
ADM 5 
Dumb Terminal® 

Video Display 

MAINTENANCE MANUAL 





TABLE OF CONTENTS 

SECTION PAGE 

I GENERAL DESCRIPTION ............................................... 1-1 

1.1 INTRODUCTION ..................................................... 1-1 

1.2 PURPOSE AND USE ................................................. 1-1 

1.3 PHYSICAL DESCRIPTION ........................................... 1-1 

1.4 OPERATIONAL DESCRIPTION ........................ , ............. 1-2 
1.4.1 Keyboard ....................................................... 1-2 
1.4.2 Input/Output (110) Port ........................................ 1-2 
1.4.3 ADM 5 Control Logic ........................................... 1-2 
1.4.4 Display Memory ................................................ 1-2 
1.4.5 CRT Display Monitor ........................................... 1-2 

1.5 SPECIFICATIONS ..................................................... 1-2 

1.5.1 Send/Receive Modes ............................................ 1-2 
1.5.2 Character Format (Figure 1-3) ................................... 1-8 
1.5.3 Word Structure .......................................... , ...... 1-8 
1.5.4 Data Entry and Overflow ....................................... 1-8 
1.5.5 Configuration Control .......................................... 1-8 

1.6 OPTIONAL FEATURES .............................................. 1-8 

1.6.1 Answerback .................................................... 1-8 
1.6.2 20mA Current Loop on Extension Port .......................... 1-8 
1.6.3 230 VAC ........................................................ 1-8 
1.6.4 Alternate Configuration - Green Phosphor 

Screen .......................................................... 1-8 

1.7 RELATED DOCUMENTS ............................................. 1-8 

DP319 



TABLE OF CONTENTS (cont'd) 

SECTION PAGE 

II INSTALLATION ........................................................... 2-1 

2.1 GENERAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-1 

2.2 SPECIAL SAFETY REQUIREMENTS ................................ 2-1 

2.3 UNPACKING AND INITIAL INSPECTION .......................... 2-1 

2.4 SITE REQUIREMENTS ............................................... 2-1 

2.5 INITIAL PREPARATION .............................................. 2-2 

2.5.1 Line Voltage Selection .......................................... 2-2 
2.5.2 Configuration Control Switch Settings .......................... 2-2 
2.5.3 Access to Configuration Control Switches ....................... 2-2 

2.6 INTERFACE INFORMATION ........................................ 2-4 

2.6.1 RS-232C Modem Port Interface .................................. 2-4 
2.6.2 RS-232C Extension Port Interface ............................... 2-4 

2.7 INSTALLING THE ADM 5 ........................................... 2-10 

2.8 POWER TURN-ON AND TURN-OFF ................................. 2-10 

2.9 CARE OF THE ADM 5 ............................................... 2-10 

2.9.1 Cleaning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-10 
2.9.2 Inspection .................................................... 2-10 

III OPERATION ............................................................... 3-1 

3.1 GENERAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3-1 

3.2 KEYBOARD OPERATION ............................................ 3-1 

3.2.1 Terminal Control Keys .......................................... 3-1 
3.2.2 Alphanumeric Keys ............................................. 3-4 
3.2.3 Special Character Keys ......................................... 3-4 
3.2.4 Operational Control Keys ....................................... 3-4 

3.3 CURSOR CONTROL OPERATIONS .................................. 3-4 

3.4 DATA EDITING CONTROL OPERATIONS ........................... 3-7 

ii DP319 



TABLE OF CONTENTS (cont'd) 

SECTION PAGE 

3.5 DATA TRANSMISSION CONTROL ................................... 3-7 

3.5.1 BREAK Key .................................................... 3-7 
3.5.2 TAB Key ....................................................... 3-7 

3.6 PROGRAMMING CONSIDERATIONS ................................ 3-7 

3.6.1 CONTROL Key ................................................. 3-7 
3.6.2 ESC Key ....................................................... 3-7 
3.6.3 PROG Key ...................................................... 3-7 
3.6.4 HERE IS Key ................................................... 3-7 

3.7 INTERFACE CONTROL OPERATIONS .............................. 3-8 

3.7.1 Data Communication Ports ..................................... 3-8 
3.7.2 Request to Send Operation ...................................... 3-8 

3.7.2.1 Secondary Channel Turnaround Operation ............ 3-8 
3.7.2.2 Code Turnaround Operation ........................... 3-8 

3.8 PROGRAMMING CONSIDERATIONS ............................. 3-9/10 

3.8.1 Remote CTRL Operation .............. ~ ..................... 3-9/10 
3.8.2 Remote Load-Cursor Operation .............................. 3-9/10 

3.9 GATED EXTENSION PORT OPERATION ......................... 3-9/10 

3.9.1 ............................................................. 3-9/10 

3.10 VIDEO ATTRIBUTES ............................................. 3-9/10 

IV THEORY OF OPERATION ............................................... 4-1 

DP319 

4.1 GENERAL ............................................................ 4-1 

4.2 FUNCTIONAL DESCRIPTION ....................................... 4-1 

4.2.1 
4.2.2 
4.2.3 
4.2.4 
4.2.5 
4.2.6 
4.2.7 
4.2.8 

Display Generation •............................................ 4-1 
Display Refresh Operation ...................................... 4-1 
Monitor Video and Drive Circuits ............................... 4-6 
Receiving and Storing Data ..................................... 4-6 
Cursor Generation .............................................. 4-6 
Keyboard Logic ................................................. 4-6 
Data Transmitter Logic ......................................... 4-6 
Interface Logic Control ........................................ .4-7 
4.2.8.1 Code Turnaround Control ............................. 4-7 
4.2.8.2 Reverse Channel Control. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-7 

iii 



TABLE OF CONTENTS (cont'd) 

SECTION PAGE 

4.2.9 CRT Display Monitor ........................................... 4-7 
4.2.10 Power Supplies ................................................. 4-7 

4.3 LOGIC DESCRIPTION ............................................... 4-9 

4.3.1 General Clear Circuit ... : ...................................... .4-9 
4.3.2 Display Counters ............................................... 4-9 
4.3.3 Row Counter and Offset Counter Logic .......................... 4-9 
4.3.4 Column Counter Logic ........................................ 4-11 
4.3.5 Cursor Presentation Logic .................................... 4-11 
4.3.6 Memory Address Logic. .. . . .. .. . .. . . . . . .. .. . . . . .. .. .. . . .. . .... 4-13 
4.3.7 Refresh Memory and Character ROM Logic ................... 4-15 
4.3.8 Erase Logic ................................................... 4-16 
4.3.9 WRITE PULSE Logic ......................................... 4-16 
4.3.10 Keyboard Logic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-16 
4.3.11 Beeper Logic .................................................. 4-18 
4.3.12 Data Receiver and Command Decoder Logic ................... 4-18 
4.3.13 Data Transmitter Logic.. . . .. . . . . .. . . . . . . . . . . . . .. . . .. . .. . . . . .. 4-19 
4.3.14 Video Blanking and Serializer Logic .......................... 4-21 
4.3.15 Monitor Drive Logic .......................................... 4-21 
4.3.16 Baud Rate Select Logic ....................................... 4-23 
4.3.17 Interface Control Logic ....................................... 4-23 

4.3.17.1 Code-Turnaround Control ............................ 4-24 
4.3.17.2 Reverse-Channel Control ............................. 4-24 

4.3.18 Attribute Logic ............................................... 4-24 
4.3.19 Program Logic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-24 
4.3.20 Keyboard Lock Logic ......................................... 4-24 
4.3.21 Power Supplies ............................................... 4-24 
4.3.22 ADM 5 Answerback .......................................... 4-25 
4.3.23 ADM 5 Extension Port Current Loop (Option) ................. 4-25 

V MAINTENANCE ........................................................... 5-1 

5.1 INTRODUCTION ..................................................... 5-1 

5.2 PREVENTIVE MAINTENANCE ...................................... 5-1 

5.3 CORRECTIVE MAINTEANCE ........................................ 5-1 

5.3.1 Fault Isolation .................................................. 5-1 
5.3.2 Failure Analysis ................................................ 5-1 

5.4 ADJUSTMENTS ..................................................... ; 5-4 

iv DP319 



TABLE OF CONTENTS (conl'd) 

SECTION PAGE 

5.5 REMOVING AND REPLACING MONITOR CRT 
AND SUBASSEMBUES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5-4 

5.5.1 Removing and Replacing CRT .................................. 5-4 
5.5.2 Removing and Replacing Flyback Assembly .................... 5-4 
5.5.3 Removing and Replacing Monitor Circuit Board ................. 5-5 

5.6 TROUBLESHOOTING THE MAIN CIRCUIT BOARD ................ 5-5 

5.7 REMOVING AND REPLACING THE MAIN CIRCUIT BOARD ....... 5-5 

5.8 REMOVING AND REPLACING KEY SWITCH CONTACTS .......... 5-5 

VI REFERENCE DRAWINGS ................................................ 6-1 

6.1 REFERENCE DRAWINGS ............................................ 6-1 

APPENDIX 
ASCI CODE CHART ................................................................... A-I 
CONTROL AND OPERATORS CODES ................................................ A-2 
ABSOLUTE CURSOR ADDRESSING OPERATION CODES .......................... A-3 

LIST OF TABLES 
TABLE PAGE 

1-1 ADM 5 Specifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-4 
2-1 Baud Rate Switch Functions .............................................. 2-4 
2-2 Configuration Control Switch Functions .................................. 2-5 
3-1' Keyboard Operations ..................................................... 3-5 
3-2 ADM Codes for Model 310 Printer ...................................... 3-9/10 
5-1 ADM 5 Fault Isolation .................................................... 5-2 
5-2 Beep and Contrast Fault Isolation ........................................ 5-2 
5-3 HDX Keyboard Fault Isolation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5-3 
5-4 FDX (Wraparound Plug) or Current Loop Fault Isolation .................. 5-3 
5-5 Main Circuit Board Connector Terminals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5-6 

DP319 v 



TABLE OF CONTENTS (cont'd) 

LIST OF FIGURES 
FIGURE 

1-1 
1-2 
1-3 

1-4 
1-5 
2-1 
2-2 
2-3 
2-4 
2-5 

3-1A 
3-1B 
4-1 
4-2 
4-3 
4-4 
4-5 
4-6 
4-7 
4-8 
4-9 

4-10 
4-11 
4-12 
4-13 
4-14 
4-15 
4-16 

PAGE 
ADM 5 Video Display Terminal ........................................... viii 
ADM 5 Data Flow Block Diagram ......................................... 1-3 
Standard ADM 5 Character Format (By Ascending ASCII 
Codes) with Hex Codes .................................................... 1-9 
ADM 5 Graphic Set and Control Codes .................................. 1-10 
Word Format Codes with Switch Configurations ....................... 1-11112 
ADM 5 Connector and Configuration Switch Locations. . . . . . . . . . . . . . . . . . .. 2-3 
Typical ADM 5 Application .............................................. 2-7 
RS-232C MODEM and EXTENSION Interface Logic ...................... 2-8 
Current Loop Interface Logic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-9 
ADM 5 Read Panel Controls ............................................. 2-11 
ADM 5 Standard Keyboard Operational Characteristics ................... 3-2 
ADM 5 Standard Keyboard Operational Characteristics (continued) ....... 3-3 
ADM 5 Functional Block Diagram ........................................ 4-2 
Character Position Layout (5 x 8 Character) ............................... 4-3 
Display Counter Timing for 5 x 8 Character ............................... 4-4 
Organization of Display Data in Refresh Memory ......................... 4-5 
Keyboard Logic Timing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-8 
Display Counters, Block Diagram ........................................ 4-10 
Row Counter and Offset Counter Logic, Block Diagram ................... 4-10 
Logic Block Diagrams ................................................... 4-12 
Memory Address Logic Block Diagram ................................... 4-14 
Keyboard Logic Timing .................................................. 4-17 
Data Receiver Logic and Command Decoders ............................. 4-19 
Data Transmitter Logic, Block Diagram. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-20 
Video Blanking and Serializer Logic, Block Diagram . . . . . . . . . . . . . . . . . . . .. 4-22 
Baud Rate Select Logic, Block Diagram .................................. 4-23 
Interface Timing for Code Turnaround ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-25 
Interface Timing for Reverse-Channel Operation ......................... 4-26 

vi DP319 



SECTION I 
GENERAL DESCRIPTION 

1.1 INTRODUCTION 
This section describes the primary functions 
of the Lear Siegler ADM 5 Video Display 
Terminal shown in figure 1-1. Other 
information in this section includes 
specifications, operating features and ranges, 
physical dimensions, and a list of available 
options. 

1.2 PURPOSE AND USE 
There are numerous applications of the ADM 
5, all involving the transfer of asynchronous 
data. In some applications, data transfer may 
be exclusively unidirectional; either from the 
ADM 5 to a host computer, or from the 
computer to the ADM 5. However, a more 
frequent application is one in which an 
operator communicates with the computer, 
and the computer reacts in accordance with 
its stored program. 

The ADM 5 Video Display Te~nal has the 
following general capabilities: 

• Full 128 ASCII character set with 80 x 24 
character non glare display 

• Lower case standard with full two-dot 
descenders 

• CAP LOCK Key 

• Edit Keys 
• Visual Attributes 

• TAB Key 
• Numeric Keypad with 15 keys 

• Program Mode 
• Five separate cursor control keys 
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• 10 communication rates in full-duplex and 
half-duplex send/receive modes 

• Scrolling 
• Absolute cursor positioning 

• Variable 9-, 10-, or ll-bit word structures 

• Selectable Auto New Line operation 

• Selectable standard RS-232C or 20mA 
current-loop interface, with RS-232C 
extension interface, for auxiliary devices. 
(Selectable keyboard lock or gated 
EXTENSION port.) Optional current-loop 
interface on EXTENSION port. 

• Special control character sequences 

• Selectable refresh rate 

1.3 PHYSICAL DESCRIPTION 
The ADM 5 is a self-contained unit 
consisting of three major assemblies: (1) base 
and cover assembly, (2) main logic board and 
(3) the CRT monitor. The power transformer, 
a beeper, and interconnect cabling are located 
on the base portion of the terminal. Supports 
and guide pins are also located on the base, 
and these are used for installing the main 
logic board. 

The co~er portion of the terminal contains the 
CRT monitor and its associates 
subassemblies. The cover is hinged to the 
base at the rear, and when swung open (see 
2.5.3), all components of the ADM 5 are 
exposed. 

The main logic board contains all other 
operating elements of the ADM 5 that are not 
contained in the CRT monitor and the base 



assembly. This includes the keyboard. The 
keyboard is made up of integrated key rows, 
or modules. It is built directly on the main 
logic board. The logic board rests on supports 
within the base, and is held in place by guide 
pins. Two connectors at the rear edge of the 
logic board provide the RS·232C/ current·loop 
interface and the RS·232C extension 
interface. 

The CRT monitor is a transistorized unit 
consisting of three subassemblies: (1) the 
CRT itself, (2) a printed circuit board that 
contains most of the video circuitry, and (3) 
the flyback subassembly. The monitor 
display· screen measures 12 inches 
diagonally, and resembles the CRT of a small 
black and white television set. 

1.4 OPERATIONAL DESCRIPTION 
The ADM 5 is an interactive device which is 
used to enter, display, and send information 
to a host computer, and to receive and display 
information from the computer. Using a 
keyboard similar to that of a teletypewriter, 
the operator may enter information which is 
immediately transmitted to the computer and 
may be simultaneously displayed on a 
cathode ray tube (CRT). Data from the 
computer is received and displayed at baud 
rates as high as 19200 (the maximum baud 
rate when using the current loop option is 
9600). Figure 1-2 illustrates the functional 
areas of the ADM 5 with corresponding data 
flow between these functional areas. 

1.4.1 Keyboard 
The keyboard contains 83 keys from which 
data entry and control functions are initiated. 
Each keystroke is encoded into a 
corresponding ASCII character which is 
immediately transmitted to the host 
com puter. The character is also routed back to 
the CRT display; directly via the I/O 
interface in half-duplex operation, or echoed 
from the host computer via the I/O interface 
in full-duplex operation. 

1.4.2 Input/Output (I/O) Port 
The MODEM (I/O) port is the link, or 
interface, that handles the flow of data in 
both directions between the ADM 5 and the 
computer. In half-duplex operation, each 
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character entered from the keyboard is 
transmitted and simultaneously routed back 
to the control logic and display memory for 
CRT display. 

1.4.3 ADM 5 Control logic 
ADM 5 Control Logic interprets the control 
codes that originate either at the keyboard or 
host computer, and directs the activities of the 
ADM 5 accordingly. These activities include 
data handling, and formatting. 

1.4.4 Display Memory 
The display memory contains random access 
memory (RAM), video logic, and character 
generation circuits appropriate for 
controlling the CRT display. The memory is 
capable of holding 1920 characters, which are 
stored in sequentially scanned locations. The 
scanned data is then sent to the CRT for 
displaying. Input to the display memory 
consists of the data character codes from the 
I/O port or keyboard, under the control of 
signals from the control logic circuits. 

1.4.5 CRT Display Monitor 
The CRT display monitor is a rectangular 
screen measuring 12 inches diagonally. Data 
characters are displayed on 24 equally-spaced 
rows, each consisting of 80 (maximum) 
characters. The 80 character lines are 
displayed clearly at a refresh rate of either 50 
or 60 Hz, corresponding to the AC line 
frequency. 

1.5 SPECIFICATIONS 
The ADM 5 specifications are listed in Table 
1-1. In addition, several operation features, 
such as send/receive modes, character 
format, word structure, data entry and 
overflow, and configuration control are 
discussed in the paragraphs that follow. 
Specific operational information regarding 
configuration control, format and work 
structure, modes, etc., is contained in Section 
II of this manual. 

1.5.1 Send/Receive Modes 
Two switch-selectable send/receive modes 
are available in the ADM 5: half-duplex and 
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SPECIFICATlor.J 

DISPLAY 

Display Fonnat 

CRT Screen 

Refresh Rate 

Horizontal Sweep Rate 

Display Area 

Character Set 

Character Matrix 

Character Field 

Cursor 

Cursor Controls 

Video A tt;-ibutes 

KEYBOARD 

Table 1-1. ADM 5 Specifications 

DESCRIPTION 

24 lines x 80 characters 

12-inch (30.5 cm) diagonal, P4 Phosphor, 
anti reflective su rface 

50 Hz or 60 Hz, depending on line frequency 
(switch selectable). 

16.2k Hz 

5.8 inches (14.7 cm) high x 8.3 inches (21 cm) 
wide. 

128 ASCII characters, upper and lower case, 
punctuation, and 32 control characters. 

5 x 9 dot matrix, including full 2 dot descenders, 
0.074 inch (1.88 mm) wide x 0.218 inch 
(5.53 mm) high. 

7 x 10 dot matrix, 0.103 inch (2.62 mm) wide 
x 0.241 inch·(6.14 mm) high 

7 x 10 dot matrix. Reverse image block cursor. 
Homes to upper left of screen. 

Individual cursor control keys; Backspace, 
Forespace, Up, Down, Home, Return, Line Feed. 

Reverse video, reduced intensity and reverse 
video/reduced intensity combination. 

Configuration 83 keys, 26-letter alphabet with upper and lower 
case, numerics 0 through 9, punctuation, caps 
lock All keys are automatic repeating at a rate 
of 22 characters per second. 
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Table 1-1. ADM 5 Specifications (continued) 

SPECIFICATION DESCRIPTION 

Numeric Key Pad 15 keys, 0 through 9, Return, Tab, Comma, 
Period, and Minus. 

Edit Keys Erase to end of line and erase to end of page. 

Functional Command Keys Escape, Rubout, (delete), Break, Control, Line 
Feed, Return, Tab, Shift, Clear, Program Mode, 
Here Is, Caps Lock. 

Data Entry Data entry on progressive lines from top to bot-
tom. Upward scroUing of entire display with top-
of-page overflow. Auto New Line is switch 
selectable. 

COMMUNICATIONS 

Transmission Conversation mode/full duplex, conversation 
mode/half duplex. 

Control Characters 32 control characters may be transmitted to the 
computer and/or entered on the screen. 

Computer Interfaces (Modem) RS-232C point-to-point or 20mA current loop. 

Data Rates 75,110,150,300,1200,2400,4800,9600, 
19,200. (Current Loop: 75 to 9600). 

Parity Even, odd, mark, space, or none. 

Word Structure: 

Total Word Length: 9, 10, or 11 bits 

Data: 7 or 8 bits (8th bit 0 or 1) 

Start: 1 bit 

Stop: 1 or 2 bits 
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Table 1.1. ADM 5 Specifications (continued) 

SPECIFICATION DESCRIPTION 

Extension Interface Extension RS-232C port for interfacing serial 
asynchronous ASCII hard copy printer, magnetic 
tape recorder, or other serial asynchronous de-
vices using selectable keyboard lock or gated 
EXTENSION port. 

Switch SeleCtable Settings All Baud Rates 
Half-Full Duplex 
RS-232C/Current Loop (MODEM) 
Auto New Line ON/OFF 
Odd/Even Parity 
7 or 8 Data Bits 
1 or 2 Stop Bits 
Parity /1 nhibit 
Bit 8 = 0 or 1 
Keyboard Lock/Gated EXTENSION port 
Secondary Channel 
Code Turnaround 
Local 
103 Modem 
202 Modem 

PHYSICAL 

Operating Environment: 

Temperature: 41° F to 104° F (5°C to 40°C) 

Humidity: 5% to 95%, noncondensing 

Altitude: 10,000 feet (3.048 km) maximum 

Power Requirements: 

Standard: 115 VAC ±10%,60 ±3 Hz, 60 Watts nominal. 

Optional: 230 VAC ±10%, 50/60 ±3 Hz, 60 Watts nominal. 

Heat Dissipation: 205 BTU per hour. 
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Table 1.1. ADM 5 Specifications (continued) 

SPECIFICATION DESCRIPTION 

Dimensions and Weight: 

Width: 15.6 inches (39.6 em) 

Depth: 20.2 inches (51.3 em) 

Height: 13.5 inches (34.3 em) 

Weight: 32 pounds (14.5 kg) 

OPTIONS 

Answerback 

20mA Current Loop or 
EXTENSION port 

Green Phosphor Screen 
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full-duplex. In the half-duplex mode, each 
character is transmitted to the computer as it 
is entered on the keyboard and is 
simultaneously displayed on the CRT 
monitor. To simulate data entry, when the 
ADM 5 is not connected to a computer, the 
half-duplex mode should be selected (see 
Table 2-2, switch S2-5). 

In full-duplex operation, the ADM 5 can 
transmit and receive information in both 
directions simultaneously. Characters are 
transmitted as they are entered at the 
keyboard, but are displayed only upon 
reception. In order to display transmitted 
characters, they must be echoed back from 
the host computer or data set. 

1.5.2 Character Format (Figure 1-3) 
The standard ADM 5 character set consists 
of 128 ASCII characters. Of these, 32 are 
control characters which can be displayed on 
the CRT screen if the terminal is operating in 
the PROGRAM mode. The terminal can be 
placed in the PROGRAM mode by means of 
the PROG key only. Placing the control 
characters on display is a feature of special 
use to the programmer. The normally 
displayable 95 characters (plus space) consist 
of upper and lower case letters, numerics; and 
punctuation marks. (See figure 1-4). 

1.5.3 Word Structure 
The ADM 5 can transmit and receive data 
characters in anyone of the asynchronous 
character formats shown in figure 1-5. 
These word format codes are selected by 
means of DIP switches located on the PC 
board. 

1.5.4 Data Entry and Overflow 
New data enters on progressive lines, from 
top to bottom. A line feed will cause upward 
scrolling of the entire display page, when the 
cursor is at the bottom line. When overflow 
occurs, the entire display page is scrolled 
upward one line as new data enters at the 
beginning of the new bottom line. If AUTO 
NEW LINE is not enabled, a CR/LF must be 
sent. 
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1.5.5 Configuration Control 
Default conditions for the ADM 5 are 
established by the selected positions of 
configuration switches, which are located on 
the main logic board. The switches are 
factory set in accordance with instructions 
established at the time of purchase of the 
ADM 5. Section 2 of this manual shows the 
locations of these switches so that they may 
be checked and/or reset at the time of the 
ADM 5 installation. 

1.6 OPTIONAL FEATURES 
The following features can be incorporated 
into the ADM 5 by installation of the 
appropriate option. 

1.6.1 Answerback 
When installed, this option is activated by 
means of the HERE IS key. Momentarily 
pressing this key initiates an identification 
message (stored in a special ADM 5 memory) 
that identifies the terminal. The HERE IS key 
is included in the keyboard of the ADM 5; 
however, this key has no function if the 
Answerback option is not installed. 
Answerback is also activated upon receipt of 
an ENQ control code from the host device. 

1.6.2 20mA Current Loop on 
Extension Port 

This option permits the EXTENSION port to 
be used in a current-loop application. 

1.6.2 230 VAC 
For this option, a 230-volt transformer and 
appropriate power cord are provided to make 
the ADM 5 suitable for 230-volt operation. 

1.6.4 Alternate Configuration -
Green Phosphor Screen 

This option provides a green phosphor 
display screen. 

1.7 RELATED DOCUMENTS 
ADM 5 Illustrated Parts Catalog DP719. 
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10 11 12 
eM3 

,. 15 s~"N 1 18 19 lA I. lC 10 IE 
A~ .,?LE ~Cl ~C2 BC. NAK ETI ~~N !oM S.,!I ~!C .~!i 9.5 .~s . .. .. .. :" :.. .. .. .. .. .. .. .. . . . .. -

20 2' 22 23 2. 25 2\1 27 21 21 2A 21 2C 20 2E 2F 

.. 
.:. 

30 31 32 33 ~ 35 38 37 38 39 3A 38 3C 30 3E 3F 

. - . 
.. 

.a . , • 2 <3 .. <5 .. <7 .. .. ... .. CC .0 <E OF 

.. -: : : : .. . -
50 51 52 53 54 55 5& 57 51 59 SA 5B 5C 50 5E SF 

... 
&0 61 12 63 IW 85 68 67 68 61 6A 6B 6C 6D IE IF 

-.-
70 71 72 73 7. 75 78 77 78 79 7A 71 7C 70 7E 7F 

. .. .. .. .. -

Figure 1·3. Standard ADM 5 Character Format (By Ascending ASCII Codes) with Hex Code 
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CONTROL CHARACTERS DISPLAYABLE CHARACTERS 

HEX 1ST 0 1 2 3 4 5 6 7 
BYTE BITS BITS 

43 76 000 00 010 0 10 10 101 1 1 11 
2ND 21 5 1 0 0 1 

0 0000 NUL OLE 0 @ P 
, 

P 

1 0001 SOH DC1 , 1 A 0 a q 

2 0010 STX DC2 " 2 B R b r 

3 0011 ETX DC3 # 3 C S c s 

4 0100 EOT DC4 $ 4 0 T d t 

5 0101 ENO NAK % 5 E U e u 

6 0110 ACK SYN & 6 F V f v 

7 0111 BEEP ETB I 7 G W 9 w 

8 1000 BS ( - ) CAN ( 8 H X h x 

9 1001 (SKIP) EM ) 9 I Y i Y 
HT 

A 1010 LF ( , ) SUB * J Z j z 

B 1011 VT ( t ) ESG + , K [ k { 

C 1100 FF ( - ) FS 
I < L \ I I 

I 

0 1101 CR GS 0- = M 1 m } 

E 1110 SO (HOME) :> N /\ n '"V 

RS 

F 1111 SI (NEW LINE) I ? 0 - 0 DEL 
US 

~~------~y~--------~I 
CONTROL CODES USE CONTROL KEY 

CONTROL CODES IN COLUMN WITH DISPLAYABLE 
o - USE COLUMN 4 CHARACTER KEYS 
CONTROL CODES IN COLUNM TO PRODUCE 
1 - USE COLUMN 5 CONTROL CODES 

.f.,. CTRL/CHARACTER 
I 

Figure 1-4. ADM 5 Graphic Set and CTRL Codes 
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WORD 
FORMAT 

52·10 

EllVln·Bit Weird 
with EVEN Plrity 78IT 
and 2 STOP Bits 

Elevln·Bit Word 
with ODD Plfity 7 BIT 
and 2 STOP Bits 
Tm·Bit Word 
with EVEN Plrity 78IT 
and 1 STOP Bit 

Ten·Bit Word 
with ODD Panty 7 BIT 
and I STOP Bit 
Elaven·Bit Word 
with No Pority • 8 BIT 
and 2 STOP Bits 

Ton·Bit Word 
with No Parity 881T 
and 1 STOP Bit 

Elevln·Bit Word 
with £VEN Parity 8 BIT 
and 1 STOP Bit 

Eleven·Bit Word 
with ODD Pority 8 BIT 
and 1 STOP Bit 

Nino-Bit Word 
with No Parity 7 BIT 
and 1 STOP Bit 

·ENPR . Enables Pority 
··DISPR . DiSlb11l Parity 

PCB SWITCHBANK 52 

52·9 S2·B 52·7 

EVEN 2SToP ENPR· 

ODD 2 STOP ENPR 

EVEN 1 STOP ENPR 

ODD 1 STOP ENPR 

X 2 STOP DISPR·· 

[>( I STOP DISPR 

EVEN 1 STOP ENPR 

ODD 1 STOP ENPR 

[X I STOP DISPR 

9',111·, OR II·BIT WORD STRUCTURf 

BITS 

52·6 0 1 2 3 I 4 I 5 6 7 

X START ACTI¥E BITS:' 1 OR 0 

C>< START ACTI~E BITS: = I OR 0 

X ACTltE BITS' = 1 OR Q START 
I I 

X START ACTlrE BITS: = I OR 0 

BIT B' Q ACTI~E BITS' = 1 OR Q OR START 
BIT 8' 1 , I 
BITS' Q 

ACTI!E BITS'. 1 OR 0 OR START 
BIT 8' 1 , I 
BIT 8' 0 ACTI~E BITS'. 1 OR 0 OR START 
BIT 8 = 1 I I 
BITS' Q ACTI~E BITS:' 1 OR Q OR START 
BIT 8' 1 

[X ACTI~E BITS:. 1 OR Q START ., 

Figure 1-5. Word Format Codes with Switch Configurations 
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8 9 10 

EVN 
PAR STOP STOP 

000 
PAR STOP STOP 

EVN X PAR STOP 

ODD X PAR STOP 

1 
OR STOP STOP 
Q 

1 X OR STOP 
Q 

1 EVN STOP 
OR PAR 
Q 

1 ODD 
DR PAR STOP 
Q 

STOP ~ X 





SECTION II 
INSTALLATION 

2.1 GENERAL 
Instailation procedures involving unpacking, 
site requirements, initial set-up, and 
operation checkout of the ADM 5 Video 
Display Terminal are contained in this 
section of the manual. 

2.2 SPECIAL SAFETY 
REQUIREMENTS 

Observe nomal safety procedures when 
installing the ADM 5. No special safety 
precautions are required for ADM 5 
installation. 

2.3 UNPACKING AND INITIAL 
INSPECTION 

Each ADM 5 is thoroughly inspected and 
carefully packaged prior to shipment. Every 
precaution is taken to ensure that each unit is 
complete and ready for installation at the 
customer's site. However, it is recommended 
that each unit be inspected upon receipt for 
transit damage. Start by examining the 
exterior of the package for evidence of rough 
or careless handling; then perform . a 
thorough visual inspection of the internal 
components and subassemblies. As a rule, 
most transportation companies will not 
honor claims for damage for damage unless 
they are filed promptly; therefore, the 
following steps should be taken: 

1. Verify that each item shown on the Sales 
Order Packing Slip has been included in 
the shipment. Contact Lear Siegler or 
your distributor immediately in the event 
of packing shortage. 
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2 Verify that the serial number of the unit 
. corresponds to that shown on the invoice. 

3. Check the hardware to determine if any 
assemblies or screws were loosened 
during shipment. Tighten as required. 

4. Inspect for dust or foreign material 
which may impair electrical contact 
when cable connections are made. 
Vacuum to remove any loose dirt. 

5. Install and test the ADM 5 as soon as 
possible after delivery. (This is very 
important since internal dama~e to the 
equipment cannot be determmed by 
visual inspection alone.) 

s. If, in your opinion, the equipment has 
been damaged - either internally or 
externally - notify the agent of the 
transportation company immediately, 
and ask him to make an inspection. If 
assistance is needed to describe the 
extent of the damage or the repairs that 
will be necessary, contact your local 
Sales and Service Office. 

2.4 SITE REQUIREMENTS 
The ADM 5 may be used conveniently in a 
normal office environment, as no special 
mounting provisions are required. However, 
it is recommended that a weather protected 
environment with an ambient temperature 
range of 41°F to 104°F (5°C to 40°C), and 
relative humidity of less than 95 percent be 
maintained for equipment use. 



To prevent internal condensation 
from developing, allow the ADM 
5 to temperature stabilize when 
changing locations. Condensa
tion will adversely affect the 
operation of the ADM 5. 

Whenever the ADM 5 is physically moved to 
a warmer environment than its former 
location, be sure to allow sufficient time for 
the equipment temperature to equalize with 
the warmer location before activating the 
terminal. Condensation developed by the 
temperature differential may possibly impair 
ADM 5 operation. 

Refer to Section 1 of this manual for physical 
dimensions of the ADM 5, as well as 
installation power and environmental 
parameters. The basic requirements for 
reliable installation of the ADM 5 are as 
follows: 

• Table or desk for mounting. 

• Standard three-pronged, lIS-volt, power 
outlet. 

• Cable connection to the host, modem, 
serial printer, or other auxiliary device. If 
connection to a remote computer is 
desired, a modem or data set may be 
required. 

2.5 INITIAL PREPARATION 
Initial preparation includes; making sure 
that the ADM 5 will not be plugged into an 
AC line power outlet that will damage the 
equipment; and checking and/or resetting 
the configuration control switches as 
necessary. 

2.5.1 Line Voltage Selection 
The ADM 5 is shipped properly wired for 
either 115-volt or 230-volt AC line power, as 
specified in the purchase order. Any change 
for operation on a different line voltage 
requires changing compo~ents in the ADM 5, 
which should be accomplished only by 
authorized Lear Siegler Maintenance 
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Personnel. (Unauthorized circuit or 
component changes invalidate the equipment 
warranty.) 

2.5.2 Configuration Control Switch 
Settings 

DIP switches located on the main logic board 
are provided for establishing the default state 
of selected system operating characteristics. 
These switches are initially set at the factory 
in accordance with customer requirements, as 
expressed on the Terminal Ordering Form. 
Any required switch settings should be made 
before attempting to operate the terminal. 
Figure 2-1 shows the location and identity of 
the configuration control switches, as well as 
connector/pin designations. Tables 2-1 and 
2-2 describe the function and factory setting 
of each switch. 

WARNING I 
Dangerous voltages exist within 
the ADM 5. Always disconnect 
the AC power cord before opening 
the ADM 5 case to access any 
internal components. 

Set DIP switches ON or OFF 
using DIP switch Setting Tool 
857001. DO NOT use a ball point 
pen or pencil; the switches could 
become contaminated with 
conductive debris. 

2.5.3 Access to Configuration 
Control Switches 

Access to the configuration control switches 
is obtained by opening the cover of the ADM 
5, as follows: 

1. Disconnect the AC power cord from 
source receptacle. 

2. Remove the two screws located under the 
front comers of the base and lift the cover 
upwards and to the rear of the terminal, 
until it rests on the table or desk 
supporting the equipment. 
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POWER INPUT CONNECTOR 
U11 SWITCH 53 

MOOEM RSo232C ta CURRENT PIN 
NO. FUNCTION 470.r. 1/2W 

LOOP CONNECTOR U&I ACTIVE CURRENT STO 123456 
1 9.4VAC LOOP RESISTORS 

FACTORY lililililil~ ON PIN 2 9.4VAC 
IFIELD INSTALLED ONLY) 

SETTING OFF 
NO. SIGNAL FUNCTION 3 31VAC 

4 GNO .. I-"CVE 
",a.XMIT 1 FRAME GND 5 31VAC REFER TO TABLE 2·2 

2 BA XMIT 
3 BI RCVE 
4 CA RTS 
5 CI CTS SWITCH S5 
6 CC oSA 
1 GND 
I CF OCO STo 

9 .. FACTORY ~ NORM 

10 SETIING FILL 

11 SA SEC ATS 

~ 
FILL I NORM 

12 SBSEC ACVE 
ENABLES FILL I OEFEATS FILL 13 .. 

14 .. 
15 .. 

~ 16 .. - Iii 
MONITOR CONNECTOR 

11 CL OUT IJ21 ,. .. 

1\ 19 .. PIN 

20 CD NO. FUNCTION 

21 .. 
R9 RIO 1 GNo 

22 READ BACK EN··· 2 V DRIVE 
23 CL INPUT 

j 
3 VIDEO 

24 CL OUT ...- 4 
25 CL INPUT 53 5 H DRIVE 

6 EOPT GNo 
7 KEY 

~ 
8 

EXTENSION RSo232C CONNECTOR 9 +15V 

~, V 10 GNO 

PIN 
NO. SIGNAL FUNCTION 

1 FRAME GNo SWITCH 54 

2 EX IA 

~ 
3 EX II 
4 EXCA 

STO 

~ ~ 
FACTORY GT 

5 EX CI 

54 -----------=- SETIING LK 
6 CC 

I 7 GND -=Jl--" 
GT LK 

a EX CF 

~ 
REFER TO TABLE 2·2 9 .. 

10 ·IZV· 
11 EXSA 
12 EXSI SWITCH 52 
13 .. 
14 .. 
15 .. STo I 2 3 4 5 6 7 8 9 10 

1& .. FACTORY ~~~~~~~~~~ OFF 
11 "'12V· POWER INPUT SETIING ON 
11 .. ONNECToR un 

19 .. 
20 EXCD 

PIN REFER TO TABLE 2·2 

21 .. NO. FUNCTION 

22 1 2O.5VAC 
23 2 2D.5VAC 
24 EXT CL IN· 3 CHASSIS GNO SWITCH SIIBAUO RATE SWITCHI 

25 EXT CL OUT· 4 GND 
5 GNO 

STo 1 2 3 4 5 6 7 8 9 10 
FACTORY ~~~~~~~~~ OFF 
SETIING ON 

·WHEN OPTIONAL EXTENSION PORT CURRENT LOOP INSTALLE~ 
··NO PIN INSTALLED IN CoNNECToA REFER TO TAILE 2·1 

···00 NOT USE: FOR FACTORY TESTING ONL Y 

Figure 2-1. ADM 5 Connector and Configuration Switch Locations 
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Table 2-1. Baud Rate Switch Functions 

SWITCH NO. NAME FUNCTION 

51-1 75 BAUD 
... 

51-2 110 BAUD 

51-3 150 BAUD 

51-4 300 BAUD 

S.1-5 600 BAUD BAUD RATE switches for selecting 
MODEM port baud rate. 

Sl-6 1200 BAUD SELECT ONE ONLY. 

Sl-7 2400 BAUD 

Sl-8 4800 BAUD 

S19 * ·9600 BAUD 

Sl-10 ** 19200 BAUD .. 
* Factory Setting 

**Not applicable for current-loop operation 

2.6 INTERFACE INFORMATION 
The ADM 5 may be cabled directly to a local 
computer, or it may be connected via 
telephone data lines to a remote computer 
located anywhere in the world. Remote 
computer connnections require the use of a 
modem or data set. Refer to figure 2-1 for the 
connector/pin assignments for the MODEM 
and EXTENSION ports. Figure 2-2 shows a 
typical ADM 5 application. 

2.6.2 RS-232C Extension Port 

2.6.1 R S - 2 3 2 C Mod e m P 0 r t 
Interface 

The MODEM port interface is used to connect 
the terminal directly to a computer, modem or 
data set, in RS-232C or current-loop 
application. See figures 2-3 and 2-4. 

2-4 

Interface 
The EXTENSION port interface extends the 
standard RS-232C capabilities of the ADM 5 
by allowing the connector of a serial RS-232C 
peripheral. 

The gated EXTENSION port mode, when 
selected by switch S4, allows selective 
transmission of data from the keyboard, in 
Half-Duplex mode, or the communication line 
through the EXTENSION port. 

Note 
The peripheral device that is 
attached to the EXTENSION port 
must operate at the same baud 
rate as the communication line. 
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Table 2-2. Configuration Control Switch Functions 

SETTING 
SWITCH NO. NAME (UP = OFF FUNCTION 

DOWN = ON) 

52-1 Reserved 

52·2 AUNL EN - AUNL 015 ON AUNL EN (Auto New Line Enable): Causes the 
cursor to move to the beginning of the next line 
automatically after the 80th character position 
is typed. If the cursor was previously on the 
bottom line, the display will scroll upward one 
line. The operator continues typing on the next 
new line. 

OFF AUNL 015 (Auto New Line Disable): Disables 
Automatic New Line Function. 

52-3 50 Hz· 60 Hz ON Selects 50 Hz. 

OFF Selects 60 Hz refresh rate for data on 
CRT. Refresh rate is not synchronized to line 
frequency, but should be set to correspond with 
powerl i ne frequency. 

52-4 R5232 - CU R LP ON RS232: Selects RS-232C interface for commu-
nication through MODEM connector. 

OFF CUR LP (Current Loop): Selects 20mAcurrent-
loop interface for communication through 
MODEM connector. (9600 Baud max) 

52-5 HDX-FDX ON HDX: Places ADM 5 in half-duplex mode. Each 
character is sent to the computer as it is entered 
on keyboard and displayed on CRT. 

OFF FOX: Places ADM 5 in full-duplex mode. 
ADM 5 transmits and receives in both directions 
simultaneously. Each character must be echoed 
back from the host or modem to be displayed. 

52-6 BIT 8 = 0 - BIT 8 = 1 NOTE 
This switch is active only 
when 52-10 is in posi ti on 
BIT 8 

ON BIT8=0: Forces bit 8 to a zero value. 

OFF BIT 8 = 1: Forces bit 8 to a one value. 

52·7 ENPR·DI5PR ON ENPR (Enable Parity): Enables parity bit after 
7- or 8-bit data word. 

OFF DISPR (Disable Parity): No parity bit after 7-
or 8·bit data word. 

52·8 1 STOP - 2 5TOP ON 1 Stop: Selects 1 STOP bit 

OFF 2Stoo: Selects 2 STOP bits 

Note: Switch banks 51 and S2 UP = OFF DOWN = ON 
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Table 2-2. Configuration Control Switch Functions (cont'd) 

SWITCH NO. NAME SETTING FUNCTION 

52·9 ODD· EVEN NOTE 
This switch is active 
only when 52·7 is in 
position ENPR 

ON ODD: Selects ODD parity 
OFF EVEN: Selects EVEN parity 

52-10 7 BIT - 8 BIT ON 7 BIT: Selects 7-bit data word 
OFF 8BIT: Selects 8-bit data word 

53-1 ET (EOT)- OFF (See Function) One switch active only in conjuction with 202 -

53-2 EX (ETX)- OFF type modem operation to select the primary 

channel turnaround code. (See Function 
Description for 53-3 and 53-4) 

53-3 CD (CODE) (See Function) Active only when 53-4 (22) is ON. Used to 
select method of line turnaround for half-duplex 
operation as follows: 

ON Enables line turnaround using primary 
channel. Turnaround code may be either ETX 
or EaT. 

OFF Enables line turnaround using secondary 
channel. 
Both 53-1 (EOTI and 53-2 (ETX) must be OFF. 

53-4 22 (2021 See Function Only one switch may be active at any time. Used 
53-5 13(103) to select one of the following methods of commu-
53-6 LC (LOCAL) nicating with host computer. 

22: ON enables connection to 202-type modem. 
Secondary channel or line turnaround code 
changes direction of data in primary channel. 

13: ON enables connection to 103-type modem. 
Request to Send (CA) line is held high. 

LC: ON enables direct computer connection 
without modems. Request to Send (CA) line 
rises and falls with each character transmitted. 

54 GT-LK GT Enables gated EXTENSION port mode 
which allows ON/OFF control of the 
EXTENSION port. 

LK Used to enable the keyboard Enable/ 
Disable operation. 

55 NORM - FILL NORM Disables FILL function. 

FILL Enables FILL function. Display is filled 
with zeroes for test purposes. 

2-6 OP3l9 



ADM 5 
VIDEO DISPLAY 
UNIT 

MODEM PORT 

INTERCONNECT 
CABLES 

TRANSMISSION LINES 

DATA SET OR MODEM 

INTERCONNECT CABLES 

LSI 310 PRINTER 

Figure 2·2. Typical ADM 5 Application 
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CURRENT 
.- LOOPXMTR 

-xr,m 1 DATA 

~ FDx,;J AS'" f Cl 
RCVE HDX 
DATA S2·5 S2-4 

S3·5 ." 103 Kt- ":" 

S3-4 -~ 202 1 ~ 

r I S3-6 .~ LOCAL - -
CONTROL 
LOGIC 

I -/ 

r-D 

. 

"FACTORY TEST ONLY DO NOT CONNECT 

~ 

MOOEM 
J6 

r--

rf7 I 

XMIT 2 

~ 7 

-
RCVE 3 

RTS 4 

CTS 5 

OSR 6 

OCO 8 

SEC XMIT 11 

SEC RCVE 12 

DTR 20 

READ BACK EN 22 
V--

EXTENSIO 

~ 
20 

12 

II 

8 

6 

5 

4 

3 

2 

I m 7 

V-

Figure 2-3. RS-232C MODEM and EXTENSION Interface Logic 
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EQUIP 
GRD 

BA 

SIG GRD 

8B 

CA 

CB 

CC 

CF 

SA 

SB 

CD 

N 

DTR 

SEC RCVE 

SEC XMIT 

DCD 

DSR 

CTS 

RTS 

RCVE 

XMIT 

EQ GRD 

SIG GRD 
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ADM 5 HOST 

MODEM 
J6 

EQUIP 
GRO 

XMTR 

17 + 

XMIT 
DATA 24 

FULL DUPLEX 
PASSIVE 

ReVE 
DATA 

z 
0 
;: 
< 

MODEM a: 
J6 ::l 

.C! 
EQUIP i! 
GRO Z 

XMTR 
0 
U 

17 C a: 
XMIT < 

C 
DATA 24 Z 

< ... 
en 

HALF DUPLEX 

J 
PASSIVE 

RCVE 
23 DATA 

25 

MODEM 
J6 , EQUIP 

l 
RIO +,2V GRO 

XMIT 
DATA 

Z 
'FULL DUPLEX 0 

;: ACTive < a: 
::l 

RCVE C! 
DATA i! 

Z 
0 
U 
-' < 
Z 

MODEM 
0 
;: 

J6 IL 

EQUIP 0 
RIO +'2V I GRO C 

w 
-' 
-' < ... 
en 

XMIT ?; 
DATA 0 

-' w 
HALF DUPLEX i! 

PASSIVE 

J 
RCVE 
DATA 

FOX/HOX SWITCH MUST BE IN FOX POSITION FOH CURRENT-LOOP OPERATION 

Figure 2-4. Current-Loop Interface Logic 
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2.7 INSTALLING THE ADM 5 
To install the ADM 5, proceed as follows: 

1. Verify that the POWER ON/OFF switch 
is OFF. See figure 2-5. 

2. Connect the interconnect cable(s) using 
the appropriate information in figure 2-
1 and 2-2. 

3. Set the configuration control switches to 
the positions desired. Refer to Table 2-2. 

4. Set SI (Baud Rate Switch) for the desired 
baud rate. Refer to Table 2-1. 

5. Connect the power cord to a grounded AC 
outlet of the proper voltage. 

2.8 POWER TURN-ON AND TURN
OFF 

Proceed as follows: 

1. Set the POWER ON/OFF switch to ON. 
See figure 2-5. 

2. Wait approximately 20 seconds for the 
ADM 3 to warm up. A reverse block 
cursor should appear in the upper left 
comer of the screen. 

If power is recycled ON and OFF 
using the POWER ON/OFF 
switch, wait 10 seconds between 
the OFF and ON operations to 
prevent possible damage to. the 
ADM 5 electronics. 

3. If the cursor does not appear, 
momentarily press HOME key. If this 
fails to produce the cursor, adjust the 
CONTRAST control on the front panel. 
The cursor should be present. 

Not. 
If the Full-Duplex mode is 
selected, typing at the keyboard 
will not display characters unless 
echo-back from the host computer 
or modem is provided. If Half-

2-10 

Duplex mode is selected, data will 
be displayed only if CLEAR TO 
SEND is present or interface cable 
is disconnected. 

2.9 CARE OF THE ADM 5 
This portion of the manual provides the 
required operator instructions pertaining to 
routine maintenance for the ADM 5. 
Preventive maintenance procedures are 
limited primarily to cleaning and inspection 
steps. 

2.9.1 Cleaning 
At periodic intervals, clean the exterior 
housing and lightly dust the unit using a soft 
brush or damp lint-free cloth. However, paper 
towels may be substituted if desired. Remove 
smudges from the CRT exterior housing with 
conventional spray cleaners or alcohol. Do 
not use petroleum base cleaners, such as 
lighter fluid, as this could be harmful to the 
painted surface. Use only a lint-free soft cloth 
to clear the CRT screen filter. Be careful not to 
scratch the CRT screen, and do not use freon 
cleaners, alcohol, or ammonia. 

2.9.2 Inspection 
Periodically. inspect keyboard assembly for 
freedom of movement. Determine that the 
intensity of character trace on th~ CRT screen 
has not diminished. Any required mechanical 
or electrical adjustment should only be 
performed by an authorized Lear Siegler 
Service representative to insure warranty. 
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MODEM PORT INTERFACE CONNECTOR 

POWER ON/OFF SWITCH 

EXTENSION INTERFACE CONNECTOR 

POWER CORD 

CONFIGURATION 
SWITCHES 

(O.SA SLO-BLO) 

Figure 2-5. ADM 5 Rear Panel Controls 
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SECTION III 
OPERATION 

3.1 GENERAL 
The ADM 5 is used to enter, display, and send 
information to a host computer. It performs a 
similar function by accepting information 
from the host and displaying the information 
on the CRT screen or acting on control 
information. In this section of the manual, 
the various keys and specific control codes are 
described. 

3.2 KEYBOARD OPERATION 
The operator uses a keyboard very similar to 
the keyboard of a teletypewriter to enter data. 
Information typed by the operator may be 
displayed on the CRT screen immmediately, 
as during Half-Duplex, operation, or as an 
echo from the remote computer, as during 
Full-Duplex operation. 

Figures 3-1A and 3-1B show the layout of a , 
standard ADM 5 keyboard. Functionally, the 
keyboard consists of displayable character 
keys and special function keys. Some of the 
special function keys can also be used in 
conjunction with" certain displayable 
character keys to command specific control 
operation. All keys repeat automatically 
when held down longer than approximately 
400 milliseconds. 

In the standard ADM 5, 96 characters 
(including space) are displayed. These 
include upper and lower case alphabet, 
numbers, punctuation marks, and most 
symbols. For special applications, usually at 
the discretion of the Programmer, all 128 
ASCII characters may be displayed in 
Program Mode. Control characters (CR, LF, 
FS, etc.) are written as they are typed, and the 
appropriate symbols are displayed. For 
example: CR, LF, and FS would be displayed 
as CR, LF, and FS. 
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Not. 
Typing at the keyboard always 
generates codes which are 
transmitted. However, in order for 
characters to be displayed and for 
control codes to affect the ADM ,5 
in FDX Mode, the characters must 
be echoed back from the host 
computer. All display actions 
described below assume that the 
generated codes are properly 
echoed. 

Except for a number of special operation keys, 
the keyboard is equipped with key roll-over 
protection (i.e. each key which is pressed must 
be released before the next key code can be 
produced). 

"The keyboard contains the following 
functional keys: 

• Terminal control keys 

• Lower and upper case alpha characters 

• Numeric characters on main and 
auxiliary keyboards 

• Numeric characters with SHIFT (main 
keyboard only) 

• Special characters 

• Special characters with SHIFT 

• Operational control keys 

3.2.1 Terminal Control Keys 
The SHIFT key is similar to the shift key of a 
conventional typewriter (refer to Table 3-1, 
Item 7). The key is used to produce shifted 
ASCII codes associated with upper case 
alpha characters (A to Z) and with the upper 
symbols of keys capable of producing two 



IHERE lsi key is operational only if 
Answerback Option is installed. When 
typed, key transmits an identification 
message (stored in a special ADM 5 
memory). 

IESC' is used in conjunction with 
otherwise displayable characters to 
produce an ESC sequence (See 
Operators Quick Reference Chart of 
Control and Operation Codes in 
Appendix A.) 

~ puts terminal in Program 
Mode which causes control codes, 
entered from keyboard or received 
from host to be displayed. Terminal 
does not execute operations specified 
by control codes while in Program 
Mode. Typing IPROGI again 
terminates Program Mode. 

IBREAK! generates a BREAK 
condition on the Transmit Data, 
Current Loop and Secofldary 
Transmit lines. 

ISHIFTI must be held down while 
affected key IS typed. Enables upper 
case alpha characters and symbols, 
as well as a shift in certain special 
operations. 

(CAP LOCKI shifts only lower case 
alpha characters into upper case. To 
set (lamp ON), press !CAP LOCK! 
once to release (lamp OFF), press 
!CAP LOCK) again. 

(SPACE! bar advances cursor one 
space to the right each time bar IS 

typed. Any character under cursor IS 

rep!aced by a SPACE. Holding bar 
down produces a continuous string of 
SPACES until released. 

(ERASE LINE' erases characters 
starting with the cursor position 
through the end of the line. Erased 
characters are replaced with spaces. 

(ERASE PAGEl erases all characters 
starting with the cursor position 
through the last character displayed. 
Erased characters are replaced with 
spaces. 

Alphanumeric, punctuation, and 
special character keys produce 128 
displc:yable characters. Typing any of 
these keys with ~ depressed 
produces an upper case alpha 
charactel or the symbol Imprinted on 
the upper portion of the key Setting 
ICAP LOCKI produces upper case 
alpha characters only. 

(CONTROL liS held down whole 
typing an otherWise displayable 
character key to generate one of the 
32 control codes. Only 14 control 
codes are applicable to the ADM 5 
operation. Refer to the Operators 
QUick Reference Chart of Control and 
Operation Codes In Appendix A. 

Figure 3-1A. ADM 5 Standard Keyboard Operational Characters 
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Moves the cursor incrementally in the speci
fied direclion as long as key is held. Char
acter under cursor. or characters passed 
over by cursor are not erased. 

DOWNLINE UPLINE BACKSPACE FORESPACE 

IHOME! moves cursor to first 
character position on page (upper left 
corner) 

LINE 
FEED 

RUB 

IUNE FEED I moves cursor to the 
same column position of next lower 
line. 

1 2 

IRuel transmits DEL (RUeOUT) 
character to the host computer Cursor 
does not advance after typing IRUBI 
May be used by host as a character 
erase code 

I RETURN I moves cursor to the first 
character pOSition In the line 
containing cursor 

3 

• 

R 
II 
T 
U 
R 
N 

I Numeric I key pad is 
provided for convenianca 
when rapid numeric 
enlries need 10 be made. 
Key pad characlers are 
nOI affected by I SH I FT I 
key. No.5 key is dimpled. 

II!iJ transmits HT 
character to Host 
(No ADM 5 operation I 

ICLEAR! IS operational only when SHIFT 
IS held down I SHIFTlcLEAR! or CTRL 
causes data to be erased from screen and 
from display memory All 80 x 24 character 
POSitions are filled with SPACE codes. 
Cursor goes to HOME 

Figure 3·lB. ADM 5 Standard Keyboard Operational Characteristics (continued) 
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different symbols. No character is produced 
when the SHIFT key is operated by itself. 

The CAP LOCK key allows the operator to 
type a series of shifted alpha characters (but 
not shifted numeric or special characters) 
continuously, without using the SHIFT key. 
Pressing the CAP LOCK key sets the CAP 
function and lights a lamp in the key. 
Pressing CAP LOCK a second time releases 
the function and extinguishes the lamp. No 
character is produced when CAP LOCK is 
pressed. 

The space bar generates an ASCII space code 
for transmission. A space character (blank) 
also appears on the CRT display. 

3.2.2 Alphanumeric Keys 
The alphanumeric keys (refer to Table 3-1, 
Items 1,2, and 3) are used to write any of the 
standard ASCII characters shown in 
ascending ASCII sequence referred to in 
Figure 1-3. Pressing any alpha (A to Z) or 
numeric (0 to 9) key produces the ASCII 7-bit 
binary code associated with the unshifted 
character. When used in conjunction with the 
SHIFT key, the ASCII code is shifted to that 
associated with the upper case character on 
an alpha (A to Z) key and the upper symbol on 
a double-operation key. Such keys include 
main keyboard numeric keys (which are 
double-operation keys) but not auxiliary 

. keyboard keys (0 to 9 and special characters 
TAB-,.). The auxiliary (numeric) key pad is 
mainly for convenience when performing a 
large number of numeric entries. The 
arrangement of these keys facilitates making 
the numeric entries, as opposed to using the 
main keyboard keys. 

Only alpha key-operations are shifted by 
means of the CAP LOCK key. Numeric key 
operations (on main and auxiliary 
keyboards), as well as all special character 
key operations are not functionally affected 
by the CAP LOCK key. Typically, the ASCII 
code produced by an alpha numeric key 
closure represents simply the character 
typed. Thus, a typed y, Y, or 7 represents a y, 
Y, or 7. When preceded by an ESC, or 
FUNCTION code, however, the ASCII code 
has an entirely different significance, 
depending upon which special operation has 
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been selected. These special operations are 
described under Programming Considera
tions. 

3.2.3 Special Character Keys 
Functionally similar to the alpha numeric 
keys, the special character keys (shifted and 
unshifted) when used in the fashion of a 
conventional typewriter, produce ASCII 
codes which express the symbol on the key 
(refer to Table 3-1, Items 5 and 6). 

3.2.4 Operational Control Keys 
The keyboard contains a number of 
operational control keys which are used 
unshifted or shifted to provide specific 
terminal operations. These keys consist of 
those keys not previously categorized as 
alphanumeric and special character keys 
(Items 1 through 6, Table 3-1) with the 
exception of the ESC, CTRL, and 
FUNCTION keys. For· the purpose of this 
discussion the operational control keys have 
been grouped according to specific 
operations, each of which is discussed in 
detail in the specified paragraphs, as follows: 

• Terminal Control Operations (para
graph 3.2.1) 

• Cursor Control Operations (paragraph 
3.3) 

• Data Editing Control (paragraph 3.4) 

• Data Transmission Control Operations 
(paragraph 3.5) 

3.3 CURSOR CONTROL 
OPERATIONS 

The cursor is a bright rectangular marker on 
the ADM 5 display that indicates the entry 
point for the next character to be displayed. 
As characters are entered, the cursor moves 
from left to right across the display. When the 
cursor is positioned over a character already 
displayed, that character appears as a reverse 
image in the cursor. Cursor positioning may 
be controlled from the keyboard or from the 
remote computer. Operational control of the 
cursor is accomplished by using 
appropriately labeled operational control 
keys (un shifted and shifted) on the keyboard. 
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Table 3-1. Keyboard Operation 

PAR. 
CONTROL REF. FUNCTION 

1. Alphabet Keys 3.2.2 Lower case a to z 

2. Alphabet, with SH I FT or 3.2.2 Upper case A to Z 
CAP LOCK 

3. Numeric (Main and Numeric 3.2.2 Numerals 0 to 9 
Keyboards) 

4. Numeric (Main Keyboard) 3.2.2 Special Characters: 
with SHIFT -!"#$%&'O . 

5. Special Characters (Main and 3.2.3 Special Characters: 
Numeric Keyboards) - A\] [;:@,./ 

-
6. Special Characters (Main 3.2.3 Special Characters: 

Keyboard) with SH I FT =-1 } {+*'><? 

7. Term inal Control: 

I CAP LOCK I 3.2.2 Locks/unlocks keyboard CAP status 

ISHIFTI 3.2.2 Lower/upper case alpha character; 
special characters and operations 

I SPACE BARI 3.2.2 ASCII space character on display 

8. Cursor Control: 3.3 

IHOMEI Cursor to HOME position 

[I][IJEJE] Increment up, down, left, right 

I RETURNI Left margin, same line 

I LINE FEEDI Same column, next line 
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Table 3-1. Keyboard Operations (continued) 

PAR. 
CONTROL REF. FUNCTION 

I ERASE LINE I .9. 3.4 Erase line containing cursor to spaces 
from right of cursor to end of line 

I ERASE PAGE I Erase page to spaces from cursor position 
to the end of the page 

ISHIFT CLEAR I Clear screen to spaces 

10. Data Transmission Control: 3.5 

IBREAKI Sets BREAK condition on transmit data 
line 

ITAB/ Transmits HT character to host (host 
should place cursor in selected location) 

11. Programming Considerations 3.6 

ICONTROLI (ASCII CHARACTER)I Generate control codes 

IEscl Generate ESC code for special functio:1s 

IPROGI Puts terminal in Program Mode for display 
of control codes 

IHERE lsi Transmits identification message 
(operational only if Answerback Option 
is installed) 
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The following operational control keys affect 
cursor position. 

• HOME 

• 

• t 

• -
• -

Moves the cursor to the first 
character position on the 
page (top line, most left-hand 
position). 

"Down Line" moves cursor to 
the same column of the next 
lower line. 

"u p Line" moves cursor to 
the same column of the next 
higher line. 

"Back Space" moves cursor 
one position to the left. 

"Fore Space" moves cursor 
one position to the right. 

• RETURN Moves cursor to first 
character position in the line 
in which cursor rests. 

• LINE FEED Moves cursor to the same 
column of the next lower line. 

3.4 DATA EDITING CONTROL 
OPERATIONS 

The ADM 5 is equipped with data editing 
capabilities. At the keyboard, the operator 
may use the appropriately labeled special 
editing keys to accomplish the following 
editing activities: 

• Character type-over 

• Clear entire screen to spaces 

• Erase to end of line 

• Erase to end of page 
The following special operation keys are used 
for data editing: 

• ERASE LINE erases all characters, 
beginning with the cursor position, 
through the end of the line field that 
contains the cursor. Erased characters are 
replaced with spaces. 

• ERASE P AGE erases all characters, 
starting at the cursor postion and 
progressing through to the end of the data 

DP319 3-7 

on display. Erased characters are 
replaced with spaces. 

• CLEAR operates only in combination 
with the SHIFT key to erase data from the 
display screen memory to spaces. 

3.5 DATA TRANSMISSION 
CONTROL 

3.5.1 BREAK Key 
The BREAK key generates a break condition 
on the Transmit Data, Current Loop and 
Secondary Transmit lines. 

3.5.2 TAB KEY 
The TAB key is used to transmit HT character 
to host (NO ADM 5 Operation). 

3.6 PROGRAMMING CONSID-
ERATIONS 

3.6.1 CONTROL Key 
The CO NTROL key is held down while typing 
an otherwise displayable character key to 
generate one of the 32 control codes. Only 14 
control codes are applicable to the ADM 5 
operation. Refer to the Operators Quick 
Reference Chart of Control and Operation 
Codes in Appendix A. 

3.6.2 ESC Key 
The ESC key is used in conjunction with 
otherwise displayable characters to produce 
an ESC sequence. (See Operators Quick 
Reference Chart of Control and Operation 
Codes in Appendix A.) 

3.6.3 PROG Key 
The PROG key puts the terminal in Program 
Mode which causes control codes, entered 
from keyboard or received from host, to be 
displayed. The terminal does not execute 
operations specified by control codes while in 
Program Mode. Typing PROG key again 
terminates Program Modes. 

3.6.4 HERE IS Key 
The HERE IS key is operational only if the 
Answerback Option is installed. When typed, 
this key transmits an identification message 
(stored in a special ADM 5 memory). 



3.7 INTERFACE CONTROL 
OPERATIONS 

3.7.1 Data Communication Ports 
Communications between the ADM 5 and 
the host computer or modem is accomplished 
using the MODEM port. Transmission may 
be in one direction at a time, as in lialf-Duplex 
operation; or in both directions 
simultaneously, ~s in Full-Duplex operation. 

3.7.2 Request to Send Operation 
The ADM 5 may receive data at any time over 
the RCVE line (BB). Data transmission is 
controlled by Request to Send (RTS) over line 
CA, Clear to Send (CTS) over line CB, and 
Carrier Detect (DD) over line CF (Secondary 
Channel). 

Request to Send (RTS) is set (high) to inform 
the host that the ADM 5 wishes to transmit. 
RTS may be controlled in one of five ways, as 
follows: 

1. RTS may originate from a peripheral 
device connected to the EXTENSION 
port. 

2. RTS remains low (XMIT disable) if 
LOCAL (S3-6), 103 (S3-5), and 202 (S3-4) 
switches are all set to OFF (open). 

3. LOCAL (S3-6) switch set to ON (closed): 
RTS rises before transmission of each 
character and falls when character has 
been transmitted. 

4. 103 (S3-5) switch set to ON (closed); RTS 
remains high all the time. 

5. 202 (S3-4) switch set to ON (closed): RTS 
is controlled through the ADM 5 
interface by either code turnaround or 
reverse-channel turnaround operation. 
Transmission may be in only one 
direction at a time (Half-Duplex). 

3.7.2.1 Secondary Channel Turn-
around Operation 

Secondary channel turnaround operation is 
enabled by setting switch 202 (S3-4) to ON 
and switch CODE (S3-3) to OFF. Both 
switches EOT (S3-1) and ETX (S3-2) must be 
set to OFF. In this operation, RTS is 
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controlled by secondary channel signals, 
instead of turnaround codes on the primary 
channel. 

ADM 5 transmission takes place when the 
host raises SEC RCVE (Secondary Receive 
Data) over line SB, and DCD (Carrier Detect) 
on line CF falls to indicate that the host has 
completed (character transmission). RTS 
(Request to Send) over line CA goes high; the 
CTS (Clear to Send) over line CB from the 
host initiates ADM 5 transmission. 

When SEC RCVE (Secondary Receive Data) 
over line SB goes low while DCD over line CF 
is high, RTS is unconditionally reset, thus 
inhibiting ADM 5 transmission. 

SEC XMIT (Secondard Transmit Data) over 
line SA rises, allowing the host to transmit. 
Each time RTS switches between high and 
low, the ADM 5 ignores any further 
commands or codes for approximately 250 
milliseconds, to allow time for the host to 
propagate signals. 

3.7.2.2 Code Turnaround 
Operation 

Code turnaround operation is enabled by 
setting switch 202 (S3-4) to ON and switch 
CODE (S3-3) to ON. Additionally, either 
switch EOT (S3-1) or ETX(S3-2) must be set to 
ON. RTS over line CA is set (high) when DCD 
(Carrier Detect) over line CF falls as the result 
of decoding the ETX (EOT) code from the 
host, indicating that (character) 
transmission is complete. Data transmission 
from the ADM 5 may take place when CTS 
(Clear to Send) from the host over line CB is 
set (high). 

When ETX (EOT), terminating each· 
character, is again decoded, RTS (and CTS 
from the host) are reset to the marking state. 
ADM 5 transmission is inhibited, and the 
terminal will not recognize any further 
commands or codes for approximately 250 
milliseconds, to allow time for the host to 
propagate its signals. 
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3.8 PROGRAMMING 
CONSIDERATIONS 

3.8.1 Remote CTRL Operation 
The host computer has full control over the 
ADM 5. All control operations which are 
possible from the keyboard can also be 
executed from the computer by transmitting 
the appropriate CTRL codes. (Refer to the 
Chart of Control and Operation Codes in 
Appendix A.) Displayable characters will be 
recognized and acted upon, in the same 
manner as that described for keyboard 
operations. 

3.8.2 Remote Load-Cursor 
Operation 

The computer may command the ADM 5 
cursor to any absolute screen position, as 
shown in the Chart of Absolute Cursor 
Positions in Appendix A. 

3.9 GATED EXTENSION PORT 
OPERATION 

The RS·232C EXTENSION port provides a 
convenient method for attaching an auxiliary 
serial asynchronous device to the ADM 5. 
The device may be an additional terminal; 

however, a more common application is for a 
hard copy device such as a Lear Siegler Model 
310 Printer. The EXTENSION port parallels 
the RS·232C MODEM port, such that any 
data sent to the terminal through MODEM 
port is also passed through the EXTENSION 
port, unless the port is disabled using the 
gating function described below. 

3.9.1 
The gating function allows the host computer 
to tum the EXTENSION port ON and OFF, 
using control codes. This function is enabled 
by setting DIP switch S4 on the main logic 
board to the GT position. With S4 in this 
position, the CTRL 0 (ASCII-SI) command 
disables the port, while CTRL N (ASCII·SO) 
enables the port. 

When a Model 310 Printer is connected to the 
EXTENSION port, several control and 
operation codes used for controlling ADM 5 
operations will be passed through the port 
and affect printer operations also, as shown 
in the following chart: Codes will execute the 
required functions and pass the commands 
through the EXTENSION port when switch 
S4 is in the GT (gated EXTENSION port) 
position. 

Table 3-2. ADM Codes for Model 310 Printer 

COMMAND ADM 5 lSI MODEL 310 PRINTER 

ICTALI L/ Increments Cursor by 1 Performs form feed 

ICTALINI Enables EXTENSION port when in gated mode Turns ON elongated print 

ICTALjOI Disables EXTENSION port when in gated mode Turns OFF elongated print· 

IESC IGI Sets reverse video or restores standard video Clears horizontal tabs 

ICTAll KI Upline Vertical tab 

'NOTE: If mora data is to ba transmittad to tha printar aftar turning off alongatad print, 

the I CTFIL 10 • should ba followed with a I CTFIL I N I when in the geted mode. The 

I CTFI LIN I will not be sent out the port if it was pravioully disebled. 

3.10 VIDEO ATTRIBUTES apply only to the line containing the 
attribute. The attributes are established by 
appropriate operation codes. (Refer to the 
Chart of Control and Operation Codes used 
by the ADM 5 in Appendix A.) 

Video attributes (Reverse Video, Reduced 
Intensity, and Reverse Video/Reduced 
Intensity combination) highlight selected 
fields in the display. The selected fields will 
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SECTION IV 
THEORY OF OPERATION 

4.1 GENERAL 
This section contains the theory of operation 
for the ADM 5. 

4.2 FUNCTIONAL DESCRIPTION 
The functional block diagram for the ADM 5 
is shown in figure 4-1. The diagram 
illustrates the flow of data through the 
functional areas of the ADM 5. 

4.2.1 Display Generation 
Signals that cause a display to be generated 
and maintained on the screen are furnished 
by a string of counters (display counter logic). 

The first counter (dot counter) is clocked by 
pulses which are generated by a crystal 
controlled oscillator of 10.8664 MHZ. These 
clock pulses are the primary timing signals in 
the ADM 5. The purpose of the dot counter is 
to time the presentation of the sequential 
address to the character generator and the 
presetting of the video serializer. Each 
increment of the counter defines the position 
of a single dot in any line (dot row) of any 
character in the display. Each character is 
made up of a 5 x 9 array of dots (figure 4-2). A 
character position is seven dots wide and ten 
dots high to provide 2-dot spacing between 
characters both horizontally and vertically. 

A single horizontal sweep of the CRT beam 
produces the dots specified for all the 
characters in a given dot row. The character 
position counter is incremented for every 
seventh dot column to define the position of 
each character in the row. At the end of each 
dot row, the line counter is incremented and 
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the next dot row is scanned out. The character 
row counter is incremented by every tenth dot 
line to define the position of the next 
character row. 

The four display counter outputs control 
memory addressing, character generation, 
and many other functions of the ADM 5 logic. 
Figure 4-3 shows the timing relationship of 
the four outputs from a 5 x 9 display counter. 

4.2.2 Display Refresh Operation 
The contents of the refresh memory (an entire 
page of data) are continously presented on the 
screen. Memory address logic requires only 
sequential character and row counts (CCn 
and RCn) to read out the memory contents of 
the storage latches. 

Each character read from the refresh memory 
is stored for presentation to the ROM 
character memory (and to data transmitter 
logic for read-back test operation). Figure 4-
4 shows the organization of display data in 
the refresh memory. 

The refresh memory is made up of four 1k, 4-
bit semiconductor RAM devices for 
upper/lower case, 24-line display (the 8th bit 
is used for reduced intensity). 

The ROM character generator decodes the 
stored ASCII coded characters and produces 
a string of five-bit words which specify the dot 
pattern to be displayed for each characterin a 
given dot row (line). The bits in each word are 
position coded to establish the dot pattern. 
The count CCn causes the individual dot 
patterns to be assigned the appropriate 
character positions in each dot row as it is 
presented to the ROMs. 
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4.2.3 Monitor Video 'and Drive 
Circuits 

The character position counter (CCn) and 
character row counter (RCn) count data read 
from the refresh memory and sent to the ROM 
character generator. Data is then presented to 
the monitor video circuits as a continuous 
serial dot stream, except during CRT retrace 
periods. The CCn count is used to trigger the 
CRT horizontal drive. The vertical drive is 
triggered when the RCn count reaches 24. 

4.2.4 Receiving and Storing Data 
Data transmission rates are selected in the 
ADM 5 to match those devices on the other 
end of the line. The receive clock and the 
transmit clock may be the same or different 
rates (split baud rate option). Baud rates 
(from 75 to 19,200 baud) are obtained from the 
3.1104 MHz pulse stream (dot count DC1) 
which originates at the display dot counter. 
Baud rates are selected by means of a BAUD 
RATE switch. 

The received data is clocked into the refresh 
memory which is addressed by the memory 
address logic. During loading, the memory 
address is formed by summing the Cursor 
Row Position Count (CRn) which represents 
the true position of the cursor on the screen 
and the Offset Count (OCn), which represents 
the number of lines that the display has 
scrolled. The virtual address which is thus 
derived corresponds to the refresh address for 
that data row. The Refresh Address is 
determined by another circuit which sums the 
current Display Row Count (RCn) and the 
Offset Count (OCn). Received commands 
(control codes) are decoded and used to 
control ADM 5 logic. Commands include 
Line Feed, Backspace, Carriage Return, and 
other functions. 

4.2.5 Cursor Generation 
. The cursor marks the position on the display 
in which the next character will appear. 
Cursor information is OR gated into video 
output logic along with character bits read 
from the ROMs. 
The cursor is displayed as a 7 x 10 reverse 
block containing the character over which the 
cursor currently rests. 

4-6 

The cursor position count WCn is used to 
address the refresh memeory in Write 
Operation. Readback test operation (factory 
test only), also uses the WCn count. 

4.2.6 Keyboard LogiC 
The Keyboard and associated logic is used to 
compose data for display and simultaneous 
transmission. In Half-Duplex transmission a 
character typed by an operator appears as 
KCn at the data transmitter logic and is sent 
to the receiver via the HDX/FDX Switch prior 
to being loaded into the refresh memory for 
display. In Full-Duplex transmission, 
characters originating at the keyboard are 
always transmitted and appear on the 
display only if they are echoed back from the 
computer or modem. 

The keyboard is encoded by generating the 
128 complete sequence of7-bit ASCII codes at 
high speed and trapping the code that 
matches a depressed key. The code sequence 
is repeated continuously unless a key is 
pressed. The code sequence is clocked at a 
counter by KBCKL which is the gated 
character rate signal, CCO. The keyboard 
logic timing is shown in figure 4-5. 

4.2.7 Data Transmitter Logic 
The data transmitter logic receives a 7-bit 
character generated at the keyboard or at the 
optional answerback logic through the KCn 
lines. The transmitter logic then converts the 
7-bit character into serial-bit form, along with 
start, parity, and stop bits, and sends the 
formatted data work to a modem or computer. 
The data that may apply to the transmitter 
are; 

a. Keyboard charact~rs KCn and the 
XLOAD signal from keyboard logic, 
when READ is false (normal operation) . 

b. Characters of the answerback message 
applied through KCn lines, when the 
Answerback option is included in the 
ADM 5 and READ is false. 

c. The contents of the refresh memory 
buffer (CBUFn) when READ is true (in 
read back test operation). 
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The gated XMIT CLK that clocks the 
transmitter is selected by the BAUD rate 
select logic and is 16 times the baud rate. 

In read back test operation (factory only) the 
contents of the memory buffer (CBUFn) may 
be accepted for transmission in the same 
manner as data on the KCn lines. 

4.2.8 Interface Logic Control 
The interface control logic controls the Clear
to-Send and Request-to-Send exchanges 
between the modem or computer and the 
ADM 5. Either a code-turnaround or a reverse 
channel system may be used to transfer 
control from one end of the communication 
line to the other. Switches adapt the logic to 
interface with type 103 or 202 modems or to 
operate under internal control. 
CLR TO SEND (high) permits data 
transmission logic to produce XMIT CLK, 
sending data from the ADM 5. If CLR TO 
SEND falls when a byte is being transmitted, 
the transmit clock is maintained until the 
byte has been completed, then falls to shut off 
the clock and return the line to the marking 
state. REQ TO SEND (RTS) may be 
controlled in one of five ways as follows: 

a. RTS may originate at an extension port. 

b. If switches 202, 103, and LOCAL are all 
open, RTS remains low all the time. 

c. If only switch 103 is closed, RTS remains 
high all the time. 

d. If only the LOCAL switch is closed, RTS 
rises to transmit each character, and 
falls when the character has been shifted 
out of the ADM 5. 

e. If only the 202 switch is closed, RTS may 
be controlled through the ADM 5 
interface in either code turnaround, or 
reverse-channel operation. 

4.2.8.1 Code Turnaround Control 
Either an ETX or an EOT code may be 
selected, depending upon the position o( the 
ETX and EOT switches, to initiate 
turnaround operation. When the selected code 
appears in the input data, LATCHED CODE 
is set. When CARRIER DETECT falls 
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(figure 4-15) indicating that the remote end 
of the line has dropped, RTS is set. 

RTS is reset when ETX or EOT is again 
decoded and the logic switches to the receive 
mode. Following a turnaround command, no 
further command will be recognized for 
approximately 250 milliseconds. This 
interval gives the modem time to propagate 
its signals. The interval is timed-out by two 
flip-flops, a couunter, and the signal SBEN 
that controls resetting of RTS. 

4.2.8.2 Reverse Channel Control 
During reverse channel operation, RTS is 
controlled by SEC RECV DATA (SB) and 
CARRIER DETECT (CF) from the modem. 
When SB goes low, RTS is unconditionally 
reset (figure 4-16)switching the interface to 
receive data. In normal reverse channel 
receive operation, CF is high at this time, 
causing SEC XMIT DATA to rise. 

When the remote end of the line raises SB and 
then drops its RTS (and CF), the ADM 5 will 
activate its RTS. The ADM 5 will then ignore 
further commands for a 250 millisecond 
period while the modem propagates its 
signals. 

4.2.9 CRT Display Monitor 
The CRT display monitor employed in the 
ADM 5 is a solid-state unit for use in 
industrial and commercial installations 
where reliability and high-quality video 
reproduction are desired. 

The monitor features printed circuit board 
construction for reliability and uniformity. 
All circuits of the monitor are transistorized. 

Several different monitor assemblies have 
been utilized in the ADM 5. For details on 
operation, layout, and parts information refer 
to Section 6 which includes the various 
assemblies. 

4.2.10 Power Supplies 
AC power is applied to the transformer 
through the ON/OFF switch on the rear of 
the ADM 5. The different stepped down AC 
voltages are connected to the main circuit 
board connectors. Recetifiers, filter 
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capacitors, and voltage regulators are all 
located on the main circuit board. 

A + 15V DC supply required by the monitor is 
made up of a type 7S15 device and a simple 
transistor shunt regulator. Located at the 
bottom of the terminal pan is a primary fuse. 
It is a O.S Ampere Bla-Blo 115V fuse or a 0.4 
Ampere Blo-Blo 230V fuse. 

4.3 LOGIC DESCRIPTION 
The following paragraphs describe the 
operation of logic represented by each block 
in the overall block diagram, figure 4-1, as 
well as logic and circuits performing 
functions not indicated in figure 4-1. Refer 
to block and timing diagrams that 
accompany the text, as well as to the logic 
diagram included in Section 6 in this 
manual. 

4.3.1 General Clear Circuit 
Circuits shown on sheet 7 of the logic diagram 
cause all control logic in the ADM 5 to be 
initialized when applied power causes the +5V 
DC supply to rise. 

As the supply voltage reaches trigger level of 
a retriggerable one-shot, the one-shot creates 
the reset signal CLEAR, which is distributed 
to ADM 5 logic through inverters. 

4.3.2 Display Counters 
The display counters provide a count of dot 
positions and dot rows, character position in 
a character line, and character rows. These 
counts define the position of each dot in a 
character matrix, and the position of each 
character in the total display. Figure 4-6 is a 
block diagram of this logic, and timing is 
shown in figure 4-3. 

The basic clock is a 10.SS64-MHz signal 
generated by a simple oscillator circuit. The 
clock (CLK) drives the dot counter. 

The dot counter counts the seven dot columns 
comprising each character. The counter is 
preset to 10 at the count of zero, counts 
through the overflow at 15, and is again 
preset at zero. Its final count, DC3, clocks 
successive addresses to the character ROMs, 
and triggers the character position counter. 
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The eight-stage character position counter 
controls the position of each character on the 
SO-character raster line, and controls 
horizontal retrace time. The counter provides 
a total count of 96 (SO counts for character 
position, and 16 count for the retrace). The 
character position counter counts from zero to 
79, presets to 240, counts through the overflow 
at 255, and then wraps to zero. Outputs CCO 
through CC6 are binary counts, but CC7 has a 
value of SO. That is, CC7 is low while SO 
character position are counted, and high 
during retrace time. CC7 is clocked to the 
frequency of 16.2K Hz. 

A flip-flop produces the signal ICCSO for the 
first count of retrace time. ICCSO indicates the 
time at which a command at the 1/0 interface 
may be acted upon. The output of the LCCLK 
flip-flop clocks the character line counter. 

The character line counter counts the lines 
that form each row of characters. The counter 
counts modulo 10. Counts 0 and 9 form spaces 
between characters, and dot rows are formed 
by counts 1 through S. The last count, LC3, 
clocks the character TOW counter at a 
frequency of 1620 Hz. 

The character row counter counts the 24 
character rows appearing vertically on the 
display, and counts through vertical retrace 
time. A switch S2 (60 EN) sets up logic to 
produce 60 STOP at the proper time, resetting 
the counter to zero to begin the next character 
row count (the retrace time will be longer 
when B2 is in the 50 Hz position). 

4.3.3 Row Counter and Offset 
Counter Logic 

The Row Counter (figure 4-7 and Logic sheet 
3) defines the actual row in which the cursor 
resides, and consequently, the row in which 
new data entered into memory will appear on 
the screen. This counter will be cleared to zero 
by a power-up clear, key-clear operation, or a 
clear screen command. 

The Offset Counter relates absolute memory 
addresses, during data entry and refresh, to 
the virtual (apparent visual) row addresses 
which are generated by scrolling operation. 
The OC, like the RC, is initially cleared by any 



LR KEVC 

CLRSC 

CC80 

RN 

LCD 

ENX 

LF 

BOFL 

GATED 

0 

XCLK 

ESC 1. 2 

BEL 

DATA 1·DATA5 

VT 

DCD·DC3 

CCO-CC7 

ICCao 

LCCLK 

LCD· LC3 

RCD· RCS 

Figure 4·6. Display Counters, Block Diagram 

DISABLE CLR SCRN 

CLEAR .1 
HOME-. 

START STARTCLR CLEAR ~ --
LOGIC LOGIC CLROC 

START ---- f 
ON LINEA 

• I • 
LINE·FEED I-- OCO·OC4 
SELECT ccao OFFSET 

LOGIC COUNTER 

I--

T --CR 23 

OCLOD OFFSET 
LIMIT 

BORROW LOGIC 

J ROWCLR 

ON LINE 3 ROW 
CRQ.CR4 

COUNTER 

U '--. LOAD·ROW 
LOGIC -- -- ROW R24/31 CR 23 

LIMIT 
LOGIC -

UPLINE ON 
LOGIC 

t CRO 

Figure 4·7. Row Counter and Offset Counter Logic, Block Diagram 

4-10 

TOMEMORV 
ADDRESS 

" CURSOR 
PRESENTATION 
LOGIC 

DP319 



one of the clear-screen operations noted 
above, however, a sequence is then initiated 
by the START logic, which causes space
codes to be written into each character cell of 
the current row during first 80 character
periods of one line-scan period. At the end of 
the line-scan, CC80 will generate a line-feed 
signal, DNLINEA, which will increment the 
OC. The process is then repeated, with the OC 
pointing to the next row of memory addresses, 
which are also filled with space-codes. 

Mter 24 such operations, the OCLOD signal 
is generated, which terminates the START 
operation, and freezes the OC at a count of 
zero. At this point, both the Rowand Offset 
counters will contain "minimum count" and 
the true and virtual row-addresses will be the 
same (MS-A). 

After completion of a clear operation, the 
Offset Counter will be disabled until the Row 
Counter has been advanced or set to 23 
(bottom row). 

Whereas the Offset Counter can only be 
incremented (DNLINEA), the Row Counter 
can be incremented, decremented, cleared or 
loaded with an absolute value (DNLINEB, 
VT, ROWCLR, LDROW). In the event a value 
in excess of 23 is loaded, the counter will be 
disable for maximum (23) count. If the Row 
Counter is decremented when it currently 
holds the minimum count, BORROW will 
occur, and the counter will be forced back to 
minimum count (ROWCLR). ROWCLR is 
also generated if a HOME (RS), directive is 
received. 

4.3.4 Column Counter Logic 
The Column Counter (figure 4-8) and logic 
sheet 4) and its associated logic define the 
character-position of the cursor. The counter 
is bidirectional, to accommodate both 
backspace and forespace operations, and is 
capable of being loaded, via an associated 
multiplexor, with either of two fixed values, or 
a variable position-code which is obtained as 
the last character of the four-part Load 

. Cursor sequence. 

Back-spacing (count-down) is affected only 
by a local or remote backspace command 
(BKSP), while forward-spacing may be 
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accomplished by either a character-entry, a 
forespace command or a 'Read' operation. All 
received characters will cause a forespace 
after the character is written into memory, 
except control characters and the three non
control characters which follow ESC during a 
Load Cursor sequence. For the character
entry and forespace commands (FF), the 
counter is advanced during CC80 time. 
During Read operation (test only), a forespace 
is generated each time XLOAD occurs, 
indicating, the initiation of character 
transmission. 

The Column Counter is cleared in anyone of 
four situations: 

a. A Carriage Return (CR) command is 
received, either from the keyboard or a 
remote source. 

b. A Home (RS) command is received. 

c. An underflow occurs, due to attempts to 
back-space from column O. 

d. A start-sequence is initiated by one of the 
power-up/ clear operations. 

When the Column Counter is incremented 
past the 80th column-count (code=79), an 
overflow signal is generated, causing an 
absolute count value to be loaded into the 
counter at the next LCCLK transition (CC81-
time). If the auto-new-line switch is open, a 
7910 code will be loaded, forcing the cursor 
back to the last column position. If auto-new
line is closed, a zero-code will be loaded 
(carriage return) and a line-feed enable signal 
(BOFLO) will be generated, to enable either 
the Row or Offset counter to be incremented. 

4.3.5 Cursor Presentation Logic 
The cursor logic (see figure 4-8 and logic 
sheet 7) performs the function of detecting the 
current -character-cell in which the cursor 
resides. The logic consists of a set of three 
comparators, a pair of unit-delay flip-flops 
and video mixing circuits. One comparator 
relates the current cursor row, as defined by 
the cursor Row Counter, to the Display Row 
Count. When coincidence occurs, an equality 
signal (ROWCOG) is generated. 

ROWCOG is gated to the two column 
comparators. The two column comparators 
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relate the 7-bit WC counter code to the Display 
Column Count. When coincidence occurs an 
equality signal (CURDET) is generated for 
the line erase logic and is also sent to the 
delay flip-flops which are clocked by DC3 
from the row counter logic to delay the 
detected coincidence signal two character 
periods to synchronize the cursor with the 
displayed characters on the screen. The 
delayed (CURSOR) signal is gated with the 
character video data in an exclusive OR 
element, causing the character to appear as a 
reverse image in the cursor. 

4.3.6 Memory Address Logic 
The logic group shown in figure 4-11 and 
Logic Sheet 5 performs all the functions 
related to reconciling the current entry-row 
(Cursor Row Counter) and virtual row (Offset 
Counter) positions to a physical row-address 
in memory, and additionally, converting the 
visual 80-character by 24·row visual format to 
a 64 by 30 byte memory array. The first task is 
accomplished by two five-bit and two two-bit 
full adders, while the second is performed by a 
set of multiplexors. 

The first five-bit adder produces a sum equal 
to: 
Display Row Count + Offset Count ;0 1 = 
SUMR 

This function provides the required 
relationship between current display rows 
and the virtual row-address during refresh 
scanning, in order that the data might be 
displayed on the proper row of the screen, 
consistent with the scroll history since the 
last clear-screen operation. Ifn'o scrolling has 
occurred, the offset count will be zero, and 
data for the top row of the display will be 
obtained at memory-row 1 (0 + 0 + 1 = 1). 
Likewise, data for display-row 22 will come 
from memory-row 23, and data for the bottom 
row will come from memory-row zero. One of 
the two-bit adders, plus associated gates, 
performs the function of reconciling sums 
greater than 23 to a 24-row universe, by 
adding an appropriate adjustment factor to 
all such sums (23 + 0 + 1 = 24 0). 

DP319 4-13 

If the display has been scrolled one time, data 
for the top row will be obtained from memory
row 2 (0 + 1 + 1 = 2) and data for the bottom row 
from memory-row 1, thus, it can be 
demonstrated that all the data in memory will 
appear to have moved upward on the display 
by one row, after the scrolling operation, even 
though its actual physical location in 
memory is unchanged. The only physical 
alteration, in this example, occurs in memory
row 1, which is erased (see Section 4.3.8) 
during the scroll operation, leaving the new 
bottom row address locations clear for new 
data-entry. 

Each subsequent scroll operation will, 
therefore, cause a successively higher 
memory-row address to assume the top 
display-row position, with the row previously 
associated with that position erased and 
"rolled" to the bottom of the display. 

The second five-bit adder produces a sum 
equal to: 

Cursor Row Count + Offset Count + 1 = SUMW 

This function reconciles the current cursor 
row-position, which is the row on which new 
data-entries must appear on the display, to 
the scroll-history, which determines the last 
memory-row that was erased and rolled to the 
bottom of the display. If no scrolling has 
occurred and the cursor is on the top row, the 
resultant sum will be memory-row 1, which is 
the desired row for data-entry, since that is 
the row from which data will be obtained for 
the top row of refresh. If the cursor were 
moved to the bottom row, the sum would be 
zero (23 + 0 + 1 = 24 0), due to the action of a 
second adder and gate set which reconciles all 
CR + OC 1 sums greater than 23 to values 
between 0 and 23. This also is consistent with 
the refresh adder-set, since any data entered 
under these circumstances will be routed to 
memory-row zero. 

As scrc;>lling occurs, the second adder group 
maintains the proper relationship between 
the cursor position and the virtual display
rows, such that data-entry will always occur 
in the memory row which is displayed during 
the same row-scan time as the cursor. 
Consider as another example, a display 
which has been scrolled six rows, after which 
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the cursor is positioned to row 20. The 
memory-row actually displayed on row 20 will 
be: 

20 + 6 + 1 = 27-3 

If an entry is made at the current cursor 
position, the same summation will occur 
using the Cursor Rowand Offset Counter 
values, and the entry will be made in row 3. 

The multiplexor section of the Memory 
Address Logic manipulates the CR + OC and 
RC + OC sums derived above, plus the 
information from the Display Column 
Counter (CCO - CC7) and Cursor Column 
Counter WCO -WC6) in order to resolve the 80 
x 24 display matrix to a 64 x 30 memory 
matrix; The first-stage multiplexors 
distinquish between Refresh accesses to 
memory and write accesses, since the former 
are governed by the RC + OC sum and the CC 
Counter information, while the latter are 
governed by the CR + OC sum and the WC 
counter. 
The time-period when CC7 is false is the 
active display-time for each scan-line, and 
therefore, defines Refresh-access time. 
During horizontal retrace, when CC7 is true, 
the memory is available for data-entry. 
During test read-back, the first-stage 
multiplexor is locked into the "Write" mode in 
order to expedite the transfer of information, 
since display functions are not necessary 
during this operation. 

The most significant position of the CC/WC 
multiplexor is used as a selection signal for 
the SUMRISUMW multiplexor, and in the 
write-phase will always cause selection of 
SUMW (CR + OC) for the LINE1 -UNE4 and 
Chip-Enable functions. In Refresh mode the 
SUMR (RC + OC) outputs will normally be 
selected, however, during Clear Screen or 
Line Erase (when scrolling) operations the 
term ERASEF will force selection of the 
SUMW terms, in order that all erasures can 
take place during CC7 time and thereby 
minimize the total time required for such 
operations (see Section 4.3.8). 

The selected low-order column terms (MAO -
MA3) require no additonal modification, 
since the smallest increment of memory 
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allocated to a given line is 16 characters. The 
three high-order column terms (POS4 - POS6) 
and the four high-order row terms (LINE 1 -
LINE4), however must be modified to account 
for the maximum column-width of the 
memory matrix of 64 characters. 
Accordingly, the final multiplexor stage uses 
the column-term POS6 to distinquish between 
column-positions greater (or equal to) and less 
then 64. For positions less than 64, the high
order address functions MA4 - MA9 are 
derived from POS4, POS5 and UNE1 -
LINE4 respectively: This translation 
provides a direct relationship between a 24 x 
64 section of memory, and that position of the 
display defined by 18WS 0-23 and columns 0-
63. For column positions 64-79, POS6 
switches the multiplexor to derive MA4 -MA 7 
from LINE1· LINE4, respectively, and forces 
MA8 and MA9 true. This translation relates a 
6 x 64 section of memory to the last 16 column 
positions of the 24 display rows, by allocating 
one-quarter of each memory-row 
progressively, to the remainder of each 
display row. The chip-enable functions define 
even and odd display rows and memory
groups, and therefore, require no translation. 
The organization of display data in memory, 
is shown on figure 4m4. 

4.3.7 Refresh Memory and 
Character ROM Logic 

Logic Sheet 9 shows the logic associated with 
the Refresh Memory RAM and the Character 
Memory ROM. 
Data from the input buffer (DATAl- DATA8) 
is loaded into, or read from, the RAM Refresh 
Memory 'by address lines MAO - MA9. A 
memory cell is loaded for each character by 
the Write Pulse. 

CHIPEN A is low as data is loaded into, or 
read from, RAMs storing the 12 odd lines of 
display data. CHIPENB enables the RAMs 
storing the 12 even lines in a 24-line display. 

At the end of each character period, DC3 
clocks an addressed character into buffer 
latches which store the character to be 
encoded by the ROM. The buffer latches are 
cleared by ICC80 and with CC7, for 
horizontal blanking. 



The 2K ROM decodes CBUFn characters and 
produce an 8 bit output code that provides the 
dot pattern for each line in the character 
matrix. Each of the nine lines in the character 
matrix is identified by the line count LCO
LC3. The parallel-bit information output by 
the ROM is serialized by a shift register for 
presentation to the video monitor. 

4.3.8 Erase Logic 
A display line is erased by the Logic shown on 
Schematic page 8 and 3. 

The ERASEF signal is turned on by 
SETERA. SETERA describes the condition 
in which both PGMOD and LFI are true, 
causing the offset counter to begin counting 
and the lines to scroll each time a line-feed is 
caused by the column counter overflowing 
(BOFLO). 

ERASEF is turned off by CC80A after a 
single character row has been cleared, during 
scrolling. 

However, when START is raised by a CLR 
SCRN or KEY CLR Code, ERASEF remains 
high until START is turned off by an overflow 
of the offset counter. Consequently the entire 
screen is erased. 

The erase page logic is shown on pages 8 and 
12. The ERASE pulse is generated by 
keyboard action after debounce circuitry is 
applied. A page erase is synchronized from 
the cursor detection logic signal (CURDET) 
and is clocked from DC2. The erase page logic 
is also one of the ESC functions when decoded 
as ESC Y. Erase page is terminated when the 
row counter goes to 23 and count row 24 is set 
for LDCUR, which loads the cursor to the 
lcoation it resided befor the start of ERASE 
PAGE. 

4.3.9 WRITE PULSE Logic 
The WRITE PULSE signal loads data into 
the refresh (RAM) memory. Logic that 
generates WRITE PULSE is shown in sheet 8 
of the logic diagram. 

WRITE PULSE consists of gated pulses 
clocked by dot count DC1, and is normally 
gated on by FORESPACE or ERASE LINE. 

4.3.10 Keyboard Logic 
Keyboard logic is shown on sheets 10 and 11 
of the logic diagram. Timing of keyboard 
logic functions is shown in figure 4-10. 

The keyboard is encoded by generating the 
complete sequence of 7-bit USASCII codes at 
high speed, and trapping the code that 
matches a depressed key. The codes are 
generated continually and repetitively unless 
a key is pressed. This code sequence is clocked 
at a counter by KBCLK, which is a gated 
character rate signal CCO. 

The four least-significant bits of the count 
(KC1-KC4) encode the 16 rows of the 
USASCII code chart. The three remaining 
bits (KC5-KC7) encode the eight columns of 
the chart. 

When no key is depressed, KEY DATA is high 
and KBCLK cycles the counter, and bounce 
logic holds BOUNCE high. When a key is 
depressed and then the corresponding code 
appears on lines KC1-KC7, KEY DATA falls, 
preventing generation of further KBCLK 
pulses so that the code is held on KCn lines. 
KEY DATA also causes GO to rise causing 
bounce logic to count 900Hz RCO pulses until 
a fifth pulse has completed a 5.56-msec delay 
period. 

At the end of the key-bounce delay period, 
BOUNCE becomes true, inhibiting further 
counts of RCO. If the key is released, KEY 
DATA immediately rises and counter cycling 
resumes. If the key is held down for more than 
112 second repeat will set. Repeat and the 
high BOUNCE signal permits RCRESET 
pulses (at the AC power line frequency) to 
clock the bounce delay period, generating the 
GO signal at a rate of 12.5 characters per 
second at 60-Hz, or 10 characters per second 
at a 50-Hz line rate. Consequently, the 
character is repeated at that rate until the key 
is released. 
The term THRE limits the repeat rate if the 
period of the selected baud rate creates a 
character time longer than the repeat cycle. 

When the CTRL (control) key is pressed, bits 
. KC6A and KC7 A are forced to zero, forcing 

any generated code into column 0 or 1 of the 
USASCII code chart. Bit KC5A selects either 

4-16 DP319 



o 
"'0 
Co) .... 
CD 

i" .... ..... 

~ 
~. 

5:: 
~ 
~ , ..... 
~ 

~ 
~ 
0-
0 
~ .... 
~ 

t--t 
~ 
~. 

~ 
~. 

~. 

RC2 
KE YDATA 

SET BIT 

GO 

BOUNCE 

AOUl 

BOUT 

COUT 

DOUT 

SHIFlILD 

X LOAD flOP 

X LOAD 

REPEAT 

U4mo --I I-- S~ ~~ I-~ '''1>/11 16m, 

-, 
RC2 RC RHH 

~J.' KEY RELEASED 

n n J 
I I', KBCIRCUIT RESET 

Y 
n n n 

IL n ~ n 
n n n rL-

I""L-. ___ n n IL 

Il}==· I I 
ILJ LJ ~ 

I d> 2HH" 

"(1 
nE~! DEPRESSED -' Sri> III Id>cp' 

t~ ·1· 

6r1> III 12 CI" 

SCANNING 
~!!~~!OR REPEATING SCANNING 

·1 
RtPT OR RELEASE 

FAST CLOCK • SLOW CLOCK FAST CLOCK 

NOTE 
JFKEY IS RElEASED 
DURING 0 OUT. CYCLE 
IS COMPLE TED BEFORE 
TERMINA TlNG 
IF RElEASED BEfORE 
D OUT. CYCLE IS 

llRM~!~~Jm 



column 0 (when false) or column 1 (when 
true). For example, when the "2" key is 
pressed (0110010) along with CRTL, the 
effective code becomes control code DC2 
(0010010). 

With either SHiFf key depressed, bit 6 
(KC6A) is inverted to select upper-case alpha 
characters (USASCII column 4 or 5, instead 
of column 6 or 7). Also, INVERT 5 selects 
codes in USASCII column 2 instead of 
column 3, to encode the "upper-case" symbols 
on numeral and symbol keys. Terms COL2 
and COL3 identify those codes in the shift 
logic. Row 0 codes in columns 2 and 3 (SP and 
0) are excluded from this action because they 
have no "upper-case" functions. 

The CAP LOCK key is used when lower-cas~ 
alpha characters are not needed. When CAP 
LOCK is on, use of the shift key has no effect 
on alpha keys. Lower-case alpha codes are 
encoded in USASCII columns 6 and 7. 
Therefore, the gated term KC6/KC7 causes 
INVERT6 to maintain upper-case codes 
without use of the SHIFT key. Other codes in 
columns 4 through 7 are identified by 
KC7/SHIFT EN which permits normal 
shifting up and down. 

The BREAK key is depressed to signal the 
computer that the operator wishes to 
terminate data transfer. The Break function 
is maintained for as long as the key is held 
down. The signal BREAK appears at 
interface control logic where it forces the 
primary data transmit line to the "space" 
state if the unit is transmitting, or forces the 
secondary transmit line to the "mark" state if 
data is being received and the interface is in 
the secondary-channel mode of operation. 

When the CLEAR key is pressed, and the 
SHIFT key is also depressed (SHIFT EN); 
KEY CLR will clear keyboard lock logic, the 

. refresh memory, and interface control logic. 

The HERE IS key activates an optional 
Answerback function which causes a unique, 
fixed message to be sent to the computer. The 
message, up to 32 characters long, is 
contained in a PROM device. Either the level 
from the HERE IS key, or an ENQ command 
received from the computer, causes the 
IDENT signal to activate logic on the 

4-18 

Answerback board. 
Keyboard lock logic (sheet 5) permits the 
computer to enable or disable the keyboard 
logic. The KBLOCK signal is set-enabled 
locally by KEY CLR, or by the decoded 
UNLOCK command, and reset-enabled by 
the decoded LOCK command. Keyboard lock 
logic by CC80, KBLOCK prevents DOlT from 
generating GO, inhibiting any keyboard 
action. A switch can disable KBLOCK 
regardless of received LOCK commands. 

4.3.11 Beeper Logic 
Beeper logic (sheet 12 of the logic diagram) 
produces an audible signal as a near-end 
warning. The signal that drives the speaker is 
the character row rate LC2, which has a rate 
of 2025 Hz. 

The one-shot is triggered when a BEL code is 
received at the 110 interface. 

Because a read-back operation (for testing 
only) is initiated by BEL code, the term READ 
is used to disable the one-shot so that the BEL 
code cannot cause the audible signal. 

4.3.12 Data Receiver and Command 
Decoder Logic 

This logic (figure 4-11, schematic 6 and 13) 
receives data from the computer through 
either a standard RS232 interface, or a 
current loop interface. Serial data is received 
through the RS232 interface by an RS232 
receiver which sends the data to an OR circuit 
which also receives data from the current loop 
receiver. 

The received serial data, from whatever 
source, it clocked into the UART by RECV 
CLK (at the selected baud rate). In the UART, 
each received character is stored and 
presented in parallel-bit form to latches, with 
the most-significant bit appearing on the IN7 
line. (IN8 is not used in the ADM 5). 

The character stored in the U ART is clocked 
into latches by INPUT as DATA ~DY is 
output by the UART (unless .ERASEF 
inhibits INPUT). INPUT rises when DATA 
RDY is present and CC6 occurs. Then LCCLK 
turns on DOlT, which remains on for the next 
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Figure 4-11. Data Receiver Logic and Command Decoders 

full horizontal scan period during which the 
last received command is executed. 

The data character stored in the latches is 
decoded to obtain the different control 
command signals. The three least-significant 
bits are used as chip-enable codes and are 
made effective by DOlT. Consequently, 
control commands are not effective until 
execution time. 

The current loop receiver is a bipolar circuit 
and responds to current in either direction. 
The receiver comprises a rectifier/limiter 
which drives an optical coupler, and a single
transistor amplifi~r driven by the optical 
coupler. If the RS232/CL switch is open, the 
amplifier output appears at the OR logic that 
furnishes the UART input. 

A third input to the OR logic is data being 
transmitted from the ADM 5 (XDATA) and 
appears in the HDX (half duplex) switch is 
closed. 
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4.3.13 Data Transmitter Logic 
Data transmitter logic is shown in Figure 4-
14 (schematic sheet 13). Data that may be 
applied to the transmitter section of the 
UART are: 

a. Keyboard characters KCn, and the 
XLOAD signal from keyboard logic, 
when READ is false (normal operation). 

b. Characters of the answer-back message, 
applied through KCn lines, when the 
answer-back option is included in the 
ADM 5, and READ is false. 

c. The· contents of the refresh memory 
buffer (CBUFn) when READ is true (in 
read-back test operation). 

The UART XMIT eLK that clocks the UART 
is the gated XMIT CLK selected at baud rate 
select logic and is 16 times the baud rate. The 
UART is loaded from XDATAn lines by LOA 
ART, which is normally high. 
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The U ART XMIT CLK is enabled when CLR 
TO SEND appears at the interface, and 
further controlled by TRE. TRE and THRE 
are output by the UART. THRE falls when 
XDATA loads the holding register in the 
UART. If the serializer (which is loaded from 
the holding register) is empty, TRE is high. 
With the holding register full and the 
serializer empty, the UART automatically 
transfers the character into the serializer. At 
this time THRE rises, ready to accept the next 
character, and TRE falls to indicate that the 
serializer is busy. Both THRE and TRE are 
high when the UART holds no data. 

Transmit clock logic is reset when TRE is 
high and there is no Clear to Send (CTS) 
signal from the interface. 

Five switches permit formatting the 
transmitted character. First transmitted is 
always the Start bit, followed by the seven 
data bits (LSB first). The parity bit, odd or 
even, then follows (if enabled); followed by 
one or two Stop bits. 

The serial bit stream is ORed to transmitter 
circuits through a gate which also receives 
data which may appear (from another device) 
at the extension port. 

If the BREAK key is depressed, the XMIT 
DATA line is forced to the high (SPACE) 
level. 

Data is serit through either the RS232 or 
current loop interface, depending on the 
position of the RS232/CL switch. The RS232 
interface comprises a simple driver. The 
current loop interface uses an ·optical coupler 
to couple the TTL data to an amplifier, and 
then through a diode output network to the 
current loop. 

The optical coupler electrically isolates the 
current loop transmitter from the ADM 5. 
One leg of the current loop may be tied 
through a register to + 12V DC to create a 
current source. As an alternative, a ground 
strap may be used instead of the resistor, to 
act as a sink for an external positive source, or 
a current source for an external negative 
voltage. 
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4.3.14 Video Blanking and Serializer 
Logic 

Logic that controls blanking during 
horizontal and vertical retrace time, and 
converts the parallel-bit ROM outputs to a 
serial bit stream, is shown in figure 4-13 and 
logic sheet 9. 

Horizontal blanking is accomplished by 
ICC80 and CC7 clearing the CBUF latches. 

Terms RC24/31., and LCCLK control 
blanking for row counts of 24 and higher. 

During a read-back test operation, READ 
blanks the video but permits sending CBUFn 
data to transmitter logic. 

The video serializer is an 8-bit shift register. 
Term DC3 loads it with the ROM output 
character bits every 643 nsec, and the bits are 
shifted (by CLK) at a rate of 10.8864 MHz. 
VIDEO BLANK is clocked with a signal from 
the video serializer to produce VIDEO. 
VIDEO and CURSOR are exclusive ORed to 
show when a character is coincident with the 
cursor it will be in REVERSE IMAGE. The 
signal is then coupled with the attribute 
(Reduced Intensity and Reverse Video) 
circuits to produce MONITOR VIDEO via the 
"Contrast" potentiometer. 

4.3.15 Monitor Drive Logic 
The logic (shown on sheet 7 of the logic 
diagram) generates signals that trigger 
horizontal drive signal HDRIVE,. character 
position counts are decoded to set HDRIVE 
false at the count of 32 (CC3 and CC4). 
HDRIVE is set true one count after the rise of 
CC7 to start the video retrace period. 

The vertical drive cycle is begun by VDRIVE. 
This signal is generated by decoding 
character row counts RCn, and setting the 
VDRIVE flip-flop one count after the last 
character of the last line has been written. 
The flip-flop is clocked by the HDRIVE signal 
for the line just completed. VDRIVE is set for 
a count of 27 for 60 Hz and 32.4 for 50 Hz. 

The level60EN controls timing for 50 Hzor60 
Hz power lines. Refer to figure 4-3 for timing 
diagrams. 
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4.3.16 Baud Rate Select Logic 
Figure 4-14 illustrates the logic used to 
generate and select baud rates for data 
transmission and reception. See logic sheet 
14. 

The basic clock used in this logic is the 3.1104-
MHz pulse stream DC1, which originates at 
the display dot counter. The three binary 
counters divide pulse rates by 5, 16, and 16 
respectively except when 110 baud rate is 
selected. These rates are obtained from the 
counters and are selected by means of a 
BAUD RATE Switch. 

When BAUD RATE switch 110 is on, the 
counters divide the pulse rate by 5, 16 and 11 
respectively and CLK9 is the double clock. 

The double clock rate is divided by flip-flops to 
provide the RECV CLK and XMIT CLOCK 
signals. 

4.3.17 Interface Control Logic 
Interface control logic appears on sheet 15 of 
the logic diagrams. This controls request-to
send and clear-to-send communications for 
the ADM5. 

DOT 
COUNTER 

BINARY COUNTER BINARY COUNTER BINARY COUNTER 
DCl 

(3.1104 MHz 

SHEET 14 
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CLR TO SEND (high) permits data 
transmission logic to produce U ART XMIT 
CLK, sending data from the ADM 5. If CLR 
TO SEND falls while a byte is being 
transmitted, TRE maintains the transmit 
clock until the byte has been completed, and 
then falls to shut off the clock and return the 
line to the marking state. 

REQ TO SEND (RTS) may be controlled in 
any of four ways, as follows: 

a. RTS may originate at an extension port. 

b. If switches 202, 103, and LOCAL are all 
open RTS remains low all the time. 

c. If only switch 103 is closed, RTS remains 
high all the time. 

d. If only the LOCAL switch is closed, 
signals THRE and TRE control RTS. 
RTS rises to transmit each character, 
and falls when the character has been 
shifted out of the ADM 5. 

e. If only the 202 switch is closed, RTS may 
be controlled through the ADM 5 
interface in either code-turnaround, or 
reverse-channel operation. 

4.3.17.1. Code-Turnaround Control 
Either an ETX code or an EOT code may be 
selected to initiate turnaround, depending on 
the position of the ETX-EOT switch. When 
the selected code appears in the input data, 
LATCHED CODE is set. When CARRIER 
DETECT falls (figure 4-15), indicating that 
the remote end of the line has dropped, RTS is 
set. 

RTS is reset when ETX or EOT is again 
decoded, and the logic switches to the recei ved 
mode. Following a turnaround command, no 
further command will be recognized for 
approximately 250 msec. This interval gives 
the modem time to propagate its signals. The 
interval is timed-out by two flip-flops and a 
counter, and the signal SBEN controls 
resetting of the RTS. 

4.3.17.2 Reverse-Channel Control 
In reverse-channel operation RTS is 
controlled by SEC RECV DATA (SB) and 
CARRIER DETECT (CF) from the modem. 
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When SB goes low. RTS is unconditionally 
reset (figure 4-16), switching the interface to 
receive data. In normal reverse-channel 
receive operation, CF is high at this time, 
causing SEC XMIT DATA to rise. 

When the remote end of the line raises SB, and 
then drops its RTS (and CF), the ADM 5 turns 
on its RTS. The ADM 5 will then ignore 
further commands for a 250-msec period 
while the modem propagates its signals. 

4.3.18 Attribute logic 
The Attribute Logic for Reverse Video and 
Reduced Intensity is logic sheet 16. Logic 
sheet 8 shows the sequence timing for the 
ESC function which generates the attributes 
logic. ESC G (HEX 47) when decoded sets the 
reverse video or restores the standard video. 
ESC ( (HEX 28) restores standard. video 
intensity and ESC) (HEX 29) sets the reduced 
intensity logic. 

4.3.19 Program Mode Logic 
The program mode logic is shown on logic 
sheet 12. This logic allows control codes 
entered from the keyboard or received from 
the host computer to be displayed. The 
terminal does not execute the control 
operations specified while in the program 
mode of operation. The program key signal is 
debounced and is then used to clock a D type 
flip-flop which enables the control characters 
to be displayed. The INTERP signal prevents 
the execution of the control operations. 

4.3.20 Keyboard Lock Logic 
The logic for the keyboard lock/gated 
function is shown on logic sheet 13. With the 
switch S4 in the lock position the keyboard 
will be locked out after a CTRL 0 signal either 
from the keyboard or the host. A CRTL N 
from the host only will unlock the keyboard. 
With S4 in the gated position the GATED 
EXTENSION PORT is enabled. A CTRL N 
enables the extension port and a CTRL 0 
disables the extension port. 

4.3.21 Power Supplies 
AC power is applied to the transformer 
through the ON/OFF switch on the rear of 
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the ADM 5. The different stepped-down AC 
voltage connect to the main circuit board 
through connectors J1 and J7 (Sheet 17). 
Rectifiers, filter capacitors, and voltage 
regulators are all located on the main circuit 
board. Three type 7805 devices provide the 
+5V DC logic supply, and one type 7812 and 
one 7912 devices furnish 12V DC to operate 
memory devices and interface drivers. 
A + 15V DC supply required by the monitor is 
made up of a type 7815 device and a simple 
transistor shunt regulator. Located at the 
bottom of the terminal pan is a primary fuse. 
It is an 8/1O.amp Slo-Blo 115V fuse or a 4/10 
amp Slo-Blo 230V fuse. Schematics of the 
various power supply sections are shown on 
sheet 17 of Section 6. 

4.3.22 ADM 5 Answerback (Option) 
The ADM 5 answerback option provides the 
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transmission of a programmed prom message 
of up to 32 characters in length. This message 
can be sent by depressing the "HERE IS" key 
on the keyboard or by the computer command 
"ENQ". The message is stored in a read only 
memory (ROM) and is supplied at time of 
purchase. This message can be also supplied 
by Lear Siegler Customer Service. 

4.3.23 ADM 5 Extension Port 
Current Loop (Option) 

The extension port ofthe ADM 5 provides an 
auxiliary port for interfacing other peripheral 
devices in a loop through or daisy chain 
environment. 
The addition of current loop to this port adds 
to the flexibility and allows more devices to 
hook up in this manner. 

The transmitted data output for current loop 
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is on pin 25 of connector J2 and does not 
supply current (external source). Received 
data is inputed on pin 2 and is internally 
grounded (Terminal ground). Note that if this 
option is installed and nothing is connected to 
the extension port, the modem port will not 
operate. 
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SECTION V 
MAINTENANCE 

5.1 INTRODUCTION 
This section contains information and 
instructions for performing routine and 
corrective maintenance for the ADM 5 Video 
Display Terminal. 

The maintenance technician should be 
thoroughly familiar with the information 
contained in Sections 1 through 4 of this 
manual before attempting to perform any of 
the procedures outlined in this section. 

5.2 PREVENTIVE MAINTENANCE 
The only preventive maintenance required on 
the ADM 5 is the occasional cleaning of the 
exterior surfaces, and. periodic visual 
inspections. 

The ADM 5 casing should be cleaned using a 
household cleaner and a paper towel or a soft, 
lint-free cloth. NEVER use lighter fluid or 
other petroleum base solvents to clean the 
casing. Damage to the plastic or painted 
surfaces could result. Avoid wiping dust into 
the keyboard and do not let spray cleaner run 
between the keys. 

Periodically, inspect switches and keyboard 
assembly for freedom of movement. 
Determine that the intensity of the character 
trace on the CRT screen has not diminished. 
Any required mechanical and electrical 
adjustment shall only be performed by an 
authorized Lear Siegler service representa
tive. 
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5.3 CORRECTIVE MAINTENANCE 

WARNING I 
Dangerous voltages exist within 
the ADM 5. Observe all possible 
precautions when taking 
measurements, making adjust
ments to the· power supply and 
CRT monitor, and when 
installing/removing the CRT. 

5.3.1 Fault Isolation 
Table 5-1 lists the most probable Power, Off
Line and On-Line problems encountered 
when operating the ADM 5. Most problems 
result from improper DIP switch settings, 
loose or incorrect cable connections, or 
improper adjustment of controls. Tables 5-2 
through 5-4 provide sufficient data to solve 
such problems. 

5.3.2 Failure Analysis 
Troubleshooting of the ADM 5 is 
straigh tforward and con ven tional. 
Suggested steps in troubleshooting are: 

a. Get the facts. Learn the state of the 
machine when the malfunction occurred. 
Look for operator error, blown fuses, or 
modem or computer failure. 

b. Operate the ADM 5 to determine which 
functions have failed. For example: 
Does it receive but not transmit? Has a 
single function (like Clear Screen or 
Backspace) failed? Intelligent use of this 
information will speed fault isolation. 



Table 5-1. ADM 5 Fault Isolation 

POWER ON 

~ 
BEEP NO ~I I CONTRAST TABLE 5.2 

CLEAR SCREEN 

~YES 

HDX NO • TABLE 5.3 
KEYBOARD ~ 

~YES 

FOX NO .. 
(CURRENT LOOP) TABLE 5.4 --.... 
WRAPAROUND 

~ 
READY FOR FINAL 

Table 5-2. Beep and Contrast Fault Isolation 

SYMPTOM 

1. No Audible beep 

2. No Cursor, No Raster 

3. Raster, No Cursor 

4. Six cursors displayed on screen 

5. Screen Flickers 

6. One or two characters displayed 

5-2 

FAILURE OR CAUSE 

No +5V (check Regulators) 
Speaker (Connection) 
Molex connector 
Beep (logic circuit) 

Monitor Control Board 
15 volt filament supply (7815 Reg) 
Bad Connection 
5 Volt Regulators 
T.V. Swee"p signals (J7) 
CRT 
Yoke 

Monitor Control Board 
Bad Connection 
No Video (J7-4) 
Bad Pot. 

Vert. Freq. Adjust 

Connector loose, wrong refresh rate 

RAM's (2114) 
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Table 5-3. HDX Keyboard Fault Isolation 

SYMPTOM 

1. No Keyboard Control 

2. Prints double & triple characters 
(Multiple strobe) 

3. Sluggish or sticky keys 

4. Certain keys not printing 

5. Prints wrong character; should be 
"A" "B" "0" "H" "P" "1" for odd 
and even rows 

6. Characters Changing 

7. Wavy lines or Jittery serren 

8. Bad Focus 

FAilURE OR CAUSE 

Baud Rate (XMIT, ClK or RECV ClK) 
UART 
Keyboard lock circuit 

Bad keyboard (dirty contacts) 
Keyboard mod. not installed 

Flux or sticky material on key plunger 
(Clean with fine or light oil). 

Bad key contacts 

RAMS 
Keyboard inputs (KC 1 through KC7) 
XMIT DATA MUX (U144 or U128) 
Recv Buff (U126 or U143) 
Character Gen. 

RAM's 
Character Gen. 

15V power supply, M DA970 
Monitor Control Board 

Horizontal Linerarity Sleeve 

Table 5-4. FDX (Wraparound Plug) or Current Loop Fault Isolation 

SYMPTOM 

1. No Character on Display RS232 

2. No Character on Display Current loop 

3. No receiving at 19.2k or 9600 baud 
in current loop 
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FAilURE OR CAUSE 

1488's or 1489's (Modem connector pin 2) 
RTS to CTS (Modem connector pin 4 and 5) 
Modem configuration switch 

MCT2 
2N3904 

Wrong value resistor in receive circuit of 
current loop. 



c. Isolate the cause of failure to a specific 
module (for example, to the CRT, a 
keyboard row, the flyback assembly, or 
the main circuit board). 

d. Replace the failed module or component 
and test by running the ADM 5 in the 
same mode of operation in which the 
failure occured. 

e. Record the symptoms, cause, 
troubleshooting procedure, and mode of 
repair for future reference. 

f. After warmup, the cursor should appear 
at its "home" position (over the first 
character position of the top character 
row), with no data in the unit. If it does 
not, enter data from the keyboard (with 
the HDXlFDX switch in the HDX 
position) and see if it appears on the 
screen. If it does not, proceed to check 
power supply voltages, intensity and 
contrast control settings, clock and 
display counter operation, monitor 
sweep drive signals, and monitor video 
and drive circuits, in that order. 

g. To verify operation of transmitter logic, 
simply see that data generated at the 
keyboard appears on the screen 
(HDX/FDX switch in the HDX position 
only!). This checks all transmitter logic 
except fortheinputNORgateat8B-4, the 
inverter at 7B-1O, and the driver at 9A-3. 
To check FDX operation, position the 
HDXlFDX switch in the FDX position, 
short pins 2 and 3 at connector J4, and 
type on the keyboard. Characters should 
appear on the CRT screen, if not, the logic 
board is suspect. 

5.4 ADJUSTMENTS 
All adjustments in the ADM 5 are associated 
with the CRT monitor. Either a Zenith or 
Samsung monitor may be provided in your 
ADM 5 (to determine which, lift the cover and 
the brand will be visible on the monitor). 
Troubleshooting and adjustment 
instructions are provided in Section 6 for 
Zenith and Samsung monitor assemblies. 
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5.5 REMOVING AND REPLACING 
MONITOR CRT AND SUB
ASSEMBLIES 

WARNING I 
Be sure to discharge anode 
voltage to ground before 
attempting to remove any monitor 
subassembly or CRT. 

The monitor assembly is comprised of the 
CRT with its aluminum mounting ears, the 
flyback assembly, and the circuit board. 

5.5.1 Removing and Replacing CRT 
To remove the CRT, proceed as follows: 

a. Remove connector from the base of the 
CRT. 

b. Remove the anode connector from the 
right surfaces of the CRT. 

c. Using the appropriate tool loosen the 
metal clamp around the back ofthe yoke 
assembly. 

d. Disconnect yoke wires from the monitor 
control board. 

e. Using a 5/16" socket or wrench, loosen 
the clamps at both sides of the CRT 
frame until the clamps can be turned to 
clear the CRT frame. 

f. Grasping the CRT securely, lift it 
upwards and out of the ADM 5 cover and 
set it aside. 

g. Remove yoke assembly from neck of 
CRT. 

To install a new CRT, follow the preceding 
steps in reverse order. 

5.5.2 Removing and Replacing 
Flyback Assembly (not 
applicable to Samsung 
monitors) 

To remove the fly back assembly, proceed as 
follows: 
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a. Disconnect anode connector from CRT. 

b. Disconnect Molex connector that 
connects flyback assembly to the 
monitor control board. 

c. Using a 114" socket, loosen the two hex 
screws that clamp on flyback assembly 
to the monitor control board mounting 
plate. 

d. tift flyback assembly upwards until it 
clears the mounting plate, the remove 
assembly from the cover. 

To install a new flyback, follow the preceding 
steps in reverse order. 

5.5.3 Removing and Replacing 
Monitor Control Board 

To remove the monitor control board, proceed 
as follows: 

a. Disconnect all Molex connectors from 
the monitor control board. 

b. Remove the flyback assembly (if 
applicable), refer to the previous steps. 
(or remove mounting hardware). 

c. Slide the circuit board from the slots in 
the molded cover and remove. 

To install a new monitor control board, follow 
the preceding steps in reverse order. 

5.6 TROUBLESHOOTING THE 
MAIN CIRCUIT BOARD 

Troubleshooting of the main circuit board is 
based essentially on the principles outlined in 
Corrective Maintenance - that is, the 
technician must be equipped with suitable 
test equipment. With the ADM 5 cover 
opened, all components on the main circuit 
board are accessible to probes and other test 
devices. Components are generally identified 
on the board, but reference may be made to 
the component layout drawing, and the logic 
diagrams. Table 5.5 lists connectors on the 
board and defines all terminal assignments. 
Note: Component level troublshooting of 
main logic board should be done only by 
trained personnel. 
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5.7 REMOVING AND REPLACING 
THE MAIN CIRCUIT BOARD 

To remove the main circuit board, proceed as 
follows: 

a. Remove external cables from connectors 
J3 and J4 at the rear of the ADM 5. 

b. Remove all cable connectors from the 
upper surface of the circuit board. 

c. Lift circuit board straight upwards to 
clear the guide pins, then remove from 
the base. 

Note that there are no fasteners to hold the 
circuit board, which is kept in place by the two 
steel guide pins and the closed cover. Replace 
the circuit board by performing removal 
procedures in reverse order. 

5.8 REMOVING AND REPLACING 
KEY SWITCH CONTACTS 

The tools required to remove the key switch 
contacts from the keyboard are: 

soldering iron (low temperature) 
wicking device 
short-nosed needle-nose pliers with 
serrated jaws 

The procedure is as follows: 

a. Remove the solder from the contact 
(dewick) with a low-heat soldering iron so 
as not to damage circuit pads. The 
contacts will protrude about 1132" 
beyond the back of the logic board. Make 
sure that the contacts are completely free 
of any solder by moving them with the 
needle-nosed pliers; the contacts should 
move freely. 

b. Tum the board over so that the keyboard 
IS up. 

c. Remove the key top whose contacts need 
to be replaced. 

d. Use your fingers to apply upwards 
pressure to the unsoldered contacts, and 
push the key retaining tangs inward 
with the needle-nosed pliers. The key will 
pop free of its mounting bracket. 

e. Place the new key assembly into the 



mounting plate, pushing downward until 
the key retaining tangs snap into 
position; tum board over and solder 
contacts. 

f. Replace key top. 

Table 5-5. Main Circuit Board Connector Terminals 

CONNECTOR/SYMBOL PIN SIGNAL 

RS232 Interface (J6) 1 Equipment Ground 

2 Transmit Data (BA) 

3 Receive Data (BB) 

4 Request to Send (CA) 

5 Clear to Send (CB) 

6 Data Set Ready (CC) 

7 Ground 

8 Carrier Detect (CF) 

9, 10 (not used) 

11 Secondary Transmit Data (SA) 

12 Secondary Receive Data (SB) 

13 -16 (not used) 

17,24 Current Loop Transmitter 

20 Data Terminal Ready (CD) 

18-22 (not used) 

23,25 Current Loop Receiver 

RS232 Extension (J4) 1 Equipment Ground 

2 Transmit Data (BA) 

3 Receive Data (BB) . 
4 Request to Send (CA) 

5 Clear to Send (CB) 

6 Data Set Ready (CC) 

7 Ground 

8 Carrier Detect (CF) 

9, 10 (not used) 

11 Secondary Transmit Data (SA) 

12 Secondary Receive Data (SB) 

13 -19 (not used) 

20 Data Terminal Ready (CD) 
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Table 5-5. Main Circuit Board Connector Terminals (continued) 

CONNECTOR/SYMBOL PIN SIGNAL 

Low-Voltage AC Power (J5) 1,2 Input to +5V DC rectifier 

3 Input to 15V DC rectifier 

4 Ground 

Monitor Low-Voltage 1,2 I nput to + 15V DC rectifier 

AC Power (J 1 ) 3,4,5 Ground 

Monitor Interface (J2) 1 Ground 

2 Vertical drive 

3 Video 

5 Horizontal drive 

6 Ground 

9 +15 V.D.C. 

10 Ground 
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SECTION VI 
REFERENCE DRAWINGS 

6.1 REFERENCE DRAWINGS 
The reference drawings required for serviCing 
the ADM 5 Video Display Terminal are 
included in numerical sequence in this 
section. These drawings include the 
schematics, wiring diagrams, and 
miscellaneous reference drawings, as listed 
below. Assembly drawings and parts list are 
contained in Illustrated Parts Catalog DP-
719. 

Drawing Title 

Family Tree 

Wiring Diagram 

. Schematic, Main 
Logic Board 

Configuration Control 
Switch Setting 

Zenith Monitor 

Samsung Monitor 

DP319 

ADM 5 Assembly 

132324, Rev. A 

132327, Rev. A 

132322, Rev. E 

132329, Rev. B 
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I _/.3 ~ 5111/6I11SWITCH r---v- 0 . 1111 _ 

OPEN= 6I11HZ= I -= "'1)52 12B I) RC I _ b~-------=~:'=--,-~ 
ClOSEO .. 5I11HZa lll 

4 

C7 
1-'3.-'.1 -= 

2 ~ lCClk 1284,4"i.,.'::2, 
3 L U21 1604,II.IlJJ 

~C 

LS14 
R Q ~ [CC[j(' 16A2.IIC;!J 

CHARACTER ROW C('UNiFR 
6.HZ .... 26/Sillll fa .il .• 

UlI 
'4 

I,A I . -- U':-4 
I ;,j . 

floi - (,':.-1 

9 0 l.Ii' -15- !,'!·1. 
lO C1I1- (,H. [J ClSIGI (JCf:':- .:H: 

7 ENP 11(;4. 
t-----:- I. ENT Ib~71 

-=-
U41 

ReT 17C3! 

lS'4 

RCI 1584.784.?A31 

o 

c 

.1+ 

II 

I', 1\, 
'f) 

'-I 
'f) 

B 

A 

PIIONlUAII, LIGE_ SIZE fSCMNO 
13 U44 

12811 RC3 ~ II RC24/31 Ilii 

(281) RC4 ~ (7C2.!t82. 
lSIII. 16041 

UCIPT AI IIAI II OTHI •• ISE AU'_llID I' COIIllIACT. _IE 
D ... ,IIllSANDIPI"flCATlONSA.EIHE,.CWI."OIlU ... EClEILI C I 98438 l 
INC. A.E ISSUED IN SnlCT CONflDENCI. AND ...... l NOI • • _ _ 
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cp 
CJ) 

o 
""D 
W .... 
(Q 

D 

CI 

B 

UC31 CLROC ~12 SEfiOji" 
16DII HOME 13 J 

(3411 R24/31 

(2C II' HIGH2 RDWCLR 1383,IAII 

( 3C I) 80RROW • ~Q> IICII ROl24 

7 
12CI) CCI 

18C31 ESCI 
18B2) ESC2 

UA II ONLINE8 
,....---,,~.:-- HIGH3 12"3. 12C4, 12D4,13A3,13C4;ZiH. 

I R4t. 
-tiiV" .. ,. 6 

5 148I,1402,1404,16C3) __ 
CLROC 1304,884.1 

kI:.VI~,IONS I ~ ... I·_··rl· ·-1 DESCRIPTION I DATE I AI'I·:<lr •. :;-

16AlI 
(382) CRI 7 2D 
(382) CR2 30 

rNrT5i 16441 

"'" e .. ~ ,. 
(382) CR3 I: 4D 
13821 CR4 5D 

r ENLTCH 13A4.6C4) 6D 
7D 

~ 13A4,384,8A3) ~ ~~K 
I DC 

8EPAGE 18831 
I 

CR4 ~-- ROW24 13D3) 
CR3~ 

UI14 

U87 IQ~2 !>AlAl} 2Q OATA2 
3Q ~ OATA3 (683) 
4Q 12 DAIA4 
5Q OATA5 
6Q 
7Q 
8Q 

LS374 

5.IIC 
12821 LC, 

l- C44 

LS.8 

6 

ce031 STRCLR ~'~rl itL U31 
(201) CC8. • CK 

14 
~ •• I 

17C41 CLEAR3 

13B21 CR. 
(2031 CC8IA 

I3A21m ~~ 
(2031 CC8, ---!....~ 

16CII VT - I 

134 II IINCIR£I . :d 

12031 CC8'A U58 

18B21 EsC2 
8 LS .. 

(1021 ENLTCH 
10 

8 

LS32 

138 II ONL INEA ---.-''-'-1 

12031 CC8I I '-CS> 

3 

1m 

DATAl 
16831~ 

LS" 

HIGH2 
(2CI) 

31 STlS9 I 

6 RSlS9 2 

(303) ROWCLR 

ClCI) 0cL00 
138 II ONLINE A 

DC. 15A4,5C4) 

(3CI) OC4 
UB II ONLINE A 

5 
4 

16831 oATA2 
15 

16B3) DATA3 
I 

16831 oATA4 __ I~ 
(683) DA TA5 --1-1 

r;-::; 
13D3I ROWClR 

CR' M (3C4, 
P Q Ii 6C4, 

J 3DII U61 
C 

lSIIp-m 

KClQ 1394, 
15 1A4) 

U32 
:> 8 OCLOO (8041 

Ii 
!j 
L! 

~II 
4 
'2 

A QA 
8 Q8 

C LSI61 QC 
II 

o Qo 

7 LO CRY 

II 
ENP 
ENT 

t 
lS2. 5 U42 U41 

(8031 START ~6 __ 9~8. LFI 
(6C I I LF 3 1.-/ ( jA I l 

(4C31 90FLO LS2T 1.':.,~.!.JIJ4Rl 
BORROW (304) t - I" f- -->!-!. 

GATED 9rl --!!...j_ 
(101) I.S32 

0 
O~ 

BORROW 

LS.8 

UP 
ON 

U81 

A QA~ 9 QB 2 
C QC 6 
- __ 1 

LS.8 

LSI1I4 2 
U23 l5" 

18C I) XClK 4 U71i 

A 1(304) LoROWEN ~6 
LS32 I 

lS'4 

I ROW CONTROL I 

13CI)LFI~ 
U91 U43 l5.8 

(3821 CR3 20 1 (3821 CR4 =-ito I I L-- ~~(R~ 
18B2) ESC2 I 13 R24/31 nl·4) 

LS.8 LS,. 
'Ro,.,nAIY LlGINr. S,ZE OWG NO Ilrl 

IICI" AS MAY .E OTHERW'SE AUTHORIlED .Y GDNTOAGT. THUE I 3" ":{ 2 2 

D 

C 

,t-

-.;1 

N 
N 
r<) 

N 
r<) 

B 

A 

~ 13D2) ~ 2 I 

LSl8 
r:t~lr;(s ~:ful~'~:":s~~~~s ~:~:,~~:~r.(:,::o:Jf~~ ~~~L~ C c- .J 
RlPROOUCfO GO"IO. OR USED fOR THE MANUrAGTURE DR SALE Of 1-_.1.. ____ -4 _______ -r-__ -.,:--I-_-l 
THE .. ,A.&lUI WITHOUT WR,TTEN ~U"ISSION. SCALE 



o 
"'U 
Co) 

(0 

<p 
--..I 

RlVI510N5 
SHT lONE LTR DESCRiPfiON I DATE I API'I")'; ~. 

o ,A/CO£P DCAI" ~.?~q '" t-' -,\' I;' L ,. 
r--- __ - ,- D" 7 .... _. r' 

E /,vcoRP DCA.! II Z7"17__ elt ~'II-I.JI i <.:..:.:J.;. ... :,. '. : 
2 U94 U93 . . 

(SAil FF I] 3 12 ............. II RTCUR 
(2031 CC81A (8C21 FORSPAC -1!.l /r-=---=':=; 

LSI8 LS32 

+5V 

un 
(1021 ~ ~ '\.J.!. 

(IICII Xi:OAI)' ~ 
LSI2 

I 12 Ull 
R4 READ INC ---.n '- 13 1NCCUR 

6 6.IK 5 U25 ~ U92 
lor----.. 4 

(4AII OVRFLO ~ 80fLO 8KSP ~ 
r - - - - - - -, LSII2 (3811 (6811 ~ 
I AUTO-NEWLINE I LSII4 

I OFf I 5 r-------, 
I ~2 I AiJfON[ II 41>UP U69 
I ON I I II 3A U86 9 II II 15 ON 3 
I .". S2 I (6831 DATAl 14 38 V3 I A QA 2 ICII (583,782) 
L. - - - - - - -~ r--tt 4A 12 III I III 8 Q8 6 ICI (51.3,782) 

(683) OATA2 2 48 Y4 I 9 C LSI93 QC 7 WC2 (5A3,782) 
.. ~ IA 0 QD WC3 (51.3,782) .• 
... (683) OATA3 3 18 YI 4 112 I II LO CRY ~ 

~ 2A LII1I7 14 CL 8R ~ 
(6831 OATA4 6 28 Y2 1 113 _ 

r----------~~-~I • I~ 1 r ~ (2CII HIGH2.....!..?.. OSQ ~9 ! D~;{I"I,,' 
I UI53 -:::- II U;'11 I I (4il,,) 
~ LS211 (2CI) LCCLK f--> C I 

(893) neT 2 '""'\ 6 lOCO[ 13 U94 LSr" : B 
(8821 ESC2 3 12' II l,j I . (88 I) XCLK 13 U8. (48 I I 0vRFI:0 -=0 /" ICBORI -? I ~' 

(4B II UNlJRF[O IT 12 lSII8 
(S03) START U94 ~ 

(60IlHliiZ~ ,,6 ffiI'''"'LSII 5 I'C4 I7C4)ClEAR4 .J--
U92 ~ 5 4>UP U66 (582, 

I ~ ---7- 21. un ON 783) U43 4 
(6CII CR 13 :>o,;c12~-=C.:.:R--, LSIIS (6831 OATA5 -r---t- 28 Y2 1 WI4 15 A QA 3 III 8 Wc=sif 2 -S j5 . 

~ II. I 8 QB ~ IC5 (582, 9J -- r=- 0 Q _. OVkFLO 
- LSI4 (683) mAl 3 18 YI 4 115 I III C QC 6 7831 I lSill 3 U211 (48,,4(;3) 

9 ~I 14 _ -4- 3A I 9 0 LS 193 QO ~ ~ I> C 
(6831 OATAS ~ • OATA61 III 38 Y3 9 Wl6 I He LO CRY ~ IC6 (Se.Z,7e.~) LS74 h 7C' 
(6C31 DATAl 4 41. LSI51 14 CL 81i 13 R Q _. OVRfLo( '., 

LSII8 4 48 Y4 12 Wll I BC"', 
,---+--:-::1-; 5 (2C I) HIGH2 
~ G I COLUMN CONTROL I . ~ 

_,n .. , UGlIID SIZE l FSCM NO DWG NO l' :" 
EltElT A' IIAY aI OJH''''U AUTHOa.HD If CONTlaCT. '"III I 3 2 '2 2 2 
~~'r~s~:fu::~:,;~~~s~::~:r(~Of~:'~s:.~"~ C 98438 ,J 
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DI 

I 
C 

t +1 

o 
"1J 
W 

to 

B 1 

A 

(3CII OCI 
(3821 CRI 
(3CI) OC2 
(3821 tR2 
(3C)1 OC3 
(3821 CR3 
(3C)1 OC4 
(382) CR4 

(382) CR, 

(3C31 DC' 

(3C II DC I 
(UI) RC I 
(3C I) OC2 
(281) RC2 
(3CII OC3 
(281) RC3 
(3CI) OC4 
(281) RC4 

• (2811 RC' 

(3C3) DCJ 

r • 
4 oJ . 

V 
RI:.VI~IONS 
DESCRIPTION I DATE I AI'PRovr [) 

U19 
9 f'...._8 +6V 

5 ~ SUIAIW 15C2) 
1:lIlZI :it.LLINt. 

~ R32 AI II 
6 81 5 4 LS'4 13 5.IK 

3 A2 12 ....!- SUM2W (5C2) (5831 SUM3R &- A I I I ~ SU ... 3RS I MEIATST 
2 15831 SUM345R --=- 81 (5C2) 15C3) Sillljif 1JIl 1 U95 12 UI13 

14 :~ U64 I3 13 SU ... 3W (583) SUlA4R -t A2 12 ....L- II 8 '131 ) 
15 LS283 , 12 r--:-7- 82 ,.....!.!...t ./ ~ 

12 83 I' 131 )-!-!- SUM34W r----14- A3 Uo48 I3 ,H- 15A3) SUMSR ~ )LS51 LS.B 
II A4 I4 U114' ~ 83LS283 

T 84 9 SUM5W LS.8 12 U62 12 A4 I4 r1!- , 
--'- C, C4 13 j "" II I I 84 

12 ,~ "SUM345W T 9 SUM3WSC 
_ SUlA4W 15C2) LS32 ~ C' C4 13 II II 

SU",4WS 
(5C3) SU ... "W 

D 

II 
CHIN NB 

19B3. 
ge3) 

cHIi'fN'A 
19H4, 
9C4) 

(5C2) 

-= LS86 

1503) SU ... 2W 
2 

IA 
3 U65 

4 U93 1583) SU ... 2R 
5 

18 
~ LINE2 1582) 

5] )-!- (503) SU ... IW 
6 

2A YI 
~ (583) SU ... IR 

II 
28 

2-- LINEI 
U5" 

LS32 15C II SU ... " WS SUM4RS II 3A Y2 5 LS32 
38 (582) 

SU",3WS 14 " ... LS 151 Y3 9 "41 6 

13 
9 

U96 UT9 1502) SU"'3RS 
I 

48 
12 9 U!>" 

....JU ,8 3 4 sulUlw (502) 
1582) SELLINE S Y4 

III 
8 

" . f<G -
~ 

LS86 LS'" LS32 

'-- LINE" 1582) 
(482) We4.-t IA U84 ~ LINE3 1582) 
12e2) ee4 ---::-- 18 

5 AI II ~ SUMIR 15(2) IH2) IVC5 ~ 2... YI 4 POS4 
6 81 12C2) Ce5 ~ 28 
3 A2 12 ~ SU ... 2R 15C2) (4AI) we6 4 3A Y2 1 POS5 
2 I' 

14 82 U41 131 4 SU.,3R (503) (2C2) CC6 ~ 38 LSI51 9 POS6 
A3 I3 ,...-.. 6 ~ 4A Y3 

15 83 LS283 ....!...l SUM34R IIDII rmm ~ 48 
12 A4 I4 r1!- U44 U5111 -~ S Y4 ..lL SELLINE 
II • LSlll8 13.---.. P 
1 84 9 SUlA5R 121 II SU ... 345R 1503) G (5C2,502) 2 

--'- C(f C4 ~ IA 
LSl2 (5CI) LINEI 3 18 UB2 -= 5 2A Y I I-~-

(5CI) LINE2 6 28 
'- SUlA4R (5Q3) (5C I) LINE I + : ~ 4A Y2 r-!-.-

I~ (4C I) WC' 
2 (5CI)LINE3 L II 48LSI51 12 

-
2) )-L R,CI 3 

IA r--:-::' 3A Y4 --
(2C3) CCil 18 U85 (5CII LINE4 III 38 

LS32 NC I) WC I 
5 

2A YI _4_ ... A' (9C3,9C4, +s S Y3 ~-
6 

(2C3) ee I 
II 2B 903,904) r G 

(4C I) We2 

'" 
3A Y2 rI- t.lAI (9C3,9C4, 

12 ,;!E U19 (2C3) Ce2 
14 

3B 903,904) _ 

1311 ,II 13 12 
SU"'''R (502) 

(o4C II We3 
13 

4A LSI51 Y3 ~ ...... 2 190,ge4, -

(102) READ ~ 4B 903,904) . ......./ 
,I I 

LS86 LS'4 
/'Ul1 

S '1'4 r-!£-''''A3 19C3,9C4, (2C2) Ce1 r G 
903,904) 

LSIl2 

_C 
... A9 (9C3.~C4, 

9u3,'liJ4, 

",A8 (9C3,9C4, 
9D3,9))4) 

I .. 
~ 

N 
N 
r<) 

N 
r<) 

"'A4 (9C3 ,f.C4 , 
9U3.'liJ.i ; 

MAS (ge3,"(.4, 

IB 903 ,~ll"; 
MA6 (ge3, 'Jr.4, 

!Jru:, (n~ I 

MA T (se 3 • 'Jf. 4 • 
S03. 'IU4) 

A 
-I REFRESH ME!,tORY ADDRESS GENERA TOR] (2B3) ee3 

fSCM NO OWGNO lll< 'IOPl .. lT'l .. lIGIND SIZE 
liCE" AS MAY BE OTHUWIS( AUTHORlno ., CONTlICT. THlSE 
DRAWINGS AHD SPECIfiCATIONS ARI THE 'ROPE." 0' LU. SIEGUI. 
INC. ARI IssuEO IN StllCl CONnOINCE. AND SHALL NOI at: 
RE!"~::'~i~~u~o;:~~ot~ ~S:I~:l~",'(~~~~~~ACIUal 01 SALl 0' ~_.L. ____ -I-_______ "-"_"_I_~ -,--:'--'--1 
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o 
"0 
tAl 
..A 

CD 

~ 
CD 

D 

I 

C 
1\ 

+I 

B 
I 

AI 

4 

+5V 

R28 
5.IK 

J 

113U) GATE ~ 
HlVI:'IIJIIIS 

88 DESCRIPriON DATE I AH'I,Ovr 0 

1488 [fiTENrIONPoRT] 1662) 1li!-=u--
(All 

HOX/FOX 
S2 

~~ .... 16~~0~FF~,~ ____________ ~ 

113A2) ON :~ VDATA 

16C3) COLUMN4 ~I UI42 12 RVIOEO 18C4) 
(683) OATA4 13 16C3) COLUMNI 

1682) m 

18851 

OFF=HOX 
ON=FOX 

~ 
88 I 3 RCVOATA 

(683) DATA a ~ A 
1683) DATAl 3 8 
(683) OATA7 C UI24 

LSI38 

ENLTCH 
I 

13021 

2.IRI 
~R815 

RR71r 

RR6 T 
"t.Lt.1Yt." 'I RRSI8 

UI21 
1/2 
16'2 

.. I 
RRO 

SFO 

+&VOLTS ~VSS 

.Qvoo 

-12VOLTS .". 2 VGG 

BAUOCLK ~RCC 
1148 II 

IN8 

IN7 

IN6 

INS 

ILINK) R4 U21 1fi"0 W" L CONTROL-
CA4) -~ +5V 3 UI25 DECODE (68:4) 

(6C1) COLUloINiI Q- _ 
(601) OATA4A 4 6 EPAGE 1884) . LS2T LS,4 

.,.,..,. S UI "' (682) .. "I LS21 I6C!) "fiiiliiiIT 16AI '--~ 
OA TAU 6C1' .r - - ESC 1111'" I 

lfiC3) ~Q-! UI42 602' lsn 11181 

lfiOIl DATA4A: 6 RINTDF (804) OATA4 ~o!i UIII 

1682) iii LS21 168U ~_ VT (50:14) 

8 UI,3 (682) YXJ l -~1 1'191 
~-I'CTRL :;-
I 8..:1 D=-CHAR"204) (682)m 13 UIUI 

,---+-.:1:0 ) 17 DEL IIC3) 
---if 2. I.C3) COLUIoIN L$71 I 71' I 

(68l1t OA fA4 U Ilil1 
(682) Xi! 6 Cft 14841 

t--+--+-I--.:a--:-L-=;;27 1,"01 

2 U 11117 

COLUMN' IfiC2,15C4) 
COLUMN I (6C2,6A2) 
COLUMN2 16C3,605) 
COLUIoIN3 16021 
COLUMN4 (6C3) 
COLUIoINIl 16C3,fiO!1 

COLUIoIN1 I6C2) 

I~ 
I I~ CK 

01 
III 

1304 ,4H'" I 

LS.2 

16C1) COLUWl5 ~I UI25 . 
lfi851 OATA4 123 12 ELINE 18A!) 

16B ---x LS27 
21 X 4 8 UI42 

16C1) COLUMN2 ~ . 
1601) OATAU :~ RINTOH cae4, 

(682) 1iIT LS27 
(&e!) liiiliiiiiJ 

t I ~ )12. LF 13CII 

(682) XX2 rTJd L~i77 'IIA) 

I 11104 UI26 

I 131 02 
LSI73 1l4111t. I - I. OATA7 14A4,6C4,IIB4-J U92 

I 121M 
'. I' 1, II ~ OATA6 (4UI Q2' t I I tElal ~)"7 8 

OATA6 14A4,6C4.9A4) 
~---- OATA6 1385,483,fiC4,9A41 Q!I .. 

LS"4 

UI.6 
DATA4 16C21 12 LS42 

112021 lNfERP 13 0 

14 C 

I .. 111 ~A4. (30I,385,6C3,682:
5 

: 
6C2,602,483,983,15C4) 

, .. • I OATA3 1301,383,483, 
883) 

I ~ OATA2 1383,51H,4C'3,9A31 

. . --. 8Ur' , .. C~I 

(682) iii! L;;, IIil81 

II UII;' 

iff I6C2,602) OATA4 r-- - ~I~ ) 8 - 8EL ITO;!, 
6 ~x~ (682,6021 (6831 ~ l:i;>7 ,.,m TC2, 
S-- X~ (6C2,6021 4 U'M8 12A41 
.... - iX4 I6AI,6C3,I6C41 a " 
~- XX3 (6C2. IIIC4) ~+- ~ ) " UNLOCK 
~ ~ (6C2) 1fi lS;>( 113(2) 
I XXI (682,602) 16821 II Uljl8 ISO~."El 

m 1682,6C11 ~" )-8 
9 - LOCK 

lS27 ( \.~C;» 
2 UU'8 (SI=I"F) 

.. _____ I'~ ) I;> CLR 5Cfl:l 

U78 LS"4 INPUT 121K Q~L OOIT IBC4) COLUMN I 11~~ lS;>7 (~04) 

NOTE: 
15A3,59I,483,9A3100IT_, HORIZ SCAN (61.77IUSECI 
1383) 

UII I 16C5) I UI12ISUfI-IIA) 

CLEAR3~ 
J7C41 -

R21 
IK 

(2CI) [CCLK 

t II 4~lS~76 
. }---ENQ lI1Aol) 

C 

LS113, 8 
non I6A4.1182,1204) ! _. 111111) 

II UIII 
ERASm 

12 

i.~ I. JSIl 
HIGH4 1302,1C2, I' 

18BI) .. L-..) 19 

DR I OAT AROY LS.8 CC6 
orn~ORR 

C6A21 

T04 ,103. I~---------'I 
II 82 ,IIC2, OPERATION INITIATE 
1101 ,15031 '---.------.... -

II 

1601l-lilmA ~:~ FF (404) 

(682) iX4 ~S27 II'CI 

12C21 

17C41 ~ ----I 

._IIIMI lIC'NII SIZE I fSCM NO 'OWG NO 111< 

IIC'" as MA' H OI"''''SI AUI_IIID ., CIIII1'iIACT. TH'II 
D ••• ,NCSANDSPlCIfICA"ONS.I'IHl • ...-IIlYOfllMSlICI.'''1 C I 984381 
INC. AI' ISSUED IN ,,"ICI CONfIDlNCI. AND SHALL NOI H _ _ _ 
=~~~~u~o:.~~ '::''#,0: ,\~~~::':AClUU OD w.I Of 1-,;,..L----4-------TI-_----..L 

D 

c 

... 
11\ 

N 
N 
r'l 
(\J 

1<1 

B 

A 



D 

B _ 

I 

AI 
0 
"Q 
tAl .... 
CD 

~ 

~. 

~V 
I r--------------

E 8 

RlVI~IUN~ 
DESCRIPTION DATE I APf'1I0VI[, 

- -, 

: to J -f ----... !- -; i - - -,3 . 

RI7C I 
22K I 
, --.I 
4 

Ui811 8EL 12 I REAO 15A3,IC2,982,IIII,1202,1203,1104) 

+.1 C5 
2.2 

CU 
33 
'tin 
IIV 

+l5V (7C4) ~ 

RII 
6.IK I tln 

3SV 

~A un Q 13 

(6103) HIGH4 +4:J 8101174123 r:- mmTl CLONLY) Q 4 '='.ISEC LC 
":" 

~ 1302,6102, 
7C2,1102) 

(281) RC' 

(2103) 61EN ----t 

.. CLEAR2 (203) CCI'A 

LSI4 (41011 

J" imiK!N0 
ot4iV 

5.IK 

LSII 
LS86 (210') RC24/.1 ~ 
U27 

• 

13 

9 

4 VORV 

REAO 1403,IIC4,1I04,1104) 

GATEO 8EL (381) 

[ VERTICAL DRIVE I 
+5V 

R2111 
IK 

.12 
~ ('103, (281) RC2 • ~ 

703,103,183,182, 
102,1683,1682) 

CLEAR3 1283,IC4,6A4,981,I282, 

LSI6 1- rttO II 1 u_[; ] Vofij-Vi 

(7C4) CLEAR I 

-rl:.6 

U33 12CI,12C4,1204,148I,1404) 

LSI4 

~ (282,2C2,2C4, 
2C4,202,481, 

IICI,16A4,1683, 
12103,7102) 11004,1002, 

1184) 

- CLEAR 118C3) 
(USED ON ANSWER 8ACK OPT,) 

(2101) RCI 10111 
AI un (2811 RC2 
102 

LSIS K (281) ReI 
103 (28 II Re4 
10)8 U8 6 
10"8 10=8 7 
A<B 10<8 

13B2) eRI 8111 
(382) eR2 81 
(3B2) eRI 82 
(382) eR .. 83 

U96 

b (382) ~ 2 LoweD 

CIOII START 
(281) RC, LS86 

(8102) 

J Q 
UII 
C CCI 

LSI~16 
K Q 

12C3) 

(2C2)CC'i'ID I (2C2) CC4 1111. .. 
(281) CCI 9 

+l5V 

RI9 
IK .12 

~ HORJVE 

LSIII8 

I H~RlZONT AL DRIVE I 
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JI 
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NOTE: 
INSTALL EITHER 
RESISTOR OR JMPR 
FOR SINGLE-ENDEO 
CURRENT LOOP. 

RI2 
21' 

,CURRENT LOOP 
RECEIVER 

I" CRS 
IN5338B 
VZ"S.IV 

ri -ui'
I 1t 
L 110:? 

2 

RIT 
22K -= 

Q2 
2N39'. 

COAT 

~ UI4 
12 r---!t :RS232/CL4---:~ , ~ 
.IJ~ mm (103) 

+!>V 

11m I "" IOPEN=CL IS2 I' 

L-____ I 
R3.'- R3."; 
s .... ~.5V 

SIt( 
- --.I 84 LOCK 111021 .' 

(3C3) HIGH3 , ~~ I CRL 

ILS2 
S2 

STOP BIT SELECT ~8 ,~V I SBS 
ON-I STOP BlTS J.. --

IORO_LE~TH SEL ~.. ,~V IILSI 
ON"1 ':lTS J.. --

ODO PARITY EN --n/09 , v~ I EPE 
ON"OOO J.. - -

PARITY INHIBIT --n/01 , -- I PI 
ON-PARITY J.. --

BITB CONTROL _......::: 6 ~~ 

ON'''''''' .r-<>"~ TRO .12T -= UII3 UTI 112 
ITB4) CLEAR ! I II 6 21 161112 

(1IB3) KEYCLR YR 
LS" 

(1201) XOATAT 32
1 

TRT 

(1201) XDATA6 31 TR6 

LS'2 

3, 
29 TRE TRE (15A2, 

1120 I) XOA TAS I TRII 24 

( 1202) XDA TA4 ------------'"-'-1 TR4 1502) 

28 22 
(1202) XOATA3 ------------~ TR3 THRE !--!='==---+-:-:--r, THRE (1104, 

(1202) XOATA2 21 I TR2 

112021 XDATAI 26 I TRI 

TRO 125 

HIGH] (3CI) 

15A2) 

THRE (18C3) 
(USED ON ANSIER 
BACK OPT) 

(I'C I) KEYOHA 

mOCK 

crImE 

(1183) KEYCLR ' U1I1 ITC3 ) CLEAR4 

(lB I) UNLOCK II D 8 II 

(203) CC8, LS32 13 

(tiBI) LOCK ~ 12 LSII! 
K QI8 

+6V 

r 

R1 
24' 
1- __ It U8 

: 1t 
.... MCT-2 

2- -

R8 
elK R6 

12K 

NOTE: INSTALL EITHER 
RESISTOR OR JMPR'FOR 
SINGLE-ENDED CURREtJT 
LOOP. 

+12V • hi' 
~ 1/2W 
I 

__ I 
_, • JI5 

CRli', +-G 
.,2M I, 
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---El 

LOOP TRANS I 
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~ 3 -----QRA 
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-

• 

I1C .. ' ClEAR3 
12021 OCI 

NOTE: 311 .... KHZ 
19".4 K8AUD 
HOT 61% D.C. 

(3C3) HIGH! 

~ 

+6V 

I 
R41 

51 
5.IK 

r2 
TTJEN II 

. 
I RlVi~IONS 
I SHT IZONEllTR I DESCRIPTICoN I DATE I APPROV,-;j 

*15 NORMAL *16 NORMAL * 16 NORMAL • I I "'" I "'8AUO 

~ ~ ~ CL CL Cl . 
2 

CK 
2 

CK 
2 

CK 
3 

~ Fi ~ (3C3) HIGH3 I! I .. 
. .. A QA A QA A QA 

13 
8 U3 Q8 

~ .. 
8 U2 Q8 

13 
8 UI Q8 -----s ~ 5 12 

-!-~ 12 

~ 
C lSI61 QC ~ 6 

C LSI61 QC II C lSI61 QC r-W:-o QO o QO 
~ 

o QD 

rf lD CRY ~*;--f LO CRY , (I .. C3) IiITTj --f: lO CRY 
15 

- CII' " .. C31 

fJs" ENP 
L.!!.. 

ENP 
~ 

ENP 
~ ENT ENT ENT 

UI15 U211 
9 

2 I I'./' La 
'-..!- CLK9 (1483) 

lS." LS,2 -= 
+5V 

Rl, 
IK 

9~ 
ClK9 I~~ 115 

114CII CII' I.] '\,.8 IlITTJ (I .. C2) II' 0..--./" 
LS" CLK8 3 15' 

' . 
ClK1 4,."./'~ 3.' 

UI39 5 U54 CLK6 5 6" I 1483) CLK8 --.-, ~ '-II I' 
~ 

ClK15 6 12/l1/li tmR3-
lS' .. 

Hli e>-
I1C4) 

ClK4 T -_ 24/111 ~ -'~ "1 

""'. ..... 2 0'·1 '1 ''''it'' o OU8LCLK 3 US1 11503, 
~, I>C 

CLK2 9 ~~ LS14 
- 6 

~ 192" RQ 8AUOCLK 
16A4, 

(3C3) HIGH3 I 115021 

18AUO RATE GENERA TION I 
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REVISIONS 

4 U4 o EXC8 

15HT IZONEILTR I O£SCRJPJION I DATE I API'NOVl[) 

~' CLiiiiND 

1488 16A1) HIGH4 EICTENSION PORT 

DI UT ~DSQ 6 2 6 II Uti 
II 10 12 URTXClK 1 11A4) 

I 
(1481) 8AUDClK 

1 1481) J'AUOCLi lS'8 , lST4 , ... 

LS" 12 QI8 . (2C I) HIGHZ K 

I'CII~ 
UII2 I' 

A UI9 QA 
9 13 

12 TURNCOD 2 II 5 
(6831 DATA4 K Q 12811 RC4 8 Q8 12 RO~S291 QC 4 9 UI8 

II 8 
2 IETIC) CC811 C ROZ QD 

12DI) 

el IT I 
I r- DEN (l6A4) 

Ie 
CLRTURN 2 ,...---,.-

. I UIT I +-- S8EN li5A!) 
+5V 

lNFC[R 
(l6AI) 

lTCHCOD 

~I 
+5V 

~+I nC11 mm 1+ 
R4 

I S3 tI.11C 

91 1A121 J4 J4 US 5 9 
J6 I /11 

EICCD I' 8 
8 

--·GCD 
-= Zl.2 CODE SELECT 2/11 

GATE 
J6 OPEN~sEC CHANNEL DA TA TERM RDY ll3CII N 

CLOSED~CODE TURN J4 1488 
DATA TEHMINAL ROY N 

CC 6 -_. __ .. --
rtl B 1 DATA SET DRY 9 U4 ElCsA 

13 U6 J6 
INOT USED 8Y DISPLAYI D![)8 

--GSA 

N 
II rtl Uitl 12 

1488 II IZ CRRDTCT 
1488 SEC XMIT DA TA 

CRRDTCT " 
'II"'I'~ --

CF I 8 I .~ I 'yJ- lS'4 
• L:lI/t 

v~ I B 4 
2 2'2 SW +IV 

I 
52-5 

8 5 
5 

~3s1 Rtl 
gm I tI.11C +5V 115C2) 12 2 2 • lfrS" U9 I - S2-6 4 

1+ R5 s U6 J6 
113U) THRE~ 6 r: I CA 

UI2 4 )6 5.IK 
ls/II8 (1383) TRE LOCAL SI 

IltlC2) s9EN J4 U5 lS1l8. 

S8~ HIGH2 -' EICCA 
6 iifTS REQ TO SEND 

12C II U4 J4 
IINTERF ACE CONTROL I IA AI 1489UT r±b II GEXS8 

ITC3) ClEAR4 
0 

111183) KEYCLR 

1488 EXTENSION PORT ,1O'lllTAH UCIND fSCM NO 
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JI 
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:I 

V 

CHASSIS .. 
GND 

*NOTE: LOGIC GND AND CHASSIS GND ARE 
TIED ONLY ONE PLACE ON THE P.C.B. 
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CR7 
.,2M 
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CRI 
MDAS7' 
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RE.VISIONS 
DESCRIPTION 

+5VDC 
CI1 A 

::r: I~~' ....... 33 (IC ROWS l' 51'1 A,B,C a D) 

J: 
5:~ VR5 h +5VREG .. +5VDC 

C42, B 
(IC ROWS 
E,F a H) J: ITYP 2 PLCS) 

11 C3" 1 C31- +5VDC I POIER SUPPLY I r~/~3--1 7B"5e 
Fi.v 1- 36.37. + 35,' (I~ ROWS 

.I 
RI 
W'. 

I." 
31 I R22 

7.5 

C2 
35'" R2 CRB 35V 

VA ~ 
Z." IN4"" I 
3. 

SECONDARY POWER 

CI4 
.33 
S"V 

Q3 

"~ 

1 "'''v 

~ 

(LOCATED ON LOGIC BOARD) 

.. LOGIC -=-
GND 

47 
II J,K a Ll 

' ". I , ITYP 7 PI~ql ~ CTYP 2 PLCSI 

I ~ • .. +12VDC 

6 
1 

I" 

15VDC 
10% 

TO 1.I0NnOR 

-12VDC 

,aO'IIUAlV UG(ND SIZE FSCM NO I DWG NO 
lICErT AI IIIAY II OTHERWIIl AUTHOIlllD ., CON'IACT. 'H£SI 
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I DOT CO..ll'oTC::Q I +7, 6"3.JilJil4NS, FREQ= 1.5552Ml-tZ 

I CHARACTER POSITION COUNTER I +96, PERIOD" 61. 7284US, FREQ- 16.21111KHZ 

CCI 

CC2 

CC3 ----' 
CC4 _____ --1 

CCS -------------' CCI ______________________________ --1 
, I 

~ CC7-----------------------------------~ 

~ ~ __________________________________ ~, I 

I 
I 

HORlVE 
~ NOTE: 

HORIVE PULSE WIDTH- 25.IIeUS I 
HORIVE STARTS ONE CHARACTER TlME AFTER LAST VIDEO 

VBLANK~ 
LCCLKI .... ___________________________________________ ---I' L 

I LINE COUNTER I + III, PERIOD- 617.2eUS, FREQ- 16211HZ 

II 2 3 4 5 6 7 
LCII 

LCI 
LC2, 
LC3, 

I ROW COUNTER I 
511HZ OPERATION + 32.4, PERIOD- ZII MS, 

RCI 

RCI 

RC2 

RC3 

RC4 

FREQ- 511HZ, 

8 9 II 

611HZ OPERATION + 27, PERIOa- 16.667MS, FREQ- 61HZ 

2 3 4 ,. ,\.,." "" 

V8LANK __ .-.J 

VIDfIVE' --------,U 

II I 2 3 4 5 & 7 e 9 III I I 12 13 14 15 16 17 i 8 19 211 21 22 23 24 ~ 26 /I 
RCII 

RCI 

RC2 

RC3 

RC4 

Q 

ADM5 
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~========~~~L L 
V8LANK ,r------.L-
VO'lfI'V!" ~ 
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0) 
I 

N 
N 

o 
"'0 
IN 

(0 

DI 

CI 

B 

A 

:. 

[CONN j> IlnSSIGNl.iOOSJ 

Ji POWER INPUT 
I'IN 

FUNCTION SHEET 
L"!O. 

I 2 •• 5YAC 17B4 
2 2'.5YAC 1184 
3 CHASSIS GNO 17A4 
4 GND I7A4 
5 GND 17A4 

JZ MONITOR 
PIN 

FUNCTION SHEET NO. -
I G~D l'e.Z 
2 VDR -rei 
3 VID ItOoCI 
4 N/U 
5 HDR I -re.2 
6 E.Q G, .... O ne.z 
1 I< E. ..... 

8 N/U 
• +I~V 17e.Z 

" 
uNO nez. 

r.:-;-:-:- r=-. 
PIN FUNCTION SHEET NO. 

J'" ExrEN RS232 

I FRAME GND 
2 EX BA 13A4 
3 EX BB 603 
4 EX CA 15A2 
5 EX CB 15D2 
6 CC 15B3 
1 GND 
8 EX CF 15B3 
9 ** 
" 

-12Y" 

" EX SA 15B3 
12 EX SB 1543 
13 ** 
14 ** 
15 ** 
16 ** 
IT +12Y* 
18 !tit 

19 ** 
2' EX CD 15B3 
21 ** 
22 NOT USED 
23 NOT USED 
24 EXT CL IN" i 

25 EXT CL OUT* _ - __ I 

PIN 
NO. 

I 
2 
3 
4 
5 
6 
1 
8 
9 

" II 
12 
13 
14 
15 
16 
11 
18 
19 
2' 
21 
22 
23 
24 

---.l! 

PIN 
NO. 

I 
2 
3 
4 
5 

J~ MODEM RS 232 a 
CURRENT LOOP 

fUNCTION SHEET 

FRAME GND 
BA 13AI 
BB 604 
CA 16AI 
CB 1604 
CC 16B4 
GND 
Cf 16B4 

** 
NOT USED 
SA 15BI 
SB 15A4 --.--CL OUT 13BI --CD 15BI -READ BACK EN 102 
CL INPUT 1304 
CL OUT 13AI 
CL INPUT 1304 

J7 POWER INPUT 

FUNCTION SHEET 

9.4YAC ITD3 
9.4YAC IlD3 
31YAC IlB3 
GND ITa3 
31YAC 17B3 

*WHEN OPTIONAL EXTENSION PORT CURRENT LOOP INSTALLED 
1tItN0 SOCKET INSTALLED IN CONNECTOR 

~_==.......,,.,,,r--_____ -:':-::H ~:~:i(lr,:. 
DE!>I;HII'1I0N 

.r-__ - •• 

UA1E. I #-J"'/{)J! iJ 

L!!.!.@ _~~~~~ ~_!~] 

SI S3 
SEC-

._-r-.-

TION 
FUNCTION SHEE.T 

I 75 14CZ. 
2 110 1484 

J-~~~ F~Nr. T In~_1 ~HU T I -, D 
I EOT 15C4 
2 E.TX 15C4 

3 I~ 14BZ 3 c::.ODE. 151'4 
4 300 14~Z 4 ZOZ 1511? 
5 ('00 145Z 5 103 '5", 
(, I ZOO 14e.Z 
7 Z400 14&Z 
8 4S00 14e.Z 

6 LO?~L_ J .. !5A? _ 
'-____ _ _. ___ I 

q 9(,00 14f;Z 
10 Iqzao I"IAZ 

IJIZ8 
11021 READ 01 160 +5YOLTS 

S? 
SE-C-

fUNCTIO .... S~E£T no"" 
( IIC21 KCrA 02 150 GND 

C9DII CBUfT 03 140 m:) 
( 12DIIXDATA1 04 13 0 XTIlAD (IIC II 
( IIC2I ICC6A 06 120 [XOAART (12C II 

(9011 CBUF6 06 II 0 KC5A ( IIB21 
( 12DI)XD"'A6 01 "0 CBUF5 (9011 
_____ G~D_ O~ __ ~2 X!!AIA~ _(12£11· 
(11A31 10ENT 011 18 0 THRE (13A3) 

I tJ/U -
z AUTO NEW LIIJL 4C4 
3 f:>O/ .... OHZ ZA3 .. f(.SZ3Z/CL I~C!o 

S !lOX/FDX .... 04 
~ ~T 8 CONTllOL. 1~~4 
7 f"A1t11'Y/ ,"'HII!!oI T 1~1!!o4 
IS STDP elT I~C4 ., ODD PARITY e. ... 1~C4-

C 

10 I..IOII:D Le."'Q,TH Il!.C4 

[ANswER BACK OPT 2 I ... 
_(~q)_W!!ChK_ 

(1021 READ 
(1'03) KC3 
(eCII CBUF3 

(1202) )(OA TA3 
(IIJ03) KC2 
(9CII CBUF2 

(12D2)XDAlA2 
GND 

UI44 

~!J2 
o I 160 
02 150 
03 140 
04 130 
015 120 

06 " 0 
01 " 0 
08 90 

CLEAR (lB4) 
+5YOLTS- - --

GND 
KC4 
CBU4 
XOAlA4 
KCI 
CBUF I 
)(DAlAl 

( "03) 
(ec II 
( 12C2) 
( "04) 
(9C II 
(12C2) SEC

TION 

S4 

~N~_~ ION 1 S~E_~ 
_TE.. L-O'I<. I~~-;j 

55 

FUNCTION I SHEE~ 
FILL SWITCH 1.,,,41 

.10.IIETAIf LIGIND SIZE FSCM NO I DWG NO 
liCE" AI MAY 8' OTHERWISE AUTHOlllED ., CDNTIACT. THESE 

fN,\:AWI:;/ t:.t:~E~:ICI~~~~1 ~~~:,~~:~rE:~ o:~!t~ ~~~L~i C 98438 
,1./ 

'..1 

N 
N 
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N 
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A 
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REVISIONS 
DESCRIPTION 

S3 

Sf (BAUD RRIT) DN orr 
LOCRL II 0 

UP 

IHHHHHHHHWHI 
.03 0 81 t-

DOWN 20~ 0 a 
eOOE 0 II 

EXT 0 81 Ie 11\ 8 0 8 0 8 0 8 0 0 
t- O 0 0 - l1) fOT 0 r(\ " N V 11) ~ N • 1\1 V \t- \t-

a STAMJAIlD ~ 

i-1 
cz:: "" :Ii iii E ;. o OPTlONRL 

~ 
SLf- ss 

81 lit.: ,11 6 '''0 El(T (,,' 
r\lY BRD lO(K (. L '0 

CHaRM 
FILL IB 

~. $'3 I"'> f"~;:::o...i"1e;..D e:;y f'R~"J&, -rHe::. ~. Jr eli': I=b\.JIJ. , 
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SERVICE MANUAL 

DT2. 
D12 SERIES DATA DISPLAY TERMINALS 

ZENITH RADIO CORPORATION 
1000 MILWAUKEE A~UE, GLENVIEW, IlliNOIS 60025 



PRODUCT SAFETY SERVICING GUIDELINES 
FOR ZENITH DATA DISPLAY TERMINALS 

CAUTION: No modification of any circuit should be at
tempted. Service work should be performed only after you 
are thoroughly familiar with all of the following safety 
checks and servicing gUidelines. To do otherwise in
creases the risk of potential hazards and injury to the user. 

SAFETY CHECKS 
After the original service problem has been corrected, a 
check should be made of the following: 

SUBJECT: FIRE & SHOCK HAZARD 
1. Be sure that all components are positioned in such a 

way to avoid possibility of adjacent component· shorts. 
This is especially important on those chassis which are 
transported to and from the repair shop. 

2. Never release a repair unless all protective devices 
such as insulators, barriers, covers, shields, strain re
liefs, and other hardware have been reinstalled per orig
inal design. 

3. Soldering must be inspected to uncover possible cold 
solder joints, frayed leads, damaged insulation, solder 
splashes or sharp solder pOints. Be certain to remove 
all100s8 foreign material. 

4. Check "across-the-line" capacitor (if used) and other 
components for physical evidence of damage or deteri
oration and replace if necessary. Follow original layout, 
lead length and dress. 

5. No lead or component should touch a resistor rated at 1 
watt or more. Lead tension around protruding metal sur
faces must be avoided. 

8. All critical components (shaded on the schematic 
diagram and parts lists) such as: fuses, flameproof re
Sistors, capacitors, etc., must be replaced with exact 
Zenith types. Do not use replacement components oth
er than those specified or make unrecommended circuit 
modifications. 

7. After re-assembly of the terminal always perform an AC 
leakage test on all exposed metallic parts of the cabinet 
and screws to be sure the terminal is safe to operate 
without danger of electrical shock. DO NOT USE A LINE 
ISOLATION TRANSFORMER DURING THIS TEST. Use 
an AC voltmeter having 5000 ohms per volt or more sen
sitivity in the following manner: Connect a 1500 ohm 10 
watt resistor (63-10401-76), paralleled by a 0.15 mfd., 
150V AC type capacitor (22-4384) between a known good 
earth ground (water pipe. conduit, etc.) and the ex
posed metallic parts, one at a time. Measure the AC 
voltage across the combination 1500 ohm resistor and 
0.15 mfd. capacitor. Reverse the AC plug and repeat AC 
voltage measurements for each exposed metallic part. 
Voltage measured must not exceed 0.75 volts RMS. 
This corresponds to 0.5 milliamp AC. Any value exceed
ing this limit constitutes a potential shock hazard and 
must be corrected immediately. 
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SUBJECT: IMPLOSION PROTECTION 
1. All Zenith picture tubes are equipped with an Integral 

Implosion protection system, but care should be taken 
to avoid damage during installation. Avoid scratching 
the tube. 

2. Use only Zenith replacement tubes. 

SUBJECT: X-RADIATION 
1. Be sure procedures and instructions to al\ service 

per~onnel cover the Subj~ct of X-radiation. The only po
tential source of X-rays IS the picture tube. However, 
this tube does not emit X-rays when the HV is at the fac
tory-specified level. It is only when the HV is excessive 
that X-radiation can be generated. The basic precaution 
which must be exercised is to keep the HV at the facto
ry-recommended level. Refer to the X-ray Precaution 
Label which is located inside each terminal for the cor
rect high voltage. The proper value is also given in the 
schematic diagram. Operation at higher voltages may 
cause a failur~ of the picture tube or high voltage supply 
and, also, under certain circumstances, may produce 
radiation in excess of desirable levels. 

2. Only Zenith-specified CRT anode connectors must be 
used. 

3. It is essential that the serviceman has available at all 
times an accurate high voltage meter. The calibration of 
this meter should be Checked periodically against a re
ference standard. 

4. When the high voltage circuitry is operating properly 
there is no possibility of an X-radiation problem. Every 
time a chaSSIS is serviced, the brightness should be run 
up and down while monitoring the high voltage with a 
meter to be certain that the high voltage does not ex
ceed the specified value and that it is regulating correct
ly. We suggest that you and your service organization 
review test procedures so that vOltage regulation is al
ways checked as a standard serviCing procedure, and 
that the reason for this prudent routine be clearly under
stood by everyone. 

5. When trouble shooting and making test measurements 
in a terminal with a problem of excessive high voltage, 
do not operate the chaSSIS longer than is necessary to 
locate the cause of exceSSive voltage. 

IMPORTANT NOTE: DAG GROUNDING. 
Each unit provides for grounding of the main P.C. Board 
and CRT socket board to the dag of the CRT through the 
dag grounding spring. 

The ground wires are connected to the shell bond or 
T-band through a terminal lug. Upon installing the Video 
Display in a terminal, this grounding procedure should be 
followed to provide adequate high voltage filtering and arc 
protection. ThiS espeCially pertains to mounting the video 
display as a kit version. 

CAUTION 
NO WORK SHOULD BE ATTEMPTED ON 
ANY EXPOSED MONITOR CHASSIS BY 

ANYONE NOT FAMILIAR WITH SERVICING 
PROCEDURES AND PRECAUTIONS. 



GENERAL INFORMATION 
This service manual Introduces the Zenith 012 series of 
Video Displays. The series Includes three basIc form:!: the 
D12-PF which IS complete with power supply and frame. 
the D12-NF without power supply. the D12-NK in kit form 
which comes without frame or power supply. 

The 012 series incorporate precision CRT's which provide 
uniformity of display and controlled spot size and geom
etry. The display may be operated from a standard 15 volt 
D.C. supply (or optional 12 V.D.C.) or from 120 volts A.C. 

Input and output connections for the displays are made 
through a 10 pin edge connector on the main circuit board. 
Provision has been made for an optional remote bright
ness control. Schematic reference numbers are printed on 

the CirCUit board to aid In the location and Identification of 
components for servIcing. 

Vertical and horizontal linearity IS maintained Within speci
fications Without the use of linearity controls or adjustable 
devices. Excellent vertical linearity is assured by the ex
tenSive use of current feedback and horizontal linearity is 
achieved with a fixed saturable reactor. 

Vertical and horizontal deflection systems sustain scan 
even in the absence or interruptIon of synchronizing sig
nals. Vertical and horizontal synchronization is automatic 
and stable throughout the entire specified operating fre
quency range. 

SPECIFICATIONS 
CATHOOE RAY TUBE 

12" diagonal measure, 900 deflection, 12.SKV nominal 
high voltage at 5010' A. beam current. Available with 
bonded anti-reflective face plate option. P4 phosphor is 
standard and other EIA phosphors are available. 

NOMINAL DISPlAY AREA 
51 sq. in. defined by a rectangle 8 1/2" x 6" centered on 
the CRT. (Other display dimensions optional.) 

INPUT SIGNALS (m LEVEL) 
HORIZONTAL 

4 to 4010' sec. duration (positive going standard). 
VERTICAL 

SO to 250010' sec. duration (negative going standard). 
VIOEO 

1 .OV to 2.SV pop (internal or customer supplied 500n 
contast control for higher input levels). 
Positive polarity for white characters. (Other polarities 
are available for horizontal and vertical sync.) 

POWER SUPPLY 
120V-.:I:. 10% or 240V ±. 10% 
(customer strappable) 47 to 63 Hz .. or 
15V DC at 800 mao max .• or 
12V DC at 1100 mao max. 

. BRIGHTNESS CONTROL 
Internal or Customer supplied 100 Kn potentiometer (ac
ceSSible at pinS 2.3 and 4 of edge connector). 

INTERCONNECT TO CUSTOMER SYSTEM 
Via standard 10-pin edge connector. 

VIKING "25V 10S 11-2 
AMP "225-21031-101 
CINCH "250-10-30-170 

RESOLUTION 
900 vertical lines minimum at center of display and 700 ver
ticallines at the corners. Pulse rise time less than 20 nano
seconds. for 30V rise at CRT. BandWidth IS Within 3db from 
10 Hz. to 18 MHz. 

GEOMETRY 
NOTE: Measurements made With an Input of 1.0-2.5V pop 

and With the display adlusted to 6" hlghx81fz" Wide. 
VERTICAL 
a. Height of display at left Side shall be Within ±. 2.0 per

cent of height at right Side. 
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b. Top and bottom pincushion or barrel shall be within 
± 1.25% of the average height. 

HORIZONTAL 
a. Width of display at top shall be within ±2.5% of the 

width at bottom. 
b. Side pincushion or barrel shall be within ± 1.0% of 

the average width. 

UNEARITY 
No character shall vary in width or height by more than 
± 1 0% of the average width or height of all the characters 
in a row or column respectively. No specific character 
shail vary in width or height more than ± 10% of an 
adjacent character. 

SYNCHRONIZATION 
HORIZONTAL 

1S.75:t 0.5KHz. 
18.60 :!: 0.5KHz. (OptIonal) 

Horizontal Blanking 
9.0/10 sec. min. 

Horizontal Phasing Control 
11.0 /10 sec. nominal range 

VERTICAL 
47 to 63 Hz. 

VERTICAL RETRACE TIME 
8501o'sec. max. 

STORAGE 
55· C. max. with bonded anti-reflective facepl~te. 
65° C. max. for plain faced CRT·s. 

ENVIRONMENT 
Operating temperature 

55· max. (free air temperature of display electronics). 
Altitude 

40.000 ft. + storage & shipment. 
10.000 ft. max. operating. 

WEIGHT 
11.5 Ibs. max. Without optional power supply. 
13.Slbs. max. With opt:onal power supply. 
9.0 Ibs. max. Without frame. 



THEORY OF OPERATION 

POWER SUPPLY 

Power Transformer TX201 is designed for use with 
120V or 240V A.C. source. The secondary provides 
power to bridge rectifier (CR501, CR502. CR503 and 
CR504). The positive output of the bridge rectifier 
(junction of CR503 and CR504). forms the raw B+ 
supply ( ,.. 20VDC). 

Voltage regulation is accomplished in the negative 
leg of the power supply through a feedback network 
consisting of transistors OX501 and OX502 and their 
associated circuitry. The emitter voltage of OX501 is 
maintained by diodes CR505. CR506 and CR507. The 
base voltage is provided by potentiometer RX506. 

If B+ increases. diodes CR50S. CR506 and CRS07 
will draw more current to maintain the emitter volt
age of OX501. Additionally. the voltage developed 
across RXS06 will increase. resulting in a higher pos
itive voltage at the base of OXS01 which will result in 
less conduction. This reduces the base current of 
OX502 since OX501 provides the emitter I base cur
rent path for OX502. When OX502 conducts less. the 
voltage drop across OS02 is increased thus lowering 
B+. 

If B+ decreases. diodes CRSOS. CRS06 and CR507 
will reduce conduction to maintain the emitter volt
age of OX501. Additionally, the base voltage provid
ed by RX506 will decrease. Less voltage on the base 
of OX501 will cause it to increase conduction, result
ing in a greater emitter I base current flow in .OX502. 
With this condition the voltage drop for 0502 is less 
and B+ is increased. 

HORIZONTAL 

The low-level horizontal section, which consists of 
transistors 0101 and 0102 (and associated circuitry), 
functions as a variable time delay monostable multi
vibrator. The input trigger for this Circuit is provided 
by the horizontal drive pulse. The pulse is injected 
into the base or emitter (for eitheJ positive or nega
tive pulse respectively) of 0101 through injection 
network C101, C111, R101, R110 and CR101. By vary
ing the recovery time of the multivibrator, potentiom
eter A104 adjusts video information position (with re
spect to raster scan). Output of the monostable mul
tivibrator, derived at the collector of 0102, is injected 
through a coupling network consisting of C110 and 
CR103. The resulting "Lock" signal is rereceived by 
one side of a precision astable multivibrator at the 
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emitter of 0103. The astable multivibrator circuit is 
completed through 0104 and associated circuitry. 
This circuit will act as a free running oscillator until 
the "Lock" signal is received from the previous 
stage. Once locked. an output pulse is formed at the 
emitter of 0104 which is then D.C. coupled to the 
base of the horizontal driver transistor, 010S. 

Remainder of the horizontal circuit is straightfor
ward. Features to be noted are: Width and Linearity 
Coils LX 102 and LX 101 in series with the 'yoke 
(TX202). Linearity is fixed and an adjustable coil is 
provided for width. The linearity coil has a magnetic
ally biased core which makes the inductance of the 
coil dependent upon its current. Pincushion and ge
ometric corrections are made at the factory by the 
addition of rubber magnets around the plastic ring of 
the yoke. D.C. operation of 12 volts is accomplished 
by the (optional) addition of a boost circuit at the hor
izontal sweep transformer. 

VERTICAL 

The vertical circuit includes an oscillator consisting of 
transistors 0301 and 0302 and aSSOCiated circuitry. 
Amplification is provided by transistors 0303 and 
0304 with the emitter of 0304 feeding the base of the 
vertical driver 0305. The vertical output tranSistors. 
0306 and 0307 are wired in the standard push-pull 
configuration. TranSistor 0308 doubles B+ during 
retrace, maintaining less than 800 JJ. sec. of retrace 
time. 

VIDEO 

The video amplifier circuit consists of transistors 
0401 and 0402 and associated circuitry. The circuit 
comprises a cascode amplifier which is triggered by 
a positive pulse at pin 8 of the edge connector. Upon 
receiving the input pulse, conduction is initiated and 
the collector voltage of 0402 is lowered. Amplifica
tion of low frequency voltage gain is fixed by the ra
tio of R407 and R408. Gain is maintained to 18 MHz 
by the bandwidth enhancing components R406, 
C403, and L401. Resistors R402 and R403 provide 
bias for the amplifier. 

The collector output of 0401 is D.C. coupled to the 
cathode of the C.R.T. through resistor R201. Raster 
cut-off is adjusted with the brightness control R114 
which is connected to G1 of the C.R.T. 
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ADJUSTMENT PROCEDURES FOR 012 VIDEO DISPLAY 

1. External power is applied to the monitor through an AC line cord or a 4 pin molex connector. The unit is wired for 
120 VAC 50/60 Hz operation. (240 VAC 50/60 Hz optional) 

2. INPUT SIGNALS: Input signals are connected to the display board through a 10 pin edge connector. 

Component Side of DI.play Board 

en en en ....a > 
Q en en en ~ 

....aN ....a w w w -c- -c w Q 
Z Z z;: za.. ZW z+ 0 Z ::) 1-- O~ a: a: w 511> ::) 1-0 I--c 1--0 %% %....a %1- Na: wO Q a: a: 0 a: S2 S2 S2 a: Q 1-> :; wQ a: 
C!J x'" C!J a: a: a: 0 w- > 

CD CD CD % ii 

2 3 4 5 e 7 8 9 10 -Optional 

A. Horizontal drive signal - 15750Hz ± 500Hz, 18,800Hz ± 500Hz 

2.5v 
to 

5.5v 

Oy 

4.0 "sec. i- to _ 

40 "sec. 

B. Video drive signal 

1.0y 
to 

2.5v 

Oy 

At a horizontal frequency of 15.7KHZ the video drive signal should start 11 microseconds .:1:.5" sec. after the 
leading edge of horizontal sync, and 900 microseconds or greater after the leading edge of vertical sync. 

C. Vertical drive signal- 47Hz to 83Hz 
2.5v ,--------------, 
to 

5.5v 

Ov 

50!,sec. 
to 

2500!,sec. 



Should the video drive level exceed the 2.5 volts specified. an external contrast control 
must be provided. The video drive signal is connected to the top end of the 500n pot. the 
bottom end is grounded and the wiper arm connects to the video input of the edge 
connector as shown. 

VIDEO 
SIGNAL 

5QOohm 

CONTRAST 
CONTROL 

(EXTERNAL) 

TO PIN 8 OF 
EDGE CONNECTOR 

3. Once power Is applied to the display and tl1e input signals connectecl, adjust the 
brightness control until the edges of the raster are visible. 

4. Depending on the requirements for height and width of the video presentation, the 
vertical size control and width coil should be adjusted accordingly. 

S. The power supply board also has a control to adjust the regulated B+ of the monitor to 
+ 15V. Check for proper adjustment. 

6. Adjust the phase control to center the video information within the raster. (The contrast 
control may have to be adjusted to obtain a display of the video information.) 

7. Adjust brightness control for visual cutoff of the raster. 

8. Adjust external contrast control for desired luminance. 

9. Adjust focus c,ontrol for best possible overall focus. 

IMPORTANT NOTE: DAG GROUNDING. 

Each unit provides for grounding of the main P.C. Board and CRT socket board to the dag 
of the CRT through the dag grounding spring. 

The ground wires are connected to the shell bond or T-band through a terminal lug. Upon 
installing the Video Display in a termiAal, this grounding procedure should be followed to 
provide adequate high voltage filtering and arc protection. This especially pertains to 
mounting the video display as a kit version. 
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SECTION I. SPEC I FICAT! ONS 

.-\. Ca thode Ray Tube (12 ZB) 

1. Size : 12 inch diagonal. 

2. Deflection angle 

3. Glass area : 74 square inches. 

4. Implosion protection : Tension band with mounting lugs. 

5. Phosphor : P4 

6. Anode voltage Approx. 11. 5KV 

7. Display size 8.3/8"(H) x 5.3/4"(V) 

8. Face : Direct etched. 

B. Electrical characteristics 

1. Video 

2. Horizontal 

3. Vertical 

CUSTOMER CODE DEVICE 

: TTL positive goin~ pulse(4.0Vp-p=1.5V) 

Input impedancR:~ore than 3.3Kohms shunted 
by 60PF. 

Rise and fall time: 35nano-seconds or less. 

Video bandwidth: l8MHZ 

: TTL positivI? going pulse(4.0Vp-p=1.5V) 

Input impedance ~ore than 4700hms shunted 
by 40PF. 

pulse width: 22 to 30 micro-seconds at 16.2KHZ 
18 to 24 micro-seconds at 19.2KHZ 

Scan frequency: 19.2+ 0.5KHZ 
16.2+ 0.5KHZ by changing a 
jumper(JPR1B to JPRIC) 

Retrace time: Approx. 7.5micro- seconds. 

TTL ne~ative going pulse(4.0Vp-p=1.5V) 

input imp~dance ~ore than 3.3Kohms shunted 
by 40PF 

pulse width:5 to 1000 micro-seconds. 

Scan frequency : 47 to 63 HZ 

Retrace time: 926 micro-seconds. 
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4. Power 15VDC+O.2V/O.8AMP or less nominal 

• Note Refer to timing chart figure 1. 

C. Plcture quality 

1. Resolution : 900TV lines at center. 
800TV lines at corners at 40 footlambert. 

2. Geometric distortion: The outside dots of all outside rows and 
columns shall fall within the area defined b> 
t.he space between the two rectangles shown if 
FIG 6. ThlS aliKnment shall fulfill the 

Pincushioni~barreling.parallelogram and 
lrapezoidal distortion requirements of the 
monitor display area. 

3. Horizontal line:\rity: Less than 10~ lor adjacent characters. 
Less t rae 20(~ [or any two charac ters on the 
~ntire di~nlav field. 

4. Vertical linearity : Same as tor horizontal linearity. 

5. Display capability : 80 characters per row. 24 rows. 

D. Controls 

1. Brightness : Internal. 

2. Contrast : External (User will supply external 
control volume and wire) 

3. Vertical hold : Internal. 

4. Vertical height : Internal. 

5. Vertical linearity : Internal. 

6. Horizontal width : Intern31. 

7. Horizontal linearity: Internal. 

8. Focus-stat-ic : Internal. 

E. Environmental 

1. operating temperature:+50 c through +55 0 C 

2. Storage temperature :-35uC through +60 0 C 

F. Weight 

1. Ki t form : Appl'ox. 4 K~ 
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G. Input slgnal connection 
I 

1 · ........... Ground(H.D return. power return) 

2 · ........... Not Applicable 

3 · ........... Not Applicable 

4 · ........... Not Applicable 

5 · ........... ARC ground. 

6 · ........... Horizontal input. 

7 · ........... 15V DC • 

8 · ........... Video input. 

1:9 · ........... Vertical input. 

· ........... Ground(V.D return, video return) 

I 

H. Input connector 

Board edge connector 

• Viking # 2VK 105/1-2 

• Amphenol ~ 225-21031-101 

• Hirose. CR8E-20DA-3.96E 

• Or equivalent 

I. Others 

All components are capable of meeting UL,C5A and DHEW 

requirement. 
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SECTION II. SERVICE INFOR~tATION 

A. ADJllSTMENTS 

1. BRIGHTNESS 

Normally, the monitor will be used to display alphanumeric or 
other black and white information. Moreover. the video polarity 
is usually white characters on a black background. 

The internal brightness control should be adjusted at a point 
where the white rast~r is just extinguished. The CRT will then 
be at its cutoff point. and a maximum contrast ratio can be 
obtained when a video signal is applied. 

2. VIDEO CONTRAST 

Q201 is designed to operate linearly where a +2.SV signal is 
applied to its base. This control, or a fixed resistor,should 
be adjusted for a typical signal level of +2.SV peak-to-peak 
when measured at the video input terminal of the printed circuit 
board edge connector. 

In all cases, the output DC impedance of the video signal source 
must be SOOohms, or less. 

3. VERTICAL ADJUSTMENTS 

There is a slight interaction among the vertical frequency. 
height, and linearity controls. A change in the height of the 
picture may affect linearity. 

a. Set the vertical-hold control. R302 near the mechanical 
center of its rotation. 

b. Adjust the vertical linearity control, R306 for best vertical 
linearity. 

c. Adjust the vertical height control.R304 for desired height 

d. Readjus' the vertical hold contrul.R302 until the picture 
"lucks" on vertical sync. 

e. Recheck height and linearity. and readjust if necessary. 

f. Slight readjustment of vertical hold control. R302. may be 
required if the picture "rolls" up or down after a power 
OFF/ON sequence. 

OJSTOMER CODE DEVICE TITLE SPEC. NO. PAGE 
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4. HORIZONTAL ADJUSTIIENTS 

Raster width is affected by :1 combin:1tlon ·of the DC power 
supply. horizontal width coil L402 and the horizontal linearity 
coil L403. 

a. Horizontal linearity. 

When character width variation is observed in characters of 
one row, turn the core of adjustor L403 so that character 
widths should become uniform. 

b. Horizontal width. 

Adjust horizontal width by turning the core of L402 with :1 
plastic hexdriver for the desired width. 

c. Readjust horizontal linearity and width coil, for proper width. 

d. Observe final horizontal linearity and width, and touch up either 
adjustment if needed. 
The raster should be properly locked and centered when the 
horizontal drive signal adjustments (described in steps a-d 
above) have been completed. 

S. DEFLECTION YOKE ASSEMBLY ADJUSTl1ENTS 

a. Raster centering 

If the raster is not properly centered, it may be repositioned 
by rotating the ring magnets behind the deflection yoke. 

The ring magnets should not be used to offset the raster from 
its nominal center position because it would degrade the 
resolution of the display. 

If the picture is tilted. rotate the entire yoke. 

b. Geometric corrections 

The magnets on the yoke assembly shall be polarized so as to 
provide adjustment of pin-cushion, barreling and other ~eometric 
deformities by Simply rotating the magnets until the desired 
display is-achieved. Readjust if necessary. 

6. FOCUS ADUSTMENT 

Although the focus control, RSOB,does not have a lar~e effect on 
focus bec·ause of the CRT gun-assembly construction. It provides 
some adjustment for maintaining the best overall display focus. 
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SECTION Ill. TROUBLESHOOTI~G FOR RESPECTIYE SY~IPTOMS 

A. ~o Raster 

1. Turn the internal brightness control clockwise fully. 

If" raster appears : Good 

If raster does not appear ~o good. To next check. 

2. Is CRT heater on? 

It is not on Check CRT.heater voltage.power supply circuit 
and CRT socket for normality. 

I t is on : Proceed to next check item. 

3. Check high voltage by high-voltage voltmeter. 

High voltage is not obtained : 

Check of flyback transformer T402. Check of collector pulse of 
Q404. check of base pulse of Q404, check of collector and 
base waveforms of Q403, check of input HO. 

High voltage is obtained To next check item. 

4. Check respective CRT electrode voltages for normality with a 
multi-tester. 

G2: 3S0Y - 450Y 

G4: -lOOY - +400Y 

Gl: -lOOY - +20Y 

K 0 - +SOY 

When voltages of G2 and G4 are not obtained: 

Check of CR50l, CRS03. CSOI. C503. R501. RS03.RS05. R507 

R508. R~Oq.and T402. 

Voltage of GI is not obtained : 

Check of CR502. CR503. C502. CS03. C504. R502. R506, R5l0 

R51l. £502 and T402. 

Voltage of K is not obtain~d : 

Chpck of CR502. C502. R204. R206.£501. and T402 

YoltageF of G2. G4. GI. and K are normal: 

CRT is faulty Replace CRT. 

QJSTOMER CODE DEVICE TITLE SPEC. NO. PAGE 
LS-OOI S~I-12DN4KA 12"Non i tor E~G. SPE( E-018 t OF III 



B. Only one rast~r line appears in horizontal direction. 

Check of deflection yoke vertical coil 
When deflection yoke vertical coil is shorted or opened. 
deflection yoke is faulty and should be replaced. When 
30-50 OHMS. the coil is good. 

C. Only one raster line appears 1n vertical direction 

Wire breakdown or deflection yoke horizontal coil or L402, L403, 
or C413 open. 

D. Raster is deformed abnormally. 
Rare shorting of deflection yoke coil. replace deflection yoke. 

E. Raster runs abnormally as if winding or excessive picture 
fluctuation is caused . 

. Check by measurement that ripples of power supply 1s less 
than 10mV p-p. when ripples are normal. check to determine 
whether there is any such source that causes alternating 
magnetic field near the unit. 

F. When power is turned off, spot remains. 

Check C502, C503, and CRT for deterioration. 

G. Brightness range is abnormal. 

Deterioration of CR503. C503. or CRT, Check of voltage of G2. 
Check of heater voltage. 
Cbeck of Q201. and E501. check of R203.R204. R205, and 
check of CR502. and C502 

H. Raster size is small and picture is abnormally bright (high voltage 
is :tbnormally high.). 

Check of C409, and C410. Check of T402 

I. Vertical synchronization is not achieved. 

Check of \-0. Check of C301. C302. CR301. R301. R302. and U30l 

J. Rast~r position is deviated relative to CRT face. 

Turn deflection yoke centering magnet so that raster should be 
pOSitioned at center. 

K. Picture or characters do not appear. contrast is unachievable. 

Check of Q201 and associated components. Check of input signal. 
Check of CRT. 
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HORIZONTAL. 
DRIVE 

HORIZONTAL. 

IL.ANKING 

VERTICAL. 
DRIVE 

VERTICAL. 
IL.ANKING 

SECTION IV FIGURES 

TIMING CHART 

~I.~--------------- H 

AT HORIZONTAL. DIRECT DRIVE 

H. 11200 Hz 

V. 80 Hz 

V RETRACE TIME- 828,.Sec. 

J ~ __ -----,"--I -
HIGH 

L.OW 

11-24,aSec. 

42 "S.c. 
al 

HORIZONTAL. 
BL.ANKING TIME 

t- V -\ 

lJ Lf r'- 'OOO.S" 

16. TIIIS.c. ·1 
~. -~~ 

~ -I-
1234"S.C. 

V·E RTICAL. 
BL.ANKING TiME 

-I 
1 S.4I11Sec. 

( FIG. I ) 

HIGH 

L.OW 

HIGH 

L.OW 

HIGH 

L.OW 
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L. Picture or ch~racters are displayed but inclined. 

Untighten clamp screw on deflection yoke. Rectify the 
inclination by turning the entire deflection yoke. 

M. Fine noises appear is the picture and characters shiver. 

Check high-voltage portion for leakage. 
Check connectors for complete contact. 
Check FBT for wire breakdown. 

N. It takes long for picture to appear (more than 15 seconds.) 

Service life of CRT has reached. Replace CRT. 

O. Sync noise not related with input data appears in picture. 

Check ground1ag Wire for poor contact. VIDEO grounding for 
incompleteness, input signal for normality, and power supply 
return for incompleteness. 

P. Picture appears and disappears alternately. 

Check of input signal. Check of card edge connector. Check of 
video circuit for poor soldering. Check of CRT socket. 

Q. Horizontal linearity 1s not achieved. 

Check of L403. C4l3. and Q404 

R. Vertical linearity is not achieved. 

Check of R305,. R306. R307. C304. C305. and U301 

S. Focus ing is not achievable. 

Check of voltages G2 and G4. Readjustment of R508. 
Check of high voltage. Check of CR50l, R50l, C501, R503,a~d ~509 
When all above items are normal. CRT is faulty and should be 
replaced. 

Note : Refer to voltage waveformsCFigure I.> 
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HORIZONTAL 
DRIVE 

HORIZONTAL 

BLANKING 

VERTICAL 

DRIVE 

VERTICAL 

BLANKING 

AT HORIZONTAL DIRECT DRIVE 
TIMING CHART Ha 16200 Hz 

Va 60 Hz 
V RETRACE TIME II S26"Sec. 

I- H 1 

J I 
HIGH 

LOW 

22'" 30~Sec. 
6I.7.,Sec. 

HIGH 

LOW 

0.5 "Sec. S.5"sec. • 52.2 "Sec . 

HORIZONTAL 
BLANKWG TIME 

I~·~-------------------V ------------------·~I 

lJ Lr~~~ 
16.7 ",Sec. ·1 

'23."Sec. • 
15 .• ",Sec . 

VERTICAL 
BLANKING TIME 

(FIG.2) 
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VOLTAGE WAVEFORMS 
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HEIGHT 

PC BOARD ASSY DIMENSIONS 
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12 U MONITOR DISPLAY AREA 

-r-r-----------------------, 

8.30 
MAX. 

-~~-~-----------------------------~ 
L 

I 
-0.10 

CUSTOMER CODE DEVICE 

5.80 
MAX. 

(FIG.7 ) 
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PART NUMBER 

916030 

919020 

919018 

919019 

902525 

OESCR I PT I ON 

Mon i tor control board assy 
SAMSUNG. (when ordering this 
board, please note if board is for 
the AOM32 or not, The MCB for the 
32 must have an extra long cabde 
to monitor installed.) 

TUBE, std crt Samsung 

TUBE, Green crt, Samsung 

YOKE Assy, Samsung 

Magnet, ring type (for yoke) 

QTY 

1 

AIR 

LOCATION 

see breakdown 

THE ABOVE PARTS ARE FOR THE SAMSUNG MONITOR ASSY ONLY! 

132509-003 

132509-004 

Mon i tor Assy, wh i te (std) Samsung 

Mon i tor Assy, Green Samsung 



ASSY 916030 MONITOR CONTROL BOARD ASSY, SAMSUNG 

PART NUMBER DESCR I PT I ON QTY LOCATION 

905355 Cap l00uf 25V Electro 2 Cl03,412 

9OS045 Cap 680pf 50V Ceramic 1 C201 

905435 Cap O.OOluf 50V mylar 1 C301 

905434 Cap 0.15uf l00V mylar C302 

805022 Cap O.luf l00V mylar 4 C304, 305, 
306,309 

905046 Cap 22pf 50V Ceramic 1 C306 

90530S Cap l000uf 16V Electro 2 C307,411 

905365 Cap 47uf 16V Electro 2 C3OS,40S 

905436 Cap O.Oluf l00V Mylar 1 C407 

905716 Cap O.Oluf 400V Poly 1 C409 

905717 Cap O.022uf 400V poly C410 

905366 Cap 16uf 63V bi-polar 1 C413 

90571S Cap 0.047uf 630V poly 1 e501 

905367 Cap 220uf SOV Electro 1 CS02 

905437 Cap O.Oluf 200V mylar 1 CS03 

905368 Cap 3.3uf 50V electro CS04 

905719 Cap O.Oluf 630V poly 1 C505 

908033 Diode IN60FM Germanium 1 CR301 

SOS52, Diode U06, Si I icon 2 CR402,403 

8OS022 Diode 1N4007 Silicon 1 C~501 

9OS034 Diode 1N4003 Si I icon 1 CRS02 

9OS011 Diode 1N4004 Si I icon 1 CR503 

917039 Coil, Horiz width HW-l60 1 L402 

917040 Coil, Horiz Lineari ty DL-2S4 1 L403 

910030 Trans 2N2219 1 Q201 

910530 Trans KCS100S 1 Q403 

910510 Trans BU407 1 Q404 

913025 IC TDA1170 1 U301 

916029 FI yback Transf. output TMF-l10 1 T402 

916988 Transformer tHor; z 0 r; ve 1 T401 



ASSY 916030 cont. MONITOR CONTROL BOARD ASSY, SAMSUNG 

PART NUM3ER OESCr:tIPTION QTY LOCATION 

128533-330 FS Res 33 ohm 5~ tw R201 

128533-470 FS Res 47 ohm 5$ tw 1 R203 

903719 Res 680 ohm 5~ tw 1 R204 

128533-104 FS Res lOOK ohm 5% tw 2 ~30e,205 

128533-101 FS ~es 100 ohm 5% tw 5 R206,408, 
410,501,503 

1~e:33-154 FS ~es lSOK ohm 5~ iw 2 n~01,303 

~1036 Res lOOK ohm ~C~ 1w VAR 2 ~3C2,304 . 
S03050 Res 330K ohm 5% tw car-b straight R305 

901037 Res 200K ohm ~ lw VAR 1 R306 

128533-393 FS Res 39K ohm 5~ iw 1 R307 

903044 Res 3.3 ohm 5~ iw 1 R309 

903033 Res 56K ohm 5~ iw 2 R310,311 

903051 Res 470K ohm 5~ iw carob straight 1 R312 

128533-683 FS Res 68K ohm 5~ iw 1 R313 

903052 Res 2.2 ohm 5~ iw 1 R314 

903053 Res 1 ohm 5~ iw . 1 R411 

903559 Res 82 ohm 5~ iw 1 R412 

903613 Res 0.5 ohm 5~ lw metal oxide 1 R413 

128533-333 FS Res 33K ohm 5~ iw 1 RS02 

901038 Res 5M ohm 2~ 5w VAR 1 R508 

128533-224 FS Res 220K ohm 5~ *w 1 R509 

901035 Res lOOK ohm ~ 2w VAR 1 R510 

128533-473 FS Res 47K ohm 5~ iw 1 R511 

129472-390 Res 39 ohm 5~ 1w metal oxide 1 RS04 

128533-472 FS Res 4.7K ohm S~ iw 2 R505,507 

128533-102 FS Res 1K ohm 5~ tw R506 
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APPENDIX 

OPERATORS 
QUICK REFERENCE 

CHARTS 



ASCII CONTROL CODE CHART 
87 0 0 0 0 1 1 1 1 

86 0 0 1 1 0 0 1 1 

IITS 85 0 1 0 1 0 1 0 1 

CONTROL NUMBERS UPPER CASE LOWER CASE 
.. B3 B2 Bl SYMBOLS 

0 :III .0 10 1110 1211 1.0 110 

0 0 0 0 NUL DLE SP 0 @ p , p 
0 o 10 II 211 l2 30 .. .0 .. 50 10 10 • 10 112 
I 21 ., II 101 121 ,., III 

0 0 0 1 SOH DC1 I 1 A Q a qll3 I I II I? " :J:I 31 .. ., .51 ., 81 17 7' 
2 n .2 12 la:I 122 '.2 lIZ 

0 0 1 0 STX DC2 " 2 B R b r 
2 212 lin JoI :J:I 50 .2 • 52 12 12 .72 II. 
3 23 G 13 la:I 123 IG 113 

0 0 1 1 ETX DC3 # 3 C S c S 
3 3 13 II 22 31:J:1 51 G 17 53 13 13 • 73 115 

• 2. .. .. lOA 12 • '" I .. 

0 1 0 0 EOT DC4 $ 4 D T d t 
• • I. 211 2. 31:14 52 M • 54 .. .. 100 7. III 
5 25 .. II 101 125 I. 1111 

0 1 0 1 ENQ NAK 0/0 5 E U • U 
5 5 15 21 l5 37 31 53 • • 51 • • 10' 75 117 

• 21 .. II 101 121 I. I. 
0 1 1 0 ACK SYN & 6 F V f 'I 

• • II 
n 31 31 31 54 .. 10 .. • II la:I ,. II' 

7 27 .7 .7 107 12'7 ,.7 ,.7 

0 1 1 1 BEL ETB 
, 

7 G W 
87 9 W 

7 7 I? 23 2'7 31 37 .. .7 71 57 17 1a:1 77 III 
10 -30 50 70 110 130 150 110 

1 0 0 0 BS CAN ( 8 H X h X 
• • II 

2. 21 .0 31 51 .. 7251 a 68 lOA 71 1211 
II TAl 31 51 71 III 131 151 171 

1 0 0 1 HT EM ) 9 I Y i y 
9 · " 25 21 ., 31 57 .. 13 51 • 61 101 71 '" 12 • 32 52 72 "2 132 152 172 

1 0 1 0 LF SUB * · J Z J z · A 10 IA 21 2A .2 lA .. ... 7. ~A 10 ...... 101 iA In 
13 t 33 5.1 73 "3 133 153 173 

1 0 1 1 VT ESC + · K r k 
{ 123 

, 
• " " 27 21 G 31 51 •• 75S1 II iii! 107 71 ,. _ l4 

54 7. II. 1:14 '54 Il. 

1 1 0 0 FF FS < L \ I I , I 
C 12 IC ,. :zc M :II: 10 4C 71 51: .. , I1C 101 ?C. I:M 
15 liT" 31 51 75 "1 131 lIS 175 

1 1 0 1 CR GS - ..130 
- M ] m } ," -

0 13 10 29 20 II ~ " 50 13 10 1111 
II 31 "OUE 51 ,. "1 131 lSi I,. 

1 1 1 0 SO RS • > N " n "'" E 14 11 30 2Ii .. 31 ., • 7ISI! .. iii 110 71 '" 17 37 57 77 117 137 157 177 

1 1 1 1 SI US / ? 0 0 
IlUaOUT - IDILI , II .F 31 2F • 7 3F 13 .F 71 SF • IF 111 7F 12'7 

LEGEND 
-a a - LSI CUIISOII CONTIIOL COOl BS ASCII __ .. -. . _ ..... 

DP319 A-1 



OPERATORS QUICK REFERENCE CHART OF 
CONTROL AND OPERATORS CODES 

CONTROL CODe HEX 
FROM HOST FROM KEYBOARD CODE OPERATION 

ETX ICTRL Ic I 03 Secondary channel line turnaround codes for 202 Modem 
operation (From Host Only) 

EOT 1~!RbIQ 04 

ENQ IHERE IS 05 Initiates ID message when Answerback Option is installed 

ICTRLIG 
. 

BEL 07 Sounds audible beep in Video Display Unit 

BS I - 08 Backspace 

HT I TAB I 09 Tab· No local operation (From Host Only) 

LF I ~ I OA Line Feed 

VT 
I t I OB Upline 

FF 
I I OC Forward Space -

CR I RETURN I OD Retum 

SO ICTRLIN I OE With 54 in GT position, enables gated EXTENSION port and 
passes CRTL N through the EXTENSION port 

With 54 in LK position, unlocks keyboard (From Host Only) 

SI ICTRLIO I OF With 54 in GT position, disables gated EXTENSION port and 
passes CTRL 0 through the EXTENSION port 

With 54 in LK position, locks keyboard 

SUB ISHIFTICLEAR I 1A Clelrs Screen 

ESC IESC I 1B Lead in for ESC sequences 

RS IHOME I 1E Homes Cursor 

£SCT IERASE LINE I 54 Starting with cursor position, III charactltrs in the line are 
erased and replaced with spaces. 

ESCY IERASE PAGE I 59 Starting with cursor position Ind continuing to end of page, 
III charactltrs are erased and replaced with spaces. 

ESC ( I ESC I( I 28 Restores standard intensity • 

ESC) IESCI) I 29 Sets reduced intltnsity • 

ESCG I ESC IG I 47 Sets reverse video or restores standard video Ind passes 
ESC G tnrou\ti the EXTENSION port when switch 54 
is in the GT (gatltd) position 

. ~ESE TWO VISUAL ATTRIBUTES MAY BE USED IN COMBINATION 

A·2 DP319 



ASCII CODES 

I ESC II:!] I ~PACE I 
IT] 
0 
rn 
rn 
rn 
rn 
CJ 
lI1 
OJ 
[!) 
G 
Q 
G 
Q 
f1] 
[Q] 
m 
III 
rn rn 
rn 
[§J 
ill 
[[) 
II] 

[ill)[!] III 

DP319 

OPERATORS QUICK REFERENCE CHART 
OF ABSOLUTE CURSOR POSITIONS 

rROwIlcOLl 
Keys Used: I EsclG~ ~ 

POSITION POSITION 

ROW COL ASCII CODES ROW COL ASCII CODES 

rm;lElOJ IEScl0 m 1 1 28 
2 2 g] 29 [[] 
3 3 GJ 30 [!] 
4 4 ~ 31 ill 
5 5 II] 32 II] 
6 6 [!) 33 [[] 
7 7 [!] 34 IS] 
8 8 (!] 35 rn 
9 9 ~ 36 0 

10 10 [[] 37 [d 
11 11 [I] 38 (] 
12 12 III 39 m 
13 13 rID 40 m 
14 14 [ill 41 [SJ 
15 15 rn 42· rn 
16 16 rn 43 [!] 
17 17 [K] 44 rn 
18 18 [I) 4S rn 
19 19 lID 46 (E] 
20 20 []J 47 ill 
21 21 IID 48 I)J 
22 22 m 49 II] 
23 23 (]] 50 OJ 
24 24 rn 51 r:ml 

2S • rn 52 ~ 
26 III 53 I ESC I [!] [9] 
27 ~0 [[J S4 

A-3/4 

POSITION 

ROW COL 

55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

72 
73 
74 
75 
76 
77 
78 
79 
80 



ADM 5 Dumb Terminal® 
Video Display 

Maintenance Manual 
Drawing Package 

Contents 
Schematic Diagram. . . . . . . . . . . . . . . . . . . . . . . . . . .. 132322 
Wiring Diagram ............................... 132327 
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4 3 .. llran-I ~ I I ,.-' -
REvISIONS 

IIOIICIH !,: SHT ZONE LTR DESCRIPflON I OAT[ APPR:lVED DCJ cLie 
A ~ ....... ~e- P'~ Q::.NISSI '.':"t "v,,?_ 

~r 
~.s, II • .. ·fI~ ~':" ... 1 .. -

S IU'.JV ChI "/~ 90 . , ............ t:i:lii .t.~ ." ,-1 ..... 
ROI CNTRL I Rct-4 ,...... CUlIOR POI. C IAlt:T.? /)!jJ"/' 94 ."",. .. .... , T',,~ . .r:J. -:. • I D 1 OC'-4 

OUEcr ~1iiIOVf SCE SUEET 4 ~ Iii!EVISIONS StfJ HORlZ 
ec, lIEN ccn I I I-- r- IlEIIT f-VIImf cur II IIUO 

DOr CHTR CCIIA COLWH CHTIII. I-- I-r, 
awl CHTII SH4 'C'-4 

~ I-- I- 11fT 
LIIC CHTR I I-- I-- ~ lIOII CNTII IIC.-4 

~ 10- 10- Oao C .. 
• li! 

CUll_ 
CC'-1' - LCCLI( CCI , 
LC'-. 
DC-I 

IIQ 

I IlUIlEIIt 11[_' 
ADDIl lIN 

~-
!lCV DATA DATA 1-1 ... " 

CHTIILDECGDI 11 T 
c -- DOlT f-o ERASLIN. 

[5C' CHII'D • 
I rJ IMID !lATE DCI IRITPLI A" -

UN r cr ~ 
IRHPLI i .. 

1It1. SHI fllEAO t . 
J XIiIT OAT,.. IIJX REfREStf ut:1I H TIIANI DATA I 101) __ 

RS2JZ/CL [ XOAlA 1-1' [ C~ • oarA auss IIIIlU IIN.[lS OTHEIIIIIE SPtCU 1[011 Sill UNI lit I. I IHII I 
I. ~CIR PRINTED IIIIIH8 10AIIO !JIJ2I-I. AI" 112320. lAUDCLII t~x .. • .t1 L (11IlUIlIJ OEflHEI HElllDEClIIAL AOOII[lI • 

U •• CAPACITOR VALU£. AIlE IN IIICR.AIIAOI. 

~{ 
INTERfACE ca, L---.. CHAII PAOli 

CNTIIL - VIDEO OIIIIIE • IIOIIlTOIl •• 1IE'~1T0Il VALUEI AIlE IN _'. IS, 114 •• 
IItli. OCJ ATTII. LOGIC VIDlO 

•• I'IIUIX DEVICE TY"E 11TH T4. 

~h 
CLI( IlWI'U I T4L1111 .SHI .. . r •• DrYICE DESIIINAfION IHDICArE. LOCATION. 

IlWI'UI UIS - KE' [NCCO£ r. DrYICE POIER PINS AREI L....- a CONTROL ICC 1-1' XUIOAIIO 
'OIl I. PIN -1' 'GNOI. I. , .. " B IIDOI[ K£Y I ICCIIA-TA KRCLI( 'OIl I. PIN -a IGNOI. II I .. " AUTO lW'ur UCEN Stfll 
'OIl 18 PIN -I I IlNO I , I. , .. " It:El'tR REpUT 

Stfll " FOIl 14 PIN -II lIND', a. ,.,,, . IHII , 
'OIl .... ONLY - 1'IINDI. 11-121. ,41.,11. " 

e. lAIr I'It[f[R[NCE DEllIINATlON USEDI 
c .... /cR-II IJ-T 111-1 .... , I .... 1"'-1 ~'-I. 

' .. lUI. eft" .... IIIL·"'OT LlS£D. 

IQ aWoJSeD ClI~Te.'5, 

- 1-'5000 ,.hSa(I, • .3~,~) ,hl.~".~.4) 
L~~ &l1~~(le.ls) L~. "'Z9(~.".4)Lhoz(b,.z.ll) ~ . 
LOS%? 1.J4~( •• 9,""") "'''.51. iJ.4o(~z,S)(I~.IZ.II) 

-sD5'(Jlzzfl,%)('~ .?:,,~., ... /J~""'''. 1-101 ~/I!I ~IC\ 17'l··· .... )v~ 
UNLESS OTHERWISE CONTR NO. I 

lSl 
LEAR SIEGLER, INC. 

SPECIFIED' 
Oq -:=.~, '''-Z~·.40 I DA r A pRODue r 5 DI':IS'ON 

DIM. IN INCHES 
CliK _' iJ~'''/.h/';J 

ANAHEIM e-'lIFOR'" .. 91~t}) 

TOLERANCES: 
h.l OSCff C /. ___ "'~.:'. 

SCHEMATIC DIAGRAM. - u.O] I' r 50": A - 13.560 OLi 3Z300 ENGR " , 
r.EU ~~Sy 'JSWON 

HhOJO 
PIlOJ .~ : ' .. , ' , - ~ !I-· .... ADM5 

D~H Al4GL'S .05' . 
tiC Appue""o', ~::l . to' ,./.·1 ..... 

'1I0'IIU,., UGlr.D APPD 

~~EI ~;4;~ 
DWGNO 

rr" Itcl" " .... , 8. onUIWISE AurttOttlllO al CONfIlAC' 'HIS' 
132322 [ ",,,\,,~GS .. "':) S"C;tICUIO:,1 _AI H'i ''''J,rllty Of U ..... SI.GUIf 

I~: all( 'UuIO 1:0. \Ulet (",,:\11.)(:.[( .:.PfO SH' .... "or II ;,;oPD 
11".0('111(10 (O'lfO 0" l'UD 'OR , .. IE " ... ·'UfACrUI' 01 SALI o' 

s.:AlE NONE IS"Hr , OF " f"~ \r"IIlAlU~ V."Hour WAI"P" ,. .. ·.!lSSIO" . 



D 

c 

B 

A 

1111>01-2 3 2 1 
REVISIONS I BASIC OSC ILLATOR I CLK (102, 9B I, IICZ" 

IIBZ) 

I DOT COUNTER I DESCRIPTION DAT[ APPROVED 

Ull CII U31 
• I 13 

Hl4 

R2T 

".PF Hlf4 

R21 

,1( lie 
YI 

L...--_--1 D J-----J 

Hl4 

IO.1I14WCZ r_------------. 
+5V 

! Cl ·Ul4 
~~~--------------------~l~CIC 

A QA OCI 
8 QI DCI 1'404,8C4) 
C LSIII QC OC2 18Bl,8C21 
o QO ~=--.- OCI 12C4,2C2,TAZ, 

r--~:--- R1J IlC2) 

cca, 1384, lO CRY tB','C2 •• IC3 •• IC4) 
ENP ~v 
ENT 

lS'4 lC3,IlC2, 
U33 IISAS.'fill,I!SC3) 

.l .2 HIGHI 
12ClI 

CC8.A 13A4,lC4,404, 

RZ4 
lie '.,n 

.... 51TNS 
CHARACTER POSITION COUNTER 
DIVIDE BY .6 . ...-T9.24"'255 

R2. 
IK 

T02,8A2,8C4, r-:-II~--------"""- HIGH2 (212,2A2,383,lCl, 
WRClIC 803,'2A4,804) .2 S • ·304,4A',481,15CI, 
118Cl) 0 Q 1llIJ 1205,'05) 'SA4,.SBll 

LSI. (USED ON •• U2. CL 
ANSERBACK OPT) 1202).DCS C .-::L 

CCT 15Al, TAl, T82, lST4 I '.1 ~ 
105,'104,1103,'104) R ~ 

DC5. (2UJ 

(1C4.1I1.202.2B4) HIGHI ----=Cc:::Zc:::3--+ 
~ •• I 

Cl US2 ITcn nrm __ -' .1 4 

~~~--4~-~i>CK 

4-+-~Cl USI 
'--+-+--=-t> CIC t----------------_--=2'-i 0 S Q IS lCCll( 1284.411,9C2, 

1104.11031 
DCS 
(202) 

12U).HIGHI 

A QA A QA 1-7:;-;-- CC4 lfi82,TAl,TIlI 
8 QB t-:-:'---, I QB CCS lfi82,TAl) (Zcn CCI 
C LIlli QC o QO 
LO CRY I-'-'~-h 

C LSIt .. QC U31 CCI 1582,SA3,TAII 
o QO 5 I 9 efT ITCl.I02) 
LO CRY un 

ENP 
EN' 

'--='"'----?--t-:-:-t ENp LSI. 0=-1 __ ~ 1284) 
ENT 

CCI IIIAl. 
TAZ.TBI) 

1"5111 

12CI) HIGH2 

LS2. 

U21 
C 

lST4 • 
R~ ~ IIAZ,II(2) 

• 
CHARACTER ROW COUNTER 
11HZ "'-21/6'HZ "'31.4 

(2CZJ lr-TI--+----------------' CHARACTER LINE COUNTER 
COUNTS RASTER ,a9/11 

U41 
(2AIJ RCIS : 
(281 J RC. --'"'-_ 

Cl UI31 
CIC 

QA 
Q8 
QC 

o LSIII QO 

»''--'=:..:.;.;.=-----=,(! lO CRY 

" ENp 

(2A2) lC3 -.--:-:::~_ 
(282) lC' 

HIGH3 
UCll 

ENT 

4 RS 
3 5.IK I,EN (TU) 

RUT 5 2 

17Cl) nrm --t--t----------------------, 

Cl U41 
~--=~CK '4 

A QA 

lU (2A4. 

8 QB 13 
C QC 12 
o l~ III QO ~I:-I +-_ 
lO CRY IS 
ENf' 
ENT 

t82) ~------------~--~~ 
(2CI) HIGH2 --+-' 

A QA 
8 Q8 

6 ~lSIlI ac 
QO 

lO CRY 
ENp 
ENT 

(7CI) ell"SWITCH ~>-S:-_--__ -~I-=I-t..:U::.:2. 
OI'EN- '"HZ:I -= a;"IS2 12BI I RCI I: p=.8 _____ -=':::; • .::.S..:.;TO:::P __ --' 

CLOSED-511HZ"" 
LS,4 

13 U44 
(281) RC3 12 ~I:....I------__ -+_ RC24/31 
CZB I) RC. LSII I Te2,9BZ. 

I6D41 

LSII '------ RCI e!l84,TB4,2U) 

StU fSC .... NO DWG NO. 

98438 

14 
13 
12 
II 
15 

RC4 
12104, 
284, 
584, 
'84, 

IIC4, 
'5e2) 

UR 

E 



:', .' 

8 

A 

4 1 2 1 
REVISIONS 

(lCl) CiJiOC ~'2 U68 5fffOii 
DESCRIPTION DATE APPROVED 

ClO I) HO"'E I! 12 -~:.!.!.!::!...----., 
(lAI) R24/31 . LSII ..... } (K I) HIGH2 " 10 u,r IQ 2 

20 2Q 5 
DATU I 

. 
(1131 CRO I 

(lAl) 4 1312) CRI 
7 

13 
UC I) 80R"01 ------------~t> 

ROICL" 131l. SAl) 

(lC I) "0124 num (1A4) 
1312) CR2 
13UI CRS 

lO lQ DATU 1113) 
9 40 4Q OATA4 • 

I 
12 50 5Q DATA!! 

10 IQ 
1312) CR4 IS 

(2CII CCI 
LORO'EN 70 7Q 

eo IQ 
ClK 

(ftfUK (SA4.114.IAJ) " LSJ2 

IEPAGE Ull 1 
DC 

LS374 
----4>--- HIGHS l;tA3.12C4.1204.llAl.llC4.Z&4. 

12ClI 

(l12) 
13B2) 

I 
CR4~RO'24 
CRl~ 5 • 

148I,1402.1404.16C3) __ 
U25 ClROC (J04.11~1 

11011 STRCLR -tI121~~of~----------~I~ 
2 CL Ull 

(201) Ccii ---:J--t>CK I 
r--"---=:~ A 

(l01) 

UI14 
U .. 

14 
QA ~I-=l-""------------- OC I (584.504) 

I (S811 ONLINEA -_"";"':-i 
I 

~ LSlII 

13C I) 0cL00 ---::d LO 

QI 12 OC2 15B4,504) 
QC II OCI (584.504) 

(20l) cca. __ -+...:I.;:;lo> QO 15 OC4 IlC2.584,504) 
CRY 

(l81) ONLINEA III ENP 
~-'-------~~ENT 

12 .>--=---- OCLOO (804 I 
.U:J2 

OC' (5A4,I5C4) 
LSJ2 L---....,...,=------...;...LJ>=I~------ 0C[0fi' UC2) 

LS28 (IC I) OC4 ---''--'""-
(3811 DNLINEA ~-=~ 

• LS'I 

S iOiiiiOi 

1I0lI START ---.._ 
ClCII LF "'... ...... 

(4Cll BOFLO 

(112) llIJ ----=i"i'"lO!'....!!!~ 
(mu cca' ----''-L.-/ 

4 
UP 

Uti ON 

BORROI (l041 

GATED BEL ---. 
(elll OATA2 
UIBl) DATAl 
ClUI OATA4 

115 I 
I A 

2 
III B 

I 

1701 I 

(leU VT --~ ClU) 

(lOll 

DATA5 

ROICLR 

ONLINEA IlC2, 
3C3,lC2) 

(lAl) oNlINE. -----..,:-:<:1 HI8H2 
(2CII 

ow:r -=:;,..----...... S STLSB 3 
C61l 1 ,...... ........ _-' 

LSICLIC I 

I RSLSI 2 
(2DJI cca'A ---:-::::-::--+-"':'::'-L~ 

US, Ls,a 161l) DATAl 
• U" 

UB2)ncI 
(l021 (NLTC" 

ClCII xnlC 
UI041 LORO.EN 

10 ~a~ ________ ~ LS~' 

uon ROICLR 

LSl2 

UI. 

(02) mwR' ---'~_../ 
UII 

LS'4 

4 

JP Q 15 

UII 
C 

LSI12 
I 

kClQ 
15 

CR. 
13C4. 
5C4. 
lOll 

CRj 

Il84. 
7&4) 

LS .. 

2 Uti 
UB2) CRl ---':~D ~ 

IIB2) (SC2 ---'-i. 
LS"8 

'1111'.'11'." LtCI"" 

( 8AII 8ELINE 
Hmr' .. 12.~_ 
(81l) ,......1_1... .J 

II UIIU 

12 

U89 Lsn 

Il 

LSI4 2 U21 

I l>iJlINU 1384, 
(ICII LFI LS~I 3C4,3041 

U41 
13B21 CR4 ~I! .. 11=--__ SETERA (8031 
~ RmlTIl04) 

LS~~ 

Sol[ fSCM NO QWG NO. L fR 

lIel" a. "., I. OTM(I.'" &:,:'H.)IIIIIO II CON'lac" '""I· f 
r,:cA.I:~~1 ~~~.i~lCl~'\ ~ ~:.~' : ~ ~:"ri~:'~~'I:"~ O:f~!~: ~~~l ': •• _C--lL-9_3_4_3_8-1r--____ --,.--___ --::---'L--1· 
I'''OOU(IO (CPIIO 0" LHJ '':. 'H( ,-""une'uI' oa Ull C, r 
'H( APpt .. "US 1W,'H,JU' ,*1l1li"'" " .. M'aIU" ~::':',~ 



IIT60I-2 4 I 3 .. 2 f 1 -• .-
REVISIONS 

SHT lONE LTR DESCRIPTION 1 DATE APPROVED 

D ~OKP oeM • Z2B'l ..:.: 6+11 P:'/f. t'-<-
O-Z7S" iJ:o·k. ~J".(:. ;: . E lM:."oRP DCA./" 271., J{t ~-II·" ~,~.,:: r1~~ 

D UN -
CIA I. " :::I::f=) 3 

12 UtI 

18C2. 'ORSPAC :liD- II 
RTCUR I . 

(203' CCalA I 
LSII 

LU2 

un 
(102' ID1f~~ 1 - ClICU mAli 

LSI2 

.ev 
I 

12 !!!! 
"4 "UDINe IT1 '\.. 13. mcOif 
B.IK 

S U2S 
./' 

• 4 
LSIZ un 

(UU 0vii1DJ - l..!d BOfLO 
BUP ~ C - UBI) 

r - - - - - --, LS'2 liB I • LSI4 
I AUTO-NEWlINE I 
I Of' I 

~ 
'~Z I lUTlm[ II I> UP U6t 

3A UI' 
4 

I ON' II t II. III 
ON 

ClU. DATAl 3B Y3 3 
I":' 12 I ~ I 

A QA 
Z 

Ire. U5B3,782) 

~-------'" 41. B Q8 weI 151.3.782) 
(IU) DATal 

13 
49 V4 

12 III I " II .. 2 

I I 9 C LSI.3 QC 7 
WC2 U5A3,792) 

3 
IA 

4 112 II 
o QD WC! (l5Al.7B2' 
~ 

. 
ClU) DATU 

~ 
19 VI 

14 
LD CRY 

21. UIS7 
T 113 CL 8R pH. .. ClU) DATA4 

6 
29 V2 

I 
S J.JI 

I-f< G e2C I) HIGH2 ..l.!.. 0 S Q ~ I- UNlWIO . 
...J- uln .!l-

U21 1484' 

CtaJ.lRT 5 LS2' 
e2CU LCCLK >c 

8 2 '-6 lOCO[ 13 UN 
. 

LST4 I 
IIB2) fSC2 

3 J' -..... II . R~~ 
(l9U XCLK C4BU ~-'1d ./' 

(48 U utmJmJJ 13 UB, 
LS.a 1IC8ORI '--VT3 
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19 
All (202) DC:! 

I 5/1,.. 
'Kl) DATAT OIOT DATU 0103 19011 eBUfT ,.1 

T CK I"HI 
190n '6BlI (gCll R4 .. POIPROG 1201) cue 

9 
eK 

S.IK n I TC4) C[lii3 eL 

CHI) DUSEfI 0101 OAU2 0102 
CSU) DAUI 111031 ClB3) 19C1I 

LS'4 VIDEO SERIAlIZER 
lUI) Do\TA5 0105 DATAl 0101 a VIDEO DRIVER 

IS (801) 16a3) I C9Cl) 

~n 
.J 

A 
~v 

15. ,.C 
OPEN=FIll 

elOS[O-"OR'" 
,.aPl,.TlU lIG'ND SI<:£ I FSCM NO. 

98438 



117111-2 4 3 .. 2 .I 1 

, era41 CLEAR 
12-

I REVISIONS 

Lg. III UI411 
I SHT IZONEILTR I OESCRIPTION I DATE I APPROVED 

C IIUI ICBCLIC 
I" R2 LS29J I 

II 
A 

1 
8 OA 08 OC 00 

9 5 4 8 KC2 C 12031 

D L ICCI 

~ ll.llt 
C 12031 KC! ( 12031 

~KC4 ( 1101,12031 12 
23 22 21 era41 CLEAR ~RI UI3I 

81 G2 A a C 0 "2 
~ 

~~A LS29J 

U14. C IIDSI ICC4 II 8 OA 08 QC 00 
IS. - I' II 4 , 

, I 2 S 4 II • T 8 • " II 12 13 14 IS N 
!!! 

I 2 S 4 II I 1 • • " II 13 14 15 " 11 -- ; • - - - - - - - - - - - '- - ICCS , 11831 

fi I~ I~ I~ 
or or or or or or or or or or or or or 

II I~ I§ Ii I§ I~ I~ I~ I~ Ii I~ I~ !!! ~ 
u u u u u u u ~ ~ u u u u 
~ ~ ~ • • ~ '. • • • ~ l-I- ICU , IIC4, - - - - - -- - - - - - - - - - - - - - - IIUI 

-teY 

E1 B E1 G El B El 0 G E1 0 Ii Ii 15 Ii 15 Ii Ii Ii Ii 15 Ii' Ii 15 15 I~ 
~ ICC1 (lIC4, 

, .. IIC31 

"41 
II " • 

• ,TIC ~I ~I ~I ~I ~I ~I ~I ~,ra, ~I ~I LJ A 8 C 

I 
lU 12 D1 

C -teY 0 8 B B ~ E1 E1 El 0 0 E1 (g B 8 B I' 
"41 
• ,TIC ~I ~I ~I ~I ~I ~I ~I ~I ~I ~I ~I ~, ~I ~I ~I s 

, fm:1' 13 01 

+'IV ill ill ill [j bJ .. 
"41 

~I ~I 11 ~I ~I .. 4.1K 

• m:w 14 
OS Y pLmorn: 4 

+'IV g (lIC I, 

'" 
. 13CII 

"41 
UI41 

4.1K ~I 
LSIIII 

1 
m:4 III 

04 • ~ KEYDATA 

+'IV 0 [I] [;] [;] ill r:J [!] ill ~ m ~ ~ 8 E] 0 0 E1 E1 EJ E1 E1 8 (121.31 

B ... "41 
•• 71C ~I 0 1' 0 1 0 1 0 1 0 1 0 1 'QI 1101 ~I ~I 0 1 0 1 0 1 0 1 0 1 01 01 01 0 1 11 

I 
rn:J I 

03 f pL READ 

+'IV 

EJ [:] GJ [J OJ L lOLl' '11831 [J El l:1 
11021 

" "41 

to 
I....-~ ClI841 

4.7K 
0 1 ~I ~I ~I 01 

,'fDa (11831 
0 1 ~I 0 1 

2 
m:1 2 

02 

Wi [l] ill - I .. 
"41 

~I 4,7K 
0 1 • RIT 3 

01 

~v 

EJ B [!] El liT [i] m [i] 
" "41 

4.TK 
01 0 1 0 1-01 I' 0 1 01 or 

A .. o . ffi:J .. 0" 
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D 

8 

ula 
'IJAI) JElSm ~ • 

17021 RAO~ 

LS" 
C2C2) CCT __ -:-2."" 

CT021 ROD __ --.;;:5~ ....... , 
(281) RC2 --~-""" 

17021 J([i1f --~~ 

un 

II''''~' 
REPT ~U91. LS32 

TtlRE II 
IIU1) LSII '"0" 

DLYCLK 

'IIOJ) IlOUNCf -----~r""" 
DOUT 

( IIUI 
un 

(21" RC4 
CT02 J RlIIJ - ....... _ 

1 I lUI s .. nN _-.r----.. 
ClICTt KCT -y--,......./ 

LS" 
. '"CI) Ket -r"~_ 

"2C1) UC£N --=.;~-

5 4 

LSI4· 

II INVERT6 

3 

SHIFT/LD 

iOliNcE' 
( 11041 

BOUNCf 
(1104) 

"Jell KCI 

1110 .. GO 

LS.2 

2 

KCTA 
(1202) 

KCIIA 
(1202) 

'"CI) iiiiF -~-..... 
,.,a2) CoLi _6 ........... ~ 

+6V 
(IIC IJ KCIS 

(118 .. INVERTS KCISA 

I UI48 
2 ~J~ ____ _ 

LSI2. 
R4" 
&.IK 

LSI!I 
unl4 

~----------~~--------~'~-----------~'Q • +6V 
CTRLEN 

I 

~ I 
I KEYS I L':== __ J 

r---

r - - - --, 
"4& 
&.11( 

I I • UIIS' 
O--.r-~--~~-' 

I CLEAR KEY I iiififii _9 ______ / 
L.. _____ ~ (IIU) LS.2 

I~ 
III R." 

•• 11( 

LSI4 

'lf82) £Qbl 
KEVCLR 11182) COU --......... .-.r 

18D4.13C2,1384, LSI. +6V 
IISA4) I 

r SHIFf - - - - -, 
I kEYS I 

R4" 
IS.IK 

(12021 

unl4 

1 
REVISIONS 

DAT[ APPROVED 

):)=1'--__ GO 1I1C2,12A2,IIOS) 

J HIGH4 
If UTI lUll 
SL LSI.S 

" I 
A QA 

14 2 
:5 UIT 

8 Q8 
13 4 

6 SH8lT 
C QC 

12 5 
0 QO 

II 
25 

CK QIf 
CL KEYOATA 

IIICII U:51 
ClUI HIGH4 

4 LSII 
2 DSQ 5 

J 
UT4 

(2CII mor C 
LST4 • "Q ii:iiiii 

I 140], 

(1101) 60 12021 
OOUT 

. 1I10Jl 
II 

12 DSQ • 
-=-11 UST 

(U2) DiITf C 
LST4 • ,,~ iSiilY III A41 

"UI HIGH4 
13 

:· .• UTS 
INVERT5 (1183) 

LSI. 
+6V 

13 TDENf'IIIC31: ~-1~I---~~~~~ 
I..!ll. '---- .>-.;.;""-+- SHFTEN IIIC4) r---, RU 

5.IK I-~ I 4 

IUSED ON L _ _ _ ____ J L..-_____ tHrTril (1183) 
~SWER 8ACK OPT.) 

~~1~~2~ ___ _ -L I - .,,- iiiUiC I Il U , 
-=- I 8REAK I 15821 LSlf2 

11181 J t5iili --=-:~--..... 
lUll £HQ --'_J' 

'lit\) rtY15,T' +.~ 6 
IIIDU WuT - .. ' r-- il:SCLIC 11,04) 

l2CJ) CU· ---~ I 

I KEY ENCODE /) CONTROL I 
,'KEY I 
L =-=_J 



'D 

.C 

B 

'1101' 

I PROGRAU' 

C 12«:21 JSm 
11'2111 1mT'R1'C" - ....... '-.J 

.1 CAPLOCK , 

11281) Il8fiiIf 

17C.1 

17C41 ~ 

9 Ull4 

8 \-!I!:..+-!:..:....j~ 

Lsn 

ISC!) HIGH! 

CR. 
INII. 

3 2 

IATnJf (183) 1 liMn DATA WI( , 

13 INTERP 

ClIO!) KC4 
ClCII C8UF4 

C liD! I KC! 

CCINH lIel) 
ClC I) CBUf! 
(I.Ol) KC2 

etc I) C8UF2 
(1104) KC I 

R34 
391 

(lC II C8UF I 

CRI4 17021 READ 

IkEYBOAROI 
CAPLOCK 'LEO' 

14 4A 
13 48 

2 IA UI44 Y4 
~ IB LSU57 

12 XOATA4 

6 2A YI 
2B 

4 

lA 
38 
S 
G 

Y2 T 

Y3 • 

I IlB41 
XOATAl 
« IlB41. 
XOATA2 
I IlB41 
XOATAI 
C 13841 

IIIC21 KCTA 
Itcll CBUF1 
C IIC21 iCC&A 
(tc II CBUFI 
(lIC2) KC5A 
I tc I) C8UF15 

IIICII mm 
IT02) READ 

REVISIONS 
DESCRIPTION 

2 IA 
3 18 

4 
: 2A UI21 YI 

2B LSI57 7 
II lA Y2 
lei lB 
14 4A 
13 4B 

S 
G 

Y4 
12 

1 

DATE APPROVED 

XOATAT flm4) 

XOATAI (13B4) 

XDATAS Clm4) 

rnnM 113A41 

C43 

LSI4 U 138 Rl1 
t---....:I-f 2 

~v 
R40 2 

fey ... :..-..,.,..-::...---_--. 
22K CRI2 

INti. 

Cll 
6.8 
tlll~ 
I6V 

I IIIPf' 

RC 

LSl4 

UCEN CIIC41 

7 

r.:;;") 
~ 

- feY 

R2! 
471( 

+ CU) 
II 
tin 
IIV 

PROGRAM 
WOOE KEY 

r - - - - --, 
I 
I 
I 

R40 
22K 

L. i--

R40 1 
22K I 

I 
-_oJ 

I 
A 

...----I-:~I 

C 

U98 .Q 

123 

13 onOUNCE 
DELAY:::: U"" 

':' CAPLOCK 
KEY 

IT(4) ~ ___ ~L~S:!:S'~-lH-__ --1 
CL 

DBOLAY 

~~v· U13. 

CEP 18841 

R40 4 
.feY ... =--.,.,.,.4----. 

Cl2 
IISPf 
i5" 
t51~ 

TRIGGER 
WIDTH :::: USNS 

22K 

T 
RC 

A U91 
L-__ +-~ 8 123 

nnu 
(7C4) 

CL 

~v 

I 

OBTRIG 112B3) 

Q 12 ~ 112D4,I2C41 
4 
S 

UI23 
LSII 

ERASE 18B41 

___ ~ A U17 Q ...,::15 ___ ....:::...,---....... 
LSI4 

R40 
22K 

B (DM14123 12 
CL ONLY) Q Hli 

1203J CCB'A 
SET BEEP (2B2) LCZ 

~B I) BEl. -"""_J I BEEPER I 
'1K2) lDmrr 

BELL 
051 

GYBOI 

.(TI4) ~ -~-..... 
II IC II ICEYDA TA ---.._./ 

LSI. 

CRll 
INtl4 

A 
(11011 GO B 

--~----------~~CL 

U99 Q S ifE1Sffi (I 104 I 

123 12 
Q I DELAY:::: .45EC I 

SIZE fSCM NO. DWGNO llR 

(ICln •• II.Y W, OTH('WIII .UTHO_,UD ., CON"&C'. THlII C 
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D 

c 

B 

A 

IITlv,-1 

+12V 

4 
lUI 

r - - - - +' lSI 
I II 

NOTE I 

CftZ I 

I 
I 

_I 

RI2 
21' 

CURRENT LOOP 
RECEIVER 

AI! 

III CRIS 
IN533B8 
VZ-IS.IV 

3 .. 

2 r ---- - --, 

.f4SV 

COAT 

Q2 
2N3"'4 

II 
2 

13 
INSTALL EITHER 
RESISTOR Qft JUPR 
FOR SINGLE-ENDED 
CURRENT LOOP. 

• I ~4--r---------~~ 
I ItS23Z/CL

I52 
I 

'ICI) HIGH! -----...-''-'-1 CAL 

ILS2 
12 

STOP BIT SELECT r' ON-I $TOP BITS 
S8S 

lORD LENGTH SEL rl ON-7 IITS 
ILSI 

000 PARITY EN ~. ON-OOO 
EI'E 

-=-
PARITY INHI8IT r7 ON-PARITY 

PI 

lIT' CONTROL ~. 
ON-SPACE-, -= .2 UII3 
C7B4) CLEAR 

3 (1113) ICEYCLR 

TRI 

21 
&.IR 

(1201) XOATA7 

11201J XOATA. 

LS'2 LSII 
-----------~1:21TR7 
___________ ~3~1 TRI 

10PEN-CL I 

L'~7~ _____ J 

UI27 
1/2 
16e12 

("I201J XOATAIS 
___________ ..::3:.;' TRIS UIII 

TRE t-=-24.:......_~12:_r~ 
(1202) XOATU 

___________ -..:::2""-1 TR4 II ....,.1.:..1-- TRE ClSA2, 

UI,,,LS'8 1502) 
, 1202) XOA T A3 ___________ --=2""-1 TR3 THRE t-=-22=--+.,..:1";...r----..L-1=--._ 

r- THRE '1104, 
27 

(1202) XOATA2 -----=--------=-t 
Cl202) XOATAI -------------=~ 

(11102) URTXCLK -----------=-j 

2. 

4' 
21 

(1201) t:OAliif ------------=-t 

TR2 

TRI 

TRC 
TRO 

TH~L 

HIGH3 nC3) 

2' 

U5A2) 

THRE 118C3) 
CUSEO ON ANSWER 
lACK OPT) 

··2 1 
REVISIONS 
OESCRIPTION QUE APPROVEO 

:: -
UI4 

II 
, 

mm'IOll 

LlII 

5.1" "_ 
rRIr IIIOZI 

un C7C!) milf4 
• (1113) ICEYCLR----:I-=.-r""""" , II 

"II) UNLOCK 
(20J) CC" ____ -..:::L:::S:.:3:2 ____ --!1~3ct> 

12 LSI II • 
"IIJ LOCK ------------------...!!:'-j K 1i 

+IV 

. '" i4' 
r ,---
I 
I 
I 
L.. 

UI 

~ 
utT-2 
Z--

12K 

NOTEI INSTALL EITHER 
RESISTOR OR JMP~ 
'INGLE-ENDEO CURRENT 
LOOP. 

I CURRENT LOOP TRANS I 
3 

+12V • 1ft .. 
J 1121 
1 
I 

! 

JI 

2 

J. 
24 

SA 
J4 iOili 16041 LSI2 LS'. 1488 XIoIIT DATA 

EXIA 3 

:x>=-----6-.------- GATE (6031 

t 



4 3 .. 2 I: 1 -1111111-2 -, 
I REVISIONS 

I I SHT IZOHEILTR I OESCRIPfiOH 1 OATE 1 APPROVEO 
, 

.., NORMAL .11 NORIoiAl .'1 NORIoIAL .11 ..... 1 U'BAUO 

cr(4) lI1l1'! 

D 
(2021 DC I 

HOTEl ~ 111.4 ICHZ 
"4.4 ICIAUO - HOr In D.C. 

--!c CL ~ CL "---+ CL 
2 

CIC CIC CK 
(JCII HIGHI 

:. 
A QA ~ It A QA ~ (JUI HI,"' 

:. 
A QA 14 

~ I U, QS ." S QI " I 4 
I 

13 
~ U2 12 

~L:± 
QB 

12 5 
C C C UI 

-J: ~ LSIIII QC ~ LSIIII QC II UIIII QC 
~ - 0 ,. QO fir *r---¥ 

0 QO 
...!!.. 

0 QO 

r-f: '14C~1 DITTJ ~ 15 
LO CRY ~ LO CRY lO CRY CII' (HCn 

~~ ENP l!!.. 
ENP 

ll!.. 
ENP 

'-~ ENT ENT ENT 

UIS U2S • 
2 I "_.r-"l.!. 

'-~ .. . .. 
CllC. (14831 

C . LSI4 un -=-
+BY 

R" 
IK 

ellCe I 
51 

TS 
e UII4 

(l4CIt CI-!.'~I rDT1J (14C2) III .. .. . - . lsi • 
ClICI . , lIS' 

:. , 
of4SV 

I 
R41 

ClKT 4 !I' -.. II.IK UIJI S US4 CllClI S~ II,. - (14831 CLKI 
4' Y-~2 lTJEll II II II - ClIClI I~ 12" lUiU-LS14 Hli 

a cr(4) 

ClK4 T 24'" l.t.~~ 
CLK' • 41'" 

2 OSQ..!.. f-1iDOELi' 
OUSlClI( , UIIT 11501) 

. CLIC2 I e." lST4 , 
R ~ ....!.. >- SAUOClIC 

ClKI 

" 
../... '1211' - (JCI) HIGH' 

I ("'4, 
11102) 

- 18AUO RATE GENERA flON I 

A 
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111111-2 4 3 2 1 
REVISIONS 

U4 DESCRIPTION OAT[ APPROVED 
6 ClRTSNO [xC8 

• CLRTSNO (lAl) HIGH4 C8 4 4 

D 2 OSQ 15 2 OSQ 15 

UIO 
1 

U22 
Cl4B I) BAllOcLR 

EXTENSION PORT 
Il Uti 

II 
( 1481) BAUDCLK 12 

U .. 

)-1-"'--- URTXCUC llIU) 

LS74 I 6 
R~ 

I 

(llBll TR[ 
LS" 

(2CI) HIGH2 

elCn COLUMN. 12 Clll) DATU 

S2 CC8. 
(112) iiJ !!o 2 (ETIO (2011 

I' e II UI7 

II A UI9 QA 5 C 
(281) RC4 12 8 Q8 .. II 

LSIIS • IS 
RO~S29l QC 

8 JsQ 
R02 QO :- II 

S2 
'C (112) iil20 lEon 

(11583) SETRTS 4 CLRTURN 2 K ~ • 
( II5U) ClRRTS UI7 

LS.2 LS.4 C +GV 

!lJnl I II5U) 

SIEN (ISU) 

LTCHCOO I LSIII 15 I RS JsQ 
S.IIC .. S 

nell mm 
• Sl LS32 

lA12) IoIOOE J .. J4 

R4 
I B.IIC 

us • t (I6A4) EXCD -= 1:11: ~OOE ~~L~CI ~~~---------__ ~I~' ~.~ ____ ~~~~ .It 

• 2J CD OPEN-SEC CHANNEL JI 
CLOSED-CODE TURN 

B 
CC I DATA SET ORY 

(NOT USED IY DISPLAY) 

1488 

Cf 
CRRDTCT 

~----~-~~~~~~--~~~~ (l6C2) +5V 
I R5 

15.IK 

A SI 

DATA 

EXSA 

IS 

2 

CLRRTS 
116C4) 

J4' 

EXSI 

(1183) KEYCLR 
~~ __ ~~~~l~ ___ ~ L-______________________ ~ 

lS'. 

TERM ROY 
\488 DATA TERIiINAL ROY 

UIS 
'\S ue 

II 12 SA 

I .... SEC XIoIIT DA TA 

212 51 +GV 
S2-tS 

I • IS 

~SSI RS 
15.IK 

• 1fT! 9 U91 - 52-I 4 
IllAl) TliRE~ 6 
, 1383) TRE ' LOCAL S. 

U~ LSII ' 
• CA 

6 nTf R!Q TO SEND I INTERFACE CONTROL I 
'10'1111 la, IIGI"O oil( fSCM,NO liR 

'ICI" It I .. ' I. OfH' .... 'SI _"THO"UD ., co''' •• cr. 'HIli 

C 98438 O'lwl~GI .... 0 ""UI-=UIO-.' Alii 'HI ,:. J',otn OJ lUISlfGllll 
,"c. API _Uul:a IN " •• '-, CC.:-t'ICI"'U AND SH ... U HOI II 

..... 
::. 

1,'lon .. '(IO (';~II? c. U~tO 1.:.. .. r,.,l ...... 'JUClu.1 OilAll 0' 
'hI A •• AIil,U ... I oII.Ih-lUI ... IJ,,:"II "iU'IU'ON : ~ !i..[ 
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111100 4 

(2C3) CCf 
D 12C I) lCCLIC 

llA3) 24/31 
LS'2 

(10 I) CBUff 

(101) lRlJFT 
(202) DC3 

LS,2 

C 

"105) lrllT 

(IC I) (Bur I 10 

(101) CBun 

B 13 
(IC I) lJRlF'T 

lS.2 

A 

3 :z I. 1 
... REVISIONS 

DESCRIPTION DATE APPROVED 
U91 

Cle I) vrnrcl 
CTAII ~ 

LS .. 

l[I1T 
( lfiB4) 

12C3. CCf 
It UTI 

" (2CI) LCClK l:!o 

4 LSI. ~ 
3 J PR Q 

IS 

UII! ,.43 

c U21 lIS. 

UII3 UI22 
2 K Q 6 IZ t I 

UII 
II Sill (203) ClK J2 

1"e.VE.R~E. VIDE.cl 
R49 3 MONITOR 

I I. VIDEO 

HIGHe -=-
(lel) ".% 

ce83) 22, 

(tol) CBUFI 2 15 

(202) DCl 5 

6 

" II JPR Q t 

13 UII! 17C4) lUm (In) HIGHIS 
C 

12 
lS11l • K Q 2 15 15 

(203) cue 5 sn. 
IRE.DilCE.D IN"raJSlrrJ 

6 

crC4) lI:"EiAI 

I ATTRIBUTE. LO':::'lcl 

'IO,I,n.l" lIGINO : ~ fSCM NO. DWGNO. L1R 

C 98438 E IIC'" ..... , ., 0'"' .... ''1 lufHO.,UD ., CONUAcr. 'Hlti 
OIlAW'PlGt .hO "((lflClflO-" ".1 'H( '.0"1" 0' lUI tl(GUI 
IHC. Alii 'nUl:> IN ,u,er C;;"'''CI''CI .,,0 ,"AU ""f El 
'l,toOUC(o corll') 011 .... HO' 1. lui """'uucrUll 01 U,LI 0' 1--~----t------y----:-..L.--1 
1HI An"jU'uS "'''''Oul .. iufli" rU,U.UION ___ _ 
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D 

C 

B 

A 

Im·'T-2 4 

I 

4 

• 

+ 

+ 

CR7 .,2M 

+ 

CRI 
&IOA.l' 

+ 

3 

I POWER SUPPLY I 

"I 

I.' 3' 
(2 
35" R2 35V 

2.' 
n 

R22 
1.1S 

CR8 

IN4'JlI 

CI7 
.33 
5r1 

Cl4 
.33 
rsrl 

Q3 

.n 
lilY 

..... enss 
I 2 

:f: 2 

..evoc 
A 

IIC AO.' 
III D) 

":' 

--..evoc 
C42, a 

ue AO.S 
f,f' III H) 

ITYP 2 PLeS) 
":' 

..eVDC C31, C 
35, IIC RO.S 
47 J,K III L) 
I' (TYP 2 PLCS. 

":' 

~-------. +12YOC 

~-'----+--. -12YOC 

, 
7 

IISYDC 
101. 

REVISIONS 
DESCRIPTION 

~~---------------------~------------------------~~------~~---~~~----i I. 
CHASSIS * 
GNO 

~OTE: LOGIC GND AND CHASSIS GND ARE 
TIED DN[Y ONE PLACE ON THE P.C.B. 

SECOl'('Iloqy POltER 
'LCC~T!D C~ LrC!C BOARD) 

• LOGIC ":' 
GND TO MONITOR 

110'1'''''' IICIItD SIl( fSCM NO OWGNO 

1 

DATE APPROVED 

LlR 



<fIZ 
Z 2 cc. 
Qt: 
<fiG: 
~ t1 CCI 
Ct:g 

CC2 
CC3 ----' 

tC4------~ 

DOT CLOCK PEIUOO- tl.8STTNS, F'REQ- 1I.''14101HZ 

I DOT COUNTER I +T, 143 ."4NS, I'REQ- I .1515152NHZ 

I CHARACTER POSITION COUNTER I +91, PERIOD- II.T284US, FREQ- 1I.21IKHZ 

CHARACTERS ~ BLANKING 

f1.I11UUlfUUUUU 

CCS ----------~ 

ecl------------------------------------~--------~ 
~ CCT-----------------------------------------------~ ... 
Z 

:a 
HORIVE i NOTE: 

HDRIVE PU..S£ WIDnt- 2S.'1US 

I 
I 
I 
I 

HDRIVE STARTS ONE CHARACTER TIME A1TER LAST VIDEO 
YILNOC~ 

L~-,~ ________________________ ~-----------------------------------------------------------~I L. 

I LItlE COUNTER 1.1., PERIOD- IIT.2euS, 

• 2 S 4 5 I 7 
LC. 

LCI ------~ 
LC2 -, ... ____ ~ I 
LC3 -, .... __________ ~I 

L. 

I ROil COUNTER I 
&8HZ OPERATION. 32.4, PERlOO- 21 MS. 

RC. 

RCI 

RC2 
ReS 

RC4 

• • • 2 1 r \. .. II 12 1.1 

I. 

VlLANK ----' 

• 

L. 

~---------------~LJr--------
11HZ OPERATION. 27. PERIOD- II.I67MS. FREQ- 11HZ 

RC. 

Rei 

RCZ 

ReI 

Re4 

Q 

• I 2 .1 4 I • ., • I I' II 12 13 14 II 18 IT II 'I 21 21 22 23 24 2S 21 • 

:======--_~L. _________ ~--------------------------~ L. 

ADMS 

u 

~====~ LJ 
TIMING DIAGRAM 

L..--

::. u..~ 
\() 

N ~ 
~ 

N ;;; 

{() 
N 
{() 

ci z 

'" ~ c 

0 CO 
z C"'l ILl 
~ oo:r 
~ CO ?: ... 0'1 

~ ... 
U ·r ..... 

" in . , .,.-.. 
...... g 
w~ .. 
z.~ ... ~ 
"""Oe 

t:~; 
.. C~ _ ...... 
--'~ .. z ..... ~ 00 _ 

;:!:E 
e ~~w!] 
~ i:!.~; 
... °x el %.--~ ... ;.-: 
: ;:~~r : .... ...,.-: 
!! ::; ... eo: 
: f~~;; E w.- .. -;£::1 
=~~:r~ 
~-." 

:.,,;::w~ 
aJ'""o-.. - ...... .... ,-,I"! 
.",:':»0( 
tZ .. ~~ i 0 .. .. . u .. u ... .., 
:~~:! ... 



- .4 , 3 ... :z I 1 
111MO .. .. I 

I CONN PIN AS51GNUENTS I 
, REVISIONS 

I SHT IlONEILTR I DESCRIPTION I OAT[ I APPROVED 

.u. IIIOE.. RS 232 a 
: I linCH ASSIGNUENTS I 

JI POI£R INPUT CURRENT LOOP . 
PIN fUNCTION SHEET 

PIN fUNCTION SHEET 
51 55 

·D NO. NO. IEt- SEC-

I 28.5VAC . 1784 I fRAI.E: 'NO nON 
fUNCTION lHEET TION 

fUNCTION SH£ET 

2 21.tlVAC 1794 2 IA lUI I 7~ 14C2. I EOT 1!le4 

I CHASSIS &NO 17A4 I 88 104 2 110 148 .... 2 f.TX 1!SC4 

4 GNO 1"1"4 4 CA UIAI I I~ 14e.Z 3 GOOf. I~H 

I GNO 17"4 I C8 ItlD4 4 500 14f-&Z 4 zoz I~B2 

• tC IIB4 
. .1 '"00 14&Z 1 103 I~I 

r GNO ." 1%00 14&Z 1 LOG-AI. 15A2 

- • tf IIB4 1 2.400 14&Z 

• - IJ 4BOO 14ez 

I. NOT USED • 9~ 1415'2-
10 I.~ 14AZ 

JZ MON nOR II SA IIBI 

PlH fUNCTION SHEET 
12 51 ItI .. 82-

NO. 13 - 1..112. 

I 0..,0 I"1~Z 14 - crD21 READ ror=v7io ~VOLTI I ;'~;.j 'U~CTIO"" 5WEE.T 

2 VDR "lCI lIS .- II1t2J ICCTA 02 11·0 GNO I 1I~ -
I VID I"e' II - 11011 ClUff 01 140 :tg!~ IIICI J 

Z AU ~EI..IL1"'E. AC4 

C 4 N/U IT CL·OUT IIBI 11201)XDATAl 04 130 
, ~/'-OWZ ZA3 

IS HDR "l&Z .. - IIIC2) ICCIA 01S 120 (xOURf IIIC II .. RSZ3Z/CL. I~C~ 

• . EQ Q,t.lD nez It - 11011 t8Uf • o. 110 ICCIA (1112) S ~D)(/FO)( 4D4 

" &lT8CO~ 1~e.4 ., KE."I" U CD liB I 112DIIXDATA. 0' 1.0 CBUflS ItDl) 7 ~1Y/It"'~Ie.IT I~e. .... 

• N/U 21 - GND O. .0 .JIltALA! _1!2~.11 e '5011:)'- DIT I~C" 

• +I!!»V 178Z 22 READ BACK EN TD2 TITAi'-15"Etif- o,.,-ijo THRE 113A1) ., ODD '-ARIT'r" VI 1~C4 

I. GtJD 11&Z. 23 CL INPUT 1304 10 ,",alto LI!.NG,T~ ,~c ... 
24 CL OUT IlAl .. 21 CL INPUT 1304 I A'(SIER 8ACK OPT 2 I ~ 

J'" EXTEN RS212 J1 POWER INPUT LII44 

rIN fUNCTION SHEET 
PIN· 

fUNCTION SHEET 
_'!C!'_WB.CI..K_ ~I-CI..E~R __ ILlil . NO. NO. 11D2) READ 0 I II 0 +5VOLT5 54 

• I fRAME GND I •• 4VAC 1103 ( 1'03' KC3 02 UIO GND fUNCTION SHEET 

2 EX IA 13A4 2 •• 4VAC 1103 (SCII CBUF3 01 14 0 KC4 II.DlI 

I EX BI 603 3 IIVAC 1781 112D2)XDATA3 04 130 CIU4 (BCI) I I 4A,TIl..Ii ,"oc.1C. II~cl -I 

4 EX CA 16A2 4 GND IliIl "'03) KC2 01 120 XDATA4 (12C2) 

a I EX CB 1102 15 IIVAC 1781 IBCII CIUF2 06 110 KCI 11.04' . 

• CC II5U 112D2'XDATA2 o T 1.0 CIUFI (SC I) 515 

r GNO 
. UNO 08 .0 XDATAI 112CI) SEC-

• EX Cf IIU 
nON 

fUNCTION SHEET 

• - FILL \!!ILIITeH qA4 

1. -12V* 
II EX SA ISII 

; 12 EX 58 IIIAI 
II -- 14 -III -I. -IT +12V" .. -.. -~ EX CD 1581 
21. - -A 22 NOT USED 
23 NOT USED 
24 EXT Co. IN* . 
2S EXT CL OUT-

'IO'.IUI.,lIeIN. SllE fSCMNO DWGHO. UR 

"WHEN ·DPi .OSAL EXTEt.SION pOln CIJRRENT LtlOP INSTALLED 11(1" .1 II .... 0'"""'" IU'"OIIllD ., CaNTlIe'. ,"lSI e 98438 132322 E OIl".'fII~I.""'1) ~'i'I.ItU • .i"" .~l , ... ( '.11'111"0' UIISIICU. 

~O SOCKET INSTALLED IN CONNECTOR 
INC '11 151\'( J I~ i'l'ier .: ~·""'['t!1.( ."0 ' .. Ill hOI I. 
,,'10&1,;(10 (C-.tO 01 C~!' ,,JI IHI \UNUfACfUI, 01 •• U O. I SHEET ., 
JI-I );;,.l'll$ .a.U·vUI \ol~n.: .. "1".;'110" .~ '·.f ~;:··E . 

T. 



- ---- --_._------------
.' 4 I l .. 2 , 1 

- ~EVISIONS 
SHT lONE LTA DESCRIPTION DATE APPROVED 

X, "PILOT "REL -:>n 1::IClJ I.~5}. II:/~; )Jj-f~~ __ 

A ~:> ~7. m U,(/ -/7-91 
~'.·~1·" U~h, ,~~ '-:k -[;] 

. 
to 3 . 

D 1Jl'i' . . 
I , 

51 'TRNi~OR"'ER 
InASa·., (1I5V) 

,"OGle PCB OR -5 (Z3OV) 
I ~ 1: ?ZO r-- - - --- ----

~"-I ~I(U) CAN (no OIlLY) _. :" - r~~J ,1'5"~~ -----, I r Izq.&S5-3 &of' . - I&"..s~ 5' I T' I I ~ - Bl~ I P!o JS JZ P£ I - eRN BLK z _3 ~ YEl ~ CallA,/, - GllO .. 

~->f., 
", .. d\p'Mn. ~: I I 

1~4 : ,1vAC 7 '!olllt¥.. - "OR , 
- E" 8lK I YiL J . Z 

I I I ~ 
YCLLOW - v IQEO Ie I 5 REO 

I ~ 31vlc 

3 
'!olU£ - HDIl [ : GRtJ E.L SRN ~ 6 

C 
. I 

10 >-r. p.t>/W~T ~T Co 
~W/v£L-aID J 

II 4 

& GRN ~ I 
VlOLCT- + I'5V 

(G.RN/V£ll 
.., R£D I I 

., . 
S \.11M I 1"£ - Colt 0 . 

r.7 I cA8lr ASSV ' 
I 

I- L- I I-

1%98'" 
I "'I JI .. 80RN I PI JI J3 I MOloJlTOll ,I- r- ~ 

~:""""''' HEY " .... co.) 
1'!o1'S1 ~- Z tl TlIlU''''\ 

It, ORN 
: ZQ1VAC 

£XT[NSION I-
I '!o\5tU.-' -A THIU' F' 

W5"R.* 10 r...,. u\ (z PLACE~l PORT -- -- ---- - ---
"TO TRIINS. ~ WS"R.'~F~' :""~<>l I I" COVER .... 55Y 

'~Z3.3.' 3 

I I- L-
. ,",C CORD -it £'-- J4 

GRM OR I r-

B GRM/VEL - . . -
MODEM PORT 

I 

I L-
~ ,. 

- -- - -- -- -- -- -- --- -- -- -- - -
''!It~u. BASE ASSY 

- -- --- --- -- -- --- --- --- - --- -- --- --- --- --- -- --- ---
13.Z300 ADM 5 ,",SSV 

LAcl 
UNl[:;S OTHERWISE coml! NO as. LEAR SIEGLER. INC. 

IS 'S.un ot.J "1!.OSS Df" WOUSIt.J ~. SPECIFIED. 
DR <I f nr::;:.;t'ij.;j-,.. oAI" PRODuelS DIVIS'ON 

DIM. IN INCHES ANAHEIM CALIfORNIA 9!Sn] 

TOLERANCES: 
CHK • ,-, .• / ';"·1- . --

.& II '3 VAC: •. 9 AMP '5LO - BLO f"U5E' .x. I OSGrl;.J· ~ ".' .. -1"- WI RING DIAGRAM 
A Z?'J VIII:. -.4 A'AP SaL!) - ~~:l rUSE - 13Z ~oo ~~ '"? ::??-:.. .Us 03 ~. (1 ,.):, 1-" !." : 

NEXI ;'S5Y I USDC;, XXh 010 
'7~; ,- A.DM 5 . DASli ,\I\GlES sO ~. 

p::.(' . ·'::;"1' ", 

NO. .\P;lIlIL':'T'O"1 ~El -"'!,:., ;, , .......... , .. I.·./!:: 
·NOTr~ UNLESS OTHERWISE SPEClfl<:t> PRorAIE UlIIv UGIND ,,;..;...:_ t.,. (. . 

S~il ~;~;~ oWGNO I ~~ IICI" .S MAY.' On'I'MI5( AUThOR_lED 8Y CON'."C' f"UI I-::':-:-::~: 1..-::- :32327 DRI.\,I:'IIGS "'1'110 iPHlrie U,I} .... s .l.R! fuE p .. ;:JP(PTY Of U:'iI "ICliR 

~~~AO~~(((I~:.~~~r(I~' (,~' ~;f'O ~g;';',~: ·:f:.(·.lJ~~g,~~:'J. ~~:l ~~ ·':;>0 

Uti .. "" jit.U us \\lfltOul n6lllflN PC:Ji,'.lI')il(.N >::A~E -- ISI1E[T I Of I 


