gate to the RAM during memory refresh request 
cycles or when CARD SELECT is active. CARD SELECT is a composite signal which 
enables the clock gate whenever the address decoding logic detects a bus 
address that specifies these RAMs. During character refresh cycles, CARD 
SELECT is activated by the address multiplexer. Clock gate will be enabled 
during memory refresh request, character refresh, or whenever the address on 
the system bus defines the video buffer. The output of A8A is applied to the 
circuitry shown in Figure 96-420-03 Sheet 7. This circuitry converts the 
clock signal levels to +5, -15 volts so that the RAMs can utilize them. The 
clocks are distributed in parallel to all devices in the memory array. 

5.2.1 CPU READ 

The CPU initiates a RAM whenever the program encounters an address outside 
the internal addressing range of the processor (the ROM/PRCM segment of system 
memory). When this occurs, logic on the processor board generates a CPU BUS 
REQUEST. The CPU has the highest priority within the system. The processor 
places the desired address on the system's bus. 

Refer to Figure 96-420-01 Sheet 1. This is the character refresh board's 
address decoder section. An address within the range of the video buffer, 
(defined by the upper five bits of the address bit) results in an ADDRESS 
DECODE 1 or an ADDRESS DECODE 2 output from the address decoder. Both outputs 
are applied to the address multiplexer A1J/ A1F/ A1H/ AlK. System priority 
logic inhibits character refresh during a CPU BUS REQUEST. The address 
mu1 tip1exer se1ec ts and forwards the 11 low order bits on the address bus to 
the RAM array shown in Figure 96-420-03 Sheet 6. The two outputs of the 
address decoder go to the RAM as CHIP SELECT 1 and CHIP SELECT 2. The page 1 
or page 2 RAM bank will be enabled accordingly. 

The ADDRESS DECODE 1 and ADDRESS DECODE 2 outputs are combined to generate the 
select data bus signal. This signal becomes CARD SELECT which is used (See 
Figure 96-420-01 Sheet 3) to enable the RAM clock gate. The eight sense 
amplifiers in Figure 96-420-01 Sheet 7 are coupled to the output gate shown in 
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Figure 96-420-01 Sheet 2 A2D and A2E. Refer to Figure 96-420-01 Sheet 1. The 
SELECT DATA BUS signal combines with the READ DATA output of the processor 
producing READ DATA GATE A2J-4. This signal enables the bus output gates A2D 
and A2E shown on Sheet 2 allowing the RAH data to pass back to the processor 
via the system data bus. 

5.2.2 CPU WITE 

During the CPU write cycle, the processor initiates a CPU BUS REQUEST and 
places an address on the system bus. WRITE DATA will be active instead of READ 
DATA. 

Refer to Figure 96-420-01 Sheet 1. Since CPU BUS REQUEST supersedes all 
other requests, the CHARACTER REFRESH will be momentarily inhibited. The CHIP 
SELECT signals are passed through the address multiplexer and are applied 
directly to the RAM array. The CARD SELECT output of the multiplexer will be 
active, enabling the RAM clock. The WRITE ENABLE output of the multiplexer will 
also be true because the WRITE DATA input from the system bus is true. READ 
DATA will be inactive, disabling the RAM data output gate shown in Figure 
96-420-01 Sheet 7 A2D and A2E. 

The RAM input multiplexer forwards the contents of the system data bus directly 
to the RAM inputs. A direct path is established between the CPU's data bus 
outputs and the data inputs of the RAM array. WRITE ENABLE permits the 
3-phase clock signal to enter this data into the addressed RAM location. 

5.2.3 REFRESH CYCLE 

Refresh cycling is initiated at the beginning of each horizontal interval. 
The object is to refresh an entire row within the RAM chip. Only the low 
order 6-bits of the address are significant during refresh. The address 
multiplexer (shown in Figure 96-420-01 Sheet 2) establishes an address path 
between the refresh request logic on the timing board and the address inputs of 
the RAM array. MFM:>RY REFRESH supersedes CHARACTER REFRESH in the order of 
system priorities (Refer to Figure 96-420-01 Sheet 3). A CPU BUS REQUEST or a 
MEM>RY REFRESH REQUEST can inhibit the CHARACTER REFRESH output of the A5K-6. 
CHARACTER REFRESH, which controls the address multiplexer. is false during any 
RAM refresh cycle. The address placed on the system's bus by the timing 
board's refresh logic will be forwarded through the multiplexer to the address 
inputs of the RAM matrix. 

Refer to Figure 96-420-01 Sheet 3. Refresh of the dynamic RAM requires 
enabling the RAM clock gate, so that the internal pre-charge and re-write 
circuitry of the RAMs can be activated. MEMORY REFRESH REQUEST enables the 
RAM clock gate for one full memory cycle (A8A). The contents of the bus are 
immaterial during refresh, since logic within the RAM chips themselves 
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establishes an internal connection between the output of each column amplifier 
and the corresponding write input. Data currently in the device is simply 
restored. 

Any access, read or write, refreshes every column within the selected address 
row. The critical requirement during refreshing is that each of the 64 rows 
within the RA}1 array be accessed frequently enough to ensure an adequate 
refresh rate. Two memory cycles always intervene between successive machine 
cycles of the processor. so that the two-phase refresh cycle is always 
completed within 3 memory cycles of horizontal retrace. 

5.2.4 SCREEN REFRESH 

The video circuits, (shown in the block diagram of Figure 5-8) read binary 
coded digital information out of the RAM, generate a video signal from this 
information and output the signal, together with horizontal and vertical 
blanking pulses to the CRT. The CRT, combines the video and blanking pulse 
with horizontal and vertical drive signals to drive the cathode ray beam. 

There are two types of information read out of RAM. Every ten scan lines 
the video circuits read 80 characters out of the RAM. Prior to every video scan 
field they read the location of the cursor, special display effects information. 
and so forth. The binary coded character data is transformed into a signal that 
represents the character dot pattern on the CRT. This is combined with the 
cursor and special display effects information and output as a TTL level video 
signal. 

The video circuits use a series of registers that store data output from the 
~1. a character generator that generates the dot pattern for all characters 
and supporting logic that generates various RAM addreSSing, timing, and access 
control signals. (See Figure 5-8.) 

During vertical retrace, a SYSTEM RESET signal from the display row cotmter 
(on the timing board) is supplied to the timing and control logic. This 
presets the RAM address counter to read RAM address X'1000'. At the same 
time, memory cycle request and read command are generated. 

From this time on, six RAM registers are read out in sequence. The RAM 
address counter is advanced by one count every time a readout is completed. A 
new memory cycle is generated before each new readout. 

The fir s t two RAM registers read out contain the cursor row and column address 
(location X'1000' and X'1001'). This data determines the row and character 
column at which the cursor is to appear on the screen during the next field. 
Next, is location X'1002' (if a character input from the keyboard is available.) 
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The R.Ml register at X'1003' is read. The data is stored in the function 
register. It contains information that actuates the audible tone alarm. 
Next, location X'1004' is read. Its contents are decoded by the control 
decoder and stored in the display effects register. This data determines 
whether the display is started with any special display effects. 

The page start row address is read out of location X'1005', entered into the 
page register, translated to a binary number, and entered into the RAM address 
counter. This completes the R.Ml reading sequence. With the next memory 
cycle, reading of display data begins. 

Reading data out of the RA}1 is performed during 25 different intervals and 
during each interval 80 RAM locations are read. For one full video scan field, 
a total of 25 x 80 = 2000 locations are read. These represent the 80 
character spaces on each of 25 display lines on the screen. The first 24 
lines are read out of 1920 contiguous RAM locations, starting at the address 
entered into the RAM address counter. The 25th line, (which identifies the 
operating mode) is read starting at location X'1030' through location X'107F'. 

The reading of the first 80 characters is performed with the first available 
memory cycle (after reading location X'1005'). The 80 characters are serially 
loaded into shift register 1 and from there into shift register 2. Each of 
the 80 characters is consecutively output from shift register 2 into the 
character generator, where it causes the generation of the first (topmost) 
scan line dot pattern signal. The characters are also supplied from shift 
register 2 to the control decoder. Bits 7, 6, and 5 are interpreted to check 
for a special display effects code. 

The character generator does not respond to a display effects code. Instead 
the display effects register is loaded with the special display effects 
information. 

The 80 characters are recirculated back to the input of the shift register 
2. With the start of scan line 2, the sequence of outputs to the character 
generator, as well as the recirculation of shift register 2 is repeated. The 
character generator outputs the dot pattern of all 80 characters for scan line 
2. This is repeated a total of ten times, causing the character generator to 
output the dot pattern for all 10 scan lines of each character. 

While the dot patterns are generated and shift register 2 is being recircu
lated, shift register 1 is loaded with the next 80 characters. These characters 
are read out of the RAM. 

Dur ing scan 1 ine 10 of row 1, the data in shif t register 2 is not recirculated 
again, instead the data from shift register 1 is transfered into shift 
register 2. This sequence takes place during every video display row on the 
screen (a total of 25 times). 
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The output of the character generator is combined with the cursor signal, 
altered (if necessary to create any special display effects) and mixed with 
horizontal and vertical blanking information, then output as a TTL video 
signal. 

5.2.5 VIDEO REFRESH INITIALIZATION CYCLE 

Initialization of the video refresh circuitry takes place every vertical retrace 
interval. During initialization the contents of selected software registers are 
transferred to hardware registers in the video refresh control circuitry, 
establishing conditions for the next vertical frame. The initialization 
counter (shown on 96-420-01 Sheet 3), the video refresh address counter (shown 
on 96-420-01 Sheet 1). and the video refresh data register (shown on 96-420-01 
Sheet 2) are described below. 

Screen refresh begins with the SYSTEM RESET pulse from the timing board. (See 
Figure 5-9.) The leading edge of SYSTEM RESET occurs after the start of a 
vertical blanking interval. Refer to Figure 96-420-01 Sheet 1. SYSTEM RESET 
is applied to the "clear" input of the address counter A3J, A3H, A3F, 
preloading the counter value to X'OOO'. Only the 11 low order bits of the 
address cOlmterare significant to the 2K RAM chips in the video buffer array. 
With CHIP SELECT active, the effective RAM address is X'1000'. Refer to 
Figure 96-420-01 Sheet 3. SYSTEH RESET is applied to the "load" input of the 
sequencing counter A6H-9. The trailing edge of *CLOCK 3 preloads this counter 
with X'B'. The output of the initialization counter is applied direc tly to a 
BCD to decimal decoder A7H. 

Asswne that no CPU BUS REQUEST of MEIDRY REFRESH REQUEST occurs to interface 
with the CHARACTER REFRESH cycle. With CPU BUS REQUEST and MEMORY REFRESH 
both inactive, the enable input to the initialization counter will be contin
uously true. The trailing edge of each *CLOCK 3 pulse will increment the 
sequencing counter. 

With the sequencing counter preset to X'B', the QA output at A6H, Pin 14 will 
be true, causing CHARACTER REFRESH to be active. CHARACTER REFRESH true 
causes the address multiplexer (Figure 96-420-01 Sheet 2 A3J, A3H, A3F) to 
select the output of the video refresh address counter and address the inputs 
of the RAM array. The CLOCK 3 input (AIK-13) is gated through the multiplexer 
and becomes DATA REGISTER CLOCK. The contents of RAM address X'1000' are 
clocked into the data register. (See Figure 99-420-01 Sheet 2 A3D and A3E.) 

The same CLOCK 3 pulse increments the sequencing counter, which bumps the 
contents from X'B' to X'C'. This activates the CURSOR REGISTER GATE output of 
the BCD to decimal decoder. (Figure 96-420-01 Sheet 3 A7H, Pin 4) This 
allows the leading edge of the subsequent CLOCK 3 pulse to transfer the 
contents of the data register into the cursor row register A4E. The cursor row 
register now contains the data which was located at X' 1000' • 
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Several things were going on simultaneously. Refer to Figure 96-420-01 Sheet 3. 
The output at A5J-3 enables the sequencing counter A6ll. During CHARACTER 
REFRESH cycles, this counter is enabled by the CHARACTER REFRESH output at 
A5J-2. To enable the CHARACTER REFRESH line requires that A6H-14 be high. 
Character Refresh will be true on alternate cycles of *CLOCK. 3. During those 
cycles in which CHARACTER REFRESH is inactive, the sequencing counter enables 
itself via A6H-14 and A5J-l. Therefore, the counter wil register each CLOCK 3 
pulse, while the logic whose gating depends on an active CHARACTER REFRESH 
signal will be clocked only on every other impulse. 

Refer to Figure 96-420-01 Sheet 1. The address counter is advanced by 
*CLOCK 3. However, its count input is enabled directly by the CHARACTER 
REFRESH output of the initialization counter. This counter reacts to every 
other CLOCK 3 impulse. The video refresh data register (Refer to Figure 
96-420-01 Sheet 2) is clocked by a derivative of the CLOCK 3 timing signal. 
Refer to Figure 96-420-01 Sheet 1. CLOCK 3 passes through the address 
multiplexer becoming DATA REGOSTER clock. The multiplexer is operated by 
CHARACTER REFRESH. CLOCK 3 is divided by two before it drives the data 
register. 

Refer to the timing diagram Figure 5-9. The address register is preset to 
X'lOOO' on the trailing edge of the first CLOCK 3 pulse. Clocking of the 
register is dependent on the CHARACTER REFRESH line. The counter will not be 
clocked again tmtil two full periods of the CLOCK 3 signal have elapsed. When 
CHARACTER REFRESH goes true, on the trailing edge of the second CLOCK. 3 pulse, 
the address currently stored in the address register (X'1000') will be applied 
directly to the address inputs of the RAM array. The third CLOCK. 3 pulse not 
only advances the address register (to X'1001') but also clocks the contents of 
address X'1000' into the data register. The address register contains the 
address X'1000'. The fourth CLOCK 3 impulse in conjunction with ROW GATE 
clocks the contents of the data register into the row register. 

The output of the sequencing counter (Figure 96-420-01 Sheet 3 A6H) is 
reversed. The 'QA' output of A6H goes to the 'D' inupt of A7H. The result is 
the counter maintains a linear counting sequence, but the output of the 
decoder is not sequential. While the counter proceeds through the states 
11, 12, 13, and 14, the input to the decoder jlUD.pS from 13 to 3 to 11 to 7. 

CHARACTER REFRESH goes true on every other memory cycle; enabling the RAM 
clock gate via the CARD SELECT output of the address multiplexer. This 
strobes the contents of the current address into the data register, and 
advances the address cotmter. Between CHARACTER REFRESH cycles, the contents 
of the refresh data register is moved into the appropriate hardware register 
by the load strobe output of the sequencing decoder. 
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The fifth CLOCK 3 impulse clocks the contents of address X'1001' into the data 
register and increments the address counter. At the same time, COLUNN GATE 
(Figure 96-420-01 Sheet 3) goes true, enabling the sixth CLOCK 3 impulse to 
transfer the contents of the data register to the cursor column register (A5D 
and A4D). The cursor column address which the software has stored in location 
X'1001' is transferred to the column register in the video refresh hardware. 

On the third phase of the initialization cycle instead of reading data out of a 
software register, the logic transfers any pending character from the keyboard 
into RAM location X'1002' • 

Following the trailing edge of the fifth CLOCK 3 pulse, (Figure 5-9) the 
address register counter will contain X'1002' (the destination of the keyboard 
input). The initialization counter contains X'E' (A6H). Refer to 96-420-01 
Sheet 3. The trailing edge of the 6th CLOCK 3 pulse causes the CARRY output 
at A6H Pin 15 to go true. WRITE KEYBOARD GATE controls the transfer of 
information between the keyboard and RAM. (Figure 96-420-01 Sheet 1 A3J, A3H, 
and A3F) URITE KEYBOARD GATE is combined with WRITE CHARACTER ENABLE of the 
keyboard interface circuit. These signals produce the CLICK ENABLE and WRITE 
ENABLE. CHARACTER REFRESH is true at this time. Both WRITE ENABLE and CARD 
SELECT are presented to the RAM array and to the RAM clock gate. Refer to 
Figure 96-420-01 Sheet 2. The RAM input multiplexer selects the input from the 
keyboard since SELECT DATA BUS is inactive during memory activity. The 
keyboard input character is written into RAM location X' 1002' • 

Four full cycles of CLOCK 3 elapse before the address counter is advanced to 
location X'1003'. The function register (Figure 96-420-01 Sheet 5 A8C) is 
loaded with the contents of X'1003'. The contents of the condition register 
are preloaded into the hardware condition register (A9C). The contents 
of the page register, which determines the first line of the video buffer 
displayed on the screen are loaded into the video refresh address register 
(Figure 96-420-01 Sheet 2). 

Refer to Figure 96-420-01 Sheet 1. The address register contains a value 
between X'01' and X'19'. This value identifies the first row of the video 
buffer which will be displayed on the screen. The video buffer begins at 
X' 1030' • There are 80 columns in each row of the display (X'50'). The first 
X'50' locations are dedicated to the 25th line of the display. The working 
buffer begins at address X'1080' • 

5.2.6 BUFFER ACCESS AND RECIRCULATION CIRCUITRY 

At the end of screen refresh initialization, the initialization counter 
(Figure 96-420-01 Sheet 3 A7H) contains X'A'. The "load" input of the 
sequencing counter will be enabled and the next *CLOCK 3 pulse will preload 
the counter with the value 9. The STATE 9 output of the decoder will be true. 
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The initialization logic now enters a different mode of operation in which it 
toggles back and forth between LOAD CHARACTER REGISTER and the STATE 9 phase. 
Each time LOAD CHARACTER REGISTER goes true, the contents of the memory 
location currently in the address register will be strobed into the data 
register. The address register is incremented, so that it always maintains 
the address of the next character in video buffer. This is used to load the 
first 80 columns of the video buffer into the low-speed shift register. (Refer 
to Figure 96-420-01 Sheet 4 ASH, ASF.) 

The LOAD CHARACTER REGISTER output from the sequencing section is used to 
develop a clock for the low-speed shift register. The LOAD CHARACTER REGISTER 
signal is combined with NEW *CLOCK 3 to drive the low-speed register. The 
contents of the data register (the character which originated in the video 
buffer section of RAM) is transferred into the shift register. 

Shift register capacity is 80 characters. Each cycle of the sequencing logic 
produces a new LOAD CHARACTER REGISTER pulse and hence a new charac ter entry 
into the shift register. 

When 79 characters of the first display row have been shifted into the low 
speed register, ASH-1 will go true. This output, in conjunction with the next 
LOAD CHARACTER REGISTER signal, will cause the CLOCK 3 impulse (which strobes 
the final character into the low-speed register) to reset the J-K flip-flop 
shown in Figure 96-420-01 sheet 4 (A8K). The SHIFT REGISTER FULL output 
returns to the sequencing logic in Sheet 3 (A7K-9). SHIFT REGISTER FULL 
inhibits the output of A5K-6, preventing further CHARACTER REFRESH REQUESTS and 
halting the sequencing logic. 

The TRANSFER CHARACTER output from the timing board goes true during the last 
scan line of each display row. This disables the RECIRCULATE inputs of the 
high-speed register, forCing it to load the output of the low-speed register. 
During transfer, both registers must be clocked in synchronism. This is 
accomplished by the RECIRCULATE CLOCK which is formed by SHIFT GATE and the 
SHIFT CLOCK from the timing board. The result is fed d irec tly to the "clock" 
inputs of the high-speed register. The low-speed register is also clocked by 
the RECIRCULATE CLOCK during the time that the TRANSFER CHARACTERS signal is 
active. Refer to Figure 96-420-01 Sheet 4. Recirculate Clock passes through 
Al1E-ll and ASJ-6 to the "clock" inputs of the low-speed register. At the 
start of the vertical frame, and at the end of each visible row, the contents 
of the low-speed register are dumped into the high-speed register for 
recirculation through the character generator. 

At the end of the transfer, the TRANSFER CHARACTERS line goes false. The 
high-speed shift register lapses into the recirculate mode, and the low-speed 
register is empty except for the lone "1" in the least significant bit at the 
bottom of the stack. (This bit is loaded into the shift register by the 
coincidence of TRANSFER CHARACTERS and the Count 79 output from the system 
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timing board.) When TRANSFER CHARACTERS goes false, logic on the timing board 
raises the CLEAR SHIFT REGISTER FULL s~al. (Figure 96-420-01 Sheet 4 A8K-1) 
This enables CLOCK 3 to reset the SHIFT REGISTER FULL output, and enables the 
CHARACTER REFRESH request logic on Sheet 3. The refresh logic begins loading 
the next display row into the low-speed shift register. This process is 
repeated with each row of the display, until 24 lines have been put on the 
screen. The character refresh logic then refreshes the 25th display row. 

5.2.7 25TH LINE 

When the 24th line of the screen has been transferred from the low-speed shift 
register to the high speed recirculator register, the timing board produces the 
LOAD MEMORY ADDRESS REGISTER output (LOAD MAR). This resets the video refresh 
address register in preparation for the loading of the 25th line. 

Load MAR coincides with the CLEAR SHIFT REGISTER FULL output at the start of 
the 24th row. Refer to Sheet 1. LOAD l-IAR enables the "load" input of the 
address register. X'1030' is loaded directly into the address register by 
*CLOCK 3. Address X'1030' contains the control row information placed there 
by the firmware. The loading and recirculation of the 25th row is identical 
to that of the preceeding twenty-four. 

5.2.8 CHARACTER GENERATION 

The sequencing logic selects the proper video buffer addresses and loads the 
contents of these into the low-speed shift register. These characters are 
transferred into the high-speed shift register during the time that the 
TRANSFER CHARACTERS line is active. When TRANSFER CHARACTERS is inactive (at 
the beginning of a new row) the RECIRCULATE inputs of the high-speed shift 
register are pulled low. Data in the register continues to be re-cycled 
through the next 10 horizontal lines while this row is being refreshed. 

Circulation is maintained by the RECIRCULATE CLOCK (which occurs 80 times 
during the visible portion of each horizontal scan line). The high-speed 
register has a capacity of 80 characters. Information stored in the register 
undergoes 10 revolutions during a row interval. Each character contained in 
the high-speed register is presented 10 times to the character generator ROM 
(once for each scan line). 

Seven bits of each recirculating character represent an address input to 
the ROM. More information is needed to completely specify the charaacter 
generator's output, since the 10-bit sequence varies each scan line. The Scan 1 
through Scan 8 outputs of the timing board provide the additional information 
needed. Each line of each character output from the ~ecirculator register 
results in a unique output from the character generator ROM. This output is 
presented in parallel to the inputs of the video shift register A9J. (Sheet 4.) 
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The LOAD GATE output from the timing board with the trailing edge of BIT CLOCK, 
load the current output of the character generator into the video shift 
register. During the next eight periods of BIT CLOCK, the byte is serialized 
and presented to the video mixer as the RAW VIDEO signal. The serial input to 
the shift register at A9J Pin 1 is tied to the +5 Volt supply through pull-up 
resistor R59. As a result, the 9th and 10th impulses of the BIT CLOCK shift 
zeros onto the RAW VIDEO line. This dark interval corresponds to the standard 
spacing between adjacent columns of the display. 

No character requires more than eight lines for its display. The centering of 
individual characters on the matrix can vary, so there are actually nine 
visible scan lines in a row, (even though only eight of them are used). This 
deals only with certain lower case characters such as "j" and "y" which occupy 
lower portions of the row not needed by any other characters. The gate network 
shown on Sheet 4 ABJ, AlOE, and A9D eliminate the need for a 2K ROM. The 
video shift register is select·ively loaded when the output of the scan line 
counter is 'B' (last visible line of the row) and when the output of the 
counter is '0' (the first visible line in each display row). Typically 
display characters are loaded into the shift register during scan '0' through 
scan '7'. Characters such as "j","p", and "y" which have descenders, will be 
loaded only during scan line 1 through scan line B. This means the need for a 
2K ROM has been eliminated by selective loading the character generator chip. 

5.2.9 CURSOR GENERATOR 

The cursor generator circuits are shown on Sheet 3 (lower half of the 
page). The cursor row register A4E is loaded with a hexadec imal value between 
X'OO' and X'30' corresponding to the screen row in which the cursor appears. 
The column register (A4D and ASD) is loaded from the software column register 
at RAM address X'lOOl' which contains a value between X'OO' and X'4F' 
corresponding to the cursor's column address. 

The column register is loaded with the ones complement of the data in the data 
register. The register is incremented by the same RECIRCULATE CLOCK that 
drives the high-speed shift register. This clock is gated with TRANSFER 
CHARACTERS so that the column counter is active only during the last visible 
scan line of each display row. When the register overflows, it will be 
preloaded with the complement of X'SO'. The counter will overflow repeatedly 
during the last visible scan line of every display row. The "carry" output of 
A4D marks the desired column and the desired scan line in each horizontal row. 
This output is applied directly to the "equals" input of the comparator 6E and 
SEe 

Inputs to the two-stage comparator come from the cursor row register and the 
page register. The page register is loaded during initialization, with a 
binary value that identifies the first visible row displayed on the screen. 
This register is incremented on the TRANSFER CHARACTERS gate at the end of 

5-26 



When the outputs from the cursor row register, the page register. and the 
overflow output fran the cursor column register occur at the same time, the 
output of the comparator (A4E-6) will go true resulting in a Cursor output. 
The duration of which corresponds to the period of load gate. The cursor 
signal is applied to the video mixer logic shown on Sheet 5. 

5.2.10 ATTRIBUTE DECODING AND CONTROL 

Special display effects characters (attributes) are distinguished by the 
binary prefix 100 in the 3 most significant digits. Refer to Sheet 4. The 
output of the recirculator shift register is monitored by A11E and A11F. If 
the presence of an attribute character is :immediately detected, CONTROL DECODE 
goes true and is sent to the attribute logic shown on Sheet 5. 

In the attribute logic the control decoder's output is combined with the SHIFr 
CLOCK to enter the low order 5-bits of the recirculator register's output 
into the control register A9C (C2). These five bits go to the video mixing 
logic to produce the special display effects. The output from the control 
decoder activates the blank character generator. This output drives the 
inverted input of the character generator RCH to suppress any display when an 
attribute is present. 

The condition register shown on Sheet 5 (A9C) is effectively a memory register. 
It is loaded fran the software condition register during video initialization to 
establish the pre-existing screen condition at the start of every vertical 
field. The register can be loaded directly from the RECIRCU- LATOR SHIFT 
REGISTER. The condition register is designed to save the last attribute 
character in the preceding row of the display. This is necessary in order to 
re-establish the initial control conditions at the start of a row. ow. The 
output of the condition register is loaded automatically into the control 
register at the start of horizontal retrace, by inverted SHIFT GATE and the 
SHIFT CLOCK signal. Control information is not encoded. Each of the five 
significant bits in an attribute character controls one of the special effects 
individually. This permits the creation of special effects in any desired 
combination. 

5.2.11 VIDEO MIXING AND OUTPUT 

The mixer logic is shown on Sheet 5 on the lower half of the page. The 
horizontal and vertical blanking signals are combined to produce a composite 
blanking signal, and then mixed with the RAW VIDEO Signal from the video 
serialization register to produce the composite video signal. The CURSOR 
output and outputs from the control character logic are combined with the basic 
video signal to produce the underscore, reversed polarity, half-intensity, and 
the blank character effects. The half-intensity effect is obtained by 
shortening the effective duty cycle of BIT CLOCK, rather than attempting to 
modulate the level of the video signal. 
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5.2.12 KEYBOARD AND KEYBOARD INTERFACE 

ASCII encoded characters are stored in RAM location X'1002'. The processor 
scans this location periodically, discriminating between displayable and 
executive keystrokes. 

Display characters undergo limited processing. Control characters never 
appear on the display. The processor interprets control characters as commands 
and transfers control to the appropriate subroutines. All codes between X'OO' 
and X'lF' represent functions, X'20' to X'7F' represent displayable alpha
mmerics. 

All control characters are charcterized by the ntuneric prefix '100' in the 
three most significant bit positions. The video refresh logic recognizes this 
prefix and suppresses the display when it occurs. The system discriminates 
aganst control characters during display, but not during keyboard entry. 

Keyboard logic consists of the keyboard interface circuits located on the 
charcter refr~sh board, and the keyboard circuits within the keyboard 
enclosure. The keyboard circuits generate a unique 8-bit character code 
whenever a key on the keyboard is depressed. This code is accompanied by a 
synchronizing strobe. Both the strobe and the ASCII code are applied to the 
interface circuits on the Charcter Refresh board. The interface writes the 
character into the keyboard input register (X'1002') and generates acoustic 
feedback for the operator. 

Certain keys are defined as repeatable. The keystroke is repeated auto
matically if the key is held down longer than 1/2 second. The STROBE output 
initiates each keystroke. but the KEYDOWN output maintains the auto-repeat. 

Encoded data from the keyboard enters the interface circuits via the keyboard 
cable which attaches to connector B on the character refresh board. Refer to 
Sheet 2. Key depression is signalled by the CHARACTER STROBE line. The 
trailing edge of the subsequent CLOCK 3 pulse sets the flag flip-flop A6K. 
The incoming character is not written innnediately into the keyboard register 
at location X'1002'. The actual entry of data always awaits the vertical 
blanking interval, during which the video refresh circuits get initialized. 
The Q output of the flag flip-flop concurs with the not-Q output of the reclock 
flip-flop (A6J) to produce write CHARACTER ENABLE. 

Refer to Sheet 3. SYSTEM RESET occurs during the vertical blanking interval 
and always loads the initialization counter at the start of a frame and at the 
same time presets the refresh address counter to X'1000'. Two cycles later, 
the cursor row and column registers will have been loaded from locations 
X'1000'and X'1002' (the address of the keyboard input register). One mor~ 
cycle, and WRITE KEYBOARD GATE signal goes true. 
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The reclock flip-flop is set, inhibiting WRITE CHARACTER ENABLE and activating 
the ACKNOYLEDGE output. The next two clock pulses clear the flag flip-flop 
and the reclock flip-flop, resetting both to their pre-input states and 
completing the keyboard entry cycle. The timing of events during this cycle 
is shown in Figure 5-10 and on Sheet 1. 

WRITE KEYBOARD GATE combines with WRITE CHARACTER ENABLE to produce CLICK 
ENABLE. CLICK ENABLE will be forwarded to the RAM as WRITE ENABLE. The CARD 
SELECT output of the multiplexer will be true, so the RAM buffer receives 
three-phase clocks during this memory cycle. The data bus-multiplexer on 
Sheet 2 selectS' the keyboard input (since SELECT DATA BUS is false) and as a 
result, the ASCII input from the keyboard is written into RAM location X'1002' • 

CHARACTER STROBE along with NEW *CLOCK 3 trigger the repeater one-shot when the 
character arrives from the keyboard. If the key is :immediately released, KEY
DOWN will be false upon completion of the write cycle. The output at ASJ-6 
will be high and every successive CLOCK 3 pulse will retrigger the one-shot. 
If the key is held down this re-triggering will be prevented and the one-shot 
will time out after approximately 1/2 second. If Bit 10 is simultaneously 
true, (indicating a repeatable character) the output of A1K-ll will go high. 
CLOCK 3 will be repeated with every vertical frame and the key strokes are 
repeated automatically at a rate of approximately 60 Hz. 
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5.3 8080 l-lICROPROCESSOR 

5.3.1 MICROPROCESSOR CIRCUITS 

The microprocessor reads and writes into the RAM memory and conmunicates with 
peripheral devices (inclt.ding the screen and the keyboard). It also establishes 
the screen conditions when power is first applied. Optionally, the processor 
board may include a 256 x 8 hardware stack and a programmable interval timer. 

Figure 5-11 is a block diagram of the circuits on the processor board. The 
board contains an 8080 CPU, the CPU clock generator, both PROM and ROM, bus 
control logic and the gates and buffers needed to integrate these sections. 

The clock generator provides the clocks that drive the CPU. The status latch 
contains the status byte transmitted during the first phase of each machine 
cycle. It presents this to the memory and bus control logic where the 
direction and synchronization of data transfers are developed. 

The CPU is isolated from the system bus by the data output gate and the input 
latch. The processor is normally disconnected from the bus. Most of the 
time, the CPU will be executing programs directly from ROM and PROM. This 
means the CPU only infrequently references the RAM or I/O ports via the system 
bus. This frees the bus fot." RAM refresh, for video refresh, and for the m1A 
transfers executed by peripheral controllers. 

In a typical instruction cycle from ROM or PROM, the CPU places an address on 
the processor board's internal address bus to access a desired item or 
instruction in ROM or PROM. Because no BUS REQUEST is issued, the main address 
gate remains disabled so the address never appears on the bus. The addressed 
ROM or PROM (wh~ch contains the data) places this data on the input bus (ROM 0 
- R(}1 7). The dii'ta will not appear on the system data bus. The data passes 
through the input gate to the stack bus and through the bi-directional buffer 
to the CPU data bus. No BUS REQUEST is issued for addresses that fall within 
the block controlled by the processor board. 

In systems equipped with the optional 256 x 8 hardware stack, the CPU can 
place and retrieve data from the stack without ever issuing a CPU BUS REQUEST. 

RESET gate (shown in the block diagram) is used to force a RESTART instruction 
into the CPU during the keyboard reset command. This is not the same as a 
true hardware reset of the CPU (which would destroy the data and address in 
the CPU.) Instead, control of the processor is transferred to location X'0008' 
in the firmware executive. This causes the terminal to enter the Rep Form 
mode without disturbing the data on the screen. 
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Addresses which are outside the range covered by the CRT's on board memory 
generate the manory and a CPU BUS REQUEST. This places the memory address on 
the system bus. The data from the addressed device returns via the system bus. 

5.3.2 CLOCK GENERATOR 

The clock generator is shown in Figure 96-415-03 Sheet 1. 02 is developed 
directly from SHIFT CLOCK. The 01 output is developed from SHIFT CLOCK and BIT 
CLOCK (run through a shift register delay (AllJ). Both the 01 and 02 signals 
are conditioned IDS level signals suitable for the 8080 CPU. Timing relation
ships are shown in Figure 5-12. 

The 8080 (Sheet 1) outputs a status byte on the data bus during the initial 
phase of every machine cycle. This byte provides status and directional 
information. The status latch is activated by the CPU's SYNC output and the 
leading edge of the 01 clock. (This identifies the Tl phase in each machine 
cycle.) Any data on the bus at this time is stored in the status latch shown 
on Sheet 2 A7J. The individual status bits are summarized in Figure 5-13. 
Status signals are available to the memory synchronization logic on Sheet 2 and 
the bus control and timing logic shown on Sheet 3. 

5.3.3 MEMORY SYNCHRONIZATION SECTION 

The memory synchronization logic consists of a programmable timer and a 
control flip-flop (Sheet 2).\ The concurrence of 01 and SYNC loads the status 
and produces an INTERRUPT output from the 8212 input/output port IC (A7J Pin 
23). This is applied to the "set" input of the control flip-flop (A9D Pin 10) 
producing a READ output to the synchronization counter. 

The READ output from the control flip-flop with the leading edge of SHIFT 
CLOCK 1 preloads the counter and resets the control flip-flop. The high 
performance 1702A PROMs used on the processor board have better access 
characteristics than do the ROMs. The value preloaded into the synchronization 
counter depends upon the type of memory being accessed. The ENABLE ROMs 
signal shown on Sheet 2 is developed in the chip selec t logic on Shee t 7 and 
distinguishes a ROM from a PROM. The ENABLE ROMs input with the MEMR status 
bit produces the READ FROM ROM Signal, which selects a preload value of a 
decimal l3. TIMEOUT goes false when the counter is preloaded, inhibiting the 
READY input of the CPU as shown on Sheet 2. 

The synchroniza tion counter is incremented by the SHIFT CLOCK 1 input from the 
timing board. After tw periods of SHIFT CLOCK, the counter's TIMEOUT output 
goes true, inhibiting the counter and restoring the READY input to the CPU. 
This process causes the insertion of two WAIT STATES between the T2 and T3 
phases of the machine cycle. Timing relationships during ROM access are shown 
in Figure 5-14. 
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STATUS WORD CHART 

00 INTA 0 0 0 0 

01 WO 1 1 0 

02 STACK 0 0 0 1 

03 HLTA 0 0 0 0 

04 OUT 0 0 0 0 

05 M1 1 0 0 0 

Os INP 0 0 0 0 

07 MEMR 0 

0 0 

0 1 

1 0 

0 0 

0 0 

0 0 

0 1 

0 0 

TYPE OF MACHINE CYCLE 
I 

0 0 1 

0 1 0 
0 0 0 0 
0 0 1 

0 0 0 

0 1 0 1 

0 0 0 0 

0 0 0 

FIGURE 5-13 8080 CPU STATUS BYTE 
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If the processor had been accessing a PR<.M rather than a R<M, the ENABLE ROMs 
input to the synchronization logic would have been false. As a result, the 
preload value would be decimal 14 rather than decimal 13. The counter would 
timeout after only one period of the SHIFT CLOCK. allowing the CPU's machine 
cycle to proceed at the end of a single WAIT interval. This means the 
processor delays longer when reading from ROM than when reading from PROM. 

Events during a RAM read are different. The dynamic RAMs used for storage in 
the 9003 have much better access times than either the ROMs or the PROMs. 
The high-speed of the dynamic RAMs is offset somewhat by the delays introduced 
by the system bus protocol. 

Refer to Sheet 2. The synchronization counter is preloaded with a decima1 
14 at the beginning of machine cycles in which RAM is referenced (just as it 
would if reference were to PROM). However, the synchronization counter 
initiates the holding state, by inhibiting the cpu's READY input for one period 
of the SHIFT CLOCK. The inhibition input is maintained by the SYSTEM BUS 
REQUEST, as shown on Sheet 2 (AlOE Pin 3). SYSTEM BUS REQUEST remains true 
until the requested memory cycle is over. When READY goes true, the CPU 
proceeds to T3. The time needed for mElllOry synchronization is 3 to 4 cycles of 
the 01 clock. See Figure 5-15. 

5.3.4 R<M READ 

The CPU reads from ROM during the fetch of an instruction. The first machine 
cycle of every instruction cycle begins with a fetch. A fetch is indicated by 
active M1 and MEMR bits in the CPU status byte. During the T1 phase, the 
status byte is latched in the processor's status latch as shown on Sheet 2 
(A7J). The memory synchronization timer is preloaded and started during T2. 

The address the CPU outputs at the start of T1 is applied to the ROM and PRO{ 
enable logic shown on Sheet 7 where it is used to distinguish ROM from PROM 
on the basis of address blocks. If the address falls within the ROM range, 
ENABLE R(}l 1, ENABLE ROM 2, or ENABLE RCH 3 will be selected. The ENABLE ROMs 
output will be active. ROM enable is applied directly to the ROM as shown on 
Sheet 5. The low order (eleven bits) of the processor's address bus are 
decoded by the ROM to selec t the proper memory location. Output from the ROM 
goes to the ROM bus. 

For the ROM output data to get to the CPU's data bus, it must pass through the 
gates shown on Sheet 4 (A1F and A2F). This gate is normally enabled. It is 
only inhibited during a reference to the on-board stack, or during a keyboard 
reset. The data passes through to the RAM/RCH bus where it is applied to the 
inputs of the bi-directional bus driver AlK/A2K. The data is forwarded to the 
CPU data bus where it is picked up by the processor. 
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5.3.4 PROM READ AND OVERLAYS 

Refer to Sheet 7. A PROM read would be indistinguishable from a ROM read, 
except for the chip select logic. Any address that falls within the first or 
last 8K of the system's memory results in enabling the input to the LOW/HIGH 
address selector switches through AI2A. Switches enable or disable outputs 
for each of the four lK PROM sockets on the processor board. Each PROM bank is 
assigned individually to the high end or low end of system memory. Assignment 
is at the user's discretion. The first PROM bank is usually assigned to the 
lower BK. 

The upper and lower 8K address blocks are resolved into blocks of lK by the 
second address decoder shown on Sheet 7 (A11B). The lK chip selects are applied 
to decoders consisting of two 74155 de-multiplexers. Switches are used to 
enable particular multiplexer sections. The inputs of the two multiplexers are 
driven in parallel from the Address 8 and Address 9 inputs to further resolve 
the address reference into a single 256 byte quadrant within the lK block. 
Each 256 byte sector is spanned by a single PROM. The outputs from the two 
multiplexers can be used to enable a particular PROM, as selected by the 
socket enabling switches shown on Sheet 7. 

Whenever a CPU address falls within the range of the PROMs on the processor 
board, the Enable PROMs line will be active (A7C Pin 11). This inhibits the 
ROM Enable (Al3A Pin 8) resolving any potential addressing conflicts in favor 
of the PROMs. This is known as overlay. Overlay lets sections of firmware in 
PROM supersede or supplant programs stored in ROM. Overlaying is useful for 
the addition of firmware options. It permits the user to patch or replace 
portions of the standard firmware to suit his application. 

The PROM array is shown on Sheet 6. Output bytes from the PROM follow 
essentially the same path to the processor as do outputs from ROM. 

5.3.6 SYSTEM BUS: RAM READ AND INPUT 

The processor shares the bus with other devices, including the RAM refresh 
logic, the video refresh logic and with any peripherals that may be attached 
to the terminal. The processor board's support logic includes an 8-bit bus 
latch which serves as a holding register for all data entering the processor 
via the system bus. The latch is shown on Sheet 3 (A6E). 

The CPU controls the direction of data transfers during input operations by 
its DBIN control line. Refer to Sheet 2 AUF Pin 2. DBIN is instrumental in 
producing the DATA LATCH ENABLE signal. This signal removes the "clear" input 
to the data latch on Sheet 3 (A6E Pin 14), preparing the latch to receive data. 

A CPU bus request cycle begins by sending an address and a status byte in 
which the MEMR bit is set. Refer to Sheet 3. MEMR concurs with inactive 
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stack and ROM/PROM SELECT inputs to produce ENABLE READ DATA A8J Pin 6. 
Passing through A9J-8 ENABLE READ DATA with DBIN (in the form of DATA LATCH 
ENABLE) enables the DS2 input of the data latch ("device select"). The final 
input to the input latch comes from the latch itself (a false LATCH FULL 
output). This is applied to Pin 1 of the 8212 A6E (DEVICE SELECT 1). 

DBIN through AIOH-II produces the ENABLE BUS REQUEST signal. This, combined 
with SELECT LATCH DATA produces the SYSTEM BUS REQUEST signal. At the same 
time, SELECT LATCH DATA ranoves the reset from the bus request flip-flop (ASH) 
permitting *CLOCK 3 to set it. This marks the beginning of a bus request cycle. 

CPU WRITE DATA, READ THIS CYCLE, and WAIT signals shown on Sheet 3 are not 
used in the standard 9003 system. The output of the bus request flip-flop 
goes direc tly to and produces the ENABLE ADDRESS BUS signal. CPU BUS REQUEST 
is the signal which inhibits all other system activity during the CPU manory 
cycle. ENABLE ADDRESS BUS activates both halves of the address bus. Because 
ENABLE READ data is active, the READ DATA output at A8K-II is true. These 
outputs provide the RAM array with the information necessary to complete its 
memory reference. The RAM responds by placing the requested data byte on the 
systan bus. 

The ENABLE ADDRESS BUS output is coupled to A9F-6. This inhibits the output 
that set the latch originally. The leading edge of CLOCK 3 through gate 
AIOH-6 strobes the memory byte into the data latch. The trailing edge clears 
the bus request flip-flop and terminates the request cycle. At this time all 
CPU signals are cleared from the data bus and the request byte is stored in 
the data latch. The CPU will pick up the data from the data latch at the next 
T3 phase. 

Refer to Sheet 2. The CPU's manory synchronization line (READY) is inhibited 
when SYSTEM BUS REQUEST is issued, and terminated upon completion of the 
request cycle. Three to four WAIT STATES will be inserted into the processor's 
machine cycle during a reference to RAM, due to inhibition of the READY LINE. 
The delay depends upon the phase relationship between the memory clock and the 
processor's clock at the time a bus request is issued. Figure 5-14 shows the 
tUning of RAM access. 

There are only minor differences between a RAM read and an input from a 
peripheral. Both operations initiate a CPU BUS REQUEST and both cause data to 
be deposited in the processor board's input latch. The method of synchronization 
is identical. Refer to Sheet 3. 

The 8080 distinguishes between memory read and input by activating the INP 
status bit at the start of the input machine cycle. IN, rather than ENABLE READ 
DATA, acts through A9J-8 to activate the input latch. IN, operating through 
AlOK-I, enables the Select Latch Data output to the bus request flip-flop. 
ENABLE COMMAND I/O will be active as a result of the IN status bit. This 
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activates the COMMAND I/O control line on the system bus. COMMAND I/O 
distinguishes an input operation from a memory read. There is no directional 
control information on the system bus during I/O operations. COMMAND I/O will 
be true during both input and output. It is the responsibility of the 
peripheral to distinguish between an input and an output operation on the 
basis of device address. During I/O references, the upper 8 bits of the CPU's 
address bus represent the object address. This same information is displayed 
on the lower half of the address bus but is not used. 

5 .3.7 SYSTEM BUS: RAM WRITE AND OUTPUT 
The CPU begins every memory write cycle by sending the status byte X'O'. The 
negative true WO flag is the only active bit. The destination address is 
placed on the processor's data bus during Tl. At the end of T2 the WR output 
~icates the direction of transfer. Data from the accumulator is placed on 
the bus during the T2 phase and remains valid throughout the duration of the 
WR output. Synchronization between the CPU and RAM is achieved by inserting 
WAIT states (TW) between the T2 and the T3 phases of the machine cycle. WR 
remains true from the end of T2 to the end of T3, regardless of the number of 
intervening WAIT states necessary to ensure synchronization. 

Refer to Sheet 3. The WO status bit (and the absence of the STACK and OUT 
flags) produces the the ENABLE WRITE DATA signal. After buffering ENABLE WRITE 
DATA goes to the bus gate logic. At the same time, ENABLE WRITE DATA is applied 
to A9H-8 where it activates the SELECT LATCH DATA output and removes the reset 
clamp on the bus request flip-flop. (A8H Pin 1.) SELECT LATCH DATA is also 
coupled to A9F-13 where \lR (acting through DATA LATCH ENABLE) concurs to 
produce SYSTEM BUS REQUEST. CLOCK 3 sets the bus request flip-flop to initiate 
the CPU BUS REQUEST. Both halves of the system address bus are enabled. The bus 
control gate (A8K) is enabled permitting the WRITE DATA output to apear on the 
control bus. The coincidence of ENABLE ADDRESS BUS and WO produces the ENABLE 
DATA BUS output at AlOK-lO. 

5.3.8 ~ARE STACK OPTION 

A stack is a portion of read-write memory assigned specifically to the storage 
and recall of selected status items. 

The 8080 CPU distinguishes between stack references and other memory references 
by means of the STACK STATUS flag. This bit is active only during CALLS and 
RETURNS from subroutines or during PUSH or POP instructions which are 
associated specifically with stack management. 

The on-board stack is two 256 x 4 static RAMs. Refer to Sheet 4 AlJ and A2J. 
These are addressed directly from the processor board's internal address bus. 
Only the low-order eight bits of address are significant to the stack. 
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Refer to Sheet 2. The STACK bit in the processor's status latch is coupled to 
the support logic via the on-board selector switch A13-S8. Stack references 
are handled the same way as references to PROM. The READ FROM ROM s~ 
produced by Al3C-6 will be inhibited whenever the STACK flag is active. Refer 
to page 4. The STACK bit is combined with DBIN or WR to enable the two memory 
devices. Directional control is provided by the WRITE STACK DATA output 
(developed from the coincidence of the STACK status bit and WR.) Data passes 
between the CPU and the stack via the bi-directional driver (A1K, A2K) 

5.3.9 PROGRAMMABLE TIMER. OPTION 

The programmable timer lets the programmer construct time delays that are 
independent of program execution. This improves processing efficiency by 
eliminating the need for programmed timing loops and continuous device polling. 
The programmed t1mer consists of a 4-stage binary counter and control logic, 
installed on the processor board. 

The timer makes use of the cpu's input/output system to load the cotmter with 
a 16-bit binary value. The cotmter is driven by the eighth submultiple of the 
SHIFT GATE to produce incremental time delays in the range of .5 milliseconds 
to approximately 32.8 seconds. When the programmed interval times out, the 
processor is interrupted. Program control is vectored to location X'0010' 
(by forcing an RST 2 instruction onto the processor's ROM bus). 

Sheet 8 shows the timer logic. Operation begins with the loading of two bytes 
into the preset table cotmter. The low-order byte is addressed to output port 
X'3C', the high-order byte is addressed to output port X'3E'. The two bytes 
may be loaded in any order. Both A7C-6 and A7C-8 are enabled whenever an 
output address of X'30' to X'3F' is selected. The outputs of these two gates 
are combined with the Clock 2 pulse from the timing board to produce load 
strobes and clocks for the two halves of the counter. Loading either the 
upper or lower byte of the timer resets the two control flip-flops shown on 
Sheet 8 ABO and clears the timer's clock cotmter A9E. 

SHIFT GATE (used to drive the clock counter) is an inverted horizontal 
blanking Signal, and its eighth sub-multiple is used to clock the delay 
counter. The first- TIMEOUT CLOCK is applied to the cotmter approximtely 501 
microseconds later. Succeeding clocks recur at 501 microsecond intervals which 
becanes the basic timer increment. 

The counter is loaded with the ones complement of the value programmed. 
TIMEOUT DONE goes true as soon as the preset interval has elapsed. The next 
SHIFT CLOCK sets the TIMEOUT DONE fli~flop (A7E) and issues a TIMER. INTERRUPT. 

The CPU acknowledges an interrupt request by broadcasting the INTA status bit 
during the T1 phase. Befer to Sheet 8. TIMEOUT DONE and the TIMER INTERRUPT 
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output set the acknowledge flip-flop A80. The TIME OUT flag output goes true 
at this time. 

Refer to Sheet 4. TIMEOUT flag produces an active RESTART (AI2F Pin 8). 
RESTART is combined with Ml STATUS to produce the WAIT FOR RESTART signal. 
WAIT FOR RESTART inhibits ROM data gate and forces a hardwired RST 2 instruction 
onto the RAMVROM bus. This instruction is picked up by the processor and used 
to vector the machine to address X'OOI0' • 

The trailing edge of WAIT FOR RESTART is used to clock flip-flop ABO Pin 11 
(Refer to Sheet 8) terminating the TEMER INTERRUPT and cancelling the TIMEOUT 
Flag. At the end of the timer cycle, the clock counter (A9E) is inhibited by 
the output of the TlMEOUT flip-flop A7E Pin 8. The counter remains in this 
state until restarted by the program. The timer is disabled by the occurrence 
of either power-up or keyboard reset. 
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5.4 16K RAH 

ZENTEC offers two extended memory printed circuit boards. These options are 
identified in Section 1 (Paragraphs 1.10 and 1-.15). Both PCB's utilize the 
same design concepts. In fact, the only difference between the two PCB's is 
the auount of address decoding logic necessary to define the amount of RAM 
memory accessed. 

The 16K RAM PCB consists of eight 2K banks of random access memory IC's. 
Eight chip select lines are necessary to select the appropriate 2K bank of RAM 
to be utilized. (2K x 8 - 16K) Each RAM contains 2048 bit locations or 
addresses. Therefore, there are eleven address lines (2 to the eleventh power 
== 2048). 

ZENTEC utilizes dynamic RAM memory. This means that the memory must be 
refreshed or the data contained within the RAMs will be lost. (The same 
principle is used on the character refresh PCB). 

A block diagram of the extended memory PCB is shown below. Address information 
from. the data bus is decoded to enable the desired segment of memory (RAM). 
If this is a write sequence, data from the data bus will be written into the 
RAM memory. For the actual writing of data to take place, WRITE ENABLE must be 
active. For a read sequence, the address information is decoded, READ DATA is 
enabled, and the data is placed on the data bus by the RAM. Because dynamic 
RAM's are used, the memory must be periodically refreshed. This is accomplished 
accomplished by clocking the RAMS with CLOCK 3 when the MEMORY REFRESH REQUEST 
line is active. 

-
.... RAM Memory .... .. ~ 

Data 
S Read/Write • 1 y 
S 
T Clock E .. Generation M .. 
B Circuit 
U Clock 1,2,3 
S Refresh 

• Chip Select - Logic Address Lines 
"""'-
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Refer to schematic drawing number 96-419-01 Rev B in Section 7. 

Sheet 1 of the schematics shows the CHIP SELECT decoding, CLOCK input and the 
memory refresh request logic. Address bus bits 11 through 15 are decoded by 
IC's A3H and A2HB to produce the appropriate CHIP SELECT signal. The CHIP 
SELECT signal is then fed to the RAM array where it enables the designated 2K 
block of RAM. 

MEMORY REFRESH REQUEST passes through IC ASH Pins 2 and 4 to enable IC's A5G 
and A4H. These IC's in turn enable A8H, A7G, A8G, and A6G. Memory refresh 
also goes to the aforementioned IC's via A9H Pin 11. This combination of 
gating allows clock 43, 33, 23, and 13 to be active whenever memory refresh 
is active. These clocks are all identical (they are all derived from Clock 3 
through IC A6H). 

Clocks 13 and 23 go to Sheet 7 where they are converted to voltage levels 
acceptable to the RAM's (+5V to -15V levels). The resultant output is known 
as M1 CLOCK 3 and M2 CLOCK 3. Clocks 33 and 43 go to Sheet 8 where the same 
voltage level translation takes place. The output of the voltage translator 
is known as M3 CLOCK 3 and M4 CLOCK 3. 

These clocks refresh the RAM memory whenever memory refresh request is active. 
WRITE DATA signal is active (Sheet 1 IC A9H Pin 12) and the address decoding 
circuitry (A3H and A4G) is enabled. 

Clocks 11, 21, 31, and 41 are derived from CLOCK 1. Clocks 12, 22, 32, and 42 
are derived from CLOCK 2. These clocks go through the same level translation 
circuitry that Clocks 13, 23, 33, and 43 went through. 

Sheet 2 of the schematics shows the address bus bits as they come off of the 
system bus. These bits are used to select the appropriate address within a 
2K RAM block. It makes no difference if the operation to be performed is a 
read or a write. The address logic is always used in the same manner. The 
only difference being the READ DATA or WRITE ENABLE signals. 

The dynamiC RM1s require +8. 5V, -15V, and +5VDC to operate. These voltages 
are filtered by the inductive capacitive filtering network shown on Sheet 2 to 
prevent voltage spikes from effecting the RAMs. 

Sheet 2 also contains the data bus output driver IC's. Data from the RAMs is 
converted to TTL logic levels on Sheet 7 of the schematics and then sent 
through IC's A10H and A10G on Sheet 2 (if read data gate is active) to the 
data bus. Data from the data bus goes through IC's A9G, Al1H, and A11G to the 
RAM array. 

Sheets 3, 4, 5, and 6 contain the RAM arrays. 
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Sheet 7 contains the RAM output to TTL lo~ic level conversion circuitry 
and the clock voltage level translation circuitry. 

Sheet 8 contains the remaining clock voltage level translation circuitry as 
well as the filtering networks for the PCB's operating voltages. 
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6.0 POWER SUPPLY ADJUSTMENT PROCEDURES 
6.1 SELF TEST INTERPRETATION 
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6.0 POWER SUPPLY ADJUSTMENT PROCEDURE 

The ZENTEC 9003 uses four power supplies. These are a 12V, SV, 3.SV, and a 
-ISV supply. The 3.S volt supply is referenced to the +S Volt supply to form 
8.S volts. To access the potentiometers. first remove the cover. This is 
accomplished by removing the two screws on the rear of the terminal and 
sliding the cover off. 

The +12V and the 3.SV supp1ys have only one potentiometer. This is the 
voltage adjust pot. The +SV and -ISV power supplies have 3 potentiometers 
each. These are the voltage adjust, over voltage protection, and current 
limiting pots. 

The voltage adjust pots are accessible without removing the monitor assembly 
(See Figure 6-1). The S volt supply should be adjusted first, and then the 
3. SV supply. This insures the 8.SV output will be correct. The -ISV and 12V 
supplies may be adjusted in any order. 

WARNING! ! 

REMOVE AIL PCB'S PRIOR TO ADJUSTING POWER SUPPLIES. 

The voltage test points are shown in Figure 6-2. 

The voltages at the test points should be within + 2% of the specified value. 

-ISV + .3V 
12V + .24V 

SV + .1OV 
8.SV + .17V 

Af ter the vol tages are set, re-insta11 the PCBs and trim the power supplies to 
the desired voltage. 

It is recommended that the OVP and current limit pots not be adjusted 
unless a new supply is being installed. These pots are preset at the factory. 
Should it become necessary to adjust these potentiometers, the following 
precedure should be used: 

1. Remove the monitor assembly by taking out the five screws which hold it in 
place. (One at each corner and one on the 'L' bracket which fastens to the 
card cage.) Disconnect the AC power and logic interface plug and lift monitor 
clear. 

2. Remove all PCB's from card cage. 
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FIGURE 6-1 HONITOR ASSEHBLY SHo\HHG VOLTAGE ADJUST Po\/ER SUPPLIES 
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FIGURE 6-2 HOTHERBOARD PCB SHmnNG VOLTAGE TEST POINTS 
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3. Use the test points shown in Figure 6-2. 

4. Both the 15 volt and 5 volt supply are layed out the same (as far as the 
potentiometer layout is concerned.) See Figure 6-3 • 

.. 4t---- Rear of Terminal 

I (9 
Voltage 
Adjust Pot 

(9 
OVer-volt age 
Protection 
Pot 

Top View 

cur~J Limit 

(5V and 15V supplies) 

Pot 

FIGURE 6-3 

5. Set the voltage output for the 15V supply at 17 volts. Adjust the OVP pot 
tmtil the voltage begins to "falloff". Turn the power off and set the voltage 
adjust pot for some value less than 17V. Turn the power on and trim the voltage 
adjust pot until 15 volts is measured at the test point. {The power supply will 
clamp if the voltage output exceeds the OVP setting. The power must be cycled 
(on-off-on) to re-initialize the OVP circuit. 

6. '.i'o set current limiting, be sure that the OVP pot and voltage adjust pot 
are properly set. Install all of the PCB's turn the power on and adjust the 
current limit pot while observing the voltage at the test point. Rotate the 
pot until the voltage begins to "falloff" and then back the pot off 1/4 turn. 
This procedure app,lies to both the 5 and 15V supplies. 

7. 'i'o adjust the 5 volt OVP circuit, follow step 5 except set the voltage 
output to N. 
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6.1 SELF TEST INTERPRETATION 

Self Test is a specially designed diagnostic progrm which verifies correct 
operation of the microprocessor, all memory and the display. Keyboard 
operation involves: Depress IDDE key to go into the CONTROL MODE, then depress 
SCROLL UP key. A special test will be executed. To exit this mode, and clear 
screen, depress the RETURN key. To erase the test results from the 25th line 
depress ERASE DISPLAY twice. 

On detecting a failure in memory, Self Test indicates the address of the 
failure on the 25th line. The address is provided in the form of four 
hexadecimal digits that should be interpreted as follows: 

first second 
digit digit 

third fourth 
digit digit 

The first and second digits indicate starting address of 2KB chip in which the 
error occurred. The third and fourth digits indicate the horizontal bit 
positions in which the error occurred. If converted to an 8-bit binary pattern 
then each "1" indicates a bit failure and each "0" indicates a bit O.K. 

Example 

Consider eight 2048 x 1 chips making 2KB memory with starting address of 
X'1800', bytes read from the chip have the pattern. 

Bit Position= 7 6 5 4 3 2 1 0 

During Self Test, errors are detected in bits 0 and 2. In binary, this 
pattern becomes: 

Bits Failed= 0 0 0 0 0 1 0 1 
Where 1= bit failed and 0= bit O.K. 

This pattern translates to X'05' and since starting address of chip is 
X'1800', Self Test provides the failure address as 1805 which locates the 
failure to the chip level. 

See Page 6-9 for memory address deSignations on 16K RAM PCB. 
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!!!!!!!!!!!!!!!~~~~~2nd PAGE OPTIONAL 

FIGURE 6-4 CHARACTER REFRESH BOARD SHmlING SECOND PAGE OPTIONAL RAN 
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ALPHA 'X. COORDINATE 

FIGURE 6-5 SYSTEH TIUING PCB 
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FIGURE 6-6 8080 MICROPROCESSOR PCB 
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BIT 0 

FIGURE 6-7 16K RAH PCB 
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ASYNCHRONOUS RS-232C INTERFACE CONNECTOR (J1) 

PIN II FUNCTION 

1 SAFETY GROUND 
2 DATA OUT 
3 DATA IN 
4 REQUEST TO SEND 
5 CLEAR TO SEND 
6 DATA SET READY 
7 SIGNAL GROUND 
8 NOT USED 
9 NOT USED 

10 NOT USED 
11 NOT USED 
12 NOT USED 
13 NOT USED 
14 REVERSE CHM~NEL TRANSMIT 
15 NOT USED 
16 REVERSE CHM~NEL RECEIVE 
17 NOT USED 
18 NOT USED 
19 NOT USED 
20 DATA TERMINAL READY 
21 NOT USED 
22 RING INDICATOR 
23 NOT USED 
24 NOT USED 
25 NOT USED 



o 

c 

B 

A 

8 

I 
I 

L 

BI 

----, 
E7 I 

, 
I E8 

__ --1 

51 

XI 
(F I) 

OJ 

c 

7 

A.C I"NT" 
['WlCj!. CQeb 

LSul¥L.I'ED ON.L, ... 1A1"rH 
DOME."'TIc.."'HII'M~) 

T 
.. (PuJG, , .. 10 rU"o<. \\ol:IlE'R )<.,) 

~r+~-+---~-. 

6 5 

EI 
PI 

4 3 2 

LS I JI 22 20 16 
(R EAR PANEL) 

53 r-(P.1Rl TV) II 
-t-'a<' 1 OIlD 

1 7 l:n I-t -1 1 "'<>'IE 
6 31 I 0 E.v£* 

L 5 __ 4.J J5-B Z y X W V U T 5 
(CARD CA6E) I- ~ ~ >- a (i I-i w ~ Q '" D.. D.. '" "" ~ '" w :z '" ~ 

'" t g ~ 
l- i? '" ~ \J 

& '" '" i::; w 1!i i! ~ '" iii ;§ l:! '" '" d 

P~ J9 
15 -=- BAU 0 RATE Z 
/4- eAUD RATE 1 
13 GND 

L--+-4-+--b_-+-----------------------+---------------------------------------------~IO VIDEO 
L-~--+-----------------------b_------------------------------------------_4S VIDEO 6ND 

'----------------------------------------------4 7 5PK R GNO 
L--------------------------------------------------------------------46 SPKR 

'-----------------------------------------------------------------------__/5 5PKR oes F 'BACK 
r-------------------------------------------------------j" V DRIVE 

L-b_-------------------+~ r------------------------------------------__12 GND 
--------------lI~~ __ ~ H DRIVE 

r------------1'"B -- + 5" V 0 C 
r-------1 7 ~ND 

,------j6 -t a.SVOC 
.------45 -ISVDC 

-4, &ND 
c-- 3 -t12VOC 

.--------++++.I II 
I' Z 3 S 6 7 8 S 101 P 5 

TI r-__ ~~~~---------------------~6~L~K-__1 
, ___________ 6~R~N~f_--__1~ ~f_-----------------------------------------G~R~N=_--__/ 

r--f-f--I2 G N D 

t-~f_ + SYDC 

P7 J8 

NOTES: 

ITl FUSE I FI : 

4 A. SLO-BLO FOR INPUT POWER = 120 II.A.C 

2 A. SLO-BLO FOR INPUT POWER = 220-240 V A.C. 

4A. SLO-BLO FOR INPUT POWER = IOOV.A.C. 

rn POWER SUPPLY) PS 4 : 

REqUIRED /W 300;' OR SOOZ Ale Wlni :SPECIAL OPTIONS WHeN PS4 
NOT 5UfI'LIEiJ, HAiI1A1E'SS CorJAlEc.noNs A~e /NSULA'T'el> 

All]) TI ED 1!/10:. /AlTO HIlIiNflS.. 

.... Il10. 7&-000·08 8 7 

BLK 
I I~----------------------------------------~W~HT~--~ 

'----

6 

,------------------------------------------------------_.
,-----------------------------------------------------------_.--

-
,---------+----------------------------------------------------_._----

,-----1-+-----+--------------------- .-- - - ---------------- -------' 

I~ 
.-h~E 

U. 0-

t2Y 

~@2 0+ 
s+ 

U 5-
0-

-15V 

-INI 
_11'/2 

r-~ 

5 

~3 '-- o-t 
o-

t~ 

,-- INZ 
-- IN' 
~ 

,----------------------------- -------' 19-rii----- i 
f 0-
I I 
I [IJ I 
I PS4 I 
I +12V I 

~;;;; I 
,L IN I I L""::::':-____ J 

'U IV "I 
~ ~ 

~ n~r rl~ ~ ~ t:'!~';:::t:t:1:::: 
"' :::; '>:l ~ '" "" <!) 

'" '" ~~~~(i(; 5 It 
PIB I 

4 

MOTHER BOARD 

..,. 

i ~ ,. ~ It) 
+- ~ Il: 

1 

RS-232-C 

14 B 7 

0 

r 
R 
... Cl or '" 

Q >< " :z 
0 z '" i ~ I~ '" <b 

'" iii III ~ ~ ~ 
0 
> ~ TIMING BOAk'D u 
'" 

c 

8 

, , 

A 





o 

-

c 

B 

-

A 

8 

+sv 

I 
OSCILLATOR 

7 I 6 I 5 4 
, PULL UP YOLr~GoE ~ + 10 COUNTER 

YI D-5 11,0 <J),3ILt '5lo -:!:. '+ 
I 

D-$ 
PULL UP VOLTAGE. 2. 

I 3 

XTl. OUT I l'OIl1-1=-~.....,:I~=-l7I'fSO 11 I EP ET LP A 8 C D ~-3 I rr'NT 90; + C.NT l' 
II II I L..-!. CL ,,+1&0 '5 

15.llf88 MHZ ~IO 1!fOe" '7 IX>-=8=----....f-lt.., T T 
(FOR WHZ) XTL IN 1 CK 01}. 1 I< ITT .T I If A1J (NT'') I I 
1'5.0110 MHZ OA 08 0<: 00 I OJ " '+ t '51 ,,"* '-----+C.NT1' I ')t! 3 '+ '5" "* 

(FOR 50 HZ) .O~~ ~ 1'+ " It III OUT 0 t--l CL LD A e C 0 j-:1~'5_ ..... -+_--=C.:..;:N:..:.T....:..:I'5"--____ ..... -'-I' i~ LO ABC 0 

- N I/2.CHAR(.L ~ .---....I:..ICI{ A!K r4----------~%!:.jC.K O~~~b 

I 2 I 1 

NOTES: 
SEE ~Ha::i "!> 

~ R52 
>'K 

I TIS Z 11-<3 7~ '+ CHAR CL } L...!:::.102 ~~ O~~~"" CO L.!Q ET 7'+1'"1 

,+~6}t ~ ~ '+~~ '/L+CHA~CL c-~___ 14~fD oc: 00 I ('HARACTER C.OUNTER. ,r: 1~8,'(,~ 
L----......... M....-= CHAR CL ~--....:..;+=t:.:.~r:-N;:!::.r'Z.~-....~,.--...J G"-IT (,,4- 1L.....::,--__ +-<~'--'3",'+O'fD<i..='+!.----------S~H='F...!T~6A:::.T.:..;E=--~ PA-If" 

... ----'5"-1moii''I~''~--... "'_, Cb,-6 ~ CNT 3Z. _'2._ 
PUl.L up VOL TAG E. 2. _, _. _1_. _,_ . _'_. _,_ 

B-2. 'B-4 l C-2 ) D-S' D-1 
'" "" ...... I ~ :3 • '+ . , z D-ia 

I'" LOAD GATE DE(ODE "T;;> <> 
T 

~-----..... :::n.:~~ J i~ :~~~Bl~ 
-7 ~ Z::C;l~lC.-' ~'llU"1 .. 

Il At" 1lf08 , ""-I --- --:n'f}N-..., ~ 
"1408 I'~ /0 L--____ -9~"':'5O'I:Dc~e=--..., "\401\"l. 1-\. BCA.'-lK 10 AIF I..--dl 

L--_=j , AtJ ~ l~~Z.'--ID Q~ 
~------------~ ~~'I~A~~~777L--------------------------,------t--~! 1 .. 14 - ___ 

L-________ ~~~~n~~~~~~~------------------------~~----~----------------~~~C( (H. DRIVE 
BIT'-lIX"'- ~Z 'lf3 II T -----

__ ---+--fi' 'J ~"'A---O-" 14 SC.AN I ~ ~~ L..-__ -1... . ., 13 AIF L- ~. ~ A'+JQ " 5 1140 "H. DRIVE PA-&'+ 
C-'" • B:"f D-\4. ' a-~ 

-....~~ 4 e ... -.., 
__ ---+--~n., ~ C oe~I~3----~~~~HJ~--------------__________ • 

~ ~ 1 "0 1'+1~1 '"\, 

I r-:t CL OR '131~ It \ 
~_, ~ EP ASKCK~-~~+<~~.~~-----------, 

>l 10 ET II > ..... 
z ~ LD OOj-!-!-~~+-f-O-iH>------------, 

~ I~ c.~ 
:> '+~ ~ l 1'..e.l"'W~ 

SCAN t 
SCAN '+ 

SCAt-.! e ~408 "'1::>-2. 
:. A"'H 

L----------------4~------_4_+----~------------------------. 1...-______ . 

I PULL UP ~ 
""i5"=8 VOL TA6E Z. T 

., ,..--
I ~~!~~I"I-----------------+--':~;;;;1~4MiiiL:: S PRESET FIELDS 

r--+---------------+---~-.....J A-"2. GATE I 1'+08 3 r- I _V~. &:<o:L:::cA.:o.:N..:.:KC04-..:.:I0":-H A3F >-"''--..... ..:...:.::;=:..:.....:~==-.:;. 
I 12. AZJ &T 

I a -2 FIELO e . -b .b"" t--

, P\J~1.. UP PRESET ROW C.OUNTER 

9 e 
r---~+_~·'~If~~+_~-~~-------------4_--~ 

I FIEl.O e 14 AIN 
B-z.. 

'* CHAR BLINK 

r----~pe-E 

I PRESET FIELD f') 
B-2 

c.....!1 A 2 [).:3:......-___ ..... ~Q D-8 VOI....T~ 2.. 
ILt ~ II ... , 

~ '---O-~:)-, -'-'-I e ''+'+v..el:).!.,o-=------(~)..,~ 
1408 r&::.-+----<J.A A"K ~ 

10 A"H - '1 
L..-___ --.:13-:-t C. - '5 /, 

I...---------o--tt-<r--"~'Z 0 ; fJ4 ( , 

" 1~OZ '+ 

~ow It.:> 

\ 
ti=l 

SCAN 9 1 '~3 '+ '5 "-
II ''lO'I~\O_-+-41 fEPJL LO" C. co I") 

» I Ir 7 ... ,,,1 
L.......!%z' !r O~ 9~1" r (K A3H 

C 0&0 00 
14 13 12 II H. BLANK 

=-,::-,,---,:=-___ L--____ -+ ___ ....:'S!..d ""J 
PRES'ET FIELD e, 

...----4 P15-C 

t8.'5VDC 
PA-11 LZ 

PA-18 

PA-19~ L'3 
PA-BO +'5 

ftOMI NO 7$-000-0' 8 I 1 I 6 T 5 4 I 

I 1 

I 9b3 '+ 'S 6 
'-OW It; 1· CL LO A 15 C 0 

10 EP 741'" 
'+_ r-~ ET OR 931" 

~ B-1 ~ cK A,"+H 
.. CA 0 _C 

f1+ II It. 

3 I 

I PULL~P t 
~VOLTA6E Z. ;--

2 

SHIFT C.LCX:I(' 
PA-'+1 

LOAD "ATE 
PA-49 

61T CLOCK 
PA.-'51 

SCAN I 
PA-b'l 

SCAN 2-
PA-l0 

~N4 PA-1; 
SCAN 8 

PA-'" CURSOR 8LINK 
PA-"Z. 

CHAR. BLINK PA-&! 

UNOERSCORE GATE 
PA-'3 

V.BLA.NK I . I . 2. ~ 
A-.2 1 B-3) D-B'c,:"1 

I 

\ . '+ . '+ 
~) c.-'5 l D-I 

1 

o 

-

c 

f+-

B 

-

A 



8 

D 

e 

B 

A 

fIOIIIII NO 11-000·0' 8 

7 6 5 4 3 2 

PUL.L UP VOL. TA6e I 

I FIELD" 13_ 

I _~V~.~BL~A~N~K;;;=;;;;;;~ ____ ~ql S-L 1/40e~II~ __ ~--__ --------~ 
~ 140e~8~ ____ -e __________ ~lt~'11~A3JE~~) 

4 I~ 
)743 " It 5 "l V. DRIVE 

'5 Ale D Q I PRESET ROW COUNTER 10 A'3E L...--....oo' 

A=T 1 , CHAR CL. 1/ 
,4,4 
ct< 

, (NT I 
D-5 

1/4 CHAR CL. 

liz' c:.HAR C.L 

-'-D-(; 
c:.HAR c:.L 

OUT D 

\ 
D-~ 

I 
B-2 

PULL UP VOLTA6E I ~.:~"' 

C.-lc'B~r -& ~ 
~ D 5 Q/-.......:5~ _______ +-_"""O::ii!.-..J 

c:.NT 32 
1'+74 

3 CK 

AIE-~NC 
RQ 

PRESET FIELD ~ 
'2.. 

8.-'2.. 

c.-~ 

I R.OW IE> I ;,-: 
N ~'t08 , j. 
_1_ rroW31. ZA3E. ~---u: 
~y : 

I 
"'-5 ROW 32. 

. . 

AlE -

R 

~ 

+5V 

> RII 
II< 

B NC 

~ " T 13 "l ,'+3, S ~ I C.LOe.K 
r-- ~ ),'+32. ).!.:I � ______ .... .:.::'O~ AZ 01" k:~----..!:...:-=.::::.::.:::.--~ II 

~,,+ot 13 
It AIS 

r-::-----------=8'--JJ 61 t-.:.5 ______ .... -='l-jD 5 ~ t-..:..,~~----------....:I:.:'Z.'_I .A~'Z. , •• E::,... 
'Z. ~ ,'+101 3 ,4,4 '---'" 

_, _ =CN~T.:...:::'Z..I-____ -O_...;b-______ ..:..:..rl 

D-S 

IS A T b-=~+---. r--'-- t.K C K 

Z b13~+---+-+---l--------??J.-Jr---......;'1-q '40Z. 10 II AI( - -L I AIO_ 

1'+ e 1i';t'Z./>.. : ~:_+-+-I-I---. ~IO._ .f'Nc:N'F1. e ~F----+-:..:.....-I~ ~ ~ ~ Nt. 

",- 1~ ~ 
a~ 

'--___ ...I 1>01 I'Z. 0 <; bll - ~NO'I e 

, 61T ~LotK 
c.-to . I 10...--. 

4---------------....:"::.rl - i9-Q- ),4'2. 
"'11'+02 )-'+-=--___ -+.-.;.I-;.J Q 1--='3~ __ I-... -,-"IZ'--Il:> 5 Q 1-..:."1---11--_________ ---<'1-/ AZ E 

L-______ -+-+--+--+--+_-I-_--------------z'5.(j ,J Ale ,4101 ,,+,4 

1 Z. ~CK 1/ C« 
L-+--+-+------....:..cfi'104>-'=---.... -o.. A" AID "I '+ I':. I " 1-"O--+-"':""-iK R Qf---&-fJC Q --L NC 

~ i-~r-__ ~~~ __ ~ __ ~C~N~T~Z~r-~_ 
z PULL UP VOLTACoE I 

D-5 

r---
6 

J Q 

~ 
,,+10, 

c.t: 

6 

13-
r'"""11 '+ 31\~1..:..1 ___ ¢::.z::.....:e.:::L.:::o:.::c.:.!:t<.~ 
1 12.1 AlD ... 

1-
:r-;1'431 3 CLOC.t<.3 

5 CL.oc.~:I Z A?D 

Ate. .--L!- K Q ~ ~c 
R 

L Ir--. 

r-4'4~\ Z3 ______ ~+_--~==========~~----~~1-__4 CLOC" t 1 zl A30 P 
iOif" (NT I --

C.-6 CLOCK I 

7 

(LOCK :3 GATE ~ 

~~ 
c.-c" 

r-- (LOGK 3 GATE 
I 3 5 A'lD 

J Q 

L...!1..... 
14101 
CK 

'+ 
AZe. 

2- ; (LOC.K 3 GATE 4 c:, 
K Q 

R -z==r I 'Eo -4-
~T-

(.LOCK Z Z r--~" 
L--I---+-----.!:3:.c:lJ"1.4fl )-'-1--+------;1--'-' -1J . Q .3 (LO(K'2.l SlA3Ci )p.::..-+------1r---------------.::.::.:::.::..::~:....-~ 

12. 14101 

" '----'-'-- CK 
1------.+-----!:;J..-l "1.~08Z )-'+"--.... ____ 1-----4'--J/3~ r£-NC 

~ 

6 5 4 

b 

8-5 

3 

KALE {\J/A. 
,"'-

2 

1 

PA -b5 

D 

PA-41 

e 

PA-43 

PA-5' 

B 

PA-53 

PA-Sq 

PA-5'5 

A 



8 

o 

'F' "-"31 

0-2 

c 

B 

A 

, ... NO 11-000-01 8 

7 6 5 4 3 2 1 

+"Sv 

COMMA.WD I/O 

2E.SE.T 12E.~2e.SH 

CPU BUS I2EQ. 

T 12. ~ I I I2EFI2ESH Gt>-.TE e eE"t~SH r---- 4 74.u",.}:I0~ .... ___ ---=8=-1JQ S 
_..:..H;.....:B:..;L.:.;A.:;:t-..l=I<.:.....-____ ~1'=3=-ll A.~4-~F) I I NOjl-''3=--"";;=,,,;,;;;;;;;;,;;;_+-,I-fJ QI-'3=--_____ ":..:::.fA.LfI= .---.9. 7Ll-IOl 

t-.lOTES; 

1 A4-F 

PULL UP 
'2. VOL T A..GaE. 1 

D-5 
CLOC,,,,, '3 G.ATE 

I H.8LANK 
t>-'t 

I. CIECUIT CO\.J\.JE.CTIO\.JS <:,HOWI\J ~ A.'2E. PI21\.JiED 
CII2C.UIT TI<A.c..ES WI-4ICH M.A.Y BE CUT 1=012 sPECiAL 
OPTIO\.J"=>. 

2.C.I2CUIT CO\.J\.JECTIO\"'I'::> ':::>HOWt-J ----A.I2E. JUMPEI<~ 
WHICI-4 MA.Y BE. ADDED I=CE '5PECIA..L CPTIOt-JS. 

3. '::.TA.I-.\DA2D CII2CUIT '-OWWE.C.TIOt-JS P'2CVIDE. bO He-I 
2.4- eow (PLUS CC\.J'~L ~OW) OPE.I2A.TIO\.J. I2EI=': 
c;q -4-ILl--02. 

~ C.II2CUIT MODIFIC.A.I'IOt-J'::> I2EQUI2ED 1=0\2 r:.OHe-, 2.4-
\20W (PLUS CQI...Ji120L. 120W) OPEI2A.TIOt-J A.12E. SHOW\...I 
WITH CUT TI2.ALE.<:, CiI2CLE.D. E.1(A.t-.APLE: 

A.DDED JUMPEI2 5 t-JOTED BY A. DO'TT ED LlIJE. EXA..tv\?LE: ~ 
()o ..... • .. ·-0 

eEr-: C\C\-4-14--0;:!' 
~ I2ESIS'TOI2S 12~':l TI-4I2U I2~O ~E. \.JOT 1\.J':\TA.LLE..D 

~01C.. STA.t-JDA.E.D A..5SYi 5P'Ec:..IA.L 1\...1-:'TI2.UC.TIOt-J'S t>-.2E 
I2EQUII2E.D. 

(0. THE LA.5T REFERENCE DE~G"-JI\'TIONS. 
USE\::> ~E: 
CJ>...pJ>...C\'ToeS- C<J>L\ 
D\ODE.~ -C.R '3 
R.£S\'S'OR. "5 - R C,04 

CeY'STAL -Yl 
Il-lDUCTOR.:'!>- L ~ 
T~"'N~ l"SiOR":>-~3 

2EH.i.E~c.E. OE51C:.N/!\1'\OO c,i.\ \5 \lO1' U5'eD/ 

7 6 

IZ, 74107 c.1e:. 
r---f~C.K A4E 

""t~" ~Cfo'" 

I2ESE:.T 2E.FJaE~H 

COL. "32. T>t>-.-os 

P~R02. £!,I~~ 
2. ROI QA. 12. I COL. lie:> 

_ AI"" 

PA-Ol 

- 14-

~B A.DD. BUS BIT 3 
q I AbE ~-I-+"'=::.....!~':::--'::::':":'-':::::""'---+ 

'---'" 
QI) " 1 C.OL. 8 

i4c:r3J>.. 

AleF I~ C.OL. 4 
QC 

~)j •. 3::""'-++H~;:.'t>:::.D~.:....!B~V::.:S==-..:B::.I:....:T....!'2..=-----+, PA-~ ., I AloE.}' 
'---'" 

r:-~Ol 
.r~OI 

C.LOC.\(. 2. 

5 4 

13 -
COL. e. r"-i 11+~~ wi.:..' _H-+......,::A:t:=t>:.:D::: • ..!5::.:V~5::...S:::.:....1 T:......:..I_---+ 

CilS,j.:q!'---==""::'-41.l5 "22.i-..l I AbE .., 

I----=-...... :..:::;:'C.:::TIO::"_....[NLE .. OTHERW ••• NO'. DWN E.C.T el'z.I/'rs 
NIEXT AU' USED ON I.MlIONS ARE IN -- CHK 

3 

....... ANQ 2 PLC:' PlCj" ~ NGR 

!:-!~ :!:-.- .IIPO 

SCALE I A APPD 

1M RIAL 

.. 

2 

ENG" CHANGES 

REV ~ DATE ,,'PD 

PA-04-

P,,-O'3 

TITLE 

LOGIC DIAGRAM, 
SYSTEM TIMING 

o 

c 

B 

A 

• 
D 



8 

o 

c 

B 

A 

,.. NO "'000-0. 8 

rr{ 

A-4 { 

7 6 5 4 3 

, -'- T'+oe , 
B-S D-4- 1-\. aL~'" Ie:. I A"H 

SCAN PRESET 12_ 
V.5LANK 

'---
13 .iJ1400 II TRANSFER c..l4to..R E.NI>.BLE. 2 

J''f31. II TR.ANSFC:R. 13 A'e 
~~ PRESET flOW COUNTeR 12 A8J DECODE ~eE. 1 

I 
1400 3 

~ 
2- AlE 

A7F TRANS I 

3 1- S Ri>.W 
ID 14114 IQ 140S " CL.EAR 4 , L.......':! ZD Ae.F ZQ 

IS TRANS 1. 4 ASE So.It. .:11 '400 " CoL.EAR S.R. FUL.L 'l 
V.8LANK " 1 V.5I-ANK 1 AlE ~S 6-1 

,......J..! 
3D ~Q 

10 

~ 
10 AlE 

DATA RECEiVeD c; 4D 4Q 1431 10 SYSTEM RESET 

TR ,1 ,40& 8 13 I'Z. 5 AIFJ 
10 A1" 

r-~ 
50 5Q 

15 
'"0 "Gl S 1'+ 10 V. &LAN K. 1-

Col( CL.R 
c; I 

AiF. 

~" 
OVERRUN b b 

"2- IS c.L.OCI( 3 GATe 12. AIK \!.-"2.. I D-Cf 
A-"2.. 

1 1'+0 1. 
~ PULL UP VOLTAGE :3 
B-3 A.,F 

+5V 

ROW Z. 

'~ 
I V.eLANK 'I~ 

A-I ~'40S\S ~ R25 ROW I z. AiJ 10 ASS J 
~ :> IK 

I SELeCTED ROW I 1. SeLec.TED ROW 
R.OW 3 140'1 

A-3 AS 

L-o.~~, ~ 10_ 
, f J'40~S 12 

C 5 Q " DEL.V. BLt>.NK 

I ROW ... 5 AIJ 'I ASK 

/1.--'-+ 12- I T CHAR eL. " 
1414 

I II C.K 'SDl 
ROW 1 1,400 

~ 
FIELD B 13 ASKJ c.-'t 

A;H ~NC ~ 

~ 11-

13 
I ROW 3t. 

\ 1>.-'4 ROW", 
a.. , 10 

B-~ ROW a ;'/ ~''+08 8 LOAD MAR 
CY '1 AIJ J l' ~-3 ROW IS 1'--B-3 -:- ... , 

/' --A-'!, 

1406 II L~D MAR. Sill:oBE~ 
AIJ ,rNOO 
~ '+ '-8" 

I 

ROW 8 

C.34 
.Ol,....f I 

1-
11'+00 3 ROW 11- 5 

I ASK y 14'2-
4 ASO) 

CI'-
+sV----~Ar-~ 

C.l..R 
II 

PULL UP 

'+ 
c.-c., 

" 

5 

PULl.. UP 
VOLTA6E 3 

R? 
10K 

RI 
10K 

c-a 
O.ll.Ifd 

>-

T 

+5v 

'+ & 

1 D It. ;:t6'T 3 '+ 
~'438 '" _5 ALIB / 555 

A4A '--

" TH ~ 

10 

2 1 

COUNT 1"1 PA - ,", 

TRANSFER CI-IAR. 
PA4l. 

Cl..EAR PAGE REe:.. -" PA- 15," 

CoL.EAR. S. R. FULL 

SySTEM l<E~ET , 
PA-SS 

LOAD MAR 

3~ 4- * V. BLANK 

~ 
PA-4S 

+sv 

R3 
330.J1. 

R4 
4.,o.Cl 

I'i' 
\!:::::, 

R5 
loon 

QI 
Z.NZ'IO,"A 

SPEA.KER PA-14 osc. Fi:leAelC; 

SPEA.KER PA-r..e 

I D-, VOLTAbE. 
r-----------------------------------------------~?~-5D 

PA-;2 ~ __ ----------------------------------~~~=L~I~~=K~~----------------------------__________________ -J 
PA-31 >-______________________________________ ~\~~T~E~~~~~U~P~T ____________________________________________________ ~ 

1-.. _XT_:_:_~'.CA..:..T~.::..::-.-o.--l..I .. :::~:~E:~: NOTlD"E:=:.;;' i'Rc.:~:T~BI~JZ'I.,:7"'q....-.-v .;::··:;;;;:;;,·G,:;CH:::::::::=:S;...._p-:c-l •• 
TITLE 

J..:::>-..----1-----,;'q==-r=t=-=r-F.;.~P.;;-----::;;;--i--=~,---I-----:j..L:....j LOG leo I AG RAM, 
.PP. SYSTEM TIMING 
APPD 

ATf:RIAL FINISH 

7 6 5 4 3 2 1 

o 

c 

B 

A 

v 

D 



o 

-

c 

B 

-

A 

8 1 

PEl-IS 
SEL (OMMON (DATA IN) 

+sv 

P8-14 
ReV TTY-

r pB-03 
PA-OI 

PA-02.~ 

RSq 

D~PB-OI P8-A 
PA-2.1 (iNC 

PA-Z8 >----------.... 
PA-2.~ 

7 I 6 

+5V 

Rl 
IK 

+5V 

I 
TPI 

r ZO RI 
+5V I V5S [<,4" 

10011 Rev TTY+ 
PIH3 

~VDO 
~SFD 
~ RRO R'+I 

P6-1~ 1.SK R40 
10K I 

9-- .... 

...... --..JVVV--,o1'10 ... III 

Q~ 

Z,NZ2.Z1A 

~'51 
811l. 
IW 

-,o;v 

2. 5EL TTV P&-11 

+5V 

Rb 
IK 

(, 'L"'O"'Ai'\"D \;X'i::MiT'ITI"l!R 2.3 

0-3~ PB-05 ~ 
C; .., 

~ ('_'+ I c.-Co 

+SV 

(RL. 

5 4 I 3 I 
MASTER RESET +5V PARITY 

41J 
C.-I I (0 

01 t-~~----__ -+ ___ l'-tO~R VS~~ J.!I:::O _________ ---, '---:: 1(0 

Db '" b Ot ~t I I SEL. ~ 1(1 
05 1 5 01 n'+I QI l'l ....::!...- AATEZ 4 1C 2. 

04 e '+ 00 AIIF QO 13 A3 3 1C.3 

6 FL"-& 

.-------if----=-tt IR OR 1-'1...:.4 __ ~---.:Z.~0~ ., OIlE~NN ~ IC!o 
~ 51 50 ~ I AIOO b R.e-60 ~ tc. 

'5 '+ VC!06 B-1 r 10- 2.eo 
'-7F-:;-r-..... 

1'+153 
AqF 

2 I 1 

IY ~'.:...-__ ......;1~1'I11D '" 'Z. DATA eus 81T 1 
~~H PA-l'" 

1'+01) ~ ~ SEL. ....... r-!!:- 2.CI 
AIOO 7 ~AT. I It 2.('t 

'" ~~F'IO!JI. A-'-\- Il 1(3 

tY ~~.:.-__ ......:.:13"141" It DATA 6US elT t>". PA-t5 

"' .. 0- 3 L------~-:-=-I::=_+-=-J ,. B 

+'5V 

If;! 4- ttl ",1 
D3 t-q.:..--t----c.:'f-t-+-+-r-"'-1' D~R '1\ ~IIL+0_+---., 
D1 10 '" Dt en .. 11I1.L.t-+ __ ., 
DI II '5 01 '341 QI ... '.=,'+-+---, 
00 12. '+ DO AilE QO ... 1',,+-+..., 

8 

ADD BUS BIT 10 1'+1 2.1 
D~71 ADD BUS BIT ~ l. 

n./o.fA I N(, 

FLAG" ICO 

r- r--2- r<.1 
'=> .... I::..:. 0"" . ..::,5_+-+-_'4'-11< Z 

L....:S=.-....:3"--___ -t-+_3=-t 1<3 

IY 1-7!....j-+_---'3,,1~1" 4 DATA SUS &IT '5 PA-Z'f 

PA-~O }---------------------. 
P6-P 

1(.50 R'+~ 
2,1011 ~C;I011 

IW "I/ZW 

11:11 • 
IK TRlbOZA - 2. lR OR ~f- I 

~ Ie:. 1'+153 +SV 4~--" .., STOP SIT SELECT 3b S85 
XMIT TTY-

P8-1'" R63 
IK 

Rb2 B-2. 
IK Aile. 

PB-l , PI 3S PI 

P8-Y ~E~P~E~--------------------------_t------------------------~----------------~'q~EPE 

TELECOM +S'I ..J:. I r-<~; ... ~--------3~' WLSt 
7 <'LO( K -=- 1-0.. 

B-2 '1"00 BAUD RIO!) PULLUPVOL"T~~e. '+1 ... 38 WL5 I 

PA-IO 

~ 
8-2 

{ 

'+SOO BAUD ~" IK A-b ,.....!J.,.. 
_7_ 2'K>0 eAUO ~;J?---4 ...... ______ ...;U:.:A..:;R:.;.T:......;e:..:L:;:o:..:(~K:......; _________ .... l .... ,+,+...:.00=-j 
A-5 1200 eAUD cf-;'i +sv 
~ 300 BAUD 0'/ R2'" ?>Ul RI, RII.f RI~ RI" ItI1 RI8 

""""''''''"''.,.... ..... 5'''.,...,"1-. 110 BAUD d IK IK IK IK IK IK IK IK 
r:A:::D:.:D::.:._=B:.:U:.=S...;e::.:I..:..T..:.l ____________ ---.:1~3_d,'+I" 12. ADD BUS 81T , 

I Lc%- '3 TRS 

r-:-A.::D:..:D..:..' ..=B..::U,;;:,S...:B:.,;.IT.:.....:;" __________ ....:.I <l1'1IGo 1. ADD BUS 81T '" 

I L C~(p 
32. Tlt1 

_A::::.D::,D::..:..,.. ::,13::,US::....::S:..:,IT.:.....:S=--___________ ......;I~,'+I<.. 2. AOD.8US 
/II. 81T 5 

31 TR~ 

..:A:::D:.:D::.: . ...;B:.:U5:..:....._=8..:..IT:........:'+:......; __________ .:..:13~,'+I'" 1"2. ADD. eus SIT '+ 

L A~8 
JO TRe; 

..:A..:;D::;;D;;.; . ...:S:.:U:..:S..:..~::;;I;..:.T...:5=__ ____________ ..:3;.ql'4I" 4 ADD. &U5 13IT 3 

L Oi_, 
...:A:::P:.:D:..:, . ..:":.:U5:..:......::8.:..:IT:..;.2.=-_________ ......:..I!.(:I1 141<..:>':::0:......;-..... ..:.A.::D::..::O;.:. • ..=B:.:V..::S...:S::;;I.:,.T...:Z:........:--.. -t---i--.::Z8:::; Tit"?> 

PI. L D~~ 
...;A..:..D::;;D::;; . ...:e:.:u:..:s..:..8::;;I.:..T..:.' __________________________ ...:s~I]~41".;><..~~A~O~D..:...8::;;U:.:5~8;..:.IT...;I:......; ________ ~-; ____ t~1~TRL 

~ LD\ 
~A::;;DD;;.; . ..:..B::;;U5:.:..:..::;;81;..:.T...:0~ ____________________ '1~i41"~8::.---4~~A:..:D:..:D..:...-=6..::US::....::8:.:.IT~O:......; __________ ~ __ ~2.":::;TRI 

/II. <2.4 L D\ 
R22 10ufd 

10KI0 T+ ~ 
(, (ONTROL PORT 12. '0 

+'5V 

+SV 

Rt4 • 
IK > 

C; ADO. BUS f3IT'+ 13 AIOO ,..... "-
0-4 J140e LI:..;.I _____ ..;,;I2.'4 D S ""1-.:...'I ___ .-:.:M::..:A:::S:..;T:...:E:..:R:::.....:R~E:::.S::;;E:..T:......; ___ 4_---2.::.;I~ M" 

~_'" 1414 +SV 
A~D 

~ ORR 

(LOCK 'Z I J 
-.::.::.:::..::.:.::....:--......:..~ e K R 

13 

MASTER ReSET 

'.111 NO 75-000-01 8 I 1 I 6 I 5 

~ ri 51 50 r!2-
V6C. 

'7 _-...:I'2..~V-+-...... __ I ..... J ~ 
~-{p 

SI-IIFT IN 

c; PULL UP 1I0LTA6E 4 

A-(' ~ 

---;140S & 2. 5 Q L 
...-__ .:..: 1100,1 AIOO 1'414 

Ac)O 

~-3 

-z.. 5 (LOCK :3 K Q,","~_"'" 
A-L. 3 "ATE R 

MASTER RESET ~ 

DATA REe.eIVED 

If lIfO~'I ,,) .... 10 __ _ 

"..,F. 
'+ c.-, 

..,:8::.:;R:.::E:::;A::.::K'-IHl-r,:.: '1"'0, ~~O AIOF 

I- r--1-L ZCI 
~ ~I~.D~.~4_~~~IZ~1<t 
B-'3 13 Z<3 

A e 
14l Z L'----t-.. 

_,_ (REV. (HAN. Rev.) 
(0 1<:'0 

'5 1<:'1 
'+ 1<2. 
3 

c-z .., (RINe:. IND.) 

"C;:Z:- 1: 0.3 
B-3 

~ :~3 1'+1'53 

~ 2(:0 AC)E 

r-r12 2.(0 

IV 7 

_,_ (LINE SIC.. DET.) II ZCI 

D-2 '=> I. O. 2. It 1(2. ZV rC):...t-+-.....:.I.,,1 ~~11o 

~ PATA BUS 81T 'f PA-2.3 

4 DATA BUS SIT 3 PA-2.t 

10 PATA BUS SIT t PA-ZI 

L-__ I--___ B=--~=-______ ---i-;~13 ZC3 

rt~'+~ __ ~T~«,;;:,! ____ --=3,,:~'1)~~4~--...;T~R~E:......;----+_+_+_----r_------------__ ~ A S 

1'4 t 1 L'-----t--. 14 FR"MIN(:O !UOR 

13 PARITV ERII:.OR 

)O~w~~T~i~I-I~Re=--__ -i-+-+ ____ -r_=~~~~~~~>i~. leo 
~ (LEAR TO SEND) '5 '" 1 II .... " 10 DAT.A BUS SIT I 

R!'I 
IK ~ '510~~/zW 

+ SV -.-t--..... 
Q
-2.--><. ;' . ;" 

tNZ~O"A ,1,21011 IW 
~ 

DATA OUT PES-ZI 

S DATA BUS BIT ° PA-I~ 

C - 2. " .... I""'. Do:::.. ~1_+--4.:; ICZ "'A-3 , 
L----If----------+~I 1(3 141'53 

b ENA&LE MUX ~ IGo AlOE 
C-'+ 10 Z(:O 

.L...:-=----,,.,,....,,="'""~=_=,,,,...,_=.._...;:=:; 2.e.0 
7 (DATA SET R:EADV) " 2el 

(-z ~ 1.0.0 It 2..(2. 
A-3 15 

L.....---X:7M;-;";:IT=-:T::-:T:::Y7"7+-'--)-PB-_I-'5----"" 2.C3A e 

14 t 2.l'----r--

IV~~~---=-4,~~I~~~r=~~~~~~~ PA-2.0 

~ 

AftPLiCATION NlESS OTHERWISE NOTE OWN E.G 81Z11i5 ENG" CHANGES / L ~ 7 

~1488 ~3~ __________ ~ ______ ~ 
"lOA .. 

<10 

NEXT ASSY USEO ON IME"HSIONS "fiE IN - CHKAY #UjuI ~ REV c,.~G DATE "'PPD __ ~_ ~;£IIT£C ::-:.,:::::=_ ... 
I......... /' "NO 2 PLC 3 PLC ENGR ............ ./ TITLE 

"-. '/!!'! A.PO ____ I"-. LOGIC DIAGRAM, 
"-.v APPO .>< SYSTEM TIMING 

t.jl0pfd I /,1"-. SCALE '-l1A. AP.O -......--., V "-
MATEA.AL .... SH / ...... oz. I ." _I~AW"'" .0 JI ~D'V 

v../'''' " --- --_./ 00 NOT SCALE DRAWiNG...... D 1::ll'7<O -4\4-03 

4 I 3 I 2 I 1 

o 

c 

B 

A 



8 7 6 5 4 

..2.-
OJ 

i't02. (ONTROL. PORT 1 A- 8 10 

o 

PA-13 

PA-II 

5 AlA 
I (5 2-

ADD. BUS BIT S IS A 
D~ 3._ T400\....' Ci5i\1:5 ~~In 

IZ Z I ~I 
TRANSMIT I A"'A 

~1't02."\I3 ADD. BUS BIT CJ Ilf B ~ AlA 4- PORT 

10...-- ~ ADD. BUS BIT q 1/ AtB L ~ OVERRUN '5 0; _C-? Lt .,~D SQ9 
SI-IIFT 

3_ 0-1 1'f"'2.~ 
P1 

~7'fot'\'f. "";j 1402 I ADD. BUS BIT 10 13 c: b ". AlA 1'+1'f. 
ADD. BUS BIT 10 2. AI8 L 2- - A88 

/l.8A D CLOCK Z II C.K ~r!- N/e 

"* 
D-I [-0 0 R 

0 :. PULL UP VOL TA6E '+ ~ 

PA-It 

/>.-6 

PA -Ilf 

PA-I'5 

C PA-I" 

~ 
t:>-j 

~ 
opL 

ADD. 8US BIT II I'; { 'DD. 8U$ .OT 1 A IS A P 
P tID ADD. BUS BIT " 

1I+'+Up 
ADD. BUS elT 12- I ... 

B Po; I ... e p 
13 C. 1"''''J. 

Ale p ~r--'\ ADD. 8US 61T 13 13 

P1 
C. 

-P1 ~~ 8 ENAeLE MUX ~ A"A~ .t ., 8 
12- 1 .. 0 10 ~ l.O ...... '3 0 " .\.-3 COMMAND 110 IZ D .., q I A.'S8 ~I\ 

P ~L-I 
P P 
P D 

't .J--
3 l'+1~ 
5 ""'8 ,.. 

11.-
,:f'f02., I' 4 

" 12. AlA 1'+00 
5 Aloe ~ 

~ CLOCI( z. 1 
A-If 

+5V 

B 
R~ R3'5 R3Z R" R'" • R3'f. ~ 
II( IK IK IK IK 'I( 

A"I-I 

'3 53 Ilf I.D.'S 

} C.~3 5' 
If 5'+ '3 I.O.If S'+ 

S5 
0; 55 It. 1.0. '3 

} ;-3 sc. " ~ 11 I.O.l 

1 ~7 10 r.o. I 51 } ;~ 8 58 ~ 1.0.0 S8 

':' 

A 

.... NO "'-000-0. 8 7 6 5 4 

S 
c.-Cp 

OUT 

...z... 
B-4 

3 2 1 

+5V 

R8 ~ 
47K ~ 

C.1'5 13~ 
11'+08 II C.ONTROL PORT C.LO('K 7 ~~ CL.OC.K 't 12. A'S8 D::=f 

IS 114 
10 1'+08 8 "l. R~ 13 BRc~K 
qIA'SB Z8 Q 0:; c:; ADO. BuS BIT 2-

D-'-+ ~ 1'+IZ3 
A3B 

~ 2.A R Q ... i1t.EAK 

-= ~r-

+!iV I---

R"I > 
II< ~:'-

....-1-0 5Q~ HJc 
s SHIFT iN '+ 

1141'+ 
ABe c.-GO 11'+08 " '5 AS8 

~ 1'+00 II 
':> FRAMIN6 E.RROR 12. Aloe 

B-~ 

2-
~1'+OO\...'3 

~ PARITV ERROR I A108/ 
~-,,* -

10 1 ... 00 8 

~ OVERRUN 'IIA108 
c:.-~ -

~ MASTER RESET 
A.-CD 

'+~ 

~ 
l\{CLOCJ( I 
~ II 1 STATUS REG. (LOCK 

I AIJ+. 

APJlLICATtOte LEIS OTHEllWIIi NOTE .WN ,. Zl(l~ ENG.. CHANGES 

HEXTAII ... UHa ON IMlNltOWS ME Ilf - CH. ••• CHO DAT. NO 

•• PO .... 
••• 

MAT '" , .. 

3 2 

3 c.1<. Q" 

-ry-

£ 
-l.DS~L 

1'+14-
Me 

'3 C.K ~ " rt 

A-r D SQ" 
ilfi'+ 

-:- A."B 

O!~.L 

_. 
L' 

FRIlI""1 
,"L1lI6 

Nle. 

"/>'Rli 
rLAG. 

OVeR 
f=LW, 

~Ic.. 

N6 
....L 
C-:!. 

LOGIC DIAGRAM, 
SYSTEM TIMING 

• 
D 

o 

C 

B 

A 



8 

o 

c 

B 

A 

fOMI NO "'·000-" 8 

7 6 

.. 10 'Q~----------~~' 
ADD BUS ~IT 0 'T S { 
ADD. BU5 BIT' 3 2. 

~~~~~~----------~LZD ZQ~--------~ 
~A~D~D~8~U~5~6~'T~3~ ________ ~o~3D 3Q~'L-----~ 

II LtD 74114 
13 5D AIIB 
,'+ "0 

C.K 
-=- q 

C.ONTROL. PORT C.LOCK 

~ MASTEl! ReSE' 
A.-t.. 

INS 
8U1.,W 

C.R2. 
'N5Z~~8 

....:a.- -IZY 
c-c.. 

II 

5 4 3 2 

REG!. TO 5END P8-W 
DATA TERM. READY pe-v 
(eVERSE CHAN. )(M'T PB-)( 

~ ___________________________________ -q~V ______________ --+ pe-O, 

(R'N(:O.'''''D.) 

'0 

& (LINE SIC!o. DET. .., 
e,-3 

,1. t Re". c.HAN. ftc".) co; 
~ 

-=-P8."r-~R~IN~~~'N~0~~~ ________________________________________________________________________________ ~ 

P&_~ >-~R§C.~V~0~.5~'~6~.~D~E~T~ . ._------------------------------------------------------__________________________ ~ 
PB-S r-~R~E~V~.~C.~H~A~~~RfC.~V~----------------------------------------------------______________________________ -4 
PB-U DATA seT ROV 
Pe.-T "" "LR TO SENt:> 

P~52r_~~U~~~~~~:E~~:--------------------------------------------------------------, 
I H. BLAN/<. 1 

Lf Jl'±?f }C~>,";....--=~~.,'!O~ '+ (C.I..EAIt TO SeND) S73 0"""+ 

PULL UP VOLTA<be 4 10 C.IC A e c. 0 

eCET 1 CEf> 7Lf'''' 

~ 
I OR 93", 

\! J~ 9 ~': ASC 
#II &'.. <ilB QC. Glt:> 

1''1- I~l\l.. II 
L-'4-.lII1I.1oL!i1!lnN.!:tl:IU!!OD:.....J 

,I 

+5V 

~\~ 
IIC. 

--
TEL.ECOM CI..OCK 

" 110 SAVe ./~'l 
TL--"""";\..:..j\ ~ 10 

~ 
1 

2. I'ZOO eAUD J ~' 
{ 

~QO BAUD oIt~l 

Ul~ -' 1.1IOO MUD dl 
PA.-'+8 >-__ -t..:e:;,;"'..:;u::;,;~~IC::;"':;:.;~~e::...:...' ----------------------I-------+_--------------j.~~+_+_+----......... .!.fq l'6t! ~'V'n-::e::.......-----... ::..j ~4.[~" '1 __ A-5 ~~ :~~ c/ 

f - ~402. "\~'O:::.-..:.,~TO~P:....:::6~fT"--=s=e::;Le::.;':.:T~ ~ 
.----------------r---= 88~JAAS~'~/ ~ ---, 6'T 'L.OC.K 

C.-CD 
l 3 ~ 5J ~ J. 

~ 
(.1( 

('L 
A e Co 0 

~ C.EP t'+""L ...J2 GeT OR~ 

~ 
A7C. 

LD 
Q-.. C eo GI(. GlO 

5 '+0'1 

,_ R"'4 

L ________ !==::=::~~;;;-~n'+~e'\...n.::~---4""1'IJO\rJl..--- +"'V I Z' A'+8 -.. 

1 ....... S'E.L ~". f ,,_ 

t-__ -+ __________ ~IU/~J~ '0 F, :I~~~~~II~~Z~~ 
~ Ti.~ 3 

-- 0-3 14')1 " 

... _________ 1.....,9C1~ & SEL R .... TE. '2. r. A.ZF 

I r-:5i-"" ~ .:L 9G.oo M.\Jtl I 1 .2.... 

I\~ I~ 12. J" 

I A/IH " 
M"A AptilUCATIOtf ~"OTHERWI" NOTI: DWNe.c::T et7..1 '-s 

2,1 ~~ I.S NEXTAISY UIID ON MENIIONS Alltl IN CHKi. 

ENGII e"ANOES 

IIEV -;:;'0 DA-:-r--l 

1 

o 

c 

B 

A 

ZDl.T£C=~-==-
w. ...,. I 8-4 D'3 

L E~~~~~~~~~~~·~~·~~~~~~~~~~~~~:!~~~~~rnJ 
-=- ___ ....J ... .... .... 

1M IAL FINISH 0 V 

7 6 5 4 3 2 



D 

c 

B 

A 

8 7 

NOTES' 

I. LA'::.T RE.F. DE':>I". U'SED: C93, CR'+, L3, QIO, RiO 

2. CIRCUIIS SI-\OWN",*- ARE. PRIN,ED CIR.CUIT 
TRACES 'WHICI-I MA'f BE CUT !'OR e:,PE.CIt=IC 

OPTIONS. CIRCUITS SI-\OWN - - - - - --
ARE ..JUMPER':> WHICH MA'f BE. ADDE.D I=OR 

SPFCIFIC OPTION':>. 

:, REF-. DI:.SIS. C+'+ ~ Cb2. AR.E NOT USE.D. 

Re:,I 
II<. 

6 5 4 3 2 

:, SlATE. '1 

0-1 L 
::!. C~ JL+ '~II ~ 

r--..... --t----"'-i A Q", r---t t ILj ~;u.l'-' )1-'"-----=============---:::21�'0 IV t-4-'--____ M_E_M_._A_D_D-=-, _0 __ _ 

~ ,'\-lb3 12. PA-03 ' ADD, BUS BIT 0 IP.1't1':>1 

4- B A~J Qo I:' I 11'1_02. I:' e 2BOR'l~21 
" L!ljA2.u ADD. BUS Bli I 7..Y 1-1"---____ M_E_M--'-..P._O-'-D_,_I __ _ 

S C B ~ PA_O'\-'>----------S-I7.A 
I 12 1.------..;;:;.,.r'-1~'I_~0~2 10' r 10 A I u 

Q C r------" "l }A1..l 3B :;y "I MEM. ADD. 1. 
,------""'"-I~":"::::;..-,.>A_O,,. ADD. BUS BrT 'L 1\:..0. 1--'--------'-'=.;,.;.-'-'-=-'::.:...-=-----

_W_R_I'_E---'-'K_~_=B~D~G~~""'~~E~ __ +_._l~EP ~ ~M ~ 

D-'2. t-I--I _-+ ___ .. [ J1'1-0'L Y)-1---=========:======7-~I:,i 4-B _3_ -=C"-H",_A __ R"",A,,,--=C_I_E;;..R_R_E_F_R.E_S_I-I_-+-+_I0-l EI QD l 7.. A 2..\ ,- 4-Y I-I_L'--___ M_E_M_._A_D_O_. _:, __ _ 

3 * (lOCK ~ 
C-S 

b 
'--t--_iD 

C- I LD (ll< CO PA-O"" ADD. BUS BIT 3. 1'1- 4-1>. 
PULL UP VOLTAGE I 2 3 -r yq YI IS e:, G 

A-IO ' (-8 ,--~:t:t::,:,~---,I ~ I .t "" 
~ 2. 11 10 

~ AI CO q CK. EP ET 1'+ I 'L :, IB 4-

~13 1'~"'1. 1\ DATA 00 II '01 ~1t-'----+++++...:34A GAt-----'-'-i------'-j~~?()-''---========,,--t--1 N~----M-E-M-.-A-D-D-.-4---_ 
T~ >-.... --~r_+.....;,;_j l~lb:, ADD. BUS BIT ~ '2. 

12 A'l_Il L 8 l'+B~A A:,H PA-Ol )-,...:.:::-=-:-=-=-.::-;:::.c...---'-'--t-"'1 IA 1'tISl 

:, '--- A2. "2.I-.::cb ___ +++++",4-'B Qot-I~:''---t----,I-'il 140 10 6 2.'OOR"l:'22.., 

C/,\TA a 

2 
B-"2. 

DATA I 

B-b -, ... c A2 ~ 2.~ 1----'-' , ____ M_E_M--=.._A_O_D..:;._S __ _ 
- B2 PA-OB ""DO. BUS. BIT '5 5 21>. 

3> A'tH 10 AIH 
'--~-_iA~ E3.1--""2 ___ +++++--,S, C. Gc. t-1-='2..'---t------'1"-i~~~Vo=B~-=~~~::;:~~=--H 3B 3'fl-q ____ ..:;M.:.:=E.:.;M::,:.c..:""..:;D=D.:... • ..::10'--__ 
r--~--'4-_i B3 PA- 09 ADD. BUS BIT b II?'A 

---+----------+-~--'--jl ,0.4- E41-'-'IS'__ __ +++++..::"', D GDt-II--f--..;.13~~ n... 13 '+B IL MEM. ADD. 1 
110 5'+ (4 LD CLR CO V PA-IO r ADD. BUS BIT l I'T 4-A 4-~I-=:----':"::':::':':~-=-'::':"'---'-'---

14- Y'1YI IS S G 
1:' 11_ III~':> 

B-'l ~ -:!:-
13 2. h 10 

{
~D.::cA~~~A_2=-__________________ ---l _________ --j-~ __ --=10~A-I-7CO~-'q 3 CK EP ET '2. 3 

i I ~----+--+--+----"-IA GA 1-1""'+--+------'-11 140;:-O-::--===:=::::::=:::::::::"--'t-:1Ie. V 4- MEM. ADD. B 
~ BI 14-lb'!> AZF ADD. BUS BIT B 2. .1\, '~'~'il ..... -------'-------

DATA ?, 13 14-B3A A~t= PA-11 OIl"Ti."l-i, 
---'-'---=---------------·-----+-----------~--+-~A2 ~2Lb=----~I__I__I__--'--4-__j 1-1-=3'---4 ____ --=141 1A~£~~IO~------_;~~~~~~;_--t·:1ta ~~ 1 M C 1 r B Q B ~"" ~ t-______ E_M_._A_D_D_. _' __ _ 

r-i---i B. 'L , :::.A:.;D~D:::.:.:...::B:::.:U:::::.=.....:e.::;I~'T......;ct;......_t...:II$::.t 11\, 
7. 

B-L 
~ 
A-7.. 

3 A,\-F PA- 12 r 

---1__----------t4--"'1 A":> f.:' 2. S C Q C 1-1_2_-+ _____ "l--i7'tOI4)o==B~-====:::::;::~::::;-flO;::.f!>B AI~., MEM. ADD. 10 
"'D:...A_T_A-'-.::;S ________________ . ___ -+ _________ ...... ---'::: B3 A2F .... PA_I:.~A:.!D:.D::.:... =B:::U:..:S.:..:r.:;;.I".:...Ib::._+I~I?,1' 3'( ~----.,;,.:.:.=:.:.:.:..:..:.:.:..:.~=---

DI>.TA '+ 

Pt-. l<>() ~D MAR 

:, PAGE REG. GATE. 
D-I 

'+ CLEAR ';,R FULL 
8-5 
~ ROW 7..4-
A-I 

I 

Z 11 '+08 )0-:.:=:----...... 
rJA'+K ,..,. 

'9 
~B ___ ....J 

IO~' 

L-~---,I_i A'+ IS b II I" 1"'2. 1\ ~_ 
£ '+ D G D 1__--4 ...... -..:;=1"l~~O!-!=-----------~~~A"T".. *'( 11. 

~ B'+ LD CLI<. r--------~-4FI""'1 .. ott Q 

1'1-OB )C)'-II'-------:-__ ~==~~~ ___ -+ ........ -t-----'y'7 y I I 
13 A4-K I ~I ~~ 

CHARACTER R~FRESH 

12 

CHIP ':>ELEC.' '2.. 

!o 18 CHIP SELEC.T I 

D·'2.1'\-08 b .cLlc.K. ENABLE 
~ WP.ITE 1"_'fBD Gp.,TE S ~ 2 IYt-------------------------

r--i1__----------------_+=--jIA 14-1':>1 "2. WRT. CHJ>..R. EN. '\- ,A'+K 

~:~I'+) ADD. BU-:, BIT \I IS l ~ 
----------------------~A _~~ 

l'+'+ZA b I, ~ ~ 
PA. 15 >-A_D_D_. _B_U_S_5_I_T_""I?.'--_______________________ I4---j B 5 b~" '::".. 

AZK ~ S /1( 
!=-{- .. ICo ) ADD. BUS BIT \~ 

P~_ Ii ) ADD BUS BIT 1'+ 

P,c.-\8) ADD BLlS e,\T Ie:, 

~ ____ <H~*O __ -'13~ __ ~ 
'2. 1'+10 1'2. 

13 c. 3~~7 
'I~~/ 

~D TH~ 
5 p-L.o-

+e:,y 

+SV 

I> R'S'5 
11<.. 

I 

+'0,'4 

ADD DcCODE 1 

ADD DECODE "'2. 

I r--+-=b_j"2.BOR"I32?. C.ARD SELECT 
2.'-1 1 

J7't'3'l.. >-=!.~ ___ --, -,2 7..A ~------------
t-+_I__------.::'2.-t. A4-J l 10 A IK 

'--IH-+-f 313 

~ b ~ ..;C.=L-=O:..:C:.;K....::.._:,-=--__ ++--j-:.=.t~:: 
o-s 

/0 

+-H,;",I'T'i,\-A 
':. 

11'+08 )Cr..:s:...-__ _e_c:::Sq 
,---+ __ CJ-cJ A "I-K. , -11'+0'2. 4-

~A'2.u 
-~ 

WRITE ENABLE q 
3.~ ~-------------

DATA REG. CLOCK 

SEL. DATA BU'S 2. 
C-,3 

READ D""TA GATE ~ 
D-4-

e 
0-8 

b 

6-6 

10 
C-8 

3 
0-1 

b 

C-8 

1 

c;= :~ I Ae:,K o-----------~ 

3 1'10 '+ r 
A~ 

APPLICATION ~NLESSOTHEAWISE NOTED OWN \,T\ L+-13-1b ENGR CHANGE " 

NEXT A5SY USED ON IMENSIONS ARt: IN CHK .Afd/u,.lsl:t.ht:. REV ~':,G DATE APPD L£tlT£C ="c:::::-':=_ ... )W...::..R.:....T.:.....--'S~E:.;N.:....S.::cE.=_S.:....W~.~--"'-9~1'\01 .. )~B=-------------J 
PB-B, A'3" 

'9"1-'tZQ'l\l T2.1.01 ANG 2 PLe 3 PLC ENGR r7b C "".00;, <;[1./1'- {JI: nnE 

-V '1~~~3B, I, I, I, ::::1~;~ lOGiC DIAGRAM 
SCALE APP~..h;Z. '''''~1'' CHARACTER REF'R'E.SH 

JEAIAL FINISH 

>~W~R~I~T~E~D~A~~-A'----~ PA-'3:, 

PA _ 34- '- READ DATA 
PA-3Q'- MEMORY REt=RE5H REG.. :I 

0-1 
REV 

C 
FOAM NO 75-000'09 8 7 6 5 4 3 2 

D 

c 

B 

A 



o 

c 

B 

A 

8 

L2 

Ph--n ) +8-:,VD(--.fYm 

p,;..-,e, ) r L3 

PA-'"r"J 

PA-BO 

Pb-Y 

PB-'E'. 

Pi- -?.7 

PA-lo'" 

g+SVDC f' 

GNO 

P,b...-'l.fl 

PA-.-'Sor---. 

PB-C <Z-----< 
PB-C, L~ __ ... 

PB-G- /~--.. 

PB-Cb~--'" 

PB-L;' ~ __ ...J 

-ISyD( 
PA.-OI 

PA-OZ. )---_. 

Pb-03~--...J 

LI 

7 

(B8 + C81 
.01...... 10,,~ 

(B':l + (bit 
_01",+ .0IM" 

:, CLOCK:' 
0-5 

PB-P 

P-S2 
IK 

"'~_/... ) (1-1. 31T 10 

fORM NO 7~ - 000 09 8 

CHI\R. STROBE 

tSV 

Rse 
IK 

7 

6 5 

+B_5V 

1 (9 1 (14- 1 (:'9 1 (4-~ 1 C4-S 1 c"'~ 

- (Sl 1 (bl I Cb3 I ebe. T(6S TCSI 

J 

4 

I R'C.IIID OA,A Gill,E.. 

A-'2. 

1 OUT 0 
0-1 

., OUT I 

O-S 

., OuT '2. 

D-3 

1 OU, 3 
D-2 

3 2 1 

PB-16 e.H BIT I 

PB-, "c.\-l. BIT Z. 

~3 ~~=;:C;7.==~~--"7 PA-19 
1 "\-:'8 b-!I.!...I __ ..,:0::,.A:..:.TA:..:...:B::U:.:,,:....B::.:..:IT..cO=-_________ 1-t-2-; IA IY ~'+.!-----..:D~1:..cO:..--

11 A2.D/ 1"'E"=,,,~~,;;="-7"PA-2.0 ~ IB llfl'S1 1 

~o ---- DATA BUS BIT I ~ 2A OR 2Yf-'-____ -"O:..:1:....\ ____ _ 

1"<:''0 B r;:;'~~iT'~;=;;7 PA-21 b 7.B 9"32.1-
'l A'2.D DATA BUS BIT 2 L..-.-..[T 3A AID :,YI-9.!-____ ..:D:....l_2..__ ~ 

~ ""'~~;:=;;~~--"7PA-2.'l.. ~ 3B A-S 
'" N:,8 b ~0-'AT-A....;:;B-'-U.::c"...:B-I-T-3----------~;--"4I4- "fA "Y 11. D13 
'+ A2.D ____ I:' 4-B~ G 

~'----" PB-Il OLBIT3 \ 110:, 
1'+:' '0 ")-'3:..-_-' -:!:-

I A20 "- C\-l. BIT '+ -
PB -U )--------' 

PB-IB\~ 
l~ __________ ~r __________________ J 

CH. BIT" 

-ISY 

ALL CAPAC.ITOR-'=> ARE.. 
.01 'If 

1 OUT '+ 
C-7 

1 OUT S 
(-':> 

, OUT b 
(-3 

PB-Y ~----, 

~~ E~~~~'7"7PA-B 
1'+~8rrl-I--~D~AT~A~B~U~S~B~I-T-'+---------_;~~~1IA ly~4--+_--~O~l~'+~-

12 A 2E. .... 
""'~=;:;C7.==~~7 PA-2.4- ~ 1& ''+151 , 

~
o r-_+=0::,.A:.:;:lA:.:....;:B:..:Ll:..:S:....B:::.I:..:.T_5=-_________ _;------.:c..:s11A OR 2'1 ~-+---~O:..:1:...:S:..-_--_ 

14-~'O B D"TA BLlS BIT' / PA-2.S ~ 'l.B "I:'2'/.. b 
'l A2E "'" II ,A AlE. ,'11--'-9_+-__ --'0:..:1:....1.0__ __ 

~ n::~~7i7'~;;==;7PA-2.1O ,...---!g.:'B 12 A-S 
14-~'O b DATA e,US BIT 1 ~ '+A '+'(~'--l_---=O:-=L'-'l----_ 

'+ A2E. ---- 13 '+& s Co 

2. PB-I"! CH. BIT 1 I LIS 

1 OUT 1 1'+~8 0-:3=--_...1 
---...-1H-+I-t+r-..,1 A 2.E. PB -W ~IT B 

e.93 R':>l 

'2. (-'l.. ,----
.----------------------'=-tl'+o,o 3 WRITe CHAR. EN. I I SEL.DI',TA BU5 

n..,: ..... ,-"'IOvvi<.\,- +'?\.J 

I A 1 K B- 5 A-2. 
10 "2B 

''+123 

I C.LICK E.NABLE. 
B-to 

NEW * CLOCK 3 9 2A 
AbK 

b 
A-'t-

b 
A-1 

6 
A-'t-

b 
A-1 

- 12 ITiCK. 
2G. )0-) PA.-72. 

~l 
PULL UP VOLTAGE. I 11 \ '-----7 PEI-K. 

----~------~ 

ACK " PB-L 
/ 

L _______ _t------~~9 l~O~ B 
A'O 

+SV (9'l.. 

3~M+ l RSb 

I ,+,1<. 
v,A +' 

r------, 2. DATA 0 
'+ 1lfll'" IClr:,--O::;A=T:::A==O-----

L----~\OA30 Ri~'--~DA~T~A~~I-----
2Q~--~====------. 

S - b DATA I I L-___ --'''-I"20 "2G. _ 
3Q 10 DATA '2. 

L-____ ~\2.~30 aG~I~I=-~OA7.T~A~~'2.~-_, 
4-G IS OA,A:, 

13 '+D - 1'+ DATA "3 
CI<. CLf>. 

L--.-.. __ 

r-----, 2. OA'1' A '+ 
'-t 1'+11'.)~ ~:,-=D~A;;:;T;::A7=:::;4-::----- --

'------l_+-'-IID A 3<' ~~ ~.,~--O~AT,;::Ai--7S-----

L------f-+-'.)~GD GCl~b~-*OA7T~A7-_fS~--_. 
,Q 10 OAT", b 

L-_______ +--I--'12~:,D 3(l~I~I--~Df.AT~A~~b~-, 
'+0. "" DATA "1 

I:' - 1'+ DATA 1 
'--------t~-_-t~ '+DCK ClJ~·(lI-'-'---=':-"-'---'-.., 

I ~ 4- S --,--,--,--
C-B B-Io C-8 C.-1 

:, ." 
B-1 ' A-8 

I :, :3 S --,--,--, --C- 8 B-Io C- (0 C-1 

-l.,-.L,~ 
B-, c.-s A-8 

I "3. 3 '" 
C-8 'B=b'~' C-l 

:, '+ ':> --,--,--
B-1 C.-B A-8 

I :, 3 '" --.---,--,--[-8 B-/O C-b C-l 

~/--'±....'~ 
B-, C- 8 A-a 

I :, 3 S 
B-8 '~'c- b I c:1" 

:, '+ ':> 
~' D-8 I A.-a 

_1_,~._3_ 
&-8 A-(Q C.-b 
_3_,....:t... 
C.-8 D ..... 

:, 
C.-8 

'+ 
0-8 

OATA RcG. CLOCK 
- , .. ,.,. I q ~. -~ 

A-Io 

-.:L,2-
0-8 A,-B -

I LT-B-1b" ENGR CHANGE 

s: 1 b REV ~~G DATE APPD 

'L 

Z£NT£C ::'::0::::'-':::::._. 

fl" 
C 

6 5 4 3 1 

o 

c 

B 

A 



o 

8 7 6 5 4 

MEMORY Rt~RES~ REG 
A-c., Lila 

I _C~A~~R-~O~~S~t~L~E~C~T-__ ~~------9~~ I~ 

3 

I~ 1'1-0 
r------IASH 

2 

1'1.. WRITE. I<.,(BO GATE. I 2---,--
D-b (-1 

IQ....~ 'I.. 1,\-\\11 }.:I..:'I..~C.::.L=O:..(::..;K...:.......:I.:..I _ 1 WRITE K.YBD GATE B=I /A":>K./ H-t 
I ASA B-'\- IS 

I 
B-B 

1 

~ 
~ ~ 0 CO QO f-:I~I ___ ~IS=_!A \ p..:2.=-....,P:::;A=G::;E::=R:::E::;G;:::.=C,=A::;l":;:E.=:::::==-___ ....... ____ -:-_ I 

~DSQ2 
r:r1~~IJ)-6::""'-=C.":LO~C._K.:"";"I2.=--} r--I----'S~c. Qc. 12. II: B l~~2.A ~~4-:,=---:L::::O~.i=F~C.~l-.\~.=R~E~G:;.====iG~A.'~E~---t---- -A-:S- B-B 
r;l ~ -d:- 1'+lb3 Qo f-:1~~~----"'''1 c ?, p'":'---:C=U=R=S=O::;R===R~E::;G~.~G;:A..:.:T:...:E=----, 

\\ 1 3 74- L4- - 4- Ao~ Q U \1.\- 11.. D 5 ~ LOAD CHAR. REG. Lt-

~O l "-\\II'B C' 'oct:. I~ B-B A':>H >------I-..; ... ~ B A p.:l:-~~~=~~~==--TH---- B-8 '" 
-, \ " .j ~ A 6 LD. C.ONO.REG..G.ATE co 

, 1'+1'+ 
Pl. '?~ >-C..:L:.:O..:C:..K_~I ________ ...:.I:,.:::..jlLKl;t--.::o.:.IL=-..... -C·::...j' l"tO"txr-4-__ ..;.II--ICI<. 

AbF- AbF A'::lF 

R 

~I I~ 
PULL UP VOLTAGE I 1 

q ABA r-_______ -!:P.!:!U-=-L:.L..!:ll!!:P:..V!:O::cl:c:r~A:::G::.::E.=_.:.I+-+------.... ---< ..... -I~(LR 'i q LO!ll.O CURSOR C.OL. GATE ..-__ -') PB-C e,-8 

B ~IO:!..-~S~E.~N~S~E.~S~:-N!!:.c...:!S.L\B!2.:..._ --+-t++-"*-I __ ~ , PB-D 
9 II STAlE. "l I 

D-S L All= CX E.P E.T 

CLOCK '2. 9 8 CL-cCK. '2. 
PA.-'.,:, >-------------,-ol't~*>...::..+-...... -=..::..::-=-..:...-..::.....---------...J 

~I 7'+OB s q LD 

S 1~O, ... )~6~_*~C:.:L~0:..C~K~-=3~----------------_4_++_--------~~--------~2. 11 10 ~ ____________ ~------~AbF L T ~ 

PA.-'?7 

j D~'" 
">--=(..:.:L..:O_C_K_..:3~ ___________ ~+_I:..:.ldl"tO'f Ie CLOCK:' I lA .. bOF~4')o=2. ..... -.::N:..::E:..:W~.:;*~C~L=O:..::C.:.:K..:....;:,=-__ ~ I ~ , .2.... 

AbF A-l B-9 to..-S 

B-1 
___ ~---=h'+OB B 3 ~ 

~IO CHARACTER REFRESH 

Iv 
I 

D-b 

'+ SRFllLL ~IA1K Sl'+IO\~6~~~C~H~A~R~.~R~E~F~R~t~S~\\~------~ ..... ----------<H*o--------------------+-~+-----__7 -.. / PA-'tO 
B- S '---- r s !!"!!Y 

)-+-~C~P=U~B:..::U~S~R~E==Q~. ________________ +_----------------------------_r--------------__________________ C~--~p~u~}B;uLs~JR;t~Q;~ ______ ~ -

o 

c c 

B 

A 

I PUI.L llP \JOL,AGE I 
- ._--------------, D-S 

~I:' 
"2.. {-~=-A-A;--:-"::=---+""':'I '-II AbD 

A- 'I.. DAiA '+ 

b U 
S C. 

1'+0l. 10 g 

TIS 
CO 

1'+161 
OR 

Q"3.16 
ASO 

B Ab D )0.--+--<: LD 
~lLR 

EP E.T CK 

L DATA S 1'+ bD bQ~I~S~----------------------------------------------------, 
"1..'1... DATA L\- 13 1"2.. 
B_1.{ DATA 3 SD1'+11'+ SQj-..:-=IO=----------------------------. 

I I 4-0 A'+E '+8.1--'-'=--------------------------, 
2. DATA 2. b 3D 3,Qj...:l ______________________ --, 

B-'I.. DATA I '+ 2.D ZQ.I_S=:....-___________ --, 

DAIA a 3 10 18.1-='-'--------------. 
'I.. CO( CL CURSOR BLINK 

1..------"'-0..,7'+02 }--I'--__ q I 4- SI-\IFT &!lI.TE. l 
..... +-_____ 3=-,-o-rJ A1J A=l r-_.....L.:.IO::....J..:.I2.::...J.:..I~=-..i..;...IS=-....., 10 1'1.. I~ I":> T 

?I:I.L UP \JOLTAC,E. I 

...------l A<B ,0,0 AI A2.A3 A<B,/-:'l---2.=-jA<B Ao AI A 7.. A'S ~ 
L-_--I--I---1~-------------+----__I--+_~3 A=B 1'+5S A=B 10 :, A=B 1'+8 S A=S f-=b'--__ ___ --'2.=-j D os QI~S.::.....+C~ll:.:R..:S.::O.::..:...R~-

'+ AbE ., S 4- A'SE 1'+1'+ 

rJlO Z. 

~ PULL UP VOLTA6E. I 
~A>BBOBle,2.B"3A& A)BBOBIB1. B :, A'::lF 

9 III 1'+ I ~ II 1'+ I L\- LOAD GATE. :, CK. 
..... ------~~ A-L\-

~ 
10 l 

~t_----~--~~~==~~=_--r_~gqLQ 
_1_ SY'STEM RE SE.T I CLP-. 

EP ET e.K 

...--_ _._11--11 10 ~ 
C-'+ 

I DATA 00 3 A E.T EP 

c.-/o {D"'TA I '+ B 1'1-161 
2. DATA 'I.. '" C. OR 

B-2. O':TA '" b g:'lb 14 
~ ~ D AlE QA~~--~----------------~ 

~ QB~IS~--~--------------------' 
+--I--"'QJl/b-6==-...--..:."Id LD Q( 12. 

'+ A1F rl.c CL QD~I I_-I ______________ -----~ 
L-.:C~O~...::C,t:K.:.-J 

IS L."2..=-_---. 

PA- Sb)-I_-+..:C:.:L:.:E.::..A.:.:R~P~A.-G=E-R.::.E:..:G:..:.~------+-- _______ -+-____ -+-+_--.:L.;:;L:.:EA::..::.R:..P:..:A.::G::E:...:...:RE::.6=+ ........ loll 

F )P';-09 

B-L\-
PA-4'?' '* V. BLANK 4-~ 

iRANSI=ER CI-IAR. 'Sr;"~~8 b 3o~ 
PA.-.... '2. - I 

'+ RECIRCULATE. CLOCK. ~~ 
",-10 :; 14S1 L-__ ~~ ________________ -+~ A50 

'+ 

"2. DATA l.\- 3 ET E.P 14 I ~ 
B'2 "A:TA 0:. A l'+lbl QA j...:..:~I-I---------------+-------..... -+-...:.--j 

{

U':> '+ B OR Q8 I:' 13 8 ROW 2.4 
lOla 1A'+8SDI ~=---..... --~~~~~----------L rll--I--":<:'~C 9316 I~ '--_""';";'-\ 

A-2.. DATA 1 I b D A1D G.Df-I"-I---1H _______________ --"I'I.."'-1~"\0f-B }-1:..;.1 _____ .:....j 

~l ~LD 
7'+0"2.. '+ - f--!< C.L 

S AbD c.K. 

A-L\-

B-8 

I 1 INCR. PAGE. COUNT <. 7'+01..\0..:...-__ ..... __ --1 
CB"2. +-----~~~~~=-~~~~------------------__ ~=1A~D I '+10 p';: L......___ '+ 

B-8 

I, APPLICATION /~ESSOTHERWL"E NO~ OWN TIl Ur-\~-'b~ ENGR CHANGES / //.i?, 
NE~ASSY USE~N pl~SIONS ARf IN / CHK • '51~7b R~ ~~G DATE c;6PD ~ ~£IIT£C::: .. .. L ....... CAL'''''''N'A 

,,/ AN. I\,.PLC 3 .jot!] I!oo@" ./, / TITLE 

I "-1/ I APPD"- ./ LOGIC. OIAGRAM 
/1"- !!./1\.! APPD ,./ ./ , CHARA.CTER REFRE':>H 

/ " SCALE/ " APPD../"-.. ./, PA_bZ~C~U~P-=50~R~B~L~I~N~K~------------------------------------------------------______________________________ ~ 

FDA .. NO 75-000-09 8 7 6 5 4 3 1 

B 

A 



o 

c 

B 

A 

8 

(R'+ 
IN'::.'2.'2. SB 

7 6 

-15Y ____ .... JI-_ ...... ___ .-__ -4Io--____ -:.:� 2.:..V'__ _____ ..... __ 7 P'B-1.1 

5 

S BLANK (HARAC.TERS 
(-3 =~~~~ ~~ 

5 FC.N L1'TE. '+ Q \ 

'B-1 :~ 

4 3 2 

S BLANK C.I_\AR. "10K. 
c=T 

.. ) RbB 1 C.B~ 1 CgO 

,. 'flK I·OlMf 110 M+ 

10 1 
~ 1 \148'=> ):>.;:B'--_ .... ___ 1'-j1'lO ... ·X>-'2=-______ .., 

~IOE ~ 
~PB-O:' 

2. 

+SY 

\I \Ib 

r -'O"'A..:.T.:.:A....:........:1 ______ I-"'-!S INO 00 1-1;..;:~-I-r-t--t--I..,S I NO 

tSV 

II lifo 

00 13 

S 1'!O ",6 
AIO'" 

5R'2. OUi 1 

3 ~~~~~..;>_4-_""'_-"-Q_ .. --j"". 
~ f ,O~P....:Ll::..:L:.::L:....::U:.:..P-Y:..::O::.!L:.::!.::'A:::G:.!:E.=--"3=- A~ "" 

~ REC.O 33~1 ,..J.j: REtO 334-1 r--... 
-'-D"-'-A-'--1:..:.:A~=_:b'__ __ +.:.::IO'_1INC. OC 1-1_r_+--~+....:IO.::... INC. OC ~1 _____ "I..!.(j,.J1'+~ B c;L' 

~ RE(C. ABF ~ REC( A"iF AIO ~ _""-
b II LL 1'1-02 10 I INe. oe,'" b INB OB f-"---..., '1 AIIF 

~ RECe, ,...2 RE.C.B c.".~ OUT "- ~ - I \I 1'+0'-f>!l,10!..-..... -+ _____ + __ ..... ___ ...:-'~"~~=_=..:...:._!:..._-'t-..... ---.41--- -' 

EI 

r-____________ ~------I~2 Aq 

r-----------~r_----~2~~AB 
t------t+---I-j A1 

r---------rf------2~Ab 
r-------;-r_----~~_jA~ 
r------+;------~~A~ 

r-__ ~I-+------S~A~ 
r--H---.-.;b'-t A2. 

r-++----::'-t1 AI 

r++---,8=-i AO 

vc.c. E.1. 

A 10'2. B 0 
AIOK 

01 
01.. 1"1;::0_+ ____ ---. 

II 
03 1---1------, 
04- \-1.::3_+ ___ -, 

as 1-1'+'---1-__ ---. 

Ob 1-1.::"''--+_-. 
011-1...:"'_+_-, 
08 1-1;...;1_-1--"" 

",ND E3 ELI 

1 

IK lTYP B PLC.S 

Rb'2. _D~Ac...:T..:.:A-'--..:.'+ ___ _:-I~--=~'-1 ::''',:,0 :,I-~-'-~+I--<-+--t~r-~-~:'-I I:E:AGNO v::~L...._...:I.::!.:.a:: >'-1-=z.'-o~ ___ 1 __ .2... ~'S.R.' Z OLlT '+ B-1 I~ Ig JIB 
+---'VIIIr-...... - + sy 

-18 -bB AIOF D-B 1'+08 )-'8::....-___ ---, .; ~.., 
- - 10 .... 11 E SR. 2. aUT 1 S 

C.1o lID-,\-

___ +,,::,y +':.\1 r·Ol.uf 

-L {:;-.; I IS II lib L.:1..::3+-+-_t-t--'1_=_l5 INO III 'oibo 13 -=-
B-2 I L..J.§ 11'10 00 r 

DAT .... I ,.!:!: REc.D ~"3'1-1 ~ RECO 3~'+1 
'---t...;.;;IO,-! INC. ac I-l-'-1t-t-_+-+-,-IO,,-! INC Oc. 1-1.:.... ____ ".:.-<:j1'tO~ 8 

I ~ RE(C Ae,1_\ ~ RoECC. Agl-\ AIO 

~ '0 INB 0& '+ biNS OB l.\-

3 ~ RECH P FlECB 

. 1'1-0'2. I 3 INA OA 1-'-' +-+_-t__t--,3:,-!INA OA ~ 
"3 '2. AIIF·2. .......1: R.~'A 

'-- ~ RECA ,""~ 

'166 ~ t- w, Co r!1=-
&NO GNO 

5 1'10l~~b~------.::!.S~R~.~Z~0.::!.U'T~3~--------..... ------~--t-_r--------------r; 
AIO SR. 2. OU'T 2. 

SR. 2. aUT I 

SR.. Z. OUT a 

L_<~ r ,---t-' 
-1_o-l (-'()---'l Z I "2.'1-J2.0 

EI 'ICC E1. 

L..__t--------------~r_+;_r_+;_r_------~2._=_lL Ab'2.BO Act AIIK 
2~ AS 

DAiA a 
B-Z. 

PA-bl (OUItT 1<7 I 
/" .., l1'+OB 

.> _-...._...k=-j:J AilE. 
)\.-1 

II 1'+0 10 
AIO >-':""'--' 

13 1'tO'f 12. 

Rb'+ 

Rbb 

Rbl 
.AA 

RbS 

Rb~ 

Rbi 

~bO 

RAW VIDEO 

13 

S 
A-b 

.bB '-----"°AIO >-"-----' '1 II 14- I '-+++1r-t++------'I, A1 
~ A < B BO BIB '2. B",:S. '-I-I-+-!r-t+-----'i'-j A b 

Gil 
01 ~g2-~_~+-~++1~~2 A 
07.. 10 3 B +SY 

'-r2- A:. B 1'l-B5 A=B ~ ~ C.ONiROL DEC.ODE -2... ~ AS 
4- AIIH B-B 03~11+_~++1-+~_~4- C 

S 1L\-16b 

CLEAR SR FULL 
P .... -bl>------+~~-"-...:...:----------------------~I 

+--...:T~R.::;A::;N=-:S:::F...:E.::;R~.::(.:..:I-\~A::;R:::.. _______ ~\ ~~:~f><r=Z.--+---t--t--' ~~'I-")o-:l..:'2.'__..:C.:.::L:.::E;:..A::.R;;.....:S:.:R~F_U~L~L=_ I 

_ A)I:> '+ A4-
AO AI A'Z. A3 04- 13 0 A'1J 

lorLI:'IS SA:' 
PA-1S ,,'"'(AN '+ b A7.. 

a"" 1'+ 10 E 
I r ~ B-B 

~
:, CLEAR SR FULL L----------t-~1'+08 II 4 

12. AilE. l'+YI. to 3 C.LOCK ~ 
~ ABJ D-5 b 

'-----..::.ql'+O'2. /-'+-'--___ --1 
:, !'IE.W"* C.LOC.K 3 II r _____ --=S'<l.A:..:..:.:"~F 

c- s ~~;;::~~~~;:---:4 -11'+11.8 13 -
::, LOAD CHAR. REG. IZ.rIAIOD 1-"'-1-------' 

D-I 

R 

13 

'S.f-IIFT C.L. 

LOAO "ATE 

B AIOD A-8 A'lf;Xr-..... -- B-b 

PA-10 " SC.AN 'Z. 
PA-109 ~ SCAN I 

~ 
~PB-H 

" l,+I'"'''- 10 RECIRCULA'E. CLOCK. "3 ~1'+1'f '+ '=> 

>~L~O~A~D~G~A~T~E~ __ -4 ____________________________________ f_------------------~~~==~~ ____ ~~ ____ ~ __ '1~1'+1'+ B LOAD GATE. 3 S 
PA-'t'l, ~ ~ 8 :;'/" A'l I B-3 • (-~ 

II ~~I'+Xl,;.;IO=--~S_H_IF_T_G_A_i...:E'- __ 3_,_'=>_ ~'JQt-=3,__ ___ ~ __ "I'-iAA"FF~} ~_...l-v"Y L ___ ...;B=-i~ 
5-S C-b 11. 1'+101 +'Sv BIT CLOCK " ,'tIOl 

,-+-~CK E Rb"l ~~R~l~O~------------~CKAQC 
AS 330 ~"'o "' ... 

PA_~b)_---<~S:.;.f-I...:I...:F...:T-G.:.....:T...:.::E.------------------+--t--~-'i,K 1
3 

~ ~~4- +SY --A,,'V'v--+---"I/II',,-..,-±_ r" K t: ' 
~ c- b PULL UP YOL'TAGE 3 

PA-ul 'SHIH C.L. :, L ...:L.2 ~1'+1 ,"X,.:b:::.-____________ ---" 
.,.. / - D-:, A-B A'l " 

B-1 

PA-51 /~B~IT~C~LO~C~K'------------------------------------------------~---------------- A~b 

fORM NO 75'000·01 8 7 6 5 4 

'1 AI 

8 1>.0 

Ob 15 \I F 
01 Ib 12 G 

SEll. r---
CLrL-

081"1-'1+_ .... ___ -o .... ,J!!: H 

LO CK. INt-I 

PULL UP YOLiAGE 
2.~Jl't~L3 3 
IJA8:cr-~o 13 l'l-~'2.~II ___ -o 

1'+31. B 12. ABJl. 

"I ABJ ~ ·-Q---III-'-"\'2.'-\)c\n'"~? J 
13 AlOE. 10 1~'b0 ~8,,--_--, 

PA-1b "SC. .... N B 

IS 1 b 

I" APPLICATION / ~LESS OTHERWII'i' 70T DWN TT \ '+-\3"1b '" ENGR CHANGES / £~, 
NE~ASSY USE~N "~SIONS ARE IN CHK " RE~ ~'I,G DATE !-LPPD ~ t£.t:NT.t:C ~~-:: •. ' __ --I 

"L ANG~PLC 3 ",,1 ~GR L " / TITLE 

J '\II' AP~..L. V LOGIC DIAGRAM 
/ " !! ~ ! APPD"'/ / " CHARACTER REfRtSH 

/ " SCALE/ " APPD L"-". V" 
/ "IMATJ'"IAl" FINISy """ I / I" SIZE I, 4- ID~AWING NO REV 

1/ " / " 'DO NOT SCALE DRAWING DI~:T1-'9b-'+'2.0-01 C 

3 2 1 

o 

c 

B 

A 



D 

c 

B 

A 

8 7 6 5 4 3 2 1 

PULL UP VOLTAGE. 3 

5 4-

SR. '2 OU, 4- L~ 

~l"'O b ~ 1'+'::>1 xrb ____ Z.--i~~ "' ~ 4- ~~~:R~~TD~LODr.~, II 
AID . AIOB 1'+1'+ 10 ~ ~1"0'2. I~ 

4- ':>HIFT GATr. :, _ ,Jot- C-3 "T ;=----o----=j 
~ ::, A'l12. b A-8 .,., 1'+"'1 b 12. D Sa CJ 1'2. A\lF 

~ *Ft---!:'-='t-'='--:'S;:::H::;IF;T;:::G;A:::T;E.;---~:a r ASB r-=-t---
I 

1-1 ~~~:I--'--+---o--JH:l}------3--1 N-C-R-.-P-A-"'-E-Q COLlNT I 
;- ,11'+08 b Z. r-' t- ':> 

~3 4 AilE. D a 
l'+l'+ 2. A"lD 

:, A'll'. ~ 

~ A-1 r-t----IaR A-l r-----------~~ 
~ 4- LOAD GA,E I _'2._ DATA '+ ~ A-4-

B-2. BLANK CHARAC.TERS 4- :, 
+SY 1 

(K R 
'--{.,-

I 

D-b I A-Io 
R<l 
IK 

PA-13 lJNDE.R"'C.ORE GATE. , 
_D_A_T_A_ ~ L A'2. 0 ,1,-=S'--_________ -t-; ________ ++_-='2.'1A1.. 

------T--~3~ Ar 
PA-b3 CHAR. BLINK 2. 

.----+----=-jAI 1'+Z98 "3 AI 
--t----t---'-il B? 0B 1'-+ I B'2. 

1
1'-+08 "'3=--______ 1-\ 

I Aile. r ., P'l-3<' ~ BLANK C.HAR. GEN. '+ DATA 'L 

.---+---'+-,-\ B I AlOe. 4- B I 
__ +-+-__ T-_~S=-j CL Qc 13 S (1.. 

9 CI "l 1~Zq8 
.-----ii----t r--+--+-,__,__ (I ACJC. 

DAiA ()----+--+--II---t--->t>"-ID? 0D 1<" b D?. 

.--t---1-t DI 1 D I 

DATA 

W5 eK W~ (K 

---+-+-t--t--t------'J 10 " ...-----t--+-+-+-t--t----'J 10 I I 

'-+ SR, L OU1_~?'--___ _+_+_+----~-------------I--I--------~ { 

SR. '2. O'J' 3~---l~I--+-+--j------t-------------++------J 

B-'+ SR.?. OU -'--1:..------<..-+-+------+------------++-------' 
SR, '2. OUT_~O~~~r-~~------'__'__------------------------t-t_----------~ 

2- SR.? OUI~' 
(-:, 

--:, LD. (OND.REG.GATE 12. ,- -------t-----+----t, 

D-I 1.,'-'I1A4-~DO II I~~~ ~ CLEAR PAGE. REG. 3,-1 .., ~ ~ 
:, CLOCK "2. I 8 ~ __ 

A-5 c-,. 14-':>1 Cj 1'+0 8 ~ 
'+ CONiROL DECODE '2. --=t.... SHIFT CL 1 AIOB AIO SHIFT CL I Hllii? II 1~~ 10 

~AIID D-3 

CONiROL Dt:CODE 

PA- b5 ) v. DRIVE ) PB-F 

PA- 104- ) H. DRIYE. ) PB-A 

PB- 15 )>-.:..R:.::E.:.:S:.:E=-T~ ______ ___7) PA-7U, 

B-~ t ~ 3 A-IO 10 L!Q ./ASS ~IO 
A:1 I NCR. PAGE COUtH I ~ ~' ·----I3RLi,,:cC.:--______________ -'C"-'O"'Nc:..T.:...R""O:::c:::....::LDo:E"'C.:.::O:.=D=E'-f--t-'l-'-! 
" _ ~ ~ J LJ HALF BRIGHT 

L---------_-'f_---' 150~.------4 PB-13 UNCERseORE UNDERSC.ORE 
~_/ PA-'t4 ~~~~~~------t_-----------------~~~~~----------~~~~~~--~ 

H. BLANK 
R'tb ~ 1,--------------------» PB- J 

IBOllr---? PB-R rE 0 sa.t-"l-'--_-t-; _______ ---i3 l'tO:'"-:::;(}-'+-'+ _____ ~--..;'S~~~_:_;:;~ 
,---'\i'l,ll,"*"-------D-*'-O---7/ PA-'t8 1'+1'+ AIO 3 "V. BLANK 't'j~~~o r=1o'--__ ..... -=C-=O"'M-'-P'--.~B:..:L::..:._~, PB-OB 

4- SHIFT CL 1\ A"lA A-1 
-=.:...:.:.'--'.---==---,--;:-:-;---I-'.!....jCK R 

A-b +':>V I ~ 
rA.,1\A+-----<:Hl-o----7 PA-50 R50 ~ 13 

IK 

PULL UP 1J0lil'.GE :3 

R't1 

( DI'.TA 0 3 14-114- 2- FeN LITE. NO I 180J\.r-7 PB-$ 

B~< l DATA I 
ID A8C \Q 

FeN LITE Nc,:~ 

J R4-BCPB-Z. 

4- ZD 2.Q S 
DAiA '2. b 3D 3Q 1 FCN LITE. Nl :. 

IBOll DATA :, II '+D 10 FCN LliE NC.'+ .-:. PA-':l? 
DAiA 4- I~ SD 1'- FORM ENAt'.lE. 

/ 

'50 
<- DAiA f 1'+ bO b~ 

IS BEEPER TRIG('~ PA- S~ 
A-L (K CLR PB-01 

c-<:, .11412.8 I 
3 LD. Fc.N REG. GATE. Z,..I AIOD 

FORMS 4 ~ II 10 I.- ~ 
PA-bb)----o~)-!-=.~-"'-~----'-"qll'+:,2 p..::b"---+-ol,...: 11.=;<.J?a A n,,~·;.oc.) 'tOB n:B=--_t--..,.,--____ ...:.I"""" '-. 1'+1<'8 4- IJIDEO ==: PA-11 

...",~ __________________________ -="':rI_qAIID ~ 'l AIIC ~14-8b}-3---- f, AIOD T 
c= ,'-+8b b 2. AlOE _ PB-IO 

S AlOE 
C"'''-

HALl' BRIGHT ISpf 13...-- --0 _____________________ ---' 

BIT CLOCK ~'+3'1. II 
«R'+9 CR3 I? All D 
< IK 1~INql'+B 3 CURSOR 

S 
J1'+OB b 

4- Aile 

<l 
I" APPLICATION / ~ESSOTHERW1SE NO,?, OWN T:;r 4-\:'''1b~ EHGR CHANGES / /L~ 7 

'+ RAW VIDEO 

3 NE.W"* CLOCK 3 3~ 

D-T , ~~~~~~~ 
r B-1 ~11.\-3?" B 

10 AIID 

NE~ASSY USE~N pl~SIONS Alii IN /_ CHK ,~h.l"L RE~ c,.':,G DATE ViPPD ~ L£IIT£C _NT:"C~:" 
" / ANG ~PLC 3 ~ Il!t(,GR / """ / TlTL~ ----( 

I >K I APP"," / V LOGIC DIAGRAM 

B-1 ~~~~~------------~ 
-L &LANK CHARAC.TERS 

y. PULL LlP VOLTAGE. 3 

A-S 
/1", ! + + APPD" / / " CHARACTER REFRESH / " ::L~ ~ :1::;0 L~, 1/" REV 

(-3 ~ ; 

i 
C 

FORM NO 15-000-09 8 
7 6 5 4 3 2 1 

D 

c 

B 

A 





o 

c 

B 

A 

8 7 6 5 4 3 

+SV +S\I 

R 2.'+ R 2.'0 
I.'LK 

Cgl 1.'l.K C'+8 
R~I 
1.1.i<-

OUi 0 2. 
.OIMf 

D-'+ 
Co DOM 10 b DOM II 

A-I A- :, 

R2.Z. 

au, I 

0-'+ 
1.N1:~b9A 

2. 
~ 

b DOM Il.. 

A-S 
R28 
1.2K 

+sv 

b DOM 1'+ 

A- I 

3 
D-S 

3 
D-S 

FORM NO 15-000-09 8 

CSO 
.OIMf 

CLOCK IL .. 

CLOCK 13 

R 3l 
I.'LX 

Ql 

OU\ '+ 2-
C-'+ 

LNZ3b9A 

C'+ 
'+lOpf 

n 

CS 
'TlO ~f 

II 

+sv 

R!>Co 
1.'l.K au, S 2. 

C-'+ 
Co DOM IS 

A-3 

Rio 

"llfL M CLOC k. 2. 
~~------------~ 

RS 
2llL M CLOCK :. 
~~---------------

b DOM 110 

A-5 
R'+O 
\.'2K 

3 
D-S 

CLOCK II 

C? 
'+lG p+ 

I 

+5.sv----41~c~-l-----~I~c-~-'+---I.-c-3-1------l~C-1.-B-----I~c--2-s----~I~c-2-2----~I~c-,'1----~I~c-I~----

it] ~J ;1 ~J ;1 ;1 ;1 ;1 +<:'\1 

-ISV 

CAPACITOr<.'S. CIS - C 35 ARE .. aiM" 

7 6 5 4 

OUT 2. 2. 
0-'+ 

+sv 

OUT (" Z. 

Q..'1 
2N?"'~b9A 

+''':'\/ 

~_lb_ 

c..-'-\-

IMHaO'lb """1 
IA":JA I R'+ 

'+ >-_~s~ __ 2.~'~~Ar __ ~_~ 

-ISoV 

SEE. NOTE. 

€, 

D-2. 

'" DOM 13 
A-ia 

R?..9 
I.?.K 

'" DOM I, 
A-6 

+SV CR?.. 

R'+I 
I.?.K 

1f,l'lI4-B 

2 

+SV 

R30 
c.. '+ l I. ?.K. 

OUT "3 2. 
[).:i+ 

0-10 
2.N?"~b9A 

R4-2. 

I.?..K OU, l 2. 

M CLOCK I ~ 
D-B 

1 

o 

c 

B 

A 





0 

c 

B 

A 

8 

ro \ PI 

k~ ~! 

I {P4 
B-3 DC> 

\ {D(,:o 
8-4- Pi 

I I5HA.c:;.E:I 
s-c" I Sl(tJc. 

\3-Lt 

I PULL \Jp VOL TP.rSE 
C.-I 

3 
c; 
1 
Cj 

It.. 
18 
zc 
2.2 

I 

13 

~ 

7 

DI 

D2. 
D3 
D4 
DO; 
D(.o 
D7 
D8 
O":ll 
Dit2. 
en: 

'Ic.c. 

81.12-
Ai...! 

'-I \l-JTA. 
01 b VJO 

0'2. 8STK. 
0;) 

6 

~. ~.8 
B-~ l (-B'c?:=B 

5 

....:L 
r-- A-S 

4~ 

~).="'~_w..:..=..o=-_::!i~~ ~z~ 

0'-1 \0 HLTA N/C 

OC; 1'5 ou,. q ~ e!I ef ~SB=.Jj29~ ___ +-.:.'ST...;,;A. .. C.::.;\C....:.. 

2. ,~ 
~'!¥8 

4 

z:i.~. 1+ • ~ 
(- l t.. '1:=S l c-t.> Ot.J,!.L111 _JX;""'lI..--_ c-:\; (~ ~ 1 AlaE! I r 

07 jq I~ S V' 

De I 2.\ MEMI( __ 3., (-eo '----- i t-...:3~_ _ "'-
rL-_----l~;.:-£.._=~-2_ ____ .:.c.-...:e=__ _____________ ___'o;1h'-lIO Q.EA.D FROM 1U)~ rz. 

3_~ 
7t..1QZ. \ 

2. AI 

..:;eJ:....c..;I>o6.::.t...::.;E:_ImNI __ S=--_=c4...-lA_~_c. (D 13 ~ 

IC.E:AO,( I 
(.-ID 

+'Sv !'5'- C'"'" ~'57 "7 
I"--... i?K ra~1 +~V -"AA_ 

3 

r e.~,+ 
Dlo 

r B~"3 DI...\ 

"TIMEOUT 

91"ML.D~.B I.r------. ,~4 I'?K pf 
L..<.IAIOV 1J' Q !-!13.:...... __ ...L(jq~ "f!E~T CPU 1 

V r------' 7Y12'3 ~ 7l.j12~J.:'5:......::==.:.....=...;=+-- D-'" -t'SY 

CZ7 ~+ 
33~f' J 

PWRON 

2 5141FT CLOCK. 1 
E,-5 

POfIM Il1O 15-000-08 8 

~TA.TUS LA.iC.~ CL 

DBlt..! 
IIF 

7 

11.131<. A 13K. 

Q rz. 
~~ r---~~----------------_+-------~--------~ 11 

I Cy~ 

1../ Y. BLANK 
B-7 

ii!ESET (I'U 

" 

6 

...!::L ..L '-8 0-4 

5 4 

I 
H 

0'5 

.02 

DI 

DO 

2 1 

~ ADD BUS Bli , 

0 
ADD SUS BI,. f.t:, II I 

'--I 
{., ADD BUS B 1\ '5 

e ADD BUS Bli 4 

c 

3 ADO uS 11 
B 

jj AD 
I 

&-=1 
ID ADD SU'S erT I 

B ADD BUS el1 0 

"STATU'S 4 MEM C.ONTIC:QL 

A 



8 

o 

c 

B 

PA.-SL\ 

A 

PORM NO 71-000- .. 8 

7 6 

\ DIlo.'Ilo. .... u.,. ~I (c { 

DA"TA BUS BrT; 

B-1 Dbo.Tbo. BUS Bit 5 

OUT 

DATbo. aous l?>IT 4 

{ 

Dbo."Tbo. BuS BII"3 
DA"Tbo. sus BII '2.. 

\~ 740 :;:o1...,:1.:........_0 ...:U;..T'-..-_ 8 

A6J ~ \:)-B 

~--------------------~ 

_~_hLlIO 
'""""""~A~J 

......... ____ ...:.1'-<1 (j~, 10 

~ 
~7400~~~~ __________________________________ -, 

~----'--I I LAIOJ 

+'5" 
~?"2.. " 

~1_~ _________ 4~~ 
o;lA90-

r<>---o-

~.~ 
(-5 '(-2 

~1..cx."'3 
r-__ ~I~~~!\21 ~UjC: ~ 

1\ 

3 

---.2...... OUT 

B-lD 

2 1 

~Lpl 
GJ~;g:rlLJ 

'l 
...... ------........:.~7YI3 )-6.;;;..... ..... ....,E.:;t-l..::..;..!>.;.::S:.:I..=E:......::bo.:..::D:.;D=---..:B=U:...:S:.... 
...... ______ ......:::IO:oAII K. 

? --
r-I74~e (0 PINT 

~1~~T~A~t-____ -rI __ ~~1I.A8K 

...L.~ 
\:)-"3) ~-'+ 

PA-3ta 

E.f.J~~E. c::.OMMA.."-lb l/o f "2174~~~ C.ON'\tv\A"-lD I/O 
~----t-----+-----------~--~~~~~------------------------t-----~~I A8K PA-'!>C) 

..§... 
~--------------~-e 

I~~ Ii::E:AD bAT .... r-·"-hL.j~SEI~I __ :.=..:...-__ ~~~ PA-~4 
~ ______ -+ ____ -+ __ E_~ __ ~a __ L_E __ ~_E_~_b __ ~ __ ~~~ ____________________________ -r ____ -rI~ 11~~~lbo.~e~~ 

~ 

10 74"!>8 5 \N12.\TE. D.e.."Tbo. 
~ __________ -r ____ -r __ E.~~~~~B~L_E~VJ~R~I~T~E~~~~~~~ __________________________ -r __ ------q4A8~ 

8 
'1140"2. \0 EI-IA.I!\.I::. bA."TA. BUS ..L 

I--______ ..:.q~ rJA~IO~)I:,.)..I A-~ 

PE.~\~\4ERA.L sUS R.E~ PEj;i\~HeIVl.L SUS 2E.~ 
r-----------------~--------------------------------------------------------_r----_r------------------------------------------------------~~~~~~~~~~~P~-'+5 

7 6 5 4 3 

'5YSTE.M BUS c:::.O~TR.OL 

ENGA CHANGES 

eHG 

o 

c 

B 

A 

.E' 
C 



D 

c 

B 

A 

8 7 6 5 4 3 2 1 

1<.41 
Ii'.... 3 

INTE,1&IJPf UN) 10 (.-6 TWfA 
"'A-37 >---'-"';"';'''--:~~;:;;;;!;;:;;~~7400 8 \NTE:~2.U"'T 

...a. TIMER INT 9 AIOJ 

'2.. 
B-lo 

PA--,L\ 

PA.-4'? 

'2. A-, 

2-
D-'4 
_I 
e,-:, 

1'0IIII NO 71-000·01 8 

(.-\ 

10 liN 0UT4 
Cl 

E!CA8 

"" 
..., 

-, TIMEOUT FLAe;,~..--
--.--.... ----~--'-'I;::;:-/If;;-::n;::;. B 

1244 
IK 

I"'~ vv 

A1.1-1 
'-I 

'''''Z.OUT 
"i 

2- 11.11 OUT I '3 
DIS," 

'11 

b-I I 10~t= 
TI Meou, F~~ 

PUI...LUP VOL-TAo€' 

61 
\IME::OU, 10.. 01'50'1- q 

1"14 OUT4_ 
iD 1 

1"I'3~ -
Ll "i 

1"11. olin -
-z. eOqe 3 

1"11 OUTI 

120M f ILl 
/1..11" 

13 
I"I~ OUTIo 

1"2. IIJ';DI~o:;ll 

l'S 
~Ic:, 

14 Ol'>-z. 1"3 
I"IID OUT 

1"2. 
1"1'; OUT'; 

II 

10 I"ILI OUT'! 9 

i200M q -, 
-B-!" 

iD 
II.I~ our I 

Lj E!CA8 '7 

"2. 
IN~1..~' 

3 11.11 OUTI 
DI'504 

THI-:' AREA. ARE It.I-:'TAW-E.O ONLY 
1 F OJ -13OA"'i> CST A.'-K. I ":> p~o" I \':) EO 

)'\ 

3 . to 

C.OMPONEt-I"T'S APPEl>.RINC, W\TI--\It-I ~D-3' (..-"2. 

~L {~~: - - - - - - - -~ :~- uOI-r9.:..-_-_1~11 --------------------1 
A.'Z. 'Z. 1>.'2. '2.11e.. * V BLAI\IIC.~ V. BLANK 2 A~I I A3 1/02.1_1..;..0--7-1 ----------------------' 

>-'-'--'-=:::..:;~c:,::l!~,I~.::>.c..---+-..:.-=-='--"-=-- 8-b I {ALII 1'3 ALI /l..'lu I 
B-3 At; I <; 1>.<; 1/0 -""1-'1-,-1 _---'-J _______________________ _' 

I {AID' iD AID 1 
B-4 ~11 1 ~ ~O~I_I~z..~~I-------------------------------------------------' 

I ~1iVW I 
I ~14 I 
I Ll 1 
I :. AD "t I I AI I/O I I-'-+-:--------------------------.J 

'-----+--=2.'-IA1. 2..11'2. 1 I ,~ 113 1/0'2.1"'1,;;;.,0+--.1 ________________________ ---' 

I bALl ,l..IJ : 

I ~ A~ I~~II-r~----------------------------------------------~ 

I2Il<.M/~OM I 

~AM/20MID 

IC.AM/eDM <; 

1C.AM/'l.OM I..\-

\C.AM/12.0M~ 

'2.AM/'2.0W\ 2. 

'l..A""Lr2.0M \ 

IaAM/12DN\ 0 

I ~ "'10 12 l I .~ ~~~~I~----------------------------------------------.J 
I OIJ-BOARD SIAC.K. _\;'r'_14 

D61N 1 _____ 

5i"AZ~1(.\<.IJ;;G. - I -- --l 2.. 74 ~<.. '\., '3 
AI<..F 

13 z. ~ 4..r---. 
b4 _'7L1~<-~p~ID--~-------------------------------------' ~l~~1 

OI3 r2.. 
I? OS3 003 14 

8211<> DI2. q 
10 AZoIC. DO, II 

DB"Z. OIl 7 
I&> 08\ 001 "i 

Dl0 '-I 
~ Dec DrY" z.. 

DII!.N c:l!; 

21~ 
1'3 OB~ t)1~ 12. 

114 10 DS"Z. 1)03 
ICl 

iD QlZ. 
IJ 081 

:3 1 
D80 011 

'? 
8'2.1/" 1:>01 

'+ AIK tllO 
"2-DOO 

DII!." c:s 

~L 

STt>,C.~ 
13] 14'?<_ 

WR 12 A\7..F 

'2.. _WO.!..:!..:=--_---f.'7Qrlll.r<.F ~ 
~ ~ 1408xr~~ ________________________________________ ~ 

r--------~/AI2. ~ 

1 12. ~E 
W'2.ITE STA.C.K bAT A.. 

1\ 

INTE:g12Uvr (OuT) 'PA.-SO 

D7 

}~~s r 
DID 

I 
DC; 

} ~-~ r 
D4 

r 

D3 

T 
D'2. 

j I 
DI A-~ 

r 
DO 

T 

RESiAr2.T q. 
Sit>.C.K. (OPi) 

I 1-''->..-_.PP-=L..;.'C.--'-TIO..:..:N~''__t:.~~.~THERWIII NOT~ DWNEC :Z.';A.U615 ~y E7:G CHANGES / 

NO 

7 6 5 4 3 1 

D 

c 

B 

A 

c 



8 I 7 I 6 I 5 .. 4 I 3 I 2 I 1 

t>.o ~ 

p..\ 
A..'2.. 

A3 ..JL A.4-
0 -'7'1 A.<::. t>-B 0 

AI.D 
A.\ 

~ 

',fJ I Q\ louT -""V 

B~2 { 
~ 

Co AO 4 "2.1 g.01Vl a 

l c..~ ILM3ZOT-'5.0/ 

lCI 1 c~ c.-'O AI "> AO(l<OM)00 = 12-<5"" \ 
A1.. 

AI 01 
1.0 19 120 "" 2-

I·OIM-\' 
o;z.. ot. 

2.'2. A'3 1 Ie 1>0 ~ Ia 
~Ol..n.. 1IOA-\- I·oIAf 

A'! 0'3 
ALI e '2.~ I?O Y C.-8 

-=- l'1o,!/e,W ('~3 { AC; A4 OL\ 
q 

Ao; 00; 'Zz. ~, '" ." - -
C~'" { 

AID 10 I ... 120 G -~ oeo 
Al II 

A1 01 1'3 "0 -=r 
121 .0.8 12 

'2'-1 ~.n. <:~o. { A"I I'; AS 

110) I/ew .0.10 110 
Aq oAOY 

~ 
I AIO~~~g - D-3 c.c;,'L :> .:> 

IN r en.. lOUT -"W J£. 
l ENABLE ROM \ ~y'Z.l I 11 zl 

1 ILM3Z0T-'S°1 (121'"2. :1 <::'12. J., CI::' 
15-15 D-2 2.. READ 

5-1. CILj. -
I·OIM+ ('30I.1L 1 *' I·oI}J..f 

+'5'1 

C 
10/0/I/BW 10 M 

-=- -=-
C 

-::-
12.11 
2Y~.n... 

~ 10/0) 1/f':iW ~ 
-::!... f-oI. E ..... 

~ 19 
1 AIY 18 
e 23 

I~ r a. ~ lOUT -"""" !£. 9 (<;~~E) 2.2 

lC2'"2. 
IlM32.0T--:i.OI 1 c.'Z,0 I c..-z..\ 

10 14 
8-'0 II AOY 1'3 .... E\8 +-I·ol.M-+ ::'01-'1. l\OM~ 1 ,0IA+ 

IZ 

I Ofo)I/'QW 
Ie; 

-::-
110 

eq -::-

'Z.Y'? .n... 7 EN 1>.6Le:. 120M ~ ~Y2-1 I r "Z4I 
\ %) I/aw D-2. -:!. 

-=- +,)'-J 

IN r Q 0; 1 CU, -12. " 4-

~ B ILM~20T' 1 Z I 1 C3io b c.-:::.1 ~ B 
~ 

1 rlo,o . .-\- I,o,,.u..f ~ A'2.Y 18 
e 2.'3 
q (~~E) 2.2. 

-=- -::- \0 14-
11 AOY 1'3 
12. ~ 

I~ ~ 110 

lJOTE,: 
-

If..i r Qy lou, 7 EN I>< B LE I2..OIV1 '3 '3 yz.11 111 J 2.Y PIN OF ~OM \IJTE.6~Te.!> Clec...U\T -
- "7V !:L 1 IlMElOT-'5,OJ 

12.",0 lc.2."'l 1 c.'3O 
/)..-8 D-'L _ (FOR Lex.. "'OV, A..IY ~ f>....7..Y) ~EFEIi! TO 

'r'=,\f - <::'PE c:.l FI '- MA.<:.H I t-JE COt-Jl=lc:.UR'" T\O'-l 
c.~\ 

l'OIM+ ~Ol.J1..110Jo.l{: I .Ol,u.+ b~Wlt-JG(~OCUME\-..lT ,-"'TE.c:.ORY 
1°10) 'lew 10- )()(X-x,x) 

-=- eOM/PROM 
12'2.9 -::-

2L4~JL SECnON 
I'/o)'/BW 

A ~ A 

, -- ~--,. -e..c:l' z:.o;AU6,],? '" -- / g.kZDIT£C-===-' ~-Y _~ -_ .. / Ciii:T7 NY;., "i'¥ ... ....... -= DATI! '"-

" / 
_ ~PLCII ..... - [ " /' , ..... LOGIC. DIAc:;,tc:.AN'\, 

V 
! l!:k'h .-... /' 

V, - '" /' / '" M 1(,12.0 PR.oc.e. 'SSOR.-

V "- ...... f "- - 6080 
V "- 7 ~ 7 ~ /' '" ii 1:±1%-~'7-0\ I c' V DO NOT 8CAU DIIAWIN8 

FORM NO 15-000-09 8 I 7 I 6 I 5 + 4 I 3 I 2 I 1 





o 

c 

B 

A 

8 

_1-
D'~ 

I"OMI NO '" 000 - OS 8 

4 
z:s 

iJ:> 

I 
I 

- ~'1451o fAI'2. '7 AIIC.-

All 
AIO 

1>.Jt-lIBI'T RO"" 

7 

'3 
"2-

A?.. 00 

I 
AI 

AD 
L1 -
'? 

Eol 

..--!£-
E:?.. 
E:, 

82.0'7 
AI2A o=r 

'3 A'2. 04 
2 A.I 0'7 
I AO oro 

~ EI 01 
5 

E2. 00 
1.0 

e.~ 6T 
oz. 

8W'j 
03 AIIB 

7 

6 5 4 3 2 1 

12.0M 1<'\.2... II 

Ji402. 
.--___ -'I-=2.'-€! A 1:3 A 

13 EIJC<.BLE. I 1<:2.8 1<2.1 > 
r 2. 17400 h=3=---_~ I v' I v 

ENABLE RoOM \ 50 
c.-':> 

i AQB ~, ~ 
N I ~ \3 ~i-~--~~~~~~~~-----t--------------~---t--~~~--

13 t- 11..\00 0 7410 ,e Et-.lABLE R.O~S 2. 
r------'-''----\jlY6(.; \1 ~ '2..>JD '2..'1- 12 AI?..E> II ~ (.-5 

...-........:.1..="2...,-/ AI I e.. 

Et-.J~BLE; ROIv\ 2... 

5 ~ '? JEO]:r4 RoOM /PI2.OM, '5~L. 
~.,:> 1--__ --1-...J"'f4AI3 

EIJA.BLE: 12.0M 3 5 

TS 

8_ 

~740D'O t'r:~' .--_+ ___ 99.!..<j J AI~A 

~, 31?:t> 2.\(,' N= 5 
I ) 74eiO '3 "q ArZ.B 

-~Mr---4--+-----_I'-J A I Ie.. I t2ic 
+'?v 

I~'T BI(. 

I 
Qto e'i 2.4 fa I:Jh R15. ~IU, \()~ 

Ii:. II::. II( II( II( II::. II( II( 

1'7 ,7 I ;:-- ,$ Ito 
to 2. .- .<;z Ie; 

eso 10 
CSI C-l JL 

~~ ....... A10 

'7 '3 _-:S~ 14 

'-\ '4 -- :;'-1 13 
C) '7 ,:i:: 1'2. 

c<; z. .lL ~-s 

C~3 ~-4 1.0 
CS4 iD (,-3 

10 (0 ~II 

II 1 ":'7 10 ...--+-.=10-1--<) ::5b I I T 
CS,? 3-' 1.0 -
CSIO ~ Q-'::> 

3-4 
7 LA":>, 51(. 

12... 8 ~ q 
ABA. 

......l.. 1-0- -'_,>!.Ll:57~1 0"'--_---4---4 
t>:-____ F..:....:.....~~-++-+_+_I-+_++_-4.--~B+_o :\S 9 T 

AliA 

CSl 1.0 

Ef4fo...BLE PROMS 
B-3 

II ~ 

10 2ND II'. 

,"1 ~12.0 II(. 

.1 cr'i'i::rIR 
Ie; '5T I-\ II'. 

14 /0,14 II'. 

1"3 ~ 

I?.. B'T14 IK 

I 
C.-I 

6 5 

I 
'2.. 
'3 
Y 
S 
/.p 

~ e 

l'-tI'5'S '2.,(2. ,12-
A~~ ~,(3~~----------------------__________ -J 

4 

10 

~ AlA 
II 14~~GP O'-JESEL 

II 
74'30 B 

~ AlB GPT\NO SEL 
'2.. 

___ "1111" 
~ .JL 

_:52 It:) ~ B-1 (p 

.s3 14 <:"-:'10 ~ 
B-S 

:i'l r~ <:'SI \ 3-4 (0 

..,:;":> 1'2. <:..~rz. (0 B--", 

,~II c::..-:'I''3 A-'l (p 

~. S7 10 e:.S\Q"" I.D 1>--'::> 

-oM 5B <l ~ ,,-4 (p 
BB A.-~ 

120M / pgOM E.t-JABLE.S 

I"\. APPLICATION /~ESS OTHEI'IW"E 7T DWNE,C 2?AUC;~'" ENGR CHANGES / £.7 
"E~SSY USE~ ~IONS ARt IN CHK £" (db .. P IJIl/15 "IE~ ;'~G DATE ~PPD ~ ££IIT£C ::-..::" c:::::.:: ........ 
,,/ _~.lCJ.j,£] I"'lGR L"./ TITlE LOGICDIAGI<AIv\, 
/~ . joj( I, :::~" /L / " MICi<OPi<OCESSOi<-

. / " SCAlEL "\. •• PD ~ 8080 
/ "'.. ""J"Al ",. ''/ ~ / "1"D'''~losHFT-1rl"oi'~I'fI:='c:.---O-1 ....... c',,-Iv 

00 HOT SCALE DRAWING --'-L fO 10...4 ~ 

3 2 1 

o 

C 

B 

A 



8 

o 

c 

B 

A 

FORM NO 75-000-09 8 

Pf'--SS 
L 

----

ADD BUS BIT 10 

ADD BuS 81 

I
I \ r 
1 (-I t ADD BUS BI 

3 oUi 

1:1 
15 

B-lo 

A..DD BUS BIT I I 

ADD BUS BIT 12-
ADD BUS BIT 13 

::, COMMAND 170 

I 
I D~\ D 
I 

7 6 

-----

I 
1'7~ I 1'-\ A __ 7 
I~ B 10 

'7 I 9 
12. f-

-
L\ ]1'-132.. D 

I 10 A1C 
~ ~ 

17~ I L\ 

1'-1 B 1 ]7L\~2. I '7 A7c 
I~ <:. Ci 

1"2- D 
I 

5 4 3 2 1 
+sv 

R~S 
\\<. 

2. "TIME-OUT FLAG 
_~r'.jO'Z..! I 4 .z... RESE:.' c.pU IO~ a A8c. 

~~T'MEOUT FLA: 
LOAD UPPE.R. \3-(0 C.LOCIZ:e:1:5 i2:e:.se."T 

J7 (jOO e C.LE:AI< .IME. OUT ~ 

C! A7D 
.=L 
c.-s e 8 

-~l~ 
\0 II 

..EJ'L10Z. 13 
12. A8C 

~ I~ 
-iJl~ c.j ~ (a 

Z. Aie 

\?,- \ ~ ~-- --- ------ - f- I-- -- -------- --- -- -- -- -- -- ----1---- -- t----l 
I 
1 

I 
I 
I 
I 
I 
I 
1 

I 
I 
1 

I 
I 
I 
I 
I 
I 
L-_ 

PA.-L.jlo 

LOA-D LOWE.R. C.L LOA-I> UPPE.R c::. L 

LOA.D LOW~R. 

rAYA BUS Bli r 
\ CATA BUS 81' ec, 

B.-I DATA BUS BIT '? 
DAiA BUS BIT q 

JDATA 
BUS BIT '3 

DAtA BuS BIT ~ 
_1_ DATA BuS BI"T \ 
~-I L DA"TA 6u'5 BIT 0 

_1- PULLUP VOLTAGE. I 
C-, 11 q13 11'1 '-+ ') 

'"' 
3 L\ ? fa I "l 3 '-l ? ia 

10 \5 10 C.u:.LD A Be::. D IS 10 \S C:LI~ LD" BCD I~LDA BCD c:..T c:eT cT ICeT c.T 

~ 7YI~1 7 7Y Ire 1 ~ 7Ylbl 
C.EP OR 1?3\(, \u=.P OR 931~ CE:P O~ '131 (" 

t~K A7H tc.K. A.7F ~ CK.. AC:.H 
II 

J740 Z. 13 
1"2. ABF 

[ Z~ 
I \ ~7'-+02. 

"3 ABF 

1IME.OUT DOI'-JE.. 

11'713 4 ? Ia 1 \0 eLI<: LD ABc... D 

1 
c.ET 71..j I~ \ 
c.EP 012.'75110 

A'?E. 
Z. 0:' ClI>.. QB QC. Qt:> 

1'1 13 12 II 
---- -- --- ------ - ----- - - - ------------- ----------- -- ---

~':--.... TI Me.OUT CL..Oc.K.. ~ ,1 
I 

I 

I~ '-5HIFl" GATE. SHIFT GATt::. ::, 1'\11.f ~,.. 

~ 

7 6 5 4 

I 
L.\ 12.~91 z. ....-'s-'-- ") 

'---=- D ~ D .... 
2. INTA. 3 ~CK I "D-b C.K ,. 

7L11Y 
r!£- 147LLB I 13~ /!>'BD"G. ABVQ T J1J 7Y08 II 

T ~ I I~ AID 13 '----
- :"'1---

1 +5V 

r-- I R5S> 
3 WAIT FOi<.. @ IK> c.-'S. ICE;?l"AI<!., 

s 74C>Z. HI TIMER INT 

"AeF 'S 
I_I 

TIME.OUT 10 ,lcJ~4?1o 
10 ~fLD/!>' B C 

IS DONE. 12.'D.:;·-Q~ 

~,ol 
D 

C, 
7 7'-1 It:, I 

,lL 
1474 

,--'- c.e:p OR '73 I b CK 

.1:- CK. Afa F AlE. Q. 

.......,~ 
13 

- -------- - --

8 
9 M>F I 

"\ THIS l"ICACE: MA-Y 6E 
ABLE 

UITR.Y 1- -

1-< 
I 
I 
I 
I 

_I C.UT TO DI~ 
TIMER. C.112.( 

C.OMPONENTS APP EARII-JG 

AI1.!E 
F 

WITHIN THiS AgEA. 

INSTALLED OtJL,{ I 
OPTIOI\..lAL TIMEI2.. \ S 
PlaoVIDeD 

__---I 

TIMER (OPTIOt-JA.L) 

o 

c 

B 

A 



D 

c 

B 

A 

PA-IY 
PA-15 

PA .. lb 
?A.-I? 
~-18 

8 7 6 5 

;>(;,-"-,1 
CLOCK ::, q 74 6 

Ail 

13 

12 JA~~8 
II 

IO~ 

'" j74ce 
8 

MG 

APD 51)::' BIT II 

~ ADD S-l~ dlT 
I~ A 1'1"3 

L.f CHIP S'CI...£CT \ 

12- :s =- CHIP -=:>E _cc"T z. ~ 
6 IY2. 

2 

l' 
\~ IY\ " CHIP SELECT" :a 8-8 

.---l Ie. 7 CHIP SELECT I.-j 4 IYO 
~ ) ~ 7'-115'5 ~2 CHIP S~L~'T ~ e:B 

Z.Y~ 

A.tlD BI),:) BIT 10 1'5 A - '1 
A3H :11 CHIP 'SE.LE.C.T " 2Y2 ..2.. 

ADD 60:.0:.; BIT Iq 14 B ~~ ~ z.c 2YI \0 Z:Hll' ~LeC:'i' ., 8-8 

ADD SU':) BIT I;; 13 c. "5 b 
IY z.e:. 2YO ~ C.HI? ;SELEc.T 8 do 

74'--IZA- q~ 
B-§ 

A2.H8 - 4 I 

~~ --=-
]'Ll08 '3 

z A36"" 

"I 2 
.----l£ 0 I 

,~J D l L1 ~ 
1 ~ILlOB (p 

A36 

3-" 

~741~ S A4H 

13~1"2. CL-OCI<. \ 
PA-C;3 J>I" 

~6 READ 'CATA 6ATE 
,a.7J.j 
~ 

C ,-OC I<. 2-
PA-S'7 II 74 10 

t? 
PA-34 

REOI>.D DA-rA 7~(o 
~ 

1>.-3"'1 ,-MEM. REFRE.SI-I REQ.. I 74 '-
5 

~~ lL.\~Z. 8 8 
'OlA"lH A5 

, WI2.I'E DA.''''' I 
PA-?3 

13 12 
~ 

P 

4 3 

9 

r-'j"~74\O e 
10;] A"i6 

13 

-z.11ylo 12-
I .JA41-t 

'3 L! z"< 15-D-8 '-0 
/Q '3Q 1 

Y 
~o 

D-8 1'-/174 I~ 

'3 1.,,1 7410 ID A4G '2. 2-
s IQ 

D-8 II \..10 4Q ~ ? 7A% 

" P?D 
'0-8 I ("0 

c.R CLR. 

--=- "l I 

r-- Rl"i 
IK S 

+-C:;\/ 
4 J '410 (p 

3;},a.~G 

~- ~ M 

2 
~ 

7432. II ~ 12 Aq 

-z. 

A~H ~3 

~7Y~1\ e 
A8H 

'" ~14~\\ (p 

"3 ASH 

I~ 

T17'-1flll 12-
I:z, ASH 

9 
~141111 B 

A7G 
S 

HI4i-l11\(" 
~ Al6 

\ 

'2:1,41-\1\\ 12-
A7G 

9 
101 7'-<i-l1 I 13 

~ 
<;~ 

~7L/i-l11 (0 
A8G 

\ ~ 

'-----3"1 ,4 \.\1 \ 12-
,:3. ,a.8G 

9 
~741-HI B 

MG 

""-H1'1\1I\ iD 
A6G 

I --tr1'-11-l1\ 1"2-
A6G 

'N12.1i'EO E:i'J1Io.6LC I 

2 

CLOc..K. II 

CLOCI(. 1"2-

C,-O c..~ 13 

CLOCI(. '2.1 

CLOCI(. z:z. 

CLOCK 2.3 

CLOCK. ~I 

CLQC"-. ~'2. 

C.LOc....I(. ~:. 

c.L.OC~ 41 

c..LOCt:.... 42-

C.LOc....1::.. 4~ 

3 4 
D-8 ) D-B 

7 
C-'-I 

7 
B-7 

7 
B-7 

..l 
6-4 

7 
A-7 

7 
A-7 

..a 
(-4 

8 
B-7 

8 
B-7 

JL 
6-4 

8 
A-7 

W\t'TE E.t-1 ..... s 1...5 '2. _7_ (p 

) D-B D-B 

PA-37 )r==£IN~T~~~~~~~U~P~T~~~~~~~=====================================================-__________________________________________________________________________ ~~~~~~~;=~;=~ PA-3 e>- PE.I2..IPHE..I2.AL 8US !2.EQ I NTE.RRUPT ) PA-SO 
PE.1<-IPHERp-.L B\)~ ~ PA-Y8 

NOTE.S: 

~E E. 5HE.E T '2. 

"ORM NO 75-000-09 8 7 6 5 4 

1 

D 

C 

B 

A 



D 

c 

B 

A 

8 7 

ADD BUS BITO 
pA.-03 

A DD BUS BII 1 

PA-05 
ADD BU5 BIT '2.. 

ADD BUS BII '3 

PA.-07 ADD BUS 61T COl 

pp...-08 ADD BUS BIT 

ADD BUS BIT i.D 

PA. - 10 A.DD 'QUS BIT7 

PA-II A.DD BUS Bn 8 

PA-I"Z.. ADD BUS BIT q 

PA-13 ADD BUS BIT 10 

NOTES: 

I. UNLESS OTHERWI5: SPE.CIFlED: 
ALL RE'::'!S':)i<S ARE 1/'-1 W. 

2.. REF ::£S16NATI0':!5 NOT _,'SO:::-: 
k3, R32, ~3"), CI'-\8 

3. REF. DE51~NAT'r.)N'5 LAST USE.D: 
RE51S10R5 - RiiJ> 
CAPALlTOR~ - CI'JI 
~'-.I ... ·.J ... J~!STvK'~- Q lb 
r.;:"_A:-... E:5 - eR8 
INDUCTORS - L3 

1..\, ClkC,-,IT'S SHOWN -+- ARE PRIN"TI:.P 
CIR(UIT'TI<A.C,'CS WHICH MAY BE c..WT 

Fep SPEC I i='IC O?TION~. CIRC\JIT5 
;:::,\(' W'r~ - - - AIo"E. JUMPS<'~ WHI(I-\ MA.,( 

'BE. ,l\O::>£.D R"p. :5Ft:ClFlc.. OPTION':>. 

FORM NO 75-000-09 8 7 

6 

AM \0 

AM II 

e AM 12 

10 AM 13 

1'2. AM 14 

AM I£., 

A M II 

10 AM IS 

AM I~ 

1'2. AM 110 

Lf AM '20 

AM '2.1 

e AM 22 

10 AM 23 

I:' 

2 AM 2"1 

l.-_____ -..:.c;{!~ f.:, AM '21 

10 AM 28 

2 AM 2~ 

13 1"2... AM 210 

6 

5 

5.G:. 
P-B'D-8 

5 

7 OUT '1 
c.-y 

.:L OUT CD 
(-5 

~ OUT? 
COb 

7 OUT '-I 
0-2 

7 OU, '3 
0-3 

.L. OU,. '2.. 
0-4 

4 3 2 1 

D 
3 DA,A BUS BII 1 13 1'2.. or 7 ~,..::L . ..§...~ 

"'>-'-=------ A-; I A-7 'A-7' k 7 

:3 DATA BUS BIT 10 13 1'2. DIe.. 3.4.5.'=' b.il:...+ ..... ----=...:...:..;:.....;...-=-==---.-:.....-----=.qJ >...l.:. ___ A-S'A-5'A-5'A-5 

Dt>.,A BUS Btl' S B DI "i 3, "+. S , Go 
'>"=----~--A-'-\ 'A-Lj'A-4'k4 

B DATA BUS BIT :3 (;:0 D1 3 3. 1...\ • S . " 
~::""--""':;--A-7' A-7'A-7'k7 

DA.TA BuS Btl' "2. 

~ oU,1 
0-5 rl D!>"A BuS 'BI"T I '2.. D1 I 3 • 14 • :.. "" C 

>=----.;..:;..~ A-Y'A·l.\'Pr4'k4 

~ OUTO 

D-'" II DATA BUS Bli 0 3 Y D1 0 :3. '-\ • ~ • "-
bll.l-4-W-+--I-I---.-=---~---------=~, >-"---:::":"-=-A-l. 'A-?' A'Z lA-l 

I 
---
B-"5 

I2E.AD DATA GAlE: 

LZ 
PA--17 

L-____________ ~pA. -1"7 
L.. _____________ ~ PI>.- '20 

L.. _____________ ~ PA- 2.1 

L---------------~PA-2'2.. 
L----------------~PA-Z3 

L-------------------------------~PA-Z4 
L---------------------~PA-Z~ 
L------------------~PA-~i.D 

-B.")V 

~8'5VDC 
PA-18 U +")V 

PA-79 ~ V CI47 CIt;1 
.Ol,.,..f 01"", 

::~~aG~N~D~----~----~----+-~--~--~~--~I--~I--------fJ[ 
PA-28 + C14., 

IO .... f 

AA~q I 
PA-30 L3 

PA-OI ~ 
PA-02~ 

4 

-I<;V 

B 

A 











8 

D 

c 

B 

A 

I CLOCK 12. 
D-2. 

I CLCC.I< 19 
D-2 

_1_ CLOCK 2Z 
<;-z. 

_1_ CLOC'iC: '2~ 
(..-2. 

7 

"''7V 

+o;v 

+'7Y 

7 

6 

1"'5'1 

+5'1 

6 

2-
C-4 

5 

3 • -'i.. DOM 2. 
A.-~) A-i:J "=<:"":"-='-1--+1 

i· -'- R'-2. 
A-' ) A-S 1.2.K 

1'111 CLOCK. '2. ~ 
c-s 

5 

-=-

OUT 2-

QUT7 

e.Ho 

4 

2. 
(-4 
a • .l:l, ..... OO=M:.!..-"'El'+-+_H 

A-") A-,.) 
~)fi, R70 

1.21< 

2-
D-4 G7 

470pf 

3 

OUT3 2. 
c.-I.\ 

3 -2:1..: DOM l.f 
A-I' A-I' 
...i. . ....b... R'-Y 
A-I' A-I 1.2.K 

" r~~OOZ:b' 
I 1 12.17 

Z'7.n.. 

1-'5 V 

2 

OUTY- 2. 
0-1..\ 

GIll 
2NB"9A 

+5V c.1'2. I 
I"-I~I~S 

c.R. z.. 
IN91l.\S 

""I CLOCk: \ 

1 

3 
D-S 

I CLOcJc. 1 \ 
2N23"~A 

0- " 
I 41 i'1 122,0 

21.Jl. 

1 
1 I 

Cb 

rl3-.J 

.I~f I -1'7'1 

+5V 

" r - Ni.:i"OOu,- ., 
C.I C; I I !a2.6 

_1_ c.LOel:: 21 470f-pf---"::1..I..---l I? 2.7.n.. 
D-Z. I >---t~-""".,--....... -H 

I 
1 AZA I 

Cl41.
L 

- - -r3--
J 

.1f'Jof J -I"}" 

-1'5 V 

MZCL.OCI< 1 4 
0-8 

APPLICATtON ESS OTHE"WIIIf! NOTED DW ENGR CHANGES 

ZOIT£C:::::.:=:='-
l'OGIC. DIAGRAM, 

1-.-EXT-'.-.Y-'--U-SE-.-ON---i.IMENStONS ARE IN - I-::C:::H.~l"l!,!!".<-«,L..-t-,.1'"7'-+-R-EV-r>'i.o"'HGc-r--.-'T£---'----I 

APPD 

~ERI"L FINISH 

4 3 2 1 

D 

c 

B 

A 



8 

-t8."'SY 

t '5Y 

o 
6ND 

-ISV 

-t B.5V 

"tSY 

(;,ND 

-lSV 

-t8.SY 

c 
+ '5V 

6ND 

-ISY 

B 

A 

FORM NO 75-000-0. 8 

7 6 5 

ALL CAP.A..C.lroR~ ART:. .Ol~ 
r-------------------------~~~--------------------------------~ 

I CLOC.I< 3Z 
C-2 

I CLOCK 133 
(-2. 

_1_ CLOCK 42.. 
e-2. 

1 ',-oeI<.43 
8-1.. 

7 

+'7V 

C122. + elZI 

~'3"3""t '" 
- r-- --, 
-CIVS 1 MHOO'l.& 1 

RL.l7 
27.l>-
"IIV'v 

1248 n.n. 
VI/'v 

12.'54 
2.7..t:L 470p~ 2. 1 [> :7 II I· >--!.11 '---

I 1 
'V\IIo 

~'5'S 
Z7.D-

ClZoY : c>A"'SF: 
'-!1DP(' y I 1"5 

II I· >-. -It-L---
I 

'\III'v 

1 
I I 

CI23~~-~ 
.IJAf I -1"5\1 

6 

M3 CLOC.~ 7. '5 
U-8 

M~ CLOClC. 3 £. 
1>a 

""L.j~z. " D-S 

MYCL00t,3 ~ 
"D-S 

5 

4 3 

+B.'SY 

+'5Y 

6ND 

-1'3V 

c.8'>r 

b 
Cli ~ ~ MHOO1.& i 

CIZO 
J..lf"~ 

2 

QS 
Z\J '2."2.2.'2A 

CR'S 
IN91LiB 

M:3CLCX:1=. I 

1 

oS 
o-s 

I CLOC.K'31 !.l70pf 41 1'5 
C. - 2 =::..::..:.::....::...:--III-----.=!..,---! ~--I.-==-----'\AAr-__ -+-l 

: A"'F: 

~S2. 
2.7.n.. 

Q~ 
"2N 2.t~ObA. 

4 

I 

C\\srl3
-.J 

.I~ I -1'SoV 

(12.8 I·I,....f 

-I;;Y 

Gl7 
ZN'l:;...:1.:....'l.--aol--4 

e'?8 
2.7.11.-

Q8 
2.N '2.",06/0.. 

-I'SV 

iVI'iCLOCK I ~ 

D-S 

APPLICATION NLESS OTHERWISE NOTED DW ENGR CHANGES . 7 

f-'-EX-TA-SSY--.'-'-'-'U='E.-.-' -[IMENSIONS ARE I~N ~~CH~' 2;""-'~' '~' tRE~Y tc.;:,~G t·~·TE~'P~P·m~~L~~£N~T£'~'C~:~=~~~··~·:;'::::'-=·1 

MATERIAL. FINISH 

3 2 

TITLE 

LOGIC DIA6RAM~ 
I~K R,A.N'I. 

o 

c 

B 

A 



+-----------------~--------------~--------~------~ ~ OVT 

1222 

r-------~--------------~------~~------~~s~~s~ 

VI40J 

,-- -------, 
I I 
I R20 I 
I I 
I W4, 1 
1 SaRI? I 

1& I 
I 1 
L ___________ J 

~~----~--------------------------+----+------~~------------~--------~---~ -se:~$S 

1=1 

P+--~----------------------------------~----------~----------~~------~----O-OVT 

£C.H.'.SSI£ NlOU,..)TeD COMFohle.hlT 

4.'VJ4' IjSE.D 01.) 'D'CASE o~!.y· 
.3. RSSISTAI-.)CE C,tVE.1J IW OHMS 1 c,..p .... ell·AAJcii' GlI/EIJ IIJ MICl<:oF~OS • 

• ~. 1-101 USEr:::> - C;,a?,4,SJc;;. . 

I, LA';, U!:!.E=>- ~~, C"1.CR"'IJ,sCI'Z.I,.:::1S;, UZ)W4JF'1 
Nom UNLESS OTliERWISE Si'£ClfIE:l 

AL.L I~FO~Mb.iIOIJ IU1'H:c; MA.l..iwc..L ~v?';~C.T 
11::> c:I-IAIo.J~S wrr~lo:"IT f'12;C~ >JoT ;c.::= 



Cf<S> 

en 
C"'l QI R=? ;:r:: 
t>1 

~ + 
H CRI eRe C"'l 

I-sj 

RIO 0 
!:lO 
\,.oJ r2.7 . 
\JI 

t e 
+ CI V+ Vc. • t OUTPWT t:l 

VOVT c3 .... 
4 ~F 10 N 

C&.. ~6 RI < U1 CS I 0 
t"' -H ~~ 

I~V 2-
I'd CR3 Cf<4 l 1/oJ" 
0 v- I<q ~ RG t>1 R-2 !:lO 

en 
c::: J:I I'd 
I'd 
t"' 
H 
t>1 
en . 



RI eRG eRr CRZ 
+ CI til 

R2 
~IO 

+ouT 

(') 
::c 
t:rJ 

~ ~ 

H 
(') '2 
to,j +sE"-Ise 
0 
!:d 
..... 

e'Z.::;; 
cR~ c~4 l.TI 

+ 
< 

cl<e cz 0 

CR5 t-' 
~ 

"C 
e 0 

1<4 --tr:I 
!:d 

-Se:N:;E 
oVP 

til 
0 c::: 

"C 
APJ "C 

t-' 
.-< 1=1 . 

~s 
-our 

r~H 

~G 



o 

c 

B 

A 

4 

IWH Sf<.//TCH S2 S I 

TAGLE 2 bfI 
I.D. WORD 

3 

NO -. ~'~---------------y--------------~ 
I.D. NUMBER. ISEL / BAUD RATE 

.5WITCiJ OFF =- a/SIII/TOI iJN = I 
REF: TABLE I 

JWITCH OFF c::= I/JWITO-l ON = 0 

z pt"" 1 
NOTES: 

ill P€/(MI)IVDlrL Y M/IRK RE V. LETTER 
IJfPRO)(lMAT6L'I WIIERE SlItJWN, 

[gJ f(ESlsrORS RSS- Ti/RU R60 NOT 
INSTALLED FOR. 5T/lf'li>AKD /)JJ Y; 

.5.PGOI}L /I'IJ r!;,()cllol/ ~E~(jI?t!J). 

[1] PERMAi'/[NTL Y MllfK VElJloN NO. 
IIffROXOY!j:JTtLY WHERE ,JI/OWIV. 

-04- 60 II~ 24 RM<lS (fLUS eMTAOL .fj~/) 
-05 SO 1I'l) 24- ROWS (FLUS OWTROL /fOW) 
- 06 MODEL T 2 20 I Sf>EC IAL , 

@] .9600 }jIJU/) CIIN ALSO BE ..sEL.ECTED BY Jt:TTlN& JWlrOiG S I 
II 0 N. II ¢ 5 Z. 1/ 0 N /1. 

~ ///11 I.D. WORD /NJ>/(ATIIt/6- TilE ISELI eAIJD RAre JErn!V6- ANI> 
ItI~ ()NlT z.if). N()M.BER (SET BY JWliC'H€; -AI/H)) IS ,P.f'~YIj)CD 
TO TIfE CPiJ VIII INPt.lT j>()Rr X I<;.s,l Wlrll AN ~008 CPIJ) 
TilE. I!CC.Ut1ULArO/? MUST BE SET .""'0 ;<.1<;'0 I, 

6. L4JT REFO{f:.NC€ .PES/6N4T10NS ()SED ARE ~ C6 '+-)CR3) 1-3) q3) f(6q.., YI. 
REF • .lX,Jlf, c/o /S Nor USE£). 

[]J MAXIMUM t-IEIGI1T 1/)1 OF ANY COMPONENT //.BOY£. 5()RFACE OF f'. C. 80A~P 
SHALL BE 0.400 INCI1€..s. 

FORM NO. 75-000-08 

4 3 

CUT TRACES WI~KE.D bY 
~Xtl /iN/) ADD JUtv1peRS 

2 

US/Ner BV,S WIfE (tnMB5) ANP 
lNSVL. WIRE (/T£MB4-J WHEN ddSS
IN G- TR/'CES I.JJeD ON - oS 
VcRSlrJ!I ONL I. 

2 

.. 
-04 I -(j6 VERSIONS Ot/L Y 

-OS VE~SION (jilL Y 

1 

TABLE I 
.5LLEXTA8LE BAUD RATE 

SWITCH CdNFl6URIJrldN 

ISELI 
BAUD f(IjTE 

2400 

4800 

:36:00 

R£F. 

SWlrOI Lrlc.. 411 H 

SI S2 

OFF OFF 

ON OFF 

OFF ON ~ 

Rf;F. 

4 

REF. 

J 
B 

2 

REF.. 
VIEW 8-13 
SCALE I: I 

.3 PLACES 
(L/) LZ/_3) 

A J)EP;::8'SED 8()iiiJlI ON 
TIiIS-s'//)E OF PIP Jl'llrc,if 
INDICA reS AN liON II JrA TG 

~OOOOODO 

12345678 
DO 00 

DETAIL A 
SEE TABLE 

FOR. S?t:t;>="IC SWllCff 
C()I-.! FJGU/fIiTlOA! 

SIZE 

I--:-OO:-NI...:O":'T":'SC:: .. L.:LE:-::D":'R"::-:W':-::IN':':G---i C 

1 

REV 

o 

o 

c 

B 



D 

c 

B 

A 

4 

8 PLACE.S 

2. PLACES 

16 PLACeS 

- 00 0 PI.~ce.SJ 
-01 8 PI.Il(£,5 
- 02 I b PU\ce-s 
-03 16 PLAC€.5 

NOTES: 

VcRS/O'" DEFINES qTY OF RANI 
-OO=NORAM NO ITEM 60 ~ 

-0/= z~ BYTtS OF KAM, AOW TIIHU /11W 
-02 = 41< Byres OF ""IM..,J..AOkl rllHU A7W AIYIJ NJ)( 11f.) WIJ An< 
-03 = MOI>EL TZZOI SPec.IAL (~K BYrES fIF'RA"'" ' 

pcRIMNE.NILY MARK. VE~SI()1I NUMBER I R€'I. LETree. 
WI-IER€ 5lftJwlV. 

3 LAST R.EF. PES/€., useD AR.E: C93)CR4-) L3) QIO) R68 
REf. DES/fr. C4<1- 110 T US€D. 

FOIIM NO. 75-000-08 

4 

3 

3 

2 

4 PLACES A 
A8~ 11811) A9 F) A~H 

APPLICATION ENGR CHANGES 

NEXTASSY 

DO NOT SCALE DRAWING 

2 

1 

TYP. 3 PLAces 
Lly L2) L3 

RcF. 

VIEW A-A ., 

D 

c 

B 

ZDlT«=-.. ==-... A 
P.C. ASSEMBLY, 

HARACfER REFRESH 

EY 

8 
1 



0 

c 

B 

A 

4 

19 PLCIS ,2. 

DJ 

A DEPRESSED lWTT6N ON 
THIS SIDE OF DIP SWITcH 
INDICATES AN \'01'1 II STATE 

~OOD-: ]0 000 

-1-12345678 
OOlJ1ILJDDO 

DETAIL A 
SEE TABI E 5 I THRU 4-
~OR SPErtFIC S'llfITCH 
CONFI6Uf,,'ATION 

SEE: DETAIl. A 

SEE DITAIL A 

NOTES: 
o 

OJ PERMMEMiL Y MARK. VERSION D/1SH NO. TO tNDI(;,qn:; 
APPROPI?MTE vaSION OF ASSY. REF: T/18Lf; I. 

~ PEf(f,MN6NTL ( MARK R.Et. LETTER APPROX/VIATELY 

WHERE .5f1~wN. 

GIl FOR r¥Uf.lNTITY' AND LOCATI()N OF ROM AND PROM 
INTEG-RATED CIRCUITS) REFER TO SpeOFIC FIIi'NfWIIRE 
CONFl6U1i'IITIt>N DRIHvIIYG-. (DOCIJMENr CATeGoR y 
IO-XXX-XX.) . 

NOTes CMTIIYUED SHf:ET 2. -

FORM NO. 75-000- 08 

4 

3 

3 

A4F 

SEE DETAIL A [I] 

2 

SEE DETAIL C 

(SH 2) 

1 

2 PLC IS (~O" ~04- o",y) ] 
Z NclS (ALL VERSIONS) 

AI.I) A2.T 

L1) L2) L3 

-ij~~=3:------ INTEGRATED CIRCUITS SHOwN 
WITI-{II'{ THIS LINE ARE 

13 

82. 

REF 

13 

INSTALLeD FOR. -0z.1 -04-
Ve~SI()NS ONi.. Y. 

A6E 

A7J 

2 

1(EF 

VIEW 8-13 
5CALE; I: I 

0 

c 

B 

APPLl~ATION NLESS OTHERWISE NOTEDf.D~W~~'1fr:tt~~t-_;EN~G;;R~C:;H~AN~G~ES~_-I A 
t-N-E-XT-A-S-SY-'--U-SE-D-O-N-LIMENSIONS ARE IN 'N 
b~~.~~lg~-X;X~9;0~O;3~4A~GPlcTa~~~~:;~~tt~~~~~~~~~~~-!~~~~=::=~:=~ 
27--010 -0 I K057810 M 
24-0/9-XX .900.3 
7-4Zl.-XX T2201 

2 

EY 

DO NOT SCALE DRAWING C 



4 I 3 ~ 2 I 1 

TABLE 1 TABLE 2 TABLE 3 
0 VERSION TABLE PROM ENABLE PROM BLOCK ADDRESS ENABLE 0 

YfRSlOII OE:5CIllPnON STAa ENA&E SWIT"OI ~ P,IlOM .sWlrt:ll SIll/TV( $N/rcllllOS/TION pf(t)M I.CJC,IfrlCW Bl.0CI( ADOP£SS SWI'IC/I UX'Al1CW AliA 
DASH 110. I. (Q/ 71CN A '''8 <3!I/TrI{ 4 I.«ATIO# ,(KAT/QAt N()NNlC OIA&E Pls.48IE (1I£)(I/PEClMAi.) SWllOl,W, I .sWIre!! Na.(. 

-0/ #1c&JP~C£SS~ CN'- 't SW/TO{ MClST Be AOW / ON OrF DISASlED OFF OFF 

-0;' #/~PRo(l!'S5oR W/TlMERCtRCtJIrt:WtY 
IN 'OFF" posmoN AIW .:t AOW-A3W 'a::loo '. 'o3FF' oN OFF 

-0.3 ).(/~()It wi ,*.~ $!110( ~£y SEt SWlrtlfASR:II.UJWS: A2W .3 f:rxx>' . F3FF' OFF CiV 

·of AII~)sct W/407'{ /1Ma' I ~ ''oN ~ ro ENABlE ~ A3W '" SVl/~oIf/t11fH 0/'1 ON ''oI-!'' 70 l)lSA8I£ ~ 

- Mw ABA S SWITCH NO. 3 .jwl'n:# /110. " ~ 

ASW , f)ISAB'-E/) t:JFF OFF 

A'W 7 A4V1-A7W '04(1O'·071'F ' ON OFF 

A7W 8 'F4oo' - F7FF' OFF cw 
AOX I ~WI11:H ~N>'/4INII77f1oj 

I)I.sAJ..U)W ED ON ON 
AlX .t. fNlrofND.5 $/IIIT'l'NNO. , 

AJ..x .3 J)I,,tJ8t,E/) tJFF OFF 

C A3X 4 AOX-A3X 08X"_~FF' 0101 OFF C A4X A813 s 'P8Oo '- 'FlJIF' OFF ew 
AS-x' 6 JWI1YH (DlfllNIIT1ON oN oN l)IJALI.OW£f) 

NOTES: (CON'T.) 
A'X 7 :$'IlITr.H ND. 7 5wl/(il~. 8 

A7X B t::W t?FF DlSABLEf) OFF OFP 

4. iHE I.AY .ar. J)tJ/WATICWS liSE/) AR! AJ TOUOWS: O<:OO-'oFFF 
, 

ON OFF' A4X- A7l< 
CAPAe;~s· C" 7 INJ)lIc7tW.S - t $,) 71i'ANSI,51ORS· Q.5j }:"c.oo'· 'FFFF" CJFF oN RE:S/S~s· ~51. -REF. DES/G-. C47, NOT USEOA 

.:sWlrrN ~1JI""'71lN oN oN ........ ~SWlrcH 7 ~r JOel/nON AI.38 IS Nor VJcJ). CIJ;44towt"C ~ 

ro- TABLE 4 
ROM BLOCK ADDRESS ENABLE 

!J7F{fi.TfF.) 0 0--
&OC.tA~ ~ ~oooo\o SWliCH LO(lInC1-J AI38 

Rf'Y4 LOC'~T/DN (jIUAMClMAO I ~ 3 -4 S ~ 

B 
~O9 

~TRACE MARKED 'x I B 
"MAY BE CUT TO DISA8le/) OFr - - - - -
DISABLE T/ME~ AOY Oa;lo , • ()'7/~F 1 t:J# - - - - -
"CIRCUitRY 

PISASLED - OFF - - - -
A/V ~o~4S000L: ""800 '- OrFF' - "'" - - - -

~:-W. ~o DISA8le/) - - ofF OFF oFF (;If';: 

~~,~ It8F{teEF.J 'Eooo' -ElFr' - - <JI'I OFF aN ~ 
A.zy 

~'-'I!FFF' - - OFF t:W fJFF ov - $'NI7'CJ/ aw8lll1/770'1 
I--

PISALl.IJiIIE/) - - AU ()1'}IfR UlHBIIoI"TlCJI.I:' 

DETAIL C 

SaL!)ER, SIDE 
Sc")fl,J; Z: I 

A APPLICATION UNLESS OTHERWISE NOTED DWN,( J~tlo/~ ENGR CHANGES g.k Z£MT£C =:" ~~::.._ A 
NEXT ASSY USED ON IMENSIONS ARE IN - CHK~G-( ~jlh-- CHG REV NO. DATE APPD 

"'" /" ANG 2 PLC 3 PLC IbJci!I /"" ........... ,../ TITLE P. C. ASSEMBLY, 
"'" L APPD ........... / r--..... ,../ !- !- + - !-

APPD /'-...... MICROPROCESSOR -"-... /' K 
/' "'" 

SCALE' ~ ........... V .......... 8080 
L "'" 

MATERIAL FINISH 
./' ........... C 1~:~iJ9~r~4°i 5 - X X I CV 

/ "'" DO NOT SCALE DRAWING 

FORM NO. 75-000-08 

4 I 3 ~ 2 I 1 



D 

C 

B 

A 

4 

o 

NOTES: 

OJ ?ERMMlEN1,y MARK VERSioN (DASH NO.) APPRoXIMATELY 
ylHERE 5110WN- 5EEv'ER510N TA8LE. 

[1] PERMflNCIv'TLY MARK REV. LETTER. A Pf'RoXIN11l TEL y 
ylHERE' St/(JI,(/ IV. 

3. fEFU:.cNrE PcSI6IYAT10l/S R3dR32}R3S¢ C!48 Ii!2E 
NOT 1)5[P. LAST KEF PCI:;-. 0'5ED AR£ ClSI) cR 8) L 3 
crl6 ¢ f76. 

:1J MAXIMUM HEI(;~IT CD') OF ANY COMPoNEAJT A~Ve COMPONENT- SIDE 
S()~FAC1! OF P,C. BoIl!eD SHALL BE 0,400 INCHES. 

5. FOR INSTRUCTION:,) TO MoDIFY RAM BLOCK -4/JDRESSr=:s. 
REFel( To ;r.,K RAfo1 fIJ)P!i?eSSIJJG INST~UCTJO /II (rrE/o1 16} 

FORM NO. 75-000-08 

4 

3 

SEE VCRSION 
TABLE 

3 

2 

APPLICATION 

NEXT ASSV USED ON 

02- 4OS'-XX '" 00 3 

MATERIAL 

I---~I-----ISEE BILL OF MATIt-

2 

1 

VERSION TABLE 

-00 

-'-0/ 

- iJ 2-

-03 

-04-

A 

l 

J 
A 

ENGR CHANGES 

GTY LOCATiON OF RAM 

,6450CKETS ALL RAM LOCAn~N5 
,ONLY/NO RAM 

! 16 AOS-A75 ¢ AOT-A-n 

32-
SIJME AS -0/ PLUS 
AOU-A7U -; 110 V-A 7V 

48 5flt<1E A5 -02 PLUS 
MW-/j7Wt AOX-A7X 

64- ALL RAM ioeATI0tI5 

Jof-
[±j 

VIEW A-A 
SCALE I: I 

(COMPONCI\TS .\0-; SHOWN 

,r=o~ CLLJR,c,() 

P.C. ASSEMBLY, 

16 K PAM 
SIZE 

1--0 -0 J.NO--T-SC--:-iAL-E-D-RA-W.L.IN-G---I C 

1 

D 

C 

B 

A 

REV 

C 



ITEMI QTY PER ASSY ... ""~ ... N 

FIND > PART NUMBER I TITLE I DESCRIPTION REMARKS zow > REFERENCE DOCUMENT NO. 060504- ::I :I w w 
~ ~ 

.1 , I 1 01 D .98 -4 f4 -0 3 p.e. BOA£D\ SYSTEM TIM'''&-

Z Z. L z 0/ D 5/-(}O5-01 5f'ACEf?) INSULATING-

3 8 8 8 01 D 80-/00-3D 5CIfEw,SLorTEDlAN HEAD}STAINLES5STt[L\2-56X 1/4· 

4 8 8 8 01 D 8(J-IS4-/() WI?Sh'EA', FLA7jIlYLtJA!. -# Z 
5 2. J.. 2 01 D 80-202 -39 :~ESISTO~) CARBON COMP.) IOO...IL)S%) 1/4- W R S'l R 46 
6 I , I 80-202- 51 330-'2.. R3 
7 4- 4 4 8D-202-55 47DJ)... R4\ R53 R5~ f(64 
8 ~6 ,3i; 36 80-202-63 I K.JL 1("1 R7, RIO-RZI RZ 3-R3S R.3& 

9 R3~ ~4l- ~R~ R~~~~2;~~ 
10 , I , 80-202-73 2. (KJl... ~47 

I ( 2 2 2 F 80-202-84 
, 'F " 7. 5"1(.JL.. • R4/, R48 

12 4 4 4 01 0 80-202-87 fl£JLf~K ICt1~8f)N CdM~ /0 K ..A- 5%,'/4W Rt) R2.)R22\R4-0 

13 
14 
IS 2 2 2. 01 D 80 - 203-04- 'f('.ESlsroR..\ c~eoN COMPo + 7 l(..Q. 5% V4- Itt R 8\R9 
16 
17 2 Z 2 01 D 80 - 204--56 RES/STat! , CAR6of'l COMPo SI(>..lL S!YO ,Yz \II R 36\ R 4-9 
18 
19 

N0i.ES : VERSION - 04- IAliz:<4 .fl)W(Pt..()S COIJ771OL. I(r:)w) .~ R£SI5 TbfC S RSS - K'o ARE NOT INsrNLED M JTN.I&JIlIj 
-(j5'SO tI~) 24 ROW.r'n()$CONTI({J/" R&W) ASSY' uP1E:CIAL. lh~nOlJ l,s Aic:rb .. "';llbMOb£:LTZZor . seca4J,;.~ ... . . '/ 
APPLICATION UNIT OF MEASURE: DW~ ~4~ _... yt'/1.5 ENGR CHANGES g:(' Z£NT£C UNT.C CDIO ...... ATKON 01-EACH 04-BULK CHKlU J.III,~I / fZ:l.hS'" CHG NEXT ASSY USED ON REV NO. DATE APPD eANTA CLA"A. CALIfIDRNIA 

Of:-417-XX 9002..A)8 
02-INCH OS-AS REQ'D 

ENbR";f.X L, "h~Jlb7j;; B .see- folL/h~ .~ ~ TITLE 
:;7n1VS p. c. ASSEMI3LY~ 03-FEET 09-0THER 

APP~ (} L. '" ~1'/IlI1& O:/-4f7-XX 3003 (see notes) C SE..~ 11/24/16 .~ ~ 
APPD J~ ~·1)..'J't 

stATus 
a7-~Zl-XX TtLOI KEY 1: D f!,,~~ ~b>hf- ~ SYSTEM T I MI NG ~TV~ 

()/ - 4t)4-xx ...... ~()O4. 
A-WITH BIM APPD' ~~ .1/~.f'" 
D-WITHOUT BIM 

OI-4'04-XX ~OOe.4/.s R-REFERENCE KEY 2: SIZE SHT_'_ BILL OF MAT'L NO. REV 
S- SPECIFICATION 99-414-XX 0 SEe ..>r.4 TVS ClJtef) 0- OTHER (see notes) A OF-L. 

FORM NO. 75-000-03 



ITEMI QTY PER ASSY (/) 
~ 

N 

FIND !::\L.C - PART NUMBER I TITLE I DESCRIPTION REMARKS zow > > REFERENCE DOCUMENT NO. 06 oS 04- ::I :=E w w 
~ ~ 

20 2 1- 2 01 D BO-ZOG -37 rESISTOR., C)lR80N CaMP.) 82...Q. 5% IW R 45': KSI 
-Z I 2- 1- 2 01 D 8D-206-49 

/ 

RESISfCI: CAI!!3cN COMP,\ 270.n.. 5% IW R,37, RSO 
~ 

_-22. 

23 Z. 1. 2 01 D 80-3/0-61 -"CAPAC ITOR I TANTALUM \ "33 J.-<,-f 20"'0 \/OV. CIS'\ C 16 , 
24-
25 6 " 6 01 D 80- 311 - 73 ·CAPACITOR l TANTALUM, IOftf 20 Yo I 25" V. CZ4- ,C53\C5("C5B,C60. C 63 , 
26 
27 ~4 ~ 44 01 D 80-331-08 "CAPItCITOR C€fUH./fIC . 0 I f< f 20%. sa v. Cl.CZ,C4-C6,C9, CIZ-Cl4 

J J 

28 CI7-C23 CZS"'-C4' C5"4.'5.6 

Z$ C57,C59, C62. Ie ,,4-
.30 10 10 10 01 0 80-339-30 OtP~ITO(fe.\ C6RAI'YJlC, 470 p-F, 20% \ I KY C"C8,CIO CI',C47-CSZ. , 1 

31 
.32 2. ). 2 01 D 80 - 345- 49 'CAPACITDR 1 Ce~AMIC , • I ~f \ 100/0 sa v. C3,C61 

I 33 / 

34 3 .3 3 OJ D 80 - 430-01 SI-II€L DIN6- B6AD LI"L2,L3 
/ 

35 
36 
37 
38 I , J 01 D 80-~no - Oz. DIODE 1 Z EN£R.. INSZ39 B CR. z... 

NOTES: 3, LA5TRGF£R£tVCE J)r£JII1I4I1tJIr'S U5€D 4R.€ : C 6(j.) C~3) L3) t;3) R 64) ¥ YI • R.€F. DCJ/~ CRt 
J 5" NOT (jJ~..D. 

"'- APPLICATION / UNI.T OF MEASURE: DWNEr I!~~ !/21/7.s ~ ENGR CHANGES ~ g,k Z£NT£C ZENTEC CDR_ATIQN 

NE~SSY USE~N 01-EACH 04-BULK CHKJj W ... ,1) YLo/1f' R~ CHG DATE l,.6PD .ANTA CLARA1 CALIII=ORNIA 
NO. " / 

02-INCH OS-AS REQ'D ~R /' 

" 7 
TITLE 

03-FEET 09-0THER 
APP~ ~ P. C. ASSEMBL~ ".V (see notes) ,,/ 

/"'- KEY 1: APPD ,,~ 
/" SYSTEM TIMIN 

7 ~ 
A-WITH 81M APPD /'... 

V " D-WITHOUT B/M 

/ "" R-REFERENCE 

7~ / ~ SIZE SHT Z BILL OF MAT'L NO. REV 
S- SPECIFICATION A OF~ 99-414-XX 0 V "'- O-OTHER(see notes) 

/ " FORM NO. 75-000-03 



ITEMI QTY PER ASSY (I) N 

FIND !:~C .!:. PART NUMBER I TITLE I DESCRIPTION REMARKS ZOIAI >- >- REFERENCE DOCUMENT NO. 060504 ::l ::I IAI IAI 
~ ~ 

:39 r I , 01 D 80-510-03 DIODE) ZEN€R, IN 5" 349 B CR.3 
_40 -- - I 

1 

141 4- 4 4 01 0 80 - 5"5"0- 00 I NrEGR.A;ED CIRCUli, 74-00 A6A~ A7E) A8K j AIt>8 

42 5 S 5 80- 5'50 - () Z 
, 

74-0Z 
, 

4113,A 2.B,A 63, A 7AJ A8C 

=43 - 3 3 3 80-55"0-),,7 7438 A482 ASeJ A 6E 

44 9 q 9 80- 55"0 -04- 74-04 "AlA ,A3~tA5{)}ASHlt7F)Ae~ 
- 45 :AqK 1 AIO.J} AI/A 
46 3 3 3 80-550- '4 74/h A9C )A9H)AIOH 

47 10 10 /0 80-0-50-08 7408 AIH, A1J, A3[, N.F/AS&,.4#4, 
48" ~7JJ A7K/A&J ,,'ol) 
49 I 1 I 80-55"0-10 7410 A6B 
SO Z. 2 2 80 -55"0- 24- 7432 AlE)A8J 

51 .3 3 .3 80-550-26 1437 AIF\A2D,A3.D 
5"2- 5 5 5 80- 55"0- 29 74-4-2.. A A 2A )A 61<\ A 1 B) A SA \ A9A 

53 3 .3 3 80-550-38 74-5"( A2 F\ A4-P)A7 D 

54 1 7 7 80-SS0-4S 7474- AID,A I c}A4:1)A7HIA 88) Mf8, 

5S Acto 
56 I 1 I 80-5SQ-55 748~ A3F 
57 ..3 .3 3 01 D 80- 55D-61 INn:'6-RAilED CIRCUI T \ 7493A A5F,ASJ",A6F 

NOTES: 

'" APPLICATION / UNIT OF MEASURE: DWNf'1'~f), .- VZ1/75 "- ENGR CHANGES / Lf,k Z£NT£CZ.NUC CDRPCHOATIQN 
NE~ASSY USE~N 01-EACH 04-BULK CHKAJ VJJ •• )J ytJ/15' RE" 

CHG 
/PPD NO. DATE .ANT ... CLARA. CAL.PORNIA 

"- / 
02-INCH OS-AS REQ'D I~R /' " / TITLE 
03-FEET 09-0THER 

APP~ /' P. C. ASSEMBLY, ~ V (see notes) 
., V 

/ I" 
KEY 1: APPD .......... / / I" SYSTEM TIMING 

/ "-
A-WITH BIM APPD ~ / -" D-WITHOUT B/M 

/ "- R-REFERENCE V ~ / "'- SIZE SHT....:2..- BILL OF MAT'L NO. REV 
S- SPECIFICATION 99-414-XX 0 V '" 0- OTHER (see notes) V " A OF-.£. 

FORM NO. 75-000-03 



ITEMI OTY PER ASSY If) N 
1-u..4( .!:. PART NUMBER I FIND 

060504-
ZOIll > > REFERENCE DOCUMENT TITLE I DESCRIPTION REMARKS 

NO. :::;) ::i III III 
:101: :101: 

S8 5 S 5" 01 D 80-5'50-67 I NTEGRflrcD CIRCUIT\ 74-107 It Ie A2C A3c.A4-E.A6'o 
I-

, ~ , 
-59 I 1 , 80-55'0-75 I 74-/2.3 A3B 
60. - 4- 4 4 80-550- 90 74-153 A9E) A9F\AIOE, A/OF 

6 I 1 1 , 80-550- 9~ 7416 o {ALT9.3/0 A2.K 

62- :;, 9 S 01 D 80-55"0 -97 IN TtGRATlED CIRc()fT, 74/6/(AI.T93/{.) A 3H,A 31( )A4C,A4H,A4-K , 
-b3 -~SC1AS'k:.IA6CI A7C 

--64-

6S 2- 2- Z. 01 D 80 -55'1- 07 I NTE6RFJT£D C/~cuIT\ 74174- ABF, A/IB 
-,. 

66 
67 , I 1 01 D 80 - 554- - 34- I NTt; 6-RIf TED Clf:.CUI T 74504- All<. 

" 68 
69 I f { 01 D 80-560 -/0 IN Ie (J,R,qTED C/~C()ITI 14B8 AIOA 

70 2- 2 2 80 -560 - I' • 4 
./ 

14-89A A/OK, A 11K. 
7( I t , 80 -S60-IZ + rRI60ZA ()AfT All C 

I 72- Z 2 L 80-560-/3 I NrE 6-!?I}T~j) c ,1?,cvrT, 334-1 Al(c,AJlF 
1~73 

/ 

14- I I ( 80-560-02 /NTEG~IE[) C I/2C{)IT\ S£ SS'S-V A4A 
~=7~ /- I BO-S/o-04 CRYSTAL (OSCIt..f...~1t>~) IS: 1488 !-life '11 (60#Z) 
-76 - I - 01 D 80-5"90-08 CRYSTAL (O~CIt .. LATOI!) 15.07.20 MHz. Y I (SD ;12) 
NOTES: 

I'\.. APPLICATION / UNIT OF MEASURE: DWN£7l'l'; j Y3ln.s"'", ENGR CHANGES 7 ~k 7 ZENTEC CORPO ..... T'DN 

NEk ASSY USED ~N 01-EACH 04-BULK CHK1J VJJ. J: rz..V1S RE'" CHG DATE PPD ~ L£NT£C .... NT ... CL ......... C ... LlFO .. N' ... 

.. "~ '7"" ~,.~ NO. 
"'/ 02-INCH 05- AS REO'D c~R L .'" / TITLE 

,,7 03 - FEET O(~:eO:~::) APP~ /' ""-V P. C, ASS EM 13 L Y 
/".. K:~~ITH B/M APPD ,,/' /~ SYSTEM TIMING 

/ ".. D-WITHOUT B/M APPD /'..... L "" 
/ "R-REFERENCE 7EY 2: ~ / "" SIZE SHT~ BILL OF MAT'L NO. REV 

" S- SPECIFICATION S 9 9 414 X X 0 
/ '" O-OTHER(see notes) V "" A OF_ . - - . 

FORM NO. 75-000-03 



ITEMI 
FIND I--....-~~......--~. 

NO. 

OTY PER ASSY en ~ t:~C .!:: PART NUMBER 1 

0[,0504 
ZOIll > > REFERENCE DOCUMENT ;:) 2 III III 

:.II: :.II: 

TITLE 1 DESCRIPTION REMARKS 

I , I 01 D 80-520-01 TR~Ns,srore. \ NPN \ 2. N Z 2 Z Z. A Q3 
78 

, , 

79 2 l. 2 01. D 80-530-01 QI)qz.. 
·-ao' J ' , J Ot 0 80-680-04 SWITCI1 ... DIP, )6 PIN A /1/-1 

1(i '% I~ 01 D 80-680-01 All H Ai T€R.NI9TE 
Z. 1. 2.- 01 1:> Bo-700 - 02. soc~eTj I.e. Ito P/lJ REF.': .4IJE AWF 
I 1 [ 0,1 D 80-700-08 SOCKET lX, C. 40 Pol. RE.F ~ Aile. 
- b - 02- 'D 8:>- 8/0- 01 

85 '3 5 3 02 D 80- 810 -07 WI1l.E l 8(J.,l$ \ TlNH€&> COPPEll:... IS AW(!r 

-87 Z. 1- 2- 1 .. 01 D .39-()OZ-Ol 
~.8B 

, " 

89 t f , 05 R.. 36 -4- 14- -- 0.3 LOfrlc, DIAGRAM ~ SysreM TIMING-

'~··eo 

J - .- OJ A 21-0/7- 01 

9.3 
94 

NOTES: 

~ APPLICATION / UNIT OF MEASURE: DWNt!A 7;,/1. ~ VZ1!75"'- ENGR CHANGES / ~ k '7 Z.NT.C COOO_ATlDN 

NEXASSY USE~N 01-EACH 04-BULK CHKJJ /,/1 ,U 'lUi?) RE' c,.~~ DATE ~PD ~ ~£IIT£C _ANTA CLA ....... CAL'I'O"N'A 

~ / 02-INCH 05- AS REO'D ~R /' 1""'- / TITLE 

,,/ 03-FEET ~:~::~:: APP~ /' ,,/ P. C. ASSEMBLY 
/, K:~~ITHB/M APPD ,/ /" SYSTEM TIMING1 

-7 " D- WITHOUT BI M APPD /'..... V" 
/ "R-REFERENCE VEY 2= ~ / ~ SIZE SHT~ BILL .OF MAT'L NO. REV 

" S- SPECIFICATION S 99 414 X X 0 
/ " O-OTHER(see notes) / " A OF - - .. 
FORM NO. 75-000-03 



ITEMI QTY PER ASSY ~ ~... ~ 
FIND ~-r-~~~--1i ~ w > > 

NO. 03 02. 0 I 00::1 2 ~ : 

I I I I 01 0 

3 2. 2 2. Z 01 D 

4 S 5 S 5 01 D 

5 71 77 77 77 0 r D 

G 
1 
B 1 I I I 01 0 

444 4 01 D 
ID .3 3 3.3 01 0 
u 3 3 3 3 01 D 
1:2. 

13 3 3 3 .3 01 D 
14 

I I I I 01 D 

PART NUMBERI 
REFERENCE DOCUMENT 

98-420-01 

8D-3'D-61 
80-31/-73 
80-331-08 

80 -.3.3 8 - 04 
86-339-30 
80-34S-49 
80-4.3D-OI 

80-500 -02. 
80-500-04-
BO-SIO- 06 

TITLE / DESCRIPTION REMARKS 

P. C. BOARD .. CHANACT£R REFR.ESH 

CAPACI TOR) TANTALUM).33 r-~ 2.0 %) 10 V. 

CS~ 

CAPAClrO~l CERI1I1lIC J 4-10pfcl, Z(} % I KV 

SHIELDING 8eAD r 

DrOOE I IN 9J4£J 
Ckl-3 M;E~NATI:E 

DIOOE \ ZEilER t 19522.56 CR..4-

18 8 8 8 8 01 D 80-520-02 TRAN5IsrOR.\NPN: ZNZ369A ~3 -CY/D 
19 I' I I 01 D 80-530-<J' TRAN5JSTOR1 PNP12NZ90bA CVI 

NOTES:m V~SI(JH f)EFINCS C¥rYOF RAft1: -00= NO R4M~NO .IT~N160i -O/=2K, BYTES OF RAM) }J()W 
THRU: A7 .. Wi -. ... 0.2.. ..... /-:.-. 4 K BYTES OF DR .. I'l.~\ AOW THtrU A7W AND 7/ox ,fI,ft/ /17X j -03 = MOPEL 
T ZZo/ SPeclt<tl. (4 K 8yres OF o.',4f/7f., . 

APPLICATION UNIT OF MEASURE: DwN/r7kU. 13-26-75 ENGR CHANGES ~~ 7 
NEXT ASSY USED ON 01-EACH 04-BULK CHK ~. >((0(1 o/tb/7,r REV CHG DATE APPD ~ L£NT£C ::'::"C:=:=OfIINtA 

NO. 

KEY 1: 
.-.------I-----i A-WITH 81M 
1--__ -4-___ --1 0- WITHOUT BI M 

R-REFERENCE 
1-----4------1 S- SPECIFICATION 

0- OTHER ( ••• not •• ) 

FORM NO. 75-000-03 

KEY 2: REV 

B 
SIZE SHT~ BILL OF MAT'L NO. 

J---+---+---+--~A OF 4 99-420-XX 



ITEMI QTY PER ASSY U) ('II 

~u.< !:. PART NUMBERI FIND ZOIl/ > > REFERENCE DOCUMENT TITLE I DESCRIPTION REMARKS 
NO. 0302.0/00 ;:) :E 11/ 11/ 

:\I:: :\I:: 

20 4 4 4 4 O{ D 80-Z0Z-25" RCSI5T6K', CARBON COMp., 27 J2.)Sr-"J V4 ~ I) R4- j RS; R6 

21 4 4 4 4 01 0 80- 2()2. -45 RES15TOg~ CARMN caM~ IBOJ2..,5%)'AW R. 4-5 -R48 

22.. 22 ZZ 2Z. 22. OJ D 80-202-5S RESIST01() C4RB(}}.I COJ.1p. 4-70..!l...}S%) V+w frZ) (3)R7) R8J RIO)RII-f(J3) 

2.3 !fIS-RZI, RZ6LR27iR3Z/~.33 

2:4 f?38, R39, R44-
2S 19 15 19 19 al D 80-202-63 Re5ISTOK) CAR8atl COMPl J KJ2.~5%) 1/4- W R9/< 14) R49) ~50/~,SI-~5S 

26 RSB)RS9./~66 -R67 

27 16 16 16 16 01 0 80-202-6S RESIS TOR, CtU'(BON COIYIP; /.2. K J2..} 5% J J/4-W RZ2- R2.o) Ree-R..3/) 
_28 R::;4-R37) ~4()-R4-.3 

2!;j I I J I 01 D 80-202-87 RES 15 TO R \ CAR BO ~ co I'll p) 10 KJ2.,S% J 1/4- W RS7 
3D 2. 2. 2 2 01 D 80 - 203- 04- R€515 TOR )C~R{jON CON1PJ 1-1 KJ2.,5% \ V4- W R56)ff. 68 
31- -

32 , I I I 01 D 80-55()~/3 INTeG-/?riT£D CIRCUIT1 74}4- A9E 

33 2- 2 2 Z. 01 D 80-550-00 INTEGRAteD CIRculr~ 140°_ AS.T,A9D 

34 4 4 4 4 01 0 80-55'0-02- 7402- A 2.T) A6D) A 7.J\A /I F 

35 8 8 8 8 01 D 80- 5 50-04- 7404- fJZF,AZHy43!;£t_SHJA6F; 

36 AlfJA)III()P) AI() H 

31 6 6 6 6· 01 0 80-550-08 f ~ 7408 . A4~!t7f,A7K,AI/~}AIIC,4'I£ 

38 J , I I 01 D 80-6".5"0 -10 INTEGRAT6D CIRCUIT J 7410 ASK. 
NOTES:· 2 LAS T REFERENCE DES/GAIA noJ/S USED A;Cc: C93)CR4-) L3) ~/O) e68~ RE"F.J:ESfG..C44 fSIVcn-uS£~ 

I"" APPLICATION / UNIT OF MEASURE: DWNf,71~~A,~~1.7-76 '" ENGR CHANGES / g,k Z£NT£C Z.NT.C ..-ATlaN 

NE~ASSY USE~N 01-EACH 04-BULK CHK .~t/k{ tf /t6L?r RE'" 
CHG ~PD NO. DATE _,ANT ... CLARA. CALIFORNIA 

~ / 
02-INCH OS-AS REQ'D ~R /' "" / TITLE 
03-FEET 09-0THER P.c. ASSEMBLY '" V (see notes) APP~ /' " V 

/ ~ KEY 1: APPD ,,/, / l~ CHARACTER REFRESH 
/ -~ 

A-WITH BIM APPD ~ / "-D-WITHOUT BIM 

V ~ L ""- R-REFERENCE / 1""- SIZE SHT~ BILL OF MAT'L NO. REV 
S-SPECIFICATION 

OF--±- 99-420-XX B / "- O-OTHER(se. notes) 1/ "- A 
FORM NO. 75-000-03 



ITEM/ OTY PER ASSY (I) ~ ~Ll.C !: PART NUM8ER / FIND ZOIl.l > > REFERENCE DOCUMENT TITLE / DESCRIPTION REMARKS 
NO. 03 OZ 01 00 ~ 2 11.1 11.1 

~ ~ 

39 3 3 3 3 01 D 80-550-24 I NT€. GRATED CIR.CUI', 7432- A4-.:T) A 8J, A /I D 

4C 2. 2 Z. 2 01 D 80-550-27 • ~ 7438 A2D}A2E 

4J 2- 2. 2 2. 01 0 80-550-29 744-ZA A2K.)A7H 

42 3 .3 3 :3 01 D 80-550-38 74-51 A88\A8D)AI08 
4.3 3 .3 .3 3 01 D 80-550-4.0- 7474 A.5F)A9A J A9 B 
44 Z Z. 2 2- OJ 0 80-S50-SZ. 74-83 A A4F) A4H 

4S :3 .:3 3 .5 01 0 80-550-54- 748S A5e,A6€)AIIH 
-46 I I I I 01 D 80-55"0 -55 7486 AIDE 

47 3 3 3 .3 01 0 80-55"0-67 74/07 A6J)ABE jA8 K 
- 48: I , 1 1 01 D 80-550-75 74123 A6K 

49: I I I I 01 D 80-550-75 14/Ze A/OD 
SO 6 6 6 {;, 01 D 80-550-94- 74 1 57(AL T ~3 Z 2 ) AIDr4IE/H~AIHJAIJ,AIK 

Sf 4 4 4 4- 01 D 8C-550-97 74/6 I (ALT 9316) A4D, ,45D)A7D)A 7E 

52 4 4 4- 4 01 0 80-550-99 74/63 A3t=;A3 H)A3J)A6H 

5~ f , I , 01 D 80-55/-02 74166 A9J 
54 2 2- Z. 2. 01 D 80-551-07 74/74- A4E)ABC 
55 2 2 2 2. 01 D BO -5SI-08 74/7S A3D)A3E 

56 Z. 2- 2 2 01 D 80-55"1-40 r , 14298 A9C lAlOe 

57 1 I , I 01 D 80-554-05 INTEGRATeD CIRCUlI} '4HII ABA 
NOTIS: 

I"" APPLICATION / UNIT OF MEASURE: Dwt(f.?i.V4-"l"JoI4"~ 8-27-75 ~ ENGR CHANGES / £f,k Z£IIT£C -- caRraUnaN NE~ASSY USE~N 01-EACH 04-8ULK CHK~mt4.d r~!7~ f-"RE~ ~~ DATE ~PD aANTA CLAIIA. CA. a_I", 

'" / 
02-INCH 05- AS REO'D ~R / 

'" L 
TITLE 

03-FEET 09-0THER 
APP~ / p. C. ASSEMBLY "'-v (1M not .. ) ""/ 

/""- KEY 1= APPD "'" / /~ CHARACTER REFRESH 
/ ""- A-WITH 8/M APPD ~ 

lL. '" D- WITHOUT 8/ M 

/ ""- R-REFERENCE 

7~ / I"" SIZE SHT ~ 81LL OF MAT'L NO. REV 
S- SPECIFICATION A OF-±- 99-420-XX B V "- 0- OTHER ( ••• not •• ) :/ " FORM NO. 75-000-03 



ITEMI QTY PER ASSY '" ~ ~II.C .::::. PART NUMBER I FIND Zow >- >- REFERENCE DOCUMENT TITLE I DESCRIPTION REMARKS 
NO. 0302 0100 :::) 2 ~ W 

:II:: 

-58 --
Z. Z 2. 2- 01 D 80-560---0f INTeG-RATeD CIRC(J1T)MHOO26 A3A,45A --- --

59 4 4 4- 4 01 D - - BO-5bO-OZ. _ IWiEGRATED' CIRCUIT} 3.34-7 ~BFjA8H}A 9F,A~H 

60 /6 Ito 8 0 Of 0 80-560-09 INTE(f1,fA reo CIRCUIT) RAM) MMSZG,1. SEE NOTlE OJ 
6 , ~ ~ I~ 0 0\ D 8o-560-o~ INTEG~ATt» CIRCUIT) RIJMI '00314 ALr€RIJ/lTE ITEM ~o 

-6Z.- --

J ( I 1 61 0 23-025-01 CHARACTeR. GENCf(ATO/? (ROM) AlII<. - -

6.:3 
64 2. 2 2 Z. 01 D 40-00z'-OI STlFF~NeR.\ ? C. 130ARD 

65. 8 8 8 e 01 I) 80-119-01 SCI?£.W)S('()T77:D) PAN HC/lf)lSTe&L/)-8C,X V4 
66 
67 4 4 4 4 01 D 80-700-0z.. SOCKET, I. C. 16 PIN 

68 16 16 /6 16 01 D 80-700-04. SOCKeT. I. C, 22 PIN 

69 2 2- Z. e 01 D 80-700-05 SocKET, I.C. 24- PIN 

70 
71 3 .3 3 3 2 D 80-87D-01 WIRE, BUS) TINNED COPPER. J 18AWG-

1Z 
13 I , I I 01 R. 96 - 4-2.0- at LOGIC D/~&RAM\ CHIJRIJCTE~ R.EFReSH 

74-
1S ( - - - 01 A Z7-0/7-0z.. MODeL rzeol DISPLAY FORMAT MO{)IRCI1T1~tI 
<7:6 

NOTES: 

"" 
APPLICATION / UNIT OF MEASURE: DWNe7J'.,.-f:iM!"~ 8-27-75 ~ ENGR CHANGES / g;~ Z£IIT£C z.NT.C ...... _A~ON 

NE~ASSY USE~N 01-EACH 04-BULK CHK rAti{Ld'1/lIi7)'" RE~ CHG DATE ~PD .ANT ... CLAR ... CALIPDIIINIA 
NO. 

'" / 
02-INCH OS-AS REQ'D I~R /' ~ / TITLE 
03-FEET 09-0THER 

APP~ /' P. C. ASSEMBLY " / (see notes) "-V 
L "'- KEY 1: APPD ~/' / "- CHARACTER REFRESH 

/ "'-
A-WITH BIM APPD ~ / .""" D-WITHOUT BIM 

/ "- R-REFERENCE 17 ~ / .~ SIZE SHT~ BILL OF MAT'L NO. REY 
S- SPECIFICATION 

OF--±.. 99-420-XX 8 / '" O-OTHER(see notes) 1/ '" A 
FORM NO. 75-000-03 



ITEM! QTY PER ASSY CI) ~ 
FIND ~I&.C !:. PART NUMBER! TITLE I DESCRIPTION REMARKS 

04 0302. al 
Zow > > REFERENCE DOCUMENT NO. :::::I 2 w w 

~ ~ 

1 I I I I 01 D 58-415-03 Re. BOARD, MICROI'ROCESSOR-8080 

2- 4- 4 4 4 01 D 80- 119 -C) I 5CRE~SLOTrEDlPAN HEAD ~T££L\O-80X 1/4 

3 Z 2 2 2 01 D 80-Z02.-25 RESISTOR) CAif:f30N CO""") 27-12..) S%,Y4 W R46)R41 
4-

-

"" 4'2. -42- 42. 42. 01 D 80-Z0Z.-63 RE5ISTOrtlCAf~80W COM~ I K~I 5~o) v ... W =~3-R/OJRI3-RI6J R 19~RZ8 
5 ~1-R.36 J<38-R+L", R 44-) 

6 - ~45} R 4-8, R <f.9 J RSO- RSS" 
_-7 

"" Z Z 2 2 01 D 80-Z0Z-9/ R£SlsrOf<.CAK6011 CdM~ 15K J'2., 5% \ J/4-W I?S6 l RS7 
8 - I I "J .J" or 0 80-202-94- ~esJSrol<tCIJf80/il COM~ 20 KJL. )S%, Y4- W R37 
S 4 4 4 4 01 D 80-260-01 ((ES/.5TOR.\L43 JL ) J % I Ya w RI\RII\R/7\ RZ9 

10 4 4 4- 4 01 D 80-260-02 RESISTOR) 301 Jl.. -t I Dlo lYe w R2. 1 Rll,R 18\ R30 , 
II 

~""". I Z. I , r , 01 D 80 - 26 (-01 RESI5TO~ \ I K SL) I OJ,,} V4W R4.3 
13 I r , , 01 0 80-261-02. RESISTOR) 2. K Jz. \ J % I '/4 W Fe 42.. 

-
14-

-"""IS-
16 
I] 6 8 8 8 01 0 80-3/1-73 CAPACITOR tTANTALUMJ I () f< fcJ. 20 % ~ 25" V. ell C IZ, cza, CZ9 
18 CS6)C56 )C59)C'Z 

--r9 r I I I 01 D 80-310-61 CAP,I)Clr()R TANT;4LUM) 33}16i)20 % ,/0 V. C27 
NOTES: /. IIcRS/~ ID£A.rnFIES 010;;0,,",14<- F'EA-ru1eFs.: -OJ M.CIi?ORt!oC£SSo.e OtJI..Y: -02. ""'C~OPlt!Oc.. W/T/MU!.) -03 111c1!!OPRrX... w/S'TAcx; 
-04 /11CJ&)PX?OC£SSCJc wl"",~e ~o S'T~ . .. ) 

Z-t..Asr /f!f'F, DESJ6N,A-77{).5 AiE· Ct..7.L" ~5 RS7 '-.REF. D~S!6. C47~NOT USE». 
APPLICATION UNIT OF MEASURE: DWNK, 7J.J.7-5j'2()tr~ ENGR CHANGES 

g,~ Z£IIT£C == co.-=-=-NEXT ASSY USED ON 01-EACH 04-BULK CHK~~_. ,/tI"~ r REV CHG 
DAT~ APp> NO. 

01-'1,1· xx 90t%3 
02-INCh 05-AS REQ'D ENGRX~ ./I.h/~)/f e ~. ... 1. L I#C( 

TITLE R C. ASSEMBLY M1W" 03-FEET 09-0THER 
APP~(!t:- • 'i1/;~., Iii. ~1-"JO -01 ~QS-18/O}f (see notes) C l.~~ III MICROPROCESSOR -21./-otlj->0'. 9003 KEY 1: APPD~~~~PdN 
APp6~e:.i..~ 8080 (r'~:4ZZ~XX TZZ(>I ..... A-WITH BIM ..-

D- WITHOUT B! M 
R-REFERENCE KEY 2: SIZE SHT-I- BILL OF MAT'L NO. REV 
S- SPECIFICATION 99-415-XX C 0- OTHER ( ••• not •• ) A OF~ 

FORM NO. 75-000-03 



iTEMI OTY PER ASSY en ~ !:~C .!:: PART NUMBER I FIND ZOIll > > REFERENCE DOCUMENT TITLE I DESCRIPTION REMARKS 
NO. ()4- 0.3 aa 0 I :) :. III III 

~ ~ 

20 57 57 57 57 01 D 8()-3.31-0e C/iPACTT01t\CERAM/C to 0/ fA.-G 20% j50¥. CZ-C',\C J3-C 191CZ/-C26 

_Zl 
, , 

(28) C30-C35jC37- C<fO . 
_-Zz. G.S C5C5TCS8 ·-5 ~'·-t .. 'lC601 

~_Z3 C6IrC63 -C6 7 . 

24-
2fi 
Zb 
Z7 
28 
29 3 3 3 3 OJ D 80-430-0 J SHIEJ.,J:>/N& B£~.D L/\LZ) 1...3 
.3D 
31 
3e. 
33 4 4 4 4 01 D 80-5/5- 01 VOLTAffE R€6-0LATO~, S VOLTS QI\ QZ) q.3,cr .... 
.:14- I I 1 I 01 D 80-SIS-02. VOLTAGE RE5-Ut..ATOR) /2 VOLTS QS' 
35 I 1 , I 01 D 80-.5S()-1S INTeG-RATED CIRC(}I71 1<1-123 AI3K 

.~6 3 .3 3 .3 01 D 80-550-00 I /liTE 6RATE Del ~CUITI 74-00 AIOJ')AIZ 8'lAI2. H 
- 31 5 4- S 4 01 D 80 - 0'50-0'Z.. t 

, 
740a },8C,A8Fy410E)AIOK IAI.3A 

38 Z. Z. 2 2. 01 0 8(J- 550-27 INTEGRATED CIRCUIT) 7438 A8K.lA9K 
NOTES: '3. h:>12. (S)\,)i\N"t IT'll A~1) piN D~ R6M. i 'PRot\ I N."OiGoAATE:D CI~Cu'T~ 12E&H)\,I2.E.t) I R.EFER. TD S PECl F', c.. 
FIlC:...t'\WA~ c.c::u~IG;.u12..A"'TIC')N D12AwINb (DCCuMeNf CA11!G.oeY (0 -XXx -XX) 

" 
APPLICATION / UNIT OF MEASURE: DWN€.'" ,&0, _,.,~o/1.5' "" 

ENGR CHANGES / g,k Z£NT£C __ c "'-ATK>N 

NE~ASSY USE~N 01-EACH 04-BULK CHK~ t;(~"/'1/7r R~ CHG ~PD NO. DATE ",NTA CLAIIIIA. CALI~OIIINIA 

"" / 
02-INCH OS-AS REO'D I~R / '",,- / TITLE P. C. ASSEMBLY 03-FEET 09-0THER 

APP~ / '" / (see notes) "" V MICROPROCESSOR -/ "" 
KEY 1: APPD ""-/' / "" / "" 

A-WITH BIM APPD ~ V '" 8080 D-WITHOUT BIM 

/ ""- R-REFERENCE V ~ / "" 
SIZE SHT..£ BILL OF MAT'L NO. REV 

S- SPECIFICATION 99-415-XX C / '" O-OTHER(se. notes) k": ~ A OF~ 
FORM NO. 75-000-03 



ITEMI QTY PER ASSY II) -N 

FIND ~II.C .!:. PART NUMBER I REMARKS Zow > > REFERENCE DOCUMENT TITLE I DESCRIPTION 
NO. 04 03 02. en ::::t 2 w w 

~ ~ 

39 4 4 4 4 01 D 80-550-04- ( NTEGRATED CIRCUIT) 7404- A8.J ) A IIF)AIII-iJ Ii/3D 

40 I I I I 01 D 80-550-13 j 74/4- A8E 
41: 4- 4 4 4 01 D 80-5S0--08 7408 A7D)A/O D)AIOH/J/2 E 

4Z: 2 2. 2. 2. 01 0 80-S50-IO 74-10 A9J)A/3C 

43 J I I I 01 D 80-5"50-/6 7420 A9H 
44 2 2 Z 2- 01 0 80-5"50-Z3 7430 A7A\A 7B 

45. .3 3 3 3 01 D 80-550-24 7432- A7C)A9 8)AI2F 

46: I I I I 01 D 8D--S50-79 74132.. AIIK 

47: 2. 0 2 0 01 D 80-550-2.9 144ZA A5F) ASH 

46: 5 .3 5" 3 01 D 80-550-45' 7474 A7E)A8 D)A8H)",19D )AII.f5 

49: I I 1 I 01 D 8{)-S50-S5 7486 AIle 
50· I J J I 01 D BO-550-63 74-9S A A II:J 

_51 Z Z. Z 2. 01 0 80-$5"0-92. • 741 S5" A9A)ASC 

.52-. 5 0 s- o OJ D 80-£5"0-97 INT€6RATED CIRCUIT} 74161 (ilL 79316) A6F)A6HJA 7F)A 71-1\A9E 
-=53.· I I I 1 01 D 80-5.5"0-99 INTEtrf,lIr£D CIRCUIT} 74/63 -AllO 

r-S-.if. 3 :3 3 .3 0/ D 80 -55'.3 -06 I.e. TRI-S7ATE HEX INVERTER) 8098 A IF} A 2 F} A 2 H 
-~S5 . I I I I 01 0 80 -55+ -·05" I NT IE GRATeo CIR,CUIT , 74 H II A9F 
~56 .. f~ 2 Z Z 2 01 D 8D-554--35 I.C. I OF 8 8/NA~Y DEcODER. \ 82.0S AIfB)AIZA 

-57 2- z 2- 2. 01 D 80-55"4- -36 I.e., MULrl- MODE LATCH 8UFP€"J8Z (2- A6E) A 73 
NOTES: 

""- APPLICATION / UNIT OF MEASURE: DWN/<,nJ." -&ooV¥-O/1G ~ ENGR CHANGES L g,k Z£IIT£C nNT.C CO .. _AT' .... 

NE~ASSY USE~N 01-EACH 04-BULK CHK ,~A "-I;,.~"N" R~ CHG DATE l,.iPPD _ANTA CLA"A. CALIFOIIINIA 
NO. 

~ / 
02-INCH OS-AS REQ'D ~R / '" / TITLE p, C. ASSEMBLY 03-FEET 09-0THER APP~ / "' V (see notes) " V MICROPROCESSOR -/ '" 

KEY 1: APPD ""/ / '" / '" 
A-WITH BIM APPD /'-.. l7 '" 8080 D-WITHOUT BIM 

/ ."" 
. R- REFERENCE V ~ / I"'" SIZE SHT2- BILL OF MAT'L NO. REV 

S- SPECIFICATION 99-415-XX C 1/ "" 
0- OTHER (see notes) 1/ '" A OF S 

FORM NO. 75-000-03 



ITEMI OTY PER ASSY CI) N 
'=IL.C ~ PART NUMBER I FIND ZOI&l > > REFERENCE DOCUMENT TITLE I DESCRIPTION REMARKS 

NO. 04 d3 02 01 ;:) 2 1&1 1&1 
~ ~ 

58 
.... 

Z. Z 2 2. 01 D 80-554-- 37 I.C. PAIfALLEL}BI-DIREC) BUS DRVR.8216 All<.) AZK .. ~. 

:59-·· .. I ..... I I I 01 D BO-SSS'-O~ INf£GRATED CIRCUIT, 74- L04 A/OF 

60 8 8 8 8 01 D 80-5"55-42- INTE.GRATeD CIRCUIT \ 74 L 538 A 3~A3K)A4.r.,ASJ')A6J 
I~_O I A4K)ASK)A6K 

t--~62 .. , - I I I I 01 D 80-560-01 I.e.) Mas CLOCk. DRIVER ... MH0026 N AIZ J 
'=6.3 I I l I 01 D 80-S6Cl-IS I. C.) M 0 S \ C PU 80ao A4F 
~~t;4- •..... 2 Z 0 0 01 D 80-560-16 INT€.GI?ATED CIRCUIT. 2112- AI.J\ A2J" 
~5 ~, ... 

_:66 
_-67 
--68 4 4 4- 4 01 0 80-680-04- MINIATURE SWITCH\ DIP. 8 spsT ABA1A8 t31 AI/A) A 1.3.8 
. .J;) 9 

, 

70 
71 .. c- Z Z 2 Z. 01 D 80-700-02- 50CK£~ I.. C. ) 16 PIN 

__ .12- 21 21 21 21 Of D 80-700-0S" SOCJ<£T\ I. C. 24 PIN 

J3 I I I I or 0 80-100-08 
/ 

SOCKET, I.C,.J 40 PIN 
·74 

_75 

~76 
NOTES: 

"" 
APPLICATION / UNIT OF MEASURE: DWNe,71/~' ""v0/2.ohs " ENGR CHANGES / g,k Z£NT£C ~.c ...-AT-. NE~ASSY USE~N 01-EACH 04-BULK CHK /ttd n~ f;/"-'k': R",-

CHG ~PD NO. DATE "NT'" CLARA. CALIPDIitNIA 

"- / 
02-INCH 05-AS REO'D I~R I '/ 1"- / TITLE P. c. ASSEMBLY 03-FEET 09-0THER 

" / (se. notes) APP~ /' " / MICROPROCESSOR -/ "- KEY 1: APPD ""'-/ / "-/ "-
A-WITH B/M APPD /'..... V "- 8080 D-WITHOUT B/M 

/ "- R-REFERENCE V ~ / '" 
SIZE SHT~ BILL OF MAT'L NO. REY 

S- SPECIFICATION 99..;.4(S-XX C V " o - OTH~R (see notes) V '" A OF~ 
FORM NO. 75-000-03 



ITEMI QTY PER ASSY CI) - ~ ~""C !:. PART NUMBER I FIND ZOIll >- >- REFERENCE DOCUMENT TITLE I DESCRIPTION REMARKS 
NO. 

' " 

04- Q30Z. 01 ::) 2 III III 
~ ~ 

, 77 
,78 " 

1-73 
I' 3 .3 .3 :3 02 D 80-870-07 WIRE) BUSS, TINN£.D COPPER.., 18AvlG-
I" 80 
I, 8f I I I I ()S" R ,JO-XXX-:-XX MACHINE CONFI6-URATION 

82 I I 1 , 01 D 40- 002.-01 SrlFF€N£R.) P. C. 8MRD 

83 I f / I 05 R. 96-4/5-0 I LOGie D IAG~A MI M IC!(OfR.OCESSOR. -8080 

NOTES: 

1""- APPLICATION / UNIT OF MEASURE: DWNf'~ "l7L/)" l5;%¥7S' ~ ENGR CHANGES / g, k Z£NT£C == C::::,,"~n:;CHONIA :,i 

NE~ASSY USE~N 01-EACH 04-BULK CH~AIcA '/#1~ I-R~ CHG DATE ~PD NO. 

'" / 02-INCH OS-AS REQ'D I~R / " / TITLE P. C, ASSEMBLY 03-FEET 09-0THER 

"-V (see notes) APP~ /' ",",v MJCROPROCESSOR -/ " 
KEY 1- APPD "" /' /i" 

/ " 
A-WITH BIM APPD ~ 

V " 
8080 D-WITHOUT BIM 

/ '" R-REFERENCE 

7~ / I'" SIZE SHT....£.... BILL OF MAT'L NO. REV 
S- SPECIFICATION 99-415-XX C' ~ "" 
0- OTHER (see notes) 

/ " A OF~ 
FORM NO. 75-000-03 



ITEM/ QTY PER ASSY !: II. ~!:. N PART NUMBER / 

F:~ 0+ 03 OZ 01 00 ~o~ S S REFERENCE DOCUMENT 
TITLE I DESCRIPTION REMARKS 

I \ \ \1 :0\ D 98- 4 \~- 0 I 
2 '2 '2 '2 '2. '2 0\ D S\-OOE>- 0\ 

'2. '2 ~ '2 '2 10 D 
4 eO·\OQ-~ 

5 5 8 6 B 6 Ol 0 ao· \54, .. \0 

7 J 0 I \£.. I \b ! lb I b 0 I I D 8o-102- 2.'5 
B 

10 40 4-04(J 4() 40CI D 00- 2.02. - S~ 
I I I lR.l~. ril- e.l.3.~~. 21.122.'l 

IL 
13 
14 I I 1 , '10\ 1) Ao- 2.02- b3 
\5 
\b \ , l I I O~ '\i!. 

17 

APPLICATION UNIT OF MEASURE: DWN)() Jr;;~iU ~~ ENGR CHANGES ~~ 7 DINT": ......-ATIQN 

NEXT ASSY USED ON 01-EACH 04-BUlK CHK~" '~.{ Ilmh REV c,.~~ DATE APPD ~ ,£IIT£C _NTACLA"A,CAL'_A 

b2.4~j5"Xlj( QOD3 02-INCH OS-AS REQ'D ENG~Ltdj~.£.J/~/~ B ~ '3~f7c. ;i.Wl TITLE 

03-FEET ~~O:~:: AP~~~~~.l~~' c. "~~loJlhb,~tIf) P. c. ASSEMBLY, 
KEY 1: APP~<\,fL£..v.- . .i.H~ ~ 16 K RAM 

~---+----I A-WITH BIM APPD-$tI~; Ik,.hc. 
t-----+----I D-WITHOUT BIM ~~-";;';~-""";""""""4---+---+---+--~~r-----r-~~~:"'!':':':'~--I""'::'::~ 

R- REFERENCE KEY 2: SIZE SHT-L- Bill OF MAT'l NO. REV 
t-----+----I S- SPECIFICATION 1----1,....---+--+--1 A ~ 99 4 19 X X C 

O-OTHER( ••• not •• ) OF~ - -

FORM NO. 75-000-03 



ITEMI QTY PER ASSY ~ ~ ~ ~ ~ 
FIND 1---r----.---.r---r---1z 0 w >- >-

NO. 04 03 02. 0 I 00 ;:) ~ ~ ~ 
PART NUM8ER I 

REFERENCE DOCUMENT TITLE I DESCRIPTION REMARKS 

REF. DESJ&N4TIONS K3}K.3c)R3S-'Cf<l-B AR.E NOT USED. L.AST KEF. ./)cSIt;.. USED ,AleE C/S/)CR.2» L3 
Qlb ¢ f< 76 

APPLICATION UNIT OF MEASURE: ENGR CHANGES ~kZ 
CHG '~M"'~~ nNT_C CORPORATION 

NEXT ASSY USED ON 01-EACH 04-8ULK CHK ~ .. '~Ir .... NTA CLAR ..... CALI"ORNIA 

~==~~~~~~~;:~~N~O~.-+::~~~~;:~~~~!!::::-=::~::~::::~ 02-INCH 05-AS REQ'DiE TITLE 

03-FEET 09-0THER 
(see notes) 

A-WITH 81M 
D-WITHOUT 81M 
R-REFERENCE 
S- SPECIFICATION 
0- OTHER (see notes) 

P. C. ASSEMBLY, 
16K RAM 

SIZE SHT--Z- 81LL OF MAT'L NO. REV 

~~-I--~~A OF-.L 99-419 -xx C 



ITEMI OTY PER ASSY -U) ~ t:u.~ =. PART NUMBER I FIND ZOIlol >- >- TITLE I DESCRIPTION REMARKS 
NO. 04 03.02 01 00 ;:) :I Ilol Ilol REFERENCE DOCUMENT 

~ ~ 

~q 4 ca 14 4 ~ 0\ \) Ao-~~ -01 ~~\~i02. .. ~p 2N7.QO&A IQ2 ~4 Q.~ ~B 
4b 

I f f 

41 
Al 9 q ~ I~ q nl n 8o-~5t'\-04 IN'1"E.bRA1'E'DCU2CUIT ,404- IAlC':t A2.6 Ae;G AI\~ 
1~3 ~I\-l 'AZHtl,/AI5H.~, AI\\-t 
44 2- l 1.. l z.. :01 0 190-15"50-08 7408 A~ A1H 
~~ z t L 2. 2. 01 '0 I a::> - ~'50- In 141D A.~ A4H 
4b I \ \ I \ !6\ D I s:?L> - ~SD- "2..4 7.d32 A.9K 
A7 2 ,~ Z '- 1. :~, 1) !f.?o- 'S~- 2..., 1d3B AIn6 AIDH 
48 I \ \ , \ 0\ 1) lao - 5'50- '2.~ 7A d.zt::... AZHB 
4q I \ ' \ \ \ 01 D IPD - 5'Sl- 0, 74114- A4G 
-~ 4 14 lti IA '4 IL> I D 190- '5~4-- OS I ~n:.6 ~A TED C I QC.o \T 7a.14 l\ ~~, ~7~.A.Pk AAH 
51 I I I , I 01 D 80:-55"0-92. If 1/ 

J 
74/55 A.3H I , 

S2 8 Ie IA IB R 10\ ID e:,-%D-~I 'NTe.6~A. TED CJecu \ T N\\-I~(')'2..b IA LA A. -.::J::... b.. ~~, AI'2.A. 
S~ A. 21=, A:5F, A ~ t= A 1'2.1= I 

~4 64- 48 32 16 0 10\ D RD-~-o3 It-JTEu~TEO CH2(UlT. MM5'26Z- ~ IJ I , 

t;;~ 64- 64 l32. /6 64- It:) \ ]) Bb-700 - 04 I ~Oo:..E.T 1 C L-L PIN 
r:;:k- IG4 4B 31- ((0 O. 05 D 80-560- 06 INr€G-Rl?r~D CI1(C()IT, 60031~ RIJM AL TERN/-) rE I rEM 64-

'3:,7 I \ , I \ OS 12. <7b -41 c-, -0\ L06.lC. ~1J!l...6~ I <:, K.. Q Atv\ 
NOTES: 

, 

,...... ,....-
APPLICATION UNIT OF MEASURE: DWN!) K..J!t:LLtI"/flbs ENGR CHANGES £f,k Z£NT£C ZUIT_C ...--AT .... 01-EACH 04-BULK CHK ~df/~I/,cl7b CHG NEXT ASSY USED ON REV . NO. DATE APPD .... NTA CL.A"A. CAL-IPORMA 

~ / 02 - INCH 05- AS REO'D ~ / ~ /' TITLE 
03-FEET 09-0THER 

~ / (see notes) APPD ~/ "-, /' 
,/ P. c. ASSEMBLY., 

~ /' KEY 1: APPD/~ ~ V 16K RAM 7 '" 
A-WITH B/M I~ ~ /' ~ D-WITHOUT B/M 

/' '" R-REFERENCE KEY 2: ~ "' SIZE SH~ BILL OF MAT'L NO. REV 
S- SPECIFICATION ~ ....... 

99-419-XX C V "'" 0- OTHER (see notes I V "'" A OF--3.... 

FORM NO. 75-000-03 


	0000
	0001
	001
	002
	1-00
	1-01
	1-02
	1-03
	1-04
	1-05
	1-06
	1-07
	1-08
	1-09
	1-10
	1-11
	1-12
	1-13
	1-14
	2-00
	2-01
	2-02
	2-03
	2-04
	2-05
	2-06
	3-00
	3-01
	3-02
	3-03
	3-04
	3-05
	3-06
	3-07
	3-08
	4-00
	4-01
	4-02
	4-03
	4-04
	5-00
	5-01
	5-02
	5-03
	5-04
	5-05
	5-06
	5-07
	5-08
	5-09
	5-10
	5-11
	5-12
	5-13
	5-14
	5-15
	5-16
	5-17
	5-18
	5-19
	5-20
	5-21
	5-22
	5-23
	5-24
	5-25
	5-26
	5-27
	5-28
	5-29
	5-30
	5-31
	5-32
	5-33
	5-34
	5-35
	5-36
	5-37
	5-38
	5-39
	5-40
	5-41
	5-42
	5-43
	5-44
	5-45
	5-46
	6-00
	6-01
	6-02
	6-03
	6-04
	6-05
	6-06
	6-07
	6-08
	6-09
	7-00
	7-01
	7-02
	7-03
	7-04
	7-05
	7-06
	7-07
	7-08
	7-09
	7-10
	7-11
	7-12
	7-13
	7-14
	7-15
	7-16
	7-17
	7-18
	7-19
	7-20
	7-21
	7-22
	7-23
	7-24
	7-25
	7-26
	7-27
	7-28
	7-29
	7-30
	7-31
	7-32
	7-33
	7-34
	7-35
	7-36
	7-37
	7-38
	7-39
	7-40
	7-41
	7-42
	7-43
	7-44
	7-45
	7-46
	7-47
	7-48
	7-49
	7-50
	7-51
	7-52
	7-53
	7-54
	7-55
	7-56
	7-57
	7-58
	7-59
	7-60

