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SCOPE OF MANUAL 

This manual contains descriptions, installation 
and operating instructions, communications pro­
tocol, theory of operation and maintenance pro­
cedures for the 780 Series, Silent 700* Electronic 
Data Terminals. The information in this manual is 
intended to help in maintaining and servicing 
these terminals. The troubleshooting information 
is designed to help isolate problems in a major 
replaceable assembly. 

Section 1 contains a general description of each 
model in the 780 Series. It also includes specifica­
tions and a brief description of the options offered 
with each terminal. 

Section 2 provides installation and interfacing in­
formation. 

Section 3 contains terminal operating information. 

Section 4 describes terminal communications 
features. 

Section 5 describes in detail the theory of opera­
tion. 

Section 6 covers preventive maintenance pro­
cedures and tests that can be used to isolate pro­
blems. 

Section 7 contains assembly drawings and 
associated lists of material. 

Section 8 provides the schematic diagrams. 

* Trademark of Texas Instruments Incorporated. 

Preface 

The appendixes provide additional information on 
the microprocessor and 1/0 controller, the 
character sets and foreign keyboards, recom­
mended data set options and cabling information, 
a glossary of signals, and quick reference cards. 

REFERENCES 

Other TI manuals concerning the 780 Series ter­
minals include: 

• Model 781 Operating Instructions, TI Part 
No. 2265935-9701, 

• Model 783 Operating Instructions, TI Part 
No. 2265936-9701, 

• Model 785 Operating Instructions, TI Part 
No. 2265937-9701, 

• Model 787 Operating Instructions, TI Part 
No. 2265938-9701. . 

The operating instructions are furnished with the 
respective terminal when shipped from the fac­
tory. 

Operator Reference Cards which provide terminal 
operating information in a condensed format are 
attached to the inside of the paper door. Addi­
tional Quick Reference Cards can be ordered by 
the following TI Part Numbers: 

• Model 781 Operator Reference Cards, TI 
Part No. 2265927, 
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• Model 783 Operator Reference Cards, TI 
Part No. 2265941, 

• Model 785 Operator Reference Cards, TI 
Part No. 2265942, 

• Model 787 Operator Reference Cards, TI 
Part No. 2265943. 

iv ' 

USER'S RESPONSE 

If you have , corrections or suggestions to improve 
this manual, please fill out the User's Response 
sheet found in the back of this manual. Simply 
remove the sheet, add your comments, fold and 
mail (no postage is necessary when mailed in the 
United States). We appreciate your comments 
and may contact you, if appropriate, to answer 
any questions you may pose. 
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Section 1 

Equipment Description 

1.1 INTRODUCTION 

This section contains general descriptions, 
available options, physical dimensions, and 
specifications of the terminals in the 780 Series. 

1.2 GENERAL DESCRIPTION 

The 780 Series terminals are self-contained, com­
pact, lightweight, programmable machines for 
use in a wide variety of telecommunications 
systems. The terminals can operate in both fixed 
location and portable applications. Communica­
tions data is input and output via a communica­
tions port, acoustic coupler or "direct-connect" 
jack, depending on the particular model. Each ter­
minal is capable of communicating via an EIA RS-
232-C interface or TTY current loop. 

The terminal electronics consist primarily of an 
8080A microprocessor, its associated memory, 
and interface circuitry to drive the printer 
mechanism and communications port. 

The terminals utilize thermal printing and are 
capable of bidirectional printing at speeds up to 
140 characters per second (cps) while handling 
communications data rates from 110 bits per se­
cond (bps) to 9600 bps. 

Operating parameters such as communications 
mode, data transmission rate, parity selection, line 

control, transmission control and terminal control 
are configurable directly from the operator inter­
face by entering the proper code. 

1.3 780 SERIES DATA TERMINALS 

The 780 Series is comprised of the following ter­
minals: 

• Model 781 Receive-Only Printer, 

• Model 783 Keyboard Sendl Receive Data 
Terminal, 

• Model 785 Portable Data Terminal, and 

• Model 787 Portable Communications 
Data Terminal. 

These terminals are described in more detail in the 
following paragraphs. 

1.3.1 Model 781 
The Model 781 Receive-Only (RO) Printer (Figure 
1-1) is intended for applications requiring a hard­
copy, high-speed output device. Using a dual­
matrix thermal printhead, the 781 RO provides vir­
tually silent printing at up to 140 cps. Operating 
parameters are entered from a calculator-type 
keypad. 
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Figure 1-1. Model 781 RO Printer 

1.3.2 Model 783 
The Model 783 Keyboard Send/Receive (KSR) 
Data Terminal shown in Figure 1-2 is highly suited 
for conversational, data/text entry, inquiry­
response, and computer console applications. 
Operating parameters are configured by entering 
the desired code via the typewriter-like keyboard. 

Figure 1-2. Model 783 KSR Data Terminal 

1.3.3 Model 785 
The Model 785 Portable Data Terminal (Figure 
1-3) is similar to the Model 783 but includes an in­
ternal modem. The modem is a dual-speed, 
originate-only, full-duplex modem, with an 
acoustic coupler interface which permits com­
munication over standard commercial telephone 
lines at communications rates of 110, 300, and 
1200 bps. The modem provides communications 
compatibility with answering Racal-Vadic VA3400 
Series and Bell 103/ 113-type data sets. This 
feature provides great flexibility, permitting use of 
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the terminal wherever a telephone and electrical 
outlet are available. 

Figure 1-3. Model 785 Portable Data Terminal 

1.3.4 Model 787 
The Model 787 Portable Communications Data 
Terminal (Figure 1-4) is similar to the Model 785 
except that the internal modem is a dual-speed, 
answer / originate, full-duplex modem. The 
modem has a direct-connect interface which 
allows it to be plugged directly into a voice or data 
jack for communication over standard commercial 
telephone lines. The modem provides com­
munications compatibility with all Racal-Vadic 
VA3400 series and Bell 103/113/212-type data 
sets. As an option , the 787 has an acoustic­
coupler interface that provides greater flexibility. 

Figure 1-4. Model 787 Portable Communica­
tions Data Terminal 



1.4 OPTIONS 

A variety of options provide versatility and flexibili­
ty for the 780 Series data terminals. These options 
are listed in Table 1-1 and identify the applicable 
terminal. 

Table 1-1. Terminal Options 

Option 

International Character Sets 

Additional 1000-Character Buffer 

300-Foot Paper Adapter 

> 

Paper-Out Indicator 

APLlFull ASCII Keyboard/Character Set 

Katakana Keyboard/Character Set 

Protected ABM 

Acoustic-Coupler Interface 

EIA or Current Loop Interface Cable 

Tone Dial Assist 

Nt A Not applicable 
* Not compatible with acoustic-coupler interface 

Standard 

781 

X 

X 

X 

X 

X 

X 

** 

783 785 787 

X X X 

X N/A N/A 

X * 

X N/A X 

X X X 

X 

X X X 

** X 

** ** ** 

X 
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1.5 PHYSICAL DIMENSIONS 

1.5.1 Size 
Height: 
Width: 
Depth: 

1.5.2 Weight 
Model 781: 
Model 783: 
Model 785: 
Model 787: 

139 mm (5.5 in) 
391 mm (15.4 in) 
406 mm (16.0 in) 

5.4 kg (12 Ibs) 
5.9 kg (13 Ibs) 
7.7 kg (17 Ibs) 
7.2 kg (16 Ibs) 

All weights include 110-foot paper roll. 

1.6 ENVIRONMENTAL LIMITS 

1.6.1 Non-Operating Environment 
[juring shipping and storage the data terminals 
can withstand being subjected to the following: 

In a shipping container: 

Temperature: 

Relative Humidity: 

Shock: 

Vibration: 

Altitude: 

Cargo Bounce: 

Without a shipping container: 

Temperature: 

Relative Humidity: 

Shock: 

1-4 

-30° C to + 70° C (-22° F to + 158° Fl. 

10% to 95% without condensation. 

Drop from 1.22 meters (48") on each surface. 

Sinusoidal vibration of: 
2 Gs-5 to 50 Hz 
4 Gs-5O to 500 Hz. 

15,000 meters (49,200 ttl. 

Per MIL-STD-810B. One-inch double-orbital motion. 225 RPM, 30 
minutes per side. 

10% to 95% without condensation. 

a. Portable mode 
40 Gs, 11:2 sinewave 
11 ms maximum through each axis. 

b. Bench handling per MIL-STD-810B, method 516.1, procedure V. 



1.6.2 Operating Environment 
The data terminals are capable of operating in the 
following conditions: 

Ambient Temperature: 

Relative Humidity: 

Altitude: 

Vibration: 

Temperature Shock: 

1.7 SPECIFICATIONS 

10% to 95% without condensation. 

3,500 meters (11,500 ft). 

Sinusoidal vibration of 0.5 Gs peak in the range of 10 Hz to 60 Hz. 

Operate in a 23°C (73°F), 50% relative humidity environment within 30 
minutes after being stored for two hours at -30°C (-22°F), 50% 
relative humidity. 

The following specifications apply to all terminals. 

1.7.1 Printer 

Method: 

Character Set: 

Character Size: 

Line Length: 

Vertical Line Spacing (center-to­
center): 

Printing Rate: 

Paper: 

Platen: 

1.7.2 Keyboard 

Code: 

Nonimpact, electrically heated, 5 x 7 dual-character matrix thermal 
printhead, prints on thermographic paper. 

95 printable characters in normal mode with 33 ASCII or CCITT control 
characters when configured. 

2.66 mm x 2.0 mm (0.105 in x 0.080 in). 

203.2 mm (8.0 in); 25.4 mm spacing; 10 characters per inch; 80 
characters per line. 

4.24 mm (.1669 in); 6.0 lines per inch. 

Up to 140 cps. 

Thermal (TI specification 972603). 

Friction feed. 

ASCII or CCITT; 128 codes generated. 
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1.7.3 Modem 

Compatibility: 

Mode: 

Modulation: 

Originate Mode 

Transmit Carrier Frequencies: 

Receive Carrier Frequencies: 

Answer Mode 

Transmit Carrier Frequencies: 

Receive Carrier Frequencies: 

Transmit Level 

Permissive Connection: 

Programmable Connection: 

Optional Acoustic Coupler: 

Receiver Sensitivity 

Direct Connect: 

Acoustic Coupler: 

*8ell 212-type not available on 785. 
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Racal-Vadic 3400 or Bell 103-type or 212*-type data sets 

Originate only (785) 
Answer/Originate (787) 

Racal-Vadic 3400 and Bell 212-type 
Differential Phase Shift Keying (DPSK) 
Bell 103-type: Frequency Shift Keying (FSK) 

Racal-Vadic 3400: 2250 Hz 
Bell 103-type: Mark ='1270 Hz 

, Space = 1070 Hz 
Bell 212-type: 1200 Hz 

Racal-Vadic 3400: 1150 Hz 
Bell 103-type: Mark = 2225 Hz 

Space = 2025 Hz 
Ben 212-type: 2400 Hz 

Racal-Vadic 3400: 1150 Hz 
Bell 103-type: Mark = 2225 Hz 

Space = 2025 Hz 
Bell 212-Type: 2400 Hz 

Racal-Vadic 3400: 2250 Hz 
Bell l03-type: Mark = 1270 Hz 

Space = 1070 Hz 
Bell 212-type: 1200 Hz 

-10 dBm, fixed for all methods 

o to - 12 dBm, per data jack 

Bell 103-type = -14 dBm 
Bell 212-type = operation not recommended 
Racal-Vadic 3400 = -17 dBm 

All types = -45 dBm 

Bell103-type = +0 to -40 dBm depending upon quality of telephone 
handset and communications line(s) 
Bell 212-type = operation not recommended 
Racal-Vadic 3400 = + 0 to - 32 dBm depending upon quality of 
telephone handset and communications line(s) 



Section 2 

Equipment Installation 

2.1 PRELIMINARY CHECKOUT 

The 780 terminals are self-contained, requiring no 
auxiliary equipment for normal operation. 

After unpacking, visually inspect the data terminal 
before applying power. Check for obvious ship­
ping damage. Check that all keyboard keys 
operate freely. Before attempting to use the ter­
minal, read the following cautions. 

CAUTIONS 

DO NOT operate printer without 
paper for extended periods or 
damage may result to the printhead. 

DO NOT operate the terminal out­
side the specified operating range of 
100C to 400C (500F to 104°F) or 
malfunctions may occur. If the ter­
minal has been stored outside this 
range. allow it to sit for a minimum 
of 30 minutes before applying 
power. 

2.2 POWER CONNECTION 

The terminals are designed to operate from either 
domestic or foreign power distribution systems. 
The power supply is configured at the factory and 
is adjusted by means of jumper(s) on the main 
PWB. The terminal operates properly when the in­
put voltage is within the following limits: 

Nominal Voltage: 

120Vac 90 to 134 Vac 

230Vac 187 to 264 Vac 

Input Frequency: 47 Hz to 450 Hz. 

CAUTIONS 

Check the label on the rear of the 
terminal to determine the correct 
voltage required for your terminal. 
Ensure that the voltage at the wall 
outlet matches the terminal voltage 
rating listed on the label. 

It is preferred that the terminal be 
plugged into a three-wire earth­
grounded ac outlet. If an extension 
cord is required. it is preferred that it . 
be of the three-wire type containing 
an earth-ground conductor. 

2.3 COMMUNICATIONS INTERFACE 

The terminals interface with numerous devices via 
at least one of three methods. All terminals have a 
communications interface connector (25-pin con­
nector) located on the rear·o(the terminal that in­
cludes circuits for EIA and TTY (DC) current loop 
operation. 
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NOTE 

The communications interface connec­
tor is not a standard EtA port since the 
TTY current loop circuits are included 
in the connector. 

ACOUSTIC_ 
COUPLER 

__ MUFFS 

The 785 includes an acoustic-coupler interface 
located on the rear deck of the case. The 7fI7 
utilizes a direct-connect interface located below 
the 25-pin connector and, as an option, the 7fI7 
may also have an acoustic-coupler interface .. The 
various communications interfaces are shown in 
Figure 2-1. 

Rgure 2-1. Communications Interfaces 



A functional description of the interface signals 
present in the communications interface cpnnec­
tor is presented in Table 2-1, and pin assignments 
are listed in Table 2-2. 

Table 2-1. Interface Signals 

Protective Ground (AA)-This lead is connected to the 
terminal frame and the earth-ground conductor of the 
power cord. 

Signal Ground (ABI-This lead is tied to the dc ground 
of the terminal for all interface signals. 

Transmitted Data (BAI-This lead conveys signals 
from the terminal data transmitted output to the data 
set transmitted circuitry. It is held to a MARKING condi­
tion unless data or BREAK signals are being transmit­
ted. 

Received Data (BBI-This lead conveys signals from 
the external data set receiver to the terminal data 
receiver input. 

Request To Send (CA)-This line is used by the ter­
minal to control the transmitter carrier of the data set. 
For full-duplex operation, this lead is held ON at all times 
that circuits CC (data set readyl and CD (data terminal 
ready) are ON. For half-duplex operation, this lead is 
held ON when the terminal is ONLINE and in the 
transmit mode. 

Clear To Send (CBI-This line is switched on by the 
data set to indicate to the terminal that the data set is 
ready to transmit. The terminal will not attempt to 
transfer data across the interface when this line is off. 

Data Set Ready (CCI-This signal line is controlled by 
the data set. The terminal will not attempt to receive or 
transmit data across the interface when this line is off. 

Data Terminal Ready (CDI-This signal line is turned 
on by the terminal to indicate that it is ONLINE and 
ready to initiate or answer a data call. It is switched OFF 
momentarily during a terminal automatic disconnect se­
quence and is held OFF when the terminal is OFFLINE. 

Ring Indicator (CEI-An ON condition on this circuit 
indicates that the data set is receiving a ringing signal 
from the communications line. The terminal monitors 
this circuit and uses the information presented to make 
a determination of whether it is in answer or originate 
mode for purposes of ABM autotrigger. 

For more information concerning communications 
interconnections, refer to Appendix E. 

Received Une Signal Detector (CFI-This line is 
switched ON by the data set to indicate that it is receiv­
ing a valid carrier signal from the remote data set. The 
terminal will not accept data from the interface if this 
signal is OFF. This line will be regarded as ON when it is 
open (floating) to permit successful operation with data 
sets which do not provide circuit CF. 

Data Signal Rate Selector (CH)-This signal is used by 
the terminal to select the transmit and receive data rate 
when used with Bell-type-212 data sets equipped with' 
the originate speed select option. The terminal will hold 
circuit CH ON when configured for operation at speeds 
greater than or equal to 1200 bits per second (bps) or for 
300/1200 auto-select, and will hold it OFF for all other 
data rates. 

Secondary Request To Send (SCA)-This line is held 
ON by the terminal when it is ready to receive data and 
configured for half duplex with reverse channel opera­
tion (receive or idle mode). This signal will be switched 
OFF when the terminal enters the transmit mode. For 
this duplex mode, circuit SCA is the complement of cir­
cuit CA. This signal line will be controlled for other se­
quences of operation as described later in this manual. 

Secondary Received Line Signal Detector 
(SCF)-This signal has a dual function, depending on 
the external data set. (1) It is held ON by 202 series 
data sets to indicate receipt of a valid reverse channel 
carrier from a remote data set. When the terminal is 
configured for half duplex with reverse channel opera­
tion, it will not transmit data until circuit SCF is ON and 
will treat any loss of SCF for 100-125 msec. or longer as 
a BREAK signal. (2) Bell 212 compatible data sets use 
this signal as a baud rate indicator, holding the signal 
ON for 1200 bps and OFF for 103 series operation. The 
terminal, when configured for 300/ 1200 auto-select, will 
adjust its data transmission rate in accordance to the 
status of circuit SCF. An open circuit SCF will be 
detected as an OFF condition. Detection of an ON con­
dition will result in automatic selection of 1200 bps, and 
detection of an OFF condition will result in the 
automatic selection of 300 bps. 
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Table 2-2. Pin Assignments 

Pin RS-232-C Current 
Circuit Loop 

1 AA 
2 BA 
3 BB 
4 CA 
5 CB 
6 CC 
7 AB 
8 CF 
11 SCA 
12 SCF 
13 Xl 
14 X2 
15 DB 
16 Rl-l 
17 DO 
18 Rl-2 
20 CD 
22 CE 
23 CH 

2.3.1 EIA Operation 
All terminals interface with external devices 
through the 25-pin connector located at the rear 
of the terminal. The Asynch/Sync Cable (TI Part 
No. 2207634) consists of a 25-pin mating connec­
tor at the terminal end and 25-pin male connector 
on the modem end. The following steps provide a 
general guideline for setup when using Bell-type 
103, 113, 202, 212, and Racal-Vadic 3400 series 
data sets: 

1. Connect the interface cable (TI Part No. 
2207634-0001 supplied with the terminal) 
between the interface connector on the 
back of the terminal and the data set. 

2. Ensure that the communications method 
and speed are compatible with the data 
set being used. 
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Function 

Protective Ground (PG) 
Transmitted Data (XMT) 
Received Data (RCV) 
Request to Send (RTS) 
Clear to Send (CTS) 
Data Set Ready (DSR) 
Signal Ground (SG) 
Received Line Signal Detector (DCD) 
Secondary Request to Send 
Secondary Received Line Signal Detector 
TIY Transmitted Data (TIYXMTD) 
TIY Transmitted Data Return (TIYXMTD/R) 
Transmission Signal Bement Timing 
TIY Receive Data (TTYRCVD) 
Receiver Signal Element Timing 
TIY Receive Data Return (TTYRCVD/R) 
Data Terminal Ready (DTR) 
Ring Indicator (RI) 
Data Signal Rate Selector 

3. Ensure that the parity is set to conform to 
the requirements of the system. 

4. Set the terminal to the ONLINE Mode. 

The terminal is now ready for operation with the 
data set. 

2.3.2 TTY (DC) Current Loop Operation 
All terminals interface with external devices 
through the communications connector located at 
the rear of the terminal. The TTY Cable (TI Part 
No. 2265871-0(01) consists of a 25-pin mating 
connector at the terminal end and four spade lugs 
at the other end. Figure 2-2 illustrates the four­
wire (full-duplex) and two-wire (half-duplex) cur­
rent loop configuration. 
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Figure 2·2. Current Loop Configuration 

The following steps provide a general guideline for 
setup when using the current loop interface: 

1. Connect the current loop cable (TI Part 
No. 2265871-00(1) between the interface 
connector on the back of the terminal and 
the external equipment. 

2. Ensure that configuration code 16 (cur­
rent loop) has been selected. 

3. Set the remaining configuration codes to 
comply with the requirements of the ex­
ternal equipment or system. 

4. Set the terminal to the ONLINE Mode. 

The terminal is now ready to communicate. 

2.3.3 Internal Modem Operation 
Models 785 and 787 are equipped with internal 
modems to provide communication over 
telephone lines. The modem in the 785 is a full­
duplex, dual-speed, originat!3-only modem having 
an acoustic-coupler interface. The 787 has a full­
duplex, dual-speed, answer/originate modem us­
ing a direct-connect interface. 

2.3.3.1 Acoustic Coupler Interface Operation. 
The following steps provide a general guideline for 

setup when using the acoustic coupler. 

1. Switch the terminal power ON. 

2. Ensure that the proper configuration 
codes are enabled. In the majority of ap­
plications, the standard default 
parameters may be all that are required. 

3. Set the terminal to ONLINE. 

4. Pick up the telephone handset and dial 
the appropriate number; a high-frequency 
signal (answer tone) is heard when the 
call is answered. 

5. As soon as the answer tone is heard, firm­
ly insert the telephone handset into the 
acoustic-coupler muffs so that the cord is 
to the left of the terminal. The terminal 
will in turn transmit a data tone to the 
remote modem or acoustic coupler. 

6. When the connection is completed, the 
XMIT ROY, RCV ROY, and LINE ROY in­
dicators light and the terminal prints 
CONNECTED. 

7. Begin communications according to your 
system's procedures. 
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NOTES 

After prolonged operation the carbon 
particles in the telephone mouthpiece 
may settle, causing data errors. If this 
occurs, rap the handset several times 
against the palm of your hand. 

Proper insertion of the handset in the 
muffs can make a significant difference 
in terminal operation. Ensure that the 
muffs fully encircle the earpiece and 
mouthpiece. 

If the XMIT ROY and RCV ROY in­
dicators begin flashing, communica­
tions have been lost and you must 
return to Step 4. This is indicative of 
the host modem not hearing us proper­
ly. If the message "connected" was 
printed, the terminal heard and 
responded to incoming carrier. 

8. When you are finished, terminate com­
munications according to your system's 
procedures and set the terminal· to 
LOCAL (the terminal prints DISCON­
NECTED). 

9. To hang up the telephone, remove the 
handset from the muffs by rolling it 
toward the front of the terminal and 
replace it in the handset cradle of the 
telephone. 

2.3.3.2 Direct-Connect Interface Operation. 
The following steps provide a general guideline for 
setup when using the direct-connect interface: 

1. Switch the terminal ON. 
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2. Ensure that the proper configuration 
codes are enabled. In the majority of ap­
plications, the standard default 
parameters maybe all that are required. 

3. Insert the cable provided with the terminal 
into the receptacle on the rear of the ter­
minal and into the data jack on the wall. 

4. Start the call initiation procedure using 
the Dial Function. 

5. When the connection is completed, the 
XMIT ROY, RCV ROY and LINE ROY in­
dicators light and the terminal prints 
CONNECTED. 

6. Begin communications according to your 
system's procedures. 

NOTE 

If the XMIT ROY and RCV ROY in­
dicators begin flashing, communica­
tions have been lost and you must 
return to Step 4. 

7. When you are finished, terminate com­
munications according to your system's 
procedures. 

8. Perform the call termination procedure 
(Command H). The terminal returns to 
LOCAL, prints DISCONNECTED, and 
after three seconds returns to the ONLINE 
Mode. A call can also be terminated by 
switching the terminal to LOCAL. 



3.1 OPERATING MODES 

The 783, 785 and 7ff7 terminals have three 
operating modes that are identifiable to the 
operator: LOCAL, ONLINE and COMMAND. The 
781 terminal has two operating modes: LOCAL 
and ONLINE. 

3.1.1 LOCAL 
The ONLINE/LOCAL switch on the keyboard is a 
momentary contact switch that switches the ter­
minal between the ONLINE and LOCAL Modes of 
operation. The LOCAL Mode is indicated when 
the LED adjacent to the switch is extinguished. In 
the LOCAL Mode, the terminal cannot com­
municate with external devices. While in the 
LOCAL Mode, the terminal receives command 
data and print data from the keyboard, and the 
printer can print keyboard data or report data. The 
781 must be in the LOCAL Mode to change 
special configuration parameters. 

3.1.2 ONLINE 
In the ONLINE Mode, the terminal communicates 
with external devices through the communica­
tions interface. The keyboard and printer data is 
channeled through the communications interface. 
Command data or transmit data can be entered 
from the keyboard. The printer prints received line 
data or report data. Communications 
characteristics are determined by special con­
figuration parameters entered from the keyboard 
when in the COMMAND Mode (783, 785 and 
7ff7). The ONLINE Mode is controlled by the 
ONLINE/LOCAL switch on the keyboard. 

Section 3 

Operation 

3.1.3 COMMAND 
The COMMAND Mode allows the operator to 
change operating parameters, request reports, 
conduct special tests and initiate certain 
automatic functions. The terminal can be in either 
ONLINE or LOCAL Mode when the terminal is 
placed in the COMMAND Mode. In the 783, 785 
and 7ff7 the COMMAND Mode is entered by 
depressing the CMD key, while in the 781, the 
COMMAND Mode is entered when the CNFG or 
TEST key is depressed. 

3.2 OPERATOR INTERFACE 

The operator interface provides a way to com­
municate with the terminal and to other devices 
via the terminal. The 783, 785 and 7ff7 are 
keyboard send-receive (KSR) terminals which use 
an operator's panel which is similar to a typewriter 
keyboard. The 781 is a receive-only (RO) terminal 
and uses a calculator-type keypad to input infor­
mation. 

3.2.1 KSR Operator's Panel 
The KSR operator's panel is illustrated in Figure 
3-1. The panel has 50 code-generating keys for 
generating all 128 ASCII codes. There are four 
keyboard mode control keys, six special function 
keys and one dual-position key for terminal con­
trol. The operator's panel also includes six light­
emitting diode (LED) indicators for status repor­
ting. 
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Figure 3-1. Operator's Panel 

3.2.1.1 Keyboard Character Encoding. The 
code-generating keys include the alphabet, 
numerals, symbols, space, ESC, LINE FEED (ex­
cept on Germany, Denmark/Norway and 
Sweden/Finland keyboards), DEL and RETURN. 
The characters generated in response to the 
depression of these keys are governed by the posi­
tions of the four mode control keys. These keys 
are SHIFT(2), UPPER CASE and CTRL which 
control the operating mode of the keyboard as 
described below: 

• Unshifted-No mode control keys 
depressed; lowercase letters, symbols 
and numerals are encoded. Figure 3-2 il­
lustrates the characters generated by 
each key in the unshifted mode. 

• Upper Case Only-UPPER CASE (alter­
nate action) key depressed; all alphabetic 
characters a through z are encoded as 
ASCII upper case A through Z. The 
characters generated by each key when 
the UPPER CASE key is depressed are 
shown in Figure 3-3. 

• Shifted-Either or both SHIFT keys 
depressed; uppercase letters and symbols 
are encoded. The characters generated 
by each key when depressing the SHIFT 
key are illustrated in Figure 3-4. 

• Control-CTRL key depressed; ASCII 
control characters and the symbols \ : 
'" \ are encoded. Figure 3-5 illustrates 
the control characters generated by each 
key. 
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When more than one mode control key is de­
pressed, the following priority is maintained: 

CTRL- Precedence over SHIFT and UPPER 
CASE, 

SHIFT -Subordinate to CTRL; precedence 
over UPPER CASE, 

UPPER CASE-Subordinate to CTRL and 
SHIFT. 

Certain functions requIring the simultaneous 
depression of CTRL and SHIFT are described 
below: 

CTRL/SHIFT/RESET -Clears the receive 
buffer. 

CTR L/ S H I FT / H - Generates a backspace. 

The keys ESC, DEL, LINE FEED, RETURN and 
SPACE generate the same codes in all keyboard 
modes. All code-generating keys with the excep­
tion of ESC, DEL, and RETURN initiate automatic 
character repeat at 10 characters per second when 
switch depression exceeds 600 msec. Figures 3-2 
through 3-5 illustrate the characters generated by 
the different keyboard modes. The Character Set 
Dot Matrix is located in Appendix C. The ASCII 
control characters are described further in 
paragraphs 3.5 and 4.1.3. 



Figure 3-2. Keyboard (Unshifted) 

Rgure 3-3. Keyboard (Shifted) 

Rgure 3-4. Keyboard (Upper Case) 

Figure 3·5. Keyboard (Control) 
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The terminal firmware recognizes foreign 
keyboards and their corresponding character sets. 
Each foreign character set is contained in an op-

- tional PROM. The foreign keyboards are il­
lustrated in Appendix C.· 

3.2.1.2 Controls. Terminal control is facilitated 
by the use of one dual-position switch (ONLINE) 
and six unencoded special function keys (HERE 
IS, CMD, BREAK, ENTER, PAPER ADV, and 
RESET). The control keys function as described 
below: 

ONLINE-Switches the terminal between 
ONLINE and LOCAL Modes of operation. 
A change from LOCAL to ONLINE results 
in Data Terminal Ready, DTR (EIA circuit 
CD) being switched ON, and line com­
munications being enabled unless a non­
operational status exists. A change from 
ONLINE to LOCAL causes DTR to switch 
OFF, and line communications are disabl­
ed. 

HERE IS-Causes the following to happen: 
ONLlNE-Transmits the characters pro­

grammed in the ABM. 
LOCAL-Prints the ABM message when 

the terminal is configured to local 
print ABM. 

CONFIGure-Terminates the ABM or 
L T A programming sequence. 

CMD-Causes the terminal to enter the COM­
MAND Mode. 
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BREAK-Causes the following action depen­
ding on the communications mode: 

Full Duplex-Depression of the BREAK 
key causes XMIT DATA (EIA circuit 
BA) to hold to a SPACING (ON) 

condition for a minimum of 256 
msec. If the depression exceeds 256 
msec., the SPACING condition is . 
maintained for the duration of the 
depression. 

Half Duplex-In the transmit mode, the 
operation of the BREAK key is 
similar to full duplex. In the receive 
mode, the BREAK key has no func­
tion. However, if L T A recognition is 
configured, and DCD (EIA circuit 
CF) switches OFF before L T A is 
received, then the depression of the 
BREAK key initiates the transition to 
the transmit mode. 

Half Duplex with Reverse Chan­
nel-When in the receive mode, 
depression of the BREAK key 
causes EIA circuit SCA (Secondary 
Request to Send) to be switched 
OFF for 256 msec. or the duration of 
the depression, whichever is longer. 
RCVD DATA (EIA circuit BB) is 
monitored for received data until an 
L T A is received or DCD switches 
OFF. The following transition is to 
either transmit or idle mode depen­
ding upon whether or not L T A 
recognition is configured and DCD 
switches 0 FF before an L T A is 
received. Depression of the BREAK 
key initiates transition to the 
transmit mode. 

DC Current Loop-Depression of the 
BREAK key causes the transmit cir­
cuit to issue the BREAK condition 
for 256 msec. or for the duration of 
the key depression, whichever is 
longer. 



3.2.1.3 Indicators. Six LED indicators are adja­
cent to the keyboard on the KSR operator's panel 
as shown in Figure 3-6. These indicators provide 
terminal status. 

Rev RDVO 

LINE ROYO 

Rgure 3-6. LED Indicators (783, 785, 787) 

ONLINE-This unlabeled indicator, adjacent to 
the ONLINE switch, is illuminated when 
DTR (EIA circuit CD) is ON and ex­
tinguished when DTR is OFF. 

COMMAND-This indicator, illuminated after 
the depression of the CMD key, indicates 
the terminal is in the COMMAND Mode. 
It remains illuminated until the COM­
MAND Mode is terminated. 

Flashing of the COMMAND Mode in­
dicator indicates that a request to enter 
the COMMAND Mode is pending. 
Flashing continues until the COMMAND 
Mode is entered. 

ERR/TEST-This indicator has two functions. 
When flashing, the terminal has identified 
a reportable error or, when illuminated 
continuously, the terminal is in the TEST 
Mode. Depressing RESET extinguishes 
the indicator and prints the ERROR 
report. When both conditions exist 

simultaneously, TEST has precedence 
over ERRor. Once TEST has been ter­
minated with RESET, however, the 
ERRor condition is displayed until RESET 
is pressed. 

XMIT ROY-This indicator indicates the status 
of the terminal transmit capability as 
follows: 

ON-DTR, DSR, RTS, and CTS (EIA cir­
cuits CD, CC, CA and CS) and SCF 
(if required) are ON. 

FLASHING-DTR, DSR, and RTS (EIA 
circuits CD, CC, and CA) are ON 
but CTS (EIA circuit CS) or SCF (if 
required) is OFF. 

OFF-circuit DSR, DTR or RTS is OFF. 

RCV ROY-This indicator indicates the status of 
the terminal receive capability in conjunc­
tion with DCD (EIA circuit CF) as follows: 

ON-DTR, DSR, and DCD are ON in the 
receive mode. 

FLASHING-in the receive mode and 
DCD is OFF. 

OFF-not in the receive mode. 

LINE ROY-This indicator indicates the status of 
DSR (EIA circuit CC) as follows: 

ON-DTR and DSR are ON. 

FLASHING-in the COMMAND Mode 
and DSR is ON. 

OFF-DSR is OFF. 
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3.2.2 RO Operator's Panel 
The RO operator's panel is shown in Figure 3-7. 
The panel includes the calculator-type keypad 
which has 16 code-generating keys (numerals 0 

D E F CNFG 

DODD 
ABC OPER 

DODD 
7 8 9 TEST 

DODD 
4 5 6 END 

DODD 
1 2 3 DEL 

DODD 
o CR o 0 

through 9 and letters A through F), six terminal 
control keys, and three operator control keys. The 
operator's panel also includes four LED indicators 
for reporting terminal status. 

§) LINE 0 

rAPER) ADV 

[RESET) 

COMMAND 0 
ERR/TEST 0 
L1NERDY 0 

Figure 3-7. Operator's Keypad (781) 

3.2.2.1 Keypad Character Encoding. The ter­
minal uses the hexadecimal equivalent to generate 
all 128 ASCII characters. The ASCII characters are 

encoded using. a two-keystroke entry which 
represents the hexadecimal equivalent. Table 3-1 
lists the ASCII/hexadecimal conversion codes. 

Table 3-1. ASCII/Hexadecimal Conversion Codes 

ASCII HEX 
CODE ASCII HEX 

CODE ASCII HEX 
CODE ASCII HEX ASCII HEX 

CODE CODE ASCII HEX ASCII HEX 
CODE CODE ASCII HEX 

CODE 

NUL 00 as 08 OLE 10 CAN 18 SPACE 20 ( 28 0 30 8 38 
SOH 01 HT 09 DC1 11 EM 19 ! 21 ) 29 1 31 - 9 39 
STX 02 LF OA DC2 12 SUB 1A .. 22 * 2A 2 32 : 3A 
ETX 03 VT OB DC3 13 ESC 18 # 23 + 28 3 33 ; 38 
EOT 04 FF OC DC4 14 FS 1C $ 24 2C 4 34 < 3C 
ENG 05 CR 00 NAK 15 GS 10 % 25 - 20 5 35 = 3D 
ACK 06 SO OE SYN 16 . RS 1E a. 26 2E 6 36 > 3E 
BEL 07 Sl OF ETB 17 us 1F 27 I 2F 7 37 ? 3F 

ASCII HEX 
CODE ASCII HEX 

CODE ASCII HEX 
CODE ASCII HEX 

CODE ASCII HEX 
CODE ASCII HEX 

CODE ASCII HEX 
CODE ASCII HEX 

CODE 
@ 40 H 48 p 50 X 58 60 h 68 P 70 x 78 
A 41 I 49 Q 51 Y 59 a 61 i 69 q 71 y 79 
B 42 J 4A R 52 Z SA b 62 j 6A r 72 z 7A 
C 43 K 48 S 53 [ 58 c 63 k 68 s 73 I 78 
0 44 L 4C T 54 \ 5C d 64 I 6C t 74 I 7C 

I 

E 45 M 40 U 55 1 50 e 65 m 60 u 75 I 70 
F 46 N 4E V 56 1\ 5E f 66 n 6E v 76 .... 7E 
G 47 0 4F W 57 - 5F 9 67 0 6F w 77 DEL 7F 
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3.2.2.2 Controls. Terminal control is facilitated 
by the use of three unencoded special function 
keys: ONLINE, PAPER ADVance, and RESET. 

ONLINE-Switches the terminal between 
ONLINE and LOCAL Modes of operation. 
A change from LOCAL to ONLINE results 
in DTR (EIA circuit CD) being switched 
ON and line communications being ena­
bled. A change from ONLINE to LOCAL 
causes DTR to switch OFF and line com­
munications are disabled. 

PAPER ADV-Causes paper to feed con­
tinuously at a rate of 33 msec. per line­
feed. On the 781 only, when the terminal 
is in the LOCAL Mode, the printhead will 
also slew to column 1. 

RESET -Causes the following action in order 
of priority: 

1. Terminate a TEST in progress. 

2. Cancel COMMAND Mode. 

3. Clear ERRor condition indicator. 

3.2.2.3 Indicators. Four red LED indicators are 
adjacent to the keypad as shown in Figure 3-8. 
These indicators are described below: 

o 

COMMAND 0 
ERRfTEST 0 
LlNERDY 0 

Figure 3-8. LED Indicators (781) 

ONLINE-This unlabeled indicator, adjacent to 
the ONLINE switch, is illuminated when 
DTR (EIA circuit CD) is ON and ex­
tinguished when DTR is OFF. 

COMMAND-This indicator, illuminated after 
the depression of the CNFG or TEST key, 
indicates the terminal is in the COM­
MAND Mode. It remains illuminated until 
the COMMAND Mode is terminated. 

Flashing of the COMMAND Mode in­
dicator indicates that a request to enter 
the COMMAND Mode is pending. 
Flashing continues until the COMMAND 
Mode is entered. 

ERR/TEST-This indicator has two functions. 
When flashing, the terminal has identified 
a reportable error or when illuminated 
continuously, the terminal is in the TEST 
Mode. Depressing RESET extinguishes 
the indicator and prints the ERROR 
report. When both conditions exist 
simultaneously, TEST has precedence 
over ERRor. Once TEST has been ter­
minated with RESET, however, the ER­
Ror condition is displayed until RESET is 
pressed. 

LINE ROY-This indicator indicates the status 
of the DSR (EIA circuit CC) as follows: 

ON-circuit DSR is ON. 

FLASHING-in the COMMAND Mode 
and circuit DSR is ON or DCD is OFF. 

OFF-circuit DSR is OFF. 

3.3 TERMINAL CONFIGURATION 

Configuration parameters such as data transmis­
sion rate, character parity, and communications 
mode are configurable selected character se­
quences entered from the keyboard (Models 783, 
785, and 787) or the operator keypad (Model 781 ) 
when the terminal is in the CONFIGure Mode. 

3.3.1 Configuration Entry 
The terminal can be configured in either the 
ONLINE Mode or LOCAL Mode. The CONFIGure 
Mode is entered in the following manner: 

Model 781 Depress CNFG 
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Models 783, 785, 787 Depress CMD (the ter­
minal responds with a 
CR, LF and the CMD 
prompt is printed) 
followed by either C 
or c. 

The terminal enters the CONFIGure Mode and the 
following occurs: 
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1. A report of the current terminal configura­
tion is printed. 

2. Parameter change(s) are solicited by the 
prompt "CR LF ?". 

3. Valid parameter entry results in an im­
mediate update to the operating 
parameter set, and a new CRC number is 
generated. The CRC is used to check for a 
battery or CMOS RAM failure. 

4. Parameter changes are accepted until the 
CONFIGure Mode is terminated by press­
ing ENTER (783, 785, 787), OPER (781), 
or RESET (all terminals). 

• ENTER and OPER cause the ter­
minal to print the updated con­
figuration report and terminate the 
COMMAND Mode. 

• RESET terminates the COMMAND 
Mode without printing the con­
figuration report. 

The three types of configuration parameters are: 
on-off, mutually-exclusive multiple-choice (one 
per set), and special program commands. 
Parameters are entered, changed or deleteri by 
the following methods: 

On-Off. These parameters are selected by key­
ing in the selected two- or three-digit code and 
pressing RETURN or CR (781). A previously 
selected parameter is disabled by typing its 
two- or three-digit code and pressing the 
DELete key. As a digit is typed, it is printed by 
the printer. If more than two digits are entered 
before pressing RETURN (CR), the last three 
are validated. A valid two- or three-digit entry is 
signified by a short tone and the printing of the 
printable representation of the terminating con­
trol character immediately after the last digit 
entered. The operating parameters are also up­
dated. An invalid entry results in a long tone 
and the printing of a question mark immediately 
after the last digit and no update to the 
operating parameters. Table 3-2 lists the ON­
OFF configuration codes. 



Table 3-2. On-Off Configuration Codes 

Code Meaning 

Line Control-Any Number 
61 Enable Failsafe Disconnect 
62 Disconnect on Receipt of EOT 
63 Disconnect on Receipt cjf DLE EOT 
64 Disconnect on Paper Out or Print Inhibit Condition 
65 Enable No Activity Disconnect 
66 Ignore L T A Characters (202) 

Transmission Control-Any Number 
72 Enable Print of ABM Contents (Local Here Is or 82) 
73 Enable ABM Autotrigger on Answer 
74 Enable ABM Autotrigger on Originate 

Terminal Control-Any Number 
82 Enable Local Copy of Transmitted Data 
83 Enable Communication Line Ready/Busy Reporting 
84 Do "New Line" on Receipt of LF 
85 Do "New Line" on Receipt of CR 
86 Transmit CR LF when "Return" is depressed 
87 Print All Control Characters 
94 Enable Column 72 Bell Tone- Keyboard Entry 
95 Enable Form Feed (6 LF and a CR) 

785 787 
DEF STD OPT DEF STD OPT NOTE 

131 Enable Tone Dial E X 1 

132 Enable Equalizers X X 

133 Enable RDLB X X 

134 Enable RDLB Data X X 

135 Enable loss of short carrier disconnect X X 

Note: 
DEF = Default parameter 

1. Parameter 131 is valid only if parameter 101 
is set. 

STD = Parameter can be enabled if modem is installed 
OPT = Parameter can be enabled if option is installed 

Multiple Choice. These parameters are divided 
into subsets that require exactly one parameter 
per subset to be selected at any given time. The 
parameters are changed by typing the 
corresponding two- or three-digit code and 
pressing 'RETURN or CR (781). Entry of the 

new parameter automatically replaces the old 
parameter in the subset. Validation and repor­
ting of validation are the same as previously 
described for the on-off parameters. Table 3-3 
lists the multiple-choice configuration codes. 
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Table 3-3. Multiple-Choice Configuration Codes 

Code Meaning 

Configuration Set Selection 
09 Install Default Configuration Set 

Communications Mode-One Only 
11 External Data Set 202 (Half Duplex) 

12 External Data Set 202 with Reverse Channel (Half Duplex) 

13 External Data Set 103, 113,212,3400 (Full Duplex) 

14 External Direct Wire-Reverse Channel On = Ready (781 only) 

15 External Direct Wire- Reverse Channel Off = Ready 

16 DC Current Loop 
17 Internal Option (3400, 212, 103) 
18 DTR On = Ready (781 only) 

Transmission Rate 
?1 11n ........ _ lin I"' .... __ /~_-\ 

I 
.,v ......... \.v _ •• u., .... t;i"", 

22 200 bps 
23 300 bps (30 Char/Sec) 
24 600 bps 
25 1200 bps (120 Char/Sec) 
26 2400 bps-Console 
28 9600 bps-Console 
29 300/1200 bps-(Use with Dataset; Autospeed) or Internal Modem on 785, 787 

Parity 
31 Odd Parity Transmit, No Check Receive 

32 Even Parity Transmit, No Check Receive 

35 Odd Parity Transmit, Check Receive and Report Error 

36 Even Parity Transmit, Check Receive and Report Error 

37 Mark Parity Transmit; No Check Receive 
38 Space Parity Transmit, No Check Receive 

785 787 
DEF STD OPT DEF STD OPT NOTE 

101 Direct Connect Interface X 2 

102 Acoustic Coupler Interface X X 

111 Auto X X 1 

112 103 X X 
113 212 X 
114 3400 X X 

121 Answer/Orig X 1 

122 Answer Only X 1 
123 Originate Only X X 1 

Notes: 

DEF = Default parameter 1. If parameter 111 is set, parameters 121 
through 123 are irrelevant. STD = Parameter can be enabled if modem is installed 

OPT = Parameter can be enabled if option is installed 
2. Parameter 131 is valid only if parameter 101 

is set. 



Program Commands. These commands pro­
gram the line turnaround (L T A) character(s) 
(783, 785, and 787) for half-duplex operation, 
and the answerback memory (ABM) contents 
(all terminals). Table 3-4 lists the program com­
mands. 

Table 3-4. Program Commands 

Code Meaning 

60 Pro.gram Line Turnaro.und 
Character(s) -202 Only 

70 Pro.gram Answerback Memo.ry 

L T A characters are programmed by typing the 
enable sequence 60 followed by RETURN fol­
lowed by up to three ASCII characters. All pro­
gram characters are bracketed by quotation marks 
with the first being generated automatically before 
the first program entry and the second upon ter­
mination o.f the program sequence. The terminal 
prints the command characters and the program 
characters while the control characters are re­
placed by their printable representation. The pro­
gramming sequence is terminated automatically 
with the entry of the third character or by pressing 
the HERE IS key. A previously programmed LTA 
can be deleted by typing the following: 60 
RETURN HERE IS. 

The ABM is programmed by typing the enable se­
quence of 70 followed by RETURN (CR) followed 
by up to 32 ASCII characters (64 keystrokes using 
the hexadecimal equivalents in the 781). Con­
figuration parameter 70 is not valid if an optional 
ABM PROM is installed. All command and pro­
gram characters are printed as they are entered, 
whereas control characters are replaced by their 
printable representation. The program character 
sequence is automatically bracketed by quotation 
marks and is terminated automatically after 32 
ASCII characters are entered or the HERE IS or 
END (781) key is pressed. The command 
characters ar~ validated in the same manner as 
previously described for the on-off parameters. 
The previous contents of the ABM are erased by 
the key sequence: 70 RETURNcHERE IS (70 CR 
END). 

In the 783, 785 and 787, errors can be corrected 
prior to the termination of either of the program 
sequences by typing CTRL/SHIFT/H (unas­
signed). Each CTRLlSHIFT IH typed deletes the 
last program character entered. The first 
CTRL/SHIFT IH typed causes the terminal to line­
feed and backspace. Any subsequent 
CTRL/SHIFT IH typed causes only a backspace. 
The characters deleted by typing CTR L/ S H I FT I H 
are replaced by typing from the keyboard. 

3.3.2 Configuration Report 
The printed configuration report displays the cur­
rent configuration parameters of the terminal. The 
report includes the contents of the LTA (not ap­
plicable o.n 781) and ABM unless prohibited by 
configuration parameters. The configuration 
report is in the following format: 

CONFIG: C1;C2;C3; ... CN 
M1;M2;M3; ... MN 
ABM:"" LTA:"" 

where C1 through CN are the enabled two-digit 
parameters listed in ascending sequence, and M1 
through MN are the enabled three-digit internal 
modem configuration parameters listed in ascen­
ding sequence. The modem configuration 
parameters are applicable to the 785 and 787 ter­
minals. 

The absence of either ABM or L T A characters 
between the quotation marks indicates the 
absence of any ABM or LTA message. A pro­
tected ABM message is indicated by the following 
report: 

ABM: (PROTECTED). 

If LOCAL printing of the ABM (CONFIG 
parameter 72) is not enabled, the following 
message is printed if an ABM is being stored: 

ABM: (MASKED). 

Control characters in the ABM or L T A sequences 
are indicated by their printable representation. 

3.4 OPERATING STATUS 

The operating status of the terminal is maintained 
and conveyed to the user via the visual and audi­
ble indicators and the printed report. 
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3.4.1 Operating Error Codes 
The terminal error. codes tell the operator or ser­
vice personnel of errors or problems that arise dur­
ing the operation of the terminal. The error codes 
are listed in Table 3-5. 

Table 3-5. Error Codes 

Code Explanation 

00 RAM memory check failure 
01 ROM memory check failure 
03 Nonvolatile memory check failure 

10 Line turnaround character not programmed 
11 Carriage jam (print inhibited) 
12 Paper out 

20 Clear To Send timeout 
21 Loss of carrier timeout 
22 Wrong number timeout 
23 Receive buffer overflow 
24 Parity error 
25 Transmit buffer overflow 
26 No activity timeout 
27 Characters received while in COMMAND Mode 

32 Modem was unable to complete a command (received "\" from modem) 
33 Modem command timeout: 

No modem response within 2 seconds while in control mode 
No test data received within 2 seconds while doing test 7 

34 Dialing error: 
Direct Connect not selected 
Internal Modem not selected 
Already offhook 

35 Not Used 
36 Invalid modem response to a command (Received unexpected data) 
37 Not Used 
38 Error count overflow (Wraparound) during test 7 
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3.4.2 Audible Status 
The terminal produces an audible tone to provide 
information concerning completion of terminal ac­
tivities. Two different types of tones are used: 

• A short tone of 80-100 msec. signifies 
completion of a normal operation. 

• A long tone of one second signifies that 
an error or abnormal operating condition 
exists. 

Table 3-6 explains the conditions that cause the 
audible tone to be sounded. 

Table 3-6. Audible Tone Signals 

Signal Explanation 

SHORT 1. A keyboard entry has caused the carriage to pass through column 72 (i.e., exit column 72, 
when configured in code 94) 

or 2. ASCII BEL character has been received 
or 3. A keyboard command has been accepted 
or 4. Command execution has been completed 
or 5. A test has been completed successfully 

LONG 1. A new error status code has been activated 
or 2. An invalid keyboard entry has been detected 

3.4.3 Automatically Printed Status Reports 
Reports are printed automatically when certain 

functions occur. Table 3-7 displays the format of 
the printed status reports. 

Table 3-7. Printed Status Reports 

Printout When Generated 

78X Completion of power-up routine or Test 1 

ERRORS: S1; ... ;SN When depression of reset extinguishes the error indicator 

CONNECTED When online and a communication link is established (CC + (CB or CF)) 

DISCONNECTED When the terminal completes a disconnect sequence 

Notes: 

1. All printouts are bracketed by CR LF. 
2. S1-SN are enabled error status codes (paragraph 3.4.1). 
3. For additional automatic reports, see Section 6. 
4. Xin78Xis1,3,50r7. 
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3.4.4 Online Reporting 
The terminals are capable of transmitting con­
figuration and error status to remote systems. The 
report and request sequence is shown in Table 
3-8. 

3:5 CONTROL FUNCTIONS 

The terminal is capable of transmitting all 33 con­
trol characters defined by the USASCII code; 
however, only a limited number of these 

Table 3-8. Transmitted Reports 

Report Request Response 
Sequence 

CONFIG ESC[c ESC[XXX;C1 ;C2; ... ;CNcL TA 

ERROR ESC[n ESC[XXX;S1;S2 ... ;SNnLTA 
or ESC[XXX;nL TA (NO ERRORS) 

Notes: 

1. Requests will be honored from the line only. 
2. XXX is the formal terminal identifier (e.g., Model 783 is XXX = 783). 
3. LTA is the first programmed line turnaround character if required. (LTA only if in half duplex with LTAs.) 
4. C1-CN are the enabled configuration parameters. The report does not include ABM data or second and third 

LTA characters if programmed. 
5. S1-SN are the existing error codes. 

3.4.5 Operator Reference Cards 
Information concerning the operation of the ter­
minal is provided in the form of operator reference 
cards located below the terminal paper door. The 
information provided on the cards includes the 
following: 

• Configuration programming instructions. 

• Configuration parameter codes. 

• List of error codes. 

• Call initiation/termination procedures for 
internal modem/DAA (787 only). 

• Control characters keyboard Iqcation. 

• Report format instructions. 

• Test mode instructions. 

• Paper loading instructions. 

• ASCII/hexadecimal conversion table (781 
only). 
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characters are recognized. (The 781 can only 
transmit characters from the ABM.) The 
characters which are recognized or transmitted 
automatically are described below. All other con­
trol characters are transmitted only when entered 
from the keyboard or ABM and are ignored when 
received. 

• BS- Backspace. Moves the printhead 
one character space in the reverse direc­
tion. Does not modify any character 
previously stored in the receive buffer. 
Generates no action if the printhead is at 
the left margin. 

• CR-Carriage Return. Moves the print­
head to the left margin when printing in­
crementally or initiates printing of the 
next line in the bidirectional mode. CR ad­
vances the paper one line space if· re­
ceived when the terminal is configured to 
perform " new line" on receipt of CR (Le., 
code 85). RETURN causes a CR LF to be 
transmitted if the terminal is so con­
figured (Le., code 86). 



• LF- Line Feed. Advances the paper one 
line for each key depression. Receipt of 
LF causes a carriage return function as 
well if the terminal is configured for "new 
line" on receipt of LF (i.e., code 84). 

• BEL-Bell. Sounds audible tone. 

• DC1-Device Control 1. DCl is 
transmitted by the terminal to indicate 
"buffer ready" if the associated 
READY/BUSY function is configured 
(i.e., code 83). 

• DC3-Device Control 3. DC3 is 
transmitted by the terminal to indicate 
"buffer full" if the associated 
READY/BUSY function is configured 
(i.e., code 83). 

• ENQ-Enquiry. Receipt triggers the 
ABM if programmed. 

• EOT -End of Transmission. Receipt 
causes a disconnect sequence to be com­
pleted if configured to do so; otherwise it 
is ignored (Le., code 62). 

• DLE-Data Link Escape. Reception of 
DLE followed by EOT initiates a discon­
nect sequence if configured to do so; 
otherwise it is ignored (i.e., code 63). 

• ESC-Escape. Reception initiates 
escape sequence recognition from the 
communications line. 

3.6 SELF-TESTS 

The terminals provide automatic self-test func­
tions to verify correct terminal operation. Two 
types of self-tests are built into the terminals: one 
is initiated during power-up and the other is in­
itiated by the operator for maintenance purposes. 

3.6.1 Power-Up Diagnostics 
The terminal executes an internal memory check 
and a visual indicator check when switched on. 
Successful completion of the power-up diagnostic 
is indicated by the printing of the terminal model 
number. Errors are indicated by a long tone and 
the ERROR indicator, when possible. Failure of 
the self-test does not prohibit terminal operation. 

A failure detected in the option buffer RAM 
automatically configures the terminal to operate 
with the largest available receive buffer. 

If an error is indicated, the results of the 
diagnostic are obtained via the REPORT function 
when in the COMMAND Mode or by depressing 
the RESET key. Refer to subsection 3.7 for further 
discussion of the REPORT Mode. 

3.6.2 Maintenance Diagnostics 
The terminal provides many diagnostics for use by 
maintenance personnel when troubleshooting the 
terminal. In the 783, 785 and 787, the TEST Mode 
is entered from the COMMAND Mode by typing 
the valid syntax (T or t). In the 781, the terminal 
TEST Mode is entered by depressing the TEST 
key. The terminal TEST Mode indicator illumi­
nates and the printer issues the prompt: 

CR LF TU. 

The terminal remains in the COMMAND Mode un­
til a specific test is selected. An invalid response is 
indicated by a long tone and printing of the test 
prompt (TU). Depressing RESET causes the ter­
minal to cancel the TEST and COMMAND 
Modes. Once a test is initiated, it is terminated 
automatically at the completion or by depressing 
RESET. RESET terminates the test and cancels 
the COMMAND Mode. 

The maintenance diagnostics available for 
troubleshooting the terminal are described in 
detail in paragraph 6.2.2 

3.7 REPORTS 

In the 781, three reports are available: the con­
figuration report, the error report, and the CR 
report. The configuration report is printed when 
the CNFG key is depressed, the error report is 
printed when an error exists and the RESET key is 
depressed, and the CR report is printed when Test 
9 is entered. 

In the 783, 785 and 787, three types of reports can 
be requested by the operator. The report feature 
of the terminal allows the operator to request the 
configuration report, error report and a CR report 
for use by service personnel. The reports are re­
quested by entering the COMMAND Mode and 
typing the valid syntax (R or r) followed by 
ENTER. The printer issues the prompt: 

CR LF RU 
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The terminal remains in the COMMAND Mode un­
til a specific report is selected. An invalid response 
is indicated by a long tone and printing of the 
report prompt (RN). Once a REPORT is initiated, it 
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is terminated automatically at the completion. 

The reports are described in greater detail in 
subsection 6.3. 



4.1 INTRODUCTION 

The standard implementation of communication 
between the line and the data terminal is an 
ASCII, asynchronous, serial interface conforming 
to the electrical standard set by EIA RS-232-C and 
CCITT V24 standards. Communication to the line 
is possible only when the terminal is switched to 
the ONLINE Mode. The terminal also includes a 
DC current loop interface capable of full-duplex 
operation at speeds up to 1200 bits per second 
(bps). 

4.1.1 EIA Transmission Rates and Distortion 
The terminal is capable of transmitting and receiv­
ing data at transmission rates of 110, 200, 300, 
600, 1200, 2400 and 9600 bps. The selection of the 
transmission rate is via the COMMAND Mode. 
The digital transmitter and receiver conform to the 
distortion limits listed in Table 4-1. 

Section 4 

Communications 

4.1.2 EIA Interface Signal Levels 
The exchange of digital data between the terminal 
and an external device consists of a series of logic 
ONEs and ZEROs. A logic ONE, called a MARK, is 
indicated by a negative voltage between - 3 and 
-25 volts. A logic ZERO, called a SPACE, is in­
dicated by a positive voltage between + 3 and 
+25 volts. In summary, a positive voltage on a 
control line indicates the ON condition, but a 
positive voltage on a data line represents a SPACE 
or logic ZERO. A negative voltage on a control line 
indicates the OFF condition, but on a data line a 
negative voltage represents a MARK or logic 
ONE. Table 4-2 shows the relationship between 
the control line and data line. The interchange 
voltage represents the data line, while the binary 
state represents the control line. 

Table 4-1. Distortion Limits 

Baud Rate Maximum Allowable Maximum Transmitted 
Received Distortion Distortion 

110 49.0% 1.0% 

200 49.0% 1.3% 

300 47.7% 1.31% 

600 47.7% 2.5% 

1200 47.0% 2.54% 

2400 46.0% 4.1% 

9600 43.8% 10.1% 
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Table 4-2. EIA Signal Levels 

Interchange Voltage 4.1.3 Transmission Codes 

Notation Negative I Positive The terminal generates all 128 codes of the 
USASCII code set as defined in ANSI Standard 
X3.4-1977. Table 4-3 lists the code structure for 
the ASCII code as interpreted by the terminal. 

Binary State 

Signal Condition 

Function 

1 0 

MARK SPACE 

OFF ON 

Table 4-3. ASCII Code System and Character Sets 
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ASCII CONTROL CHARACTERS 
(From USA Standards InstitUte Publication X3.4-1977) 

ACK acknowledge EM end of medium NAK negative acknowledge 
BEL bell ENQ enquiry NUL null 
BS backspace EOT end of transmission RS record separator 
CAN cancel ESC escape SI shift in 
CR carriage return ETB end of transmission block SO shift out 
DC1 device control 1 ETX end of text SOH start of heading 
DC2 device control 2 FF form feed STX start of text 
DC3 device control 3 FS file separator SUB substitute 
DC4 device control 4 (stop) GS group separator SYN synchronous idle 
DEL delete (also called RUBOUT) HT horizontal tabulation US unit separator 
DLE data link escape LF line feed VT vertical tabulation 

* not strictly a control character 

4.1.4 Character Structure 
Codes for transmitted and received data are in ac­
cordance with ANSI Standard for Character 
Structure and Parity Sense, X3.16-1976 and ANSI 
Standard for Bit Sequency of the USASCII code, 
X3.15-1976. 

A transmitted or received character consists of a 
start bit (always a "0" or SPACING), st}ven data 
bits, a parity bit, and one or two stop bits (always 
"1" or MARKING). Two stop bits are transmitted 
at 110 bps and one stop bit at all higher data rates. 
Figure 4-1 illustrates the character serial data tim­
ing for 110 bps and 200 bps and above. 

BIT TIME 
9.09 
msec 

START 
BIT 

DATA BITS r. ________________ ~A~ ______________ ~\ 

Bl B2 B3 
(LSB) 

B4 B5 B6 B7 
(MSB) 

PARITY STOP 
BIT BIT 

STOP 
BIT 

~-----------------------CHARACTERTIME----------------------~ 

100 msec 

a. 110 bps; 10 CPS Speed 

MARKING __ ...., 

SPACING 

BIT TIME 
3.33 L DATA BITS 
ms~ I r-----------------A~-----__________ ~, 

START Bl B2 B3 B4 B5 B6 B7 PARITY STOP 
BIT (LSB) (MSB) BIT BIT 

CHARACTER TIME 
..... --------------------- 33.3 ms~(300 baud) -----------------...... 

50 ms~ (200 baud) 

b. 300 bps; 30 CPS Speed 

Figure 4-1. Serial Data Timing Diagram 
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The transmitted parity is programmable for ODD 
or EVEN parity, or no parity with the parity bit 
either always MARK or always SPACE. If ODD or 
EVEN parity is selected, the received data parity is 
specified to be checked for the same parity as 
transmitted data or not to be checked. If MARK or 
SPACE parity is specified for transmit, then 
receive parity is ignored. The selection is via the 
COMMAND Mode. If parity check is enabled, a 
receive character detected as having an invalid 
parity is replaced in the print data with a special 
parity error symbol (.). 

4.1.5 EIA Communications Interface 
The standard interface between the terminal and 
the communications line conforms to the elec­
trical requirements of EIA Standard RS-232-C and 
CCITT Standard V24. Table 4-4 lists the 
EIA/CCITT/TTY interface signals provided by the 
terminal. 

The terminal also includes an operator-selectable 
DC current loop interface capable of operation in a 
full-duplex 20mA DC current loop (neutral only). 
In a neutral current loop, the flow of current in­
dicates a MARK and a SPACE is indicated by no 
current flow. Some systems use bipolar current, 
where current flowing in one direction is a MARK 
and current flowing in the opposite direction is a 
SPACE. The neutral current loop is not compati­
ble with the bipolar current loop, and damage to 
the terminal may result if it is connected to a 
bipolar system. 

The current loop interface consists of separate 
transmit and receive circuits, electrically isolated 
from each other and from signal and chassis 
ground, such that they may be used separately in 
a four-wire half-duplex or full-duplex system or ex­
ternally connected in series to form a two-wire 
half-duplex system. The current loop electrical 
characteristics are listed in Table 4-5. 

Table 4-4. EIAICCITT/TTY Interface Signals 

Data Set Circuit 
Connector Name 

Pin TTY EtA CCtTT 

1 AA 101 Protective Ground 
2 SA 103 Transmitted Data 
3 SS 104 Received Data 
4 CA 105 Request to Send 
5 CS 106 Clear to Send 
6 CC 107 Data Set Ready 
7 AS 102 Signal Ground 
8 CF 109 Received Line Signal Detector 
11 SCA/CH 1201111 Secondary Request to Sendl 

Data Signal Rate Selector 
12 SCF 122 Secondary Received Line Signal Detector 
13 X1 TTY Transmit Loop Input 
14 X2 TTY Transmit Loop Return 
16 RL1 TTY Receive Loop Input 
18 RL2 TTY Receive Loop Return 
20 CD 108.2 Data Terminal Ready 
22 CE 125 Ring Indicate 
23 SCA/CH 1201111 Secondary Request to Send I 

Data Signal Rate Selector 
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Table 4-5. Current Loop Electrical Characteristics 

Receive Circuit: 
Nominal Current 
Threshold Current 
Maximum Voltage Drop @ 20mA 
Maximum Current* 
Maximum Common Mode Voltage 

Transmit Circuit: 

20mA dc 
10 ± 5.5mA dc 
3Vdc 
100mA dc 
50Vdc Either Continuous or Switched 

Nominal Current 20mA dc 
Maximum Current* 100mA dc 
Maximum Voltage Drop (MARK) 1V @ 20mA 
Maximum Leakage Current (SPACE) 0.5mA @ 50Vdc 
Maximum Voltage Rating (SPACE) 50Vdc 
Maximum Common Mode Voltage 50Vdc Either Continuous or Switched 

* The recommended maximum continuous current for safe operation is SOmA dc. 

4.1.6 External Data Set Compatibility 
The terminal is capable of interfacing to the com­
munications line via the following data sets or 
their equivalents: 

VADIC 3400 Series 

Bell Series 
103 
113 
202 C, 0, S, and T 
212 A, asynchronous mode only, high or 
low speed 

The terminal provides both manual and automatic 
answer control of the external data set any time 
the terminal is ONLINE and no connection is cur­
rently in effect. 

Refer to Appendix 0 for additional information on 
recommended data set options. 

4.2 COMMUNICATIONS MODES 

The following communications modes are selec­
table from the keyboard for use with external data 
sets (modems): 

• Full duplex (i.e., code 13), 

• Half duplex (i.e., code 11) and 

• Half duplex with reverse channel (i.e., 
code 12). 

One of two non-data set communications modes 
are also selectable from the keyboard for direct 
wire EIA applications: 

• Full duplex with reverse channel transmit 
(SCA) ON for READY (i.e., code 14) . 

• Full duplex with reverse channel transmit 
(SCA) OFF for READY (i.e., code 15). 

Also selectable from the keyboard is a current 
loop mode (i.e., code 16) for use with the current 
loop interface. 

An additional configuration parameter is provided 
that enables half-duplex operation which does not 
require L T A characters for turnaround purposes 
(i.e., code 66). 

It is possible to enable or disable local copy of the 
transmit data for any communications mode by 
selecting the proper configuration code from the 
keyboard when in the CONFIGure Mode (Le., 
code 82). 

4.2.1 Full-Duplex Data Set Operation 
In the full-duplex mode, both the transmit and 
receive circuits are independent, permitting 
simultaneous bidirectional communications. If the 
local copy of the transmitted data is enabled, 
simultaneous communications will cause in­
terleaving of the transmitted and received data on 
the printed page. Full duplex with local copy is not 
the same as half duplex. 
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For full-duplex communications; the terminal sets 
DTR (EIA circuit CD) ON when switched ONLINE 
and no disconnect is detected. Interface signal 
DsR must be switched ON by the data set before 
any data communications can take place. DTR 
must be ON in order for DsR to switch ON. The 
terminal switches ON RTs (EIA circuit CAl once 
DsR is ON. Once a valid carrier is established, the 
data set switches on DCD (EIA circuit CF) and 
CTs (EIA circuit CB). DsR and DCD enable the 
terminal to accept received data (RCVD DATA) 
when they are ON. DsR and CTs enable the ter­
minal to transmit data to the line when they are 
ON. If circuit CTs switches OFF, any character 

. being transmitted is completed, but no new 
characters are transmitted until circuit CTs 
switches ON. 

Any characters entered from the keyboard while 
CTs is OFF are buffered in a FIFO memory (up to 
16 characters) and are transmitted when CTs 
switches ON. If local copy is enabled, the buffered 
characters are printed when they are transmitted, 
not as they are entered. If more than 16 characters 
are entered while CTs is OFF, a one-second error 
tone sounds, the ERR/TEST indicator flashes, 
and the character is discarded. When the RESET 
key is depressed, the terminal will report error 25. 
This is repeated for every character entered that 
causes the FIFO buffer to exceed 16 characters, 
and only the first 16 characters are retained in the 
buffer for transmission. If DSR switches OFF, in­
dicating a data set disconnect, any characters re­
maining in the transmit buffer are discarded. 

If no special disconnect is enabled, the line is 
monitored for received data until either DCD or 
DsR switches OFF. With no disconnects enabled, 
DTR remains ON as long as the terminal is 
ONLINE. If DCD switches OFF in the middle of a 
received character, the terminal may misinterpret 
the character. 

4.2.2 Half-Duplex Data Set Operation 
The half-duplex mode of operation permits data 
communication to occur in only one direction at a 
time on the communications channel. Half-duplex 
operation includes a protocol that uses a line turn­
around (LTA) character for line control. Up to 
three L T A characters are operator-selectable dur­
ing the terminal configuration. 
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Initiation of communication in the half-duplex 
mode is on a contingency basis. When DsR 

. switches ON, indicating the establishment of a 
connection, the terminal enters a special idle 
mode monitoring DCD. When DCD switches ON, 
the terminal enters the receive mode. If the ABM 
autotrigger is enabled (i.e., code 74), the terminal 
responds as described in paragraph 4.3.2.1 before 
automatically entering the transmit mode to 
transmit the contents of the ABM. If the autotrig­
ger feature is OFF and DCD remains OFF, the ter­
minal remains in the idle mode until the HERE IS 
key or a code-generating key is pressed on the 
keyboard. The terminal then enters the transmit 
mode to begin transmission of the keyed 
characters. 

When entering the transmit mode, the terminal 
switches ON RTS and waits for CTs to switch ON 
before placing data on the transmitted data line 
(EIA circuit BA). The terminal remains in the 
transmit mode until one of the specified L T A 
characters is transmitted. If CTs switches OFF 
before transmission of the L T A, the terminal buf­
fers keyboard characters in the FIFO memory as 
described in paragraph 4.2.1. Once the L T A 
character is transmitted, the terminal begins the 
transition to the receive mode. This transition in­
cludes switching OFF RTs. RTs can not change, 
however, until four milliseconds after the stop bit 
of the last transmitted character has cleared the 
terminal transmitter. 

Once RTs is switched OFF, the terminal goes into 
the receive mode and waits for DCD to switch ON 
before monitoring the received data line (EIA cir­
cuit BB) for data. As long as DCD remains ON, 
the terminal monitors circuit BB for print and con­
trol data and/or a line turnaround character. On 
receipt of an L T A character, the terminal discon­
tinues monitoring circuit BB and waits for DCD to 
switch OFF. When DCD goes OFF, the terminal 
enters the transmit mode and RTs is switched 
ON. 

The previously described operation continues until 
a disconnect is initiated. A manual disconnect of 
the terminal from the data set is available to the 
operator at any time by setting the 
ONLINE/LOCAL switch to LOCAL. This action 
causes the terminal to switch OFF all control 



signals that are provided to the data set and reset 
any communications timers that are active. All line 
communication remains disabled until the terminal 
is manually switched ONLINE. Other disconnect 
sequences are executed only.if they are enabled as 
described in paragraph 4.3.2. 

When a disconnect has been initiated by the ter­
minal, all characters remaining in the transmit buf­
fer are discarded, and all characters remaining in 
the received buffer are processed if possible (I.e., 
printable and printer control characters are ex­
ecuted and communication control characters are 
ignored). 

4.2.3 Half Duplex with Reverse Channel Data 
Set Operation 
Half duplex with reverse channel is the same as 
half duplex with the addition of circuits SCA and 
SCF (the reverse channel) for supervisory control 
information control. Operation of half duplex with 
reverse channel is the same as half duplex without 
reverse channel with the following exceptions. 

Upon call establishment (i.e., recognition of DSR 
ON), the terminal enters the idle mode, where the 
EIA circuit SCA is switched ON to indicate the· 
receiver is ready, and waits for DCD to switch ON 
or for a transmit request to be generated. The ter­
minal is able to enter either the transmit or the 
receive mode from the idle mode. If DCD is ON 
prior to a requirement for transmitting, circuit 
SCA remains ON, and the terminal enters the 
receive mode from the idle mode and remains 
there until conditions for turning the line to the 
transmit mode are satisfied. If conditions for in­
itiating the transmit mode are satisfied before 
DCD switches ON (i.e., keyboard or ABM inter­
rupt), circuit SCA switches OFF and RTS swit­
ches ON and the terminal enters the transmit 
mode from the idle mode. If DCD does not switch 
ON and no transmit request exists during the in­
itial idle mode, the terminal remains in the idle 
mode until disconnect timeout occurs (if enabled) 
or a requirement to enter the receive or transmit 
mode is generated. 

Upon entering the transmit mode, initially or after 
L T A, the' terminal monitors circuit SCF (secon­
dary received line signal detector) for an· ON con­
dition before sending the first character. 

If circuit SCF does not switch ON within eight 
seconds after circuit CA is switched ON, the ter­
minal switches OFF RTS and switches ON circuit 
SCA, thus returning the terminal to the receive 
mode. / 

In the transmit mode, the terminal checks circuit 
SCF for an ON condition before sending each 
character. If circuit SCF switches OFF while the 
terminal is in the transmit mode, the terminal 
holds circuit BA to a MARK condition and initiates 
a 110-125 millisecond timeout. During the timeout 
and while circuit SCF remains OFF, keyboard data 
is buffered. If circuit SCF switches ON before the 
timeout completes, the terminal resumes 
transmission, sending first any characters that are 
stored in the transmit FIFO. If circuit SCF remains 
OFF for the duration of the timeout, the terminal 
reverts to the receive mode by switching OFF RTS 
and switching ON circuit SCA. Any characters re­
maining in the transmit FIFO at this time are 
discarded. Normal transitions from the transmit to 
the receive mode (I.e., after transmission of a line 
turnaround) are handled as previously described. 
After the transition to the receive mode is com­
plete, circuit SCA is held ON as long as the ter­
minal is in the receive mode unless a BREAK or 
BUSY operation occurs (see paragraph 4.3.3 or 
4.3.4). 

4.2.4 Half-Duplex Data Set Operation with No 
L T A (i.e., code 66) 
This mode is specified with a separate configura­
tion parameter in conjunction with the half duplex 
or half duplex with reverse channel parameter. 
The operation of this mode is similar to the mode 
it is used in conjunction with except that the L T A 
feature is not used in the data to initiate line turn­
around and that any turnaround is followed by a 
transition to the idle mode. Initial transition from 
the idle mode is the same as for half duplex or half 
duplex with reverse channel (depending on which 
configuration parameter is enabled). 

A transition from the receive to the idle mode is in­
itiated by the terminal when in the receive mode 
and DCD goes to an OFF condition. The transition 
from the idle mode may be to either the receive or 
transmit mode. Transition from transmit to idle is 
initiated by depressing the ENTER key on the 
keyboard. 
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When operation is set to ignore line turnaround 
characters (i.e., code 66) and fail-safe disconnect 
operation is enabled (i.e., code 61), the loss of 
carrier timeout is automatically disabled by the ter­
minal. 

4.2.5 Non-Data Set Operation 
Two special full-duplex modes are incorporated to 
simplify the use of the terminal in computer con­
sole and similar hardwired interfaces where no 
data set is used in the connection. Circuit SCA 
(secondary request to send) is used as a terminal 
READY IBUSY indicator. The difference between 
the two modes is that in one mode circuit SCA is 
held ON when the terminal is in a READY condi­
tion and held OFF when the terminal is BUSY. In 
the other mode, circuit SCA is held OFF when the 
terminal is in a READY condition and ON when 
the terminal is BUSY. 

The operation of the terminal is basically the same 
as that described for full-duplex data set opera­
tion, except no timing constraints are placed on 
the communications interface. DTR and RTS are 
ON when the terminal is ONLINE and DSR and 
DCD must be ON in order for the terminal to 
receive data while DSR and CTS must be ON to 
transmit data. BUSY status is reported by circuit 
SCA when the terminal is in the LOCAL Mode, or 
cannot print, or to prevent the receive buffer to 
overflow. 

4.2.6 DC Current Loop Operation 
The terminal can be configured to operate in a DC 
current loop mode, via the DC loop transmitter 
and receiver circuitry. When ONLINE, the terminal 
is capable of full-duplex operation. READY I BUSY 
status reporting is possible via DC3/DC1 transmis­
sion (see paragraph 4.3.4). Keyboard BREAK is 
active when the terminal is ONLINE. 

4.3 COMMUNICATIONS FEATURES 

The terminal has many features which are useful 
when communicating with other devices. These 
features are enabled or disabled from the 
keyboard when in the CONFIGure Mode. 

4.3.1 Answerback Memory (ABM) 
A standard feature of the terminal is an Answer­
back Memory which can be programmed with a 
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message of up to 32 ASCII characters. If a 
message is programmed, it will be transmitted 
when the HERE IS key is depressed or when the 
ASCII character ENQ (enquiry) is received. The 
terminal is also capable of being configured to 
automatically transmit the contents of the answer­
back memory when a call is answered (i.e., code 
73) or originated (i.e., code 74). 

The standard ABM uses nonvolatile memory for 
storage and is operator-programmable. A non­
alterable PROM for ABM storage is available as a 
hardware option. 

4.3.2 Automatic Operation Control 
The terminal has four configuration parameters 
which can be. enabled or disabled from the 
keyboard that facilitate automatic operation of the 
terminal. These features are for data set com­
munications modes and are as follows: 

• ABM autotrigger on connection (code 73 
or 74), 

• Automatic disconnect character or 
character sequence (code 62 or 63), 

• Fail-safe disconnect (code 61) and 

• No activity disconnect (code 65). 

Whenever an automatic disconnect is required in 
conjunction with one of the above features it is ac­
complished as follows: 

• Recognition of additional data from the 
communications line and transmission. to 
the line are inhibited. 

• DTR is switched OFF by the terminal. 
After DSR is switched OFF for at least 
three seconds, DTR is switched ON by 
the terminal to re-enable communica­
tions. 

NOTE 

If DSR does not switch OFF, then DTR 
remains OFF until the terminal is 
switched manually to LOCAL and back 
ONLINE. 



Data transmission and recognition are re-enabled 
when the next call is answered or originated and 
all appropriate control signals are present in the in­
terface. 

If no disconnect sequence is enabled, the terminal 
will monitor the line for data as long as the ter­
minal is ONLINE and both DCD and DSR are ON. 
The terminal continues to transmit to the line as 
long as it is ONLINE and both DSR and CTS are 
ON. No automatic disconnect function is per­
formed if none is enabled. 

4.3.2.1 ABM Autotrigger. ABM autotrigger 
causes the contents of the answerback memory to 
be transmitted automatically as the first. data 
whenever DTR is ON in accordance with the 
specific autotrigger parameter set (trigger on 
answer or trigger on originate) and the com­
munications mode, as follows: 

• Full duplex: The ABM is transmitted 
when DSR and CTS are turned ON by the 
data set and after a delay of 1.28 seconds. 

• Half duplex: The ABM is transmitted as 
described for full duplex except that cir­
cuit DCD is checked when DSR switches 
ON. If DCD is OFF for 1.28 seconds, in­
dicating the absence of a carrier, RTS is 
switched ON and the ABM is transmitted 
when CTS switches ON. If CF switches 
ON within 1.28 seconds after DSR 
switches ON, the terminal remains in the 
receive mode until the first line turn­
around and the answerback autotrigger is 
cancelled for the current call. 

• Half duplex with reverse channel: This 
mode is similar to half duplex with the ex­
ception that reverse channel (SCF) is 
switched on by the data set before the 
ABM is transmitted. 

In both half duplex and half duplex with reverse 
channel, no automatic line turnaround on comple­
tion of the ABM is attempted unless the L T A 
character is part of the ABM message or unless 
operation with no turnaround is specified. If the 
terminal is configured to ignore LTA (code 66), 
the terminal returns to the idle mode upon com­
pletion of the ABM transmission. 

4.3.2.2 Automatic Disconnect Characteris). 
The terminal recognizes the ASCII control 
character EOT or the two-character sequence, 
OLE followed immediately by EOT, as disconnect 
commands when received from the communica­
tions line. Recognition of EOT (code 62) and/or 
OLE EOT (code 63) is enabled or disabled from the 
keyboard as part of the terminal configuration pro­
cedure. 

4.3.2.3 Fail-Safe Disconnect. The fail-safe 
disconnect feature (code 61), when enabled via 
the configuration parameter, causes the terminal 
to disconnect from the transmission line when 
certain abnormal conditions occur. Disconnect is 
accomplished as previously explained in 
paragraph 4.3.2. The tone also sounds for one 
second and an "abnormal disconnect" error 
report is printed. 

Fail-safe disconnect occurs under the following 
conditions according to the communications 
mode: 

Full Duplex 

1. No carrier received (DCD) within 22 
seconds after DSR switches ON (wrong 
number timeout). 

2. DCD is OFF for greater than or equal to 
eight seconds after having been ON (loss 
of carrier timeout). 

Half Duplex 

1. No DCD within 22 seconds after DSR 
switches ON unless ABM autotrigger 
feature is enabled (wrong number 
timeout). 

2. DCD is OFF for greater than or equal to 
eight seconds after a line turnaround 
character is transmitted (loss of carrier 
timeout). 

3. DCD is OFF for greater than or equal to 
eight seconds after having been ON, 
unless DCD turn-off was preceded by 
receipt of a line turnaround character 
(loss of carrier timeout). 
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4. CTS fails to turn ON within eight seconds 
after circuit RTS is switched ON (clear to 
send timeout). 

Half Duplex with Reverse Channel 

1. Same as number 1 for half duplex. 

2. Same as number 2 for half duplex. 

3. DCD is OFF for eight seconds after having 
been ON, unless the turn-off of DCD was 
preceded by the turn-off of circuit SCA 
(BREAK transmitted by the terminal) or 
receipt of a line turnaround character 
(loss of carrier timeout). 

4. Same as number 4 for half duplex. 

NOTE 

If the terminal is configured to ignore 
L T A, the loss of carrier timeout is 
automatically disabled for all half­
duplex data set modes even if fail-safe 
disconnect is enabled. 

4.3.2.4 No Activity Disconnect. The no activi­
ty disconnect feature (code 65), enabled via the 
configuration parameter, causes the terminal to 
initiate an automatic disconnect from the com­
munications line upon completion of three con­
secutive minutes during which no transmit or 
receive data activity is present on the communica­
tions line. Disconnect is accomplished as de­
scribed in paragraph 4.3.2; the tone sounds for 
one second and an error is indicated. 

4.3.2.5 Paper-Out Detection. The terminal is 
provided with an optional paper-out detector 
which operates as follows: 

1 . Error status code 12 is enabled. 

2. Printing is inhibited at the end of the cur­
rent print line. 

3. Error indication is reported to the 
operator. 
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. 4. If code 64 is enabled and 11, 12, 13, or 17 
is selected, the terminal executes an 
automatic disconnect from the com­
munications line. If code 64 is disabled, 
the terminal issues a "paper-out" signal 
to the line and remains connected. The 
signal format is as follows: 

• Full duplex: If code 83 is enabled, 
DC3 followed by a timed BREAK 
signal (256 msec. spacing condi­
tion) is transmitted on circuit BA. If 
code 83 is disabled, only BREAK is 
transmitted. If console operation 
(14, 15) is enabled, circuit SCA 
switches OFF until the condition is 
cleared. 

• Half duplex: No response is possi­
ble and the terminal goes to the idle· 
mode following the receipt of the 
next line turnaround. 

• Half duplex with reverse chan­
nel: Circuit SCA is switched 
OFF and remains OFF until the 
condition is cleared. 

5. For all modes of communication, no 
ready signal is generated until the paper­
out condition is cleared. 

6. The error condition is not resettable as 
long as the detection circuitry senses the 
absence of paper. 

Once the paper-out condition is physically cleared 
by loading paper, and the sensor detects the 
presence of paper, the RESET key initiates the 
following function: 

• Resumption of normal print and com­
munications functions. The configured 
ready status is issued to the line (if the link 
is maintained) as soon as the receive buf­
fer is ready to receive data based on the 
normal buffer ready limits following a 
busy condition. 

4.3.3 Communication Line BREAK 
In full-duplex or half-duplex transmit mode, circuit 



BA is held to a SPACE condition for a minimum of 
256 msec. when the keyboard BREAK key is 
depressed. If the key depression exceeds 256 
msec., the SPACE condition is maintained for the 
duration of the key depression. 

For half duplex with reverse channel, when in the 
receive mode, depression of the keyboard BREAK 
key causes circuit SCA to be switched OFF for 256 
msec. or for the duration of the key depression. 
Circuit BB is monitored for receive data until an 
LTA is received or DCD switches OFF; then the 
transition to the transmit or idle mode, depending 
upon whether or not L T A recognition is enabled, 
is initiated. If LTA recognition is configured and 
OeD switches OFF before an L T A is recognized in 
the received data, the depression of the BREAK 
key initiates the transition to the transmit mode. 

For half-duplex receive mode, no BREAK feature 
is possible. If LTA recognition is configured and 
OeD switches OFF before an L T A is recognized in 
the receive data, then the depression of the 
BREAK key initiates the transition to the transmit 
mode. 

In the current loop mode, depression of the 
BREAK key causes the transmit circuit to issue 
BREAK or SPACE condition for 256 msec. or for 
the duration of the key depression. 

4.3.4 Communication Line READY/BUSY 
Status Reporting 
The terminal can be configured to indicate BUSY 
and READY conditions to the communications 
line (code 83) to prevent the receive data buffer to 
overflow at data rates higher than sustainable 
print rates. BUSY status is indicated when the 
buffer has fewer than 128 character positions 
available, and READY status is indicated when the 
buffer has 160 characters remaining. 

READY / BUSY status is reported in the following 
manner, depending on the communications 
mode: 

• Full-duplex data set: The terminal 
transmits DeJ when BUSY and DC1 
when READY (only when configuration 
code 83 is enabled). 

• Full-duplex non-data set: The terminal 
transmits DeJ when BUSY and DC1 
when READY (only when configuration 
code 83 is enabled). Circuit SCA is OFF 
when BUSY and ON when READY when 
configuration code 14 is selected, or ON 
when BUSY and OFF when READY when 
configuration code 15 is selected. 

• Half duplex: The terminal cannot report 
READY /BUSY status in this mode. 

• Half duplex with reverse channel: Cir­
cuit SCA is OFF when BUSY and ON 
when READY (configuration code 83 
enabled). 

NOTE 

The terminal enters the idle mode 
when OeD switches OFF if L T A is 
disabled. If DCD switches OFF while 
BREAK is active (SCA is OFF), the ter­
minal enters the transmit mode. If DCD 
switches OFF while the terminal is 
BUSY (SCA is OFF), the terminal will 
remain in the receive mode with the 
receiver disabled. When the terminal 
goes READY (NOT BUSY), the ter­
minal enters the transmit mode, 
transmits the first programmed L T A 
character and returns to the receive 
mode. If DCD switches ON while 
waiting for the terminal to go READY, 
the terminal will enable the receiver 
and the receive mode is resumed. 

• De current loop: READY / BUSY status 
is reported the same as in full-duplex data 
set mode. 

4-11/4-12 





5.1 FUNCTIONAL DESCRIPTION 

The 780 series of data terminals are light-weight 
interactive terminals which utilize the thermal 
printing technique. The terminals operate in three 
modes, selectable by the operator: ONLINE, 
LOCAL and COMMAND. 

• ONLINE Operation: With the terminal in 
the ONLINE mode, the keyboard and 
printer operate in conjunction with the ex~ 
ternal interfaces as dictated by the com­
munications discipline and modified by 
the specific interface options. 

• LOCAL Operation: With the terminal in 
the LOCAL mode, the terminal operates 
in a "typewriter" mode; i.e., the keyboard 
is connected to the printer and no data is 
transmitted or received. A" communica­
tions-related functions of the keyboard 
are inoperable (Le., BREAK, etc.) in this 
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mode except HERE IS (ABM will be 
printed if the PRINT ABM copy is enabl­
ed, code 72). 

• COMMAND Operation: With the ter­
minal in the COMMAND mode, operating 
parameters can be changed, reports can 
be requested, special tests can be con­
ducted, and certain automatic functions 
can be initiated from the keyboard. 

5.2 TERMINAL CONTROLLER 

The terminal controller is an 808OA, which 
together with a TMS5504 multifunction I/O con­
troller, associated memory and control logic, con­
trols the mechanism stepping, keyboard scan­
ning, printing, and data communications. A func­
tional block diagram of the terminal is shown in 
Figure 5-1. 

EXTINT 

MEMORY 

SH3 
MECHANISM 

CONTROL 
SHS 

,.--__ -< XMIT DATA 

COMMUNICATIONS 
INTEAFACE 

SH 4 

PRINTHEAO 
INTERFACE 

SH4 

X1A-X5A 
X1B-X5B 
'(1-'(7 

Figure 5-1. 8080A Microprocessor Functional Block Diagram 
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5.2.1 8080A Microprocessor 
The 8080A is an eight-bit microprocessor which 
operates at 2 MHz, and can address up to 64K 
bytes of memory. The two-phase clock is provid­
ed by a 74LS424 clock g~nerator/driver which 
contains a crystal-controlled oscillator, a "divide­
by-nine" clock phase generator, two high-level 
drivers and several auxiliary logic functions. In­
cluded are power-up synchronization of ready and 
reset, and an advance status strobe. The external 
crystal operates at 18 MHz which, when divided 
down, provides the 2 MHz two-phase clock. For a 
more detailed description of the 8080A 
microprocessor, refer to Appendix A. 

A bus transceiver (74LS245) provides buffering of 
the microprocessor data bus. It also provides the 
capability of isolating the data bus from the rest of 
the circuit so it may be grounded to force the 
microprocessor to execute NOP instructions for 
the purpose of signature analysis. 

5.2.2 TMS5504 Multifunction I/O Controller 
The TMS5504 contains five programmable inter­
val timers which provide time intervals from 64 
microseconds to 16,320 microseconds. The timers 
are "countdown" timers only, which means they 
are loaded with an initial value, counted down to 
zero, and then generate an interrupt to the 
microprocessor. These timers are used to regulate 
mechanism speed and to time various delays and 
timing loops used in the software. 

The communications section of the TMS5504 is 
an asynchronous transmitter and receiver for 
serial communications and provides the following 
functions: 

• Programmable data communications rate 
of 110, 200, 300,600, 1200,2400 or 9600 
bits per second (bps), 
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• Incoming character detection by the 
receiver section, 

• Character transmission, and 

• Status signals including framing and over­
run error flags, start and data-bit detec­
tors and end-of-transmission (break) 
signals from external equipment. 

The TMS5504 provides a parallel input and parallel 
output port used for keyboard scanning and 
decoding. The TMS5504 is also used as an inter­
rupt controller prioritizing the interrupts of the in­
ternal timers, UART and an external interrupt. 
This external interrupt provides feedback of print­
head position and velocity to the microprocessor 
(see paragraph 5.3.2). By using the Interrupt Mask 
Register, the microprocessor can enable or disable 
any combination of interrupts. For a more detailed 
description of the 55041/0 controller, refer to Ap­
pendix B. 

5.2.3 Terminal Controller Memory 
The terminal utilizes the following types of 
memories: 

• Read-Only Memory (ROM), 

• Random-Access Memory (RAM), 

• Complementary Metal-Oxide Semicon­
ductor RAM (CMOS RAM), 

• Programmable ROM (PROM). 

Figure 5-2 shows a typical memory organization 
used in the terminal. 
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Figure 5-2. Memory Organization 

* 

DO 
01 
02 
03 
04 
05 
OS 
07 

07 

ROW 
ADDRESSES 
YD1-YD7 
ARE DATA 
BITS 
DO-OS 

55041/0 
ADDRESSES 

00 RDRXBF 
01 RDEXIN 
02 RDINTA 
03 RDSTAT 
04 DESCOM 
05 LDRTRG 
06 LDTXBF 
07 LDOTPT 
08 LDMKRG 
09 LDTMR1 
OA LDTMR2 
OB LDTMR3 
OC LDTMR4 
00 LDTMR5 
OE UNUSED 
OF UNUSED 

INTSLA INTSLB FUNCTION 

0 0 SPlEEN 
0 1 EIAEN 
1 0 TIYEN 
1 1 MODEMEN 

5-3 



5.2.3.1 Read-Only Memory. The operating 
program (firmware) and self-test programs are 
contained in 16K bytes of ROM. Four 4K x 8-bit 
TMS4732 devices are installed in sockets U59, 
U60, U61, and U62. U63isan option ROM. Data is 
transferred via the microprocessor bidirectional 
data bus, when enabled by the memory control 
logic and addressed by the address lines AO 
through A15 (2265832, sheet 2). 

5.2.3.2 Random-Access Memory. The ter­
minal microprocessor uses up to 4K bytes of RAM 
for temporary storage of data and intermediate 
program information. The RAM consists of up to 
eight 1 K x 4-bit TMS4045 devices, installed in 
pairs to make 1 K x 8-bit memories. The self-test 
can be used to isolate a particular failed RAM pair. 
The RAM is enabled by the memory control logic 
(2265832, sheet 2). 

5.2.3.3 Nonvolatile Memory. The nonvolatile 
memory consists of a Complementary Metal Ox­
ide Semiconductor (CMOS)RAM and a +2.7 volt 
battery to provide nonvolatile storage of con­
figuration parameters and communications infor­
mation when the terminal is turned OFF. The 
CMOS RAM is a 256 x 4-bit device installed in 
socket U30. 

5.2.3.4 Programmable ROM. As an option, 
the answerback message can be stored in a 
nonalterable ROM. The PROM is installed in 
socket U64. This PROM can also contain other in­
formation. 

5.2.3.5 Memory Control Logic. Memory and 
control latch address decoding is accomplished 
with three 74LS138 3-to-8 line decoders and half 
of a 74LS139. These devices decode address lines 
A 10 through A 15 and provide the appropriate chip 
enable strobes for the memory and control 
latches. The strobes are generated by gating the 
enable inputs of the decoders with DBIN or 
WR -. This ensures that chip enable to the 
various memories and latches is true when data is 
valid on the data bus during a WRITE or when the 
microprocessor is executing a READ. 

A 74LS175 status latch is used to decode 8080 
status. The status bits decoded are WO-, INTA, 
IN, and OUT. WO- is used to control data, flow 
through the bus transceiver. INTA disables the 
bus transceiver and address decoders during the 
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time in which the TMS5504 strobes a RST 
(restart) instruction on the data bus resulting from 
an interrupt. The TMS5504 enable line is also 
generated from the status latch. In addition to 
enabling the TMS5504, this line also disables the 
bus transceiver and address decode chips. This 
prevents any possible conflict on the data bus be­
tween the TMS5504 and memory or control 
latches. 

5.3 MECHANISM DRIVE ELECTRONICS 

The printer mechanism drive electronics convert 
the processor control signals into the appropriate 
closed-loop, controlled dc signals to drive a four­
phase printhead stepping motor, a headlift 
solenoid, and a four~phase paper advance step­
ping motor. 

, 
5.3.1 Printhead Drive Motor Electronics 
The printhead drive motor electronics comprises 
five sections: phase select inputs, current-decay 
time-constant control, current adjust inputs, 20 
KHz switching regulator, and PNP power drivers. 
A block diagram of the printhead drive electronics 
is shown in Figure 5-3. 

5.3.1.1 Phase Select Circuit. Four open­
collector output comparators in U201 select and 
control the current applied to each of the respec­
tive phases of the printhead drive motor (refer to 
schematic 2265832, sheet 6). The phase select in­
put enables the particular phase, and the feedback 
generated by comparator (U201, pin 4) allows 
pulsewidth modulation control. 

The operation of a single phase is discussed, using 
Phase A as an example. The TTL logic level from 
U24-19 (PHA) controls current flowing in Phase 
A. When the signal PHA is a logic ONE, the out­
put of the comparator switches to a logic ZERO 
,and power transistor 0204 is driven into satura­
tion, applying approximately 29 volts to the ,Phase 
A (cpA) winding of the stepper motor. When the 
open-collector output of the comparator switches 
high (PHA at logic ZERO), 0204 is cut off and no 
current flows in the winding. 

5.3.1.2 Switching Regulator Circuit. Current 
to drive the stepper motor is supplied by a switch­
ing regulator which is synchronized to a 20KHz 
square-wave signal (PWRCLK) from U70-13. This 



SENSOR~.~--------------------____________________ ~_ SENSOR I FEEDBACK I 
TO/FROM 

PROCESSOR 

PHASE A 

PHASE B 

PHASE C 

PHASE 0 

FAST 

PWRCLK 

STEP 

DUALBR K 

PHASE 
SELECTING 

CIRCUIT 

CURRENT 
REGULATOR 

CIRCUIT 

1 

.1 

CIRCUIT 

: 

IA ........ 
./ 

IB 
{PRINTHEM 

IC DRIVE I 
I \ 

MOTOR 
10 

T -......... 
CURRENT 

DECAY 
TIME 

CONSTANT 
CIRCUIT 

IRETURN 

. 

Figure 5-3. Printhead Drive Electronics Block Diagram 

signal is integrated by C203, R218 and C202. 
Pulsewidth modulation at 20 KHz is accomplished 
by summing the resulting triangular waveform 
with the motor phase current sample voltage from 
R205 at the noninverting input (pin 6) of U201. 
When the voltage at pin 5 of U201 is more positive 
than at pin 6, the output of the comparator at pin 
4 switches to a logic ZERO thus enabling the com­
parators in the phase select circuit. The voltage 
present at the noninverting inputs is determined 
by a voltage divider consisting of R215 and R217. 
With the comparators enabled, current flows in 
the selected motor winding when the respective 
signal (PHA-PHD) is active. When the voltage at 
pin 6 is more positive than pin 5, the phase select 
comparators are disabled and no current flows in 
the motor windings. 

5.3.1.3 Current Adjust Circuitry. The pro­
cessor generates control signals which select two 
sets of three current levels used for stepping, 
braking, and holding the motor. One set of signals 
is for high-speed operation which requires higher 
current levels than low-speed operation. The con­
trol signals are STEP and DUAL BRK. These 
signals change the reference voltage level at pin 5 
of U201, thus changing current levels in the motor 
winding. Table 5-1 illustrates the current select 
signal relationships. 

Table 5-1. Current Select Signal Relationships 

STEP DUAL BRK MOTOR CURRENT 

0 0 0.7 A (Holding) 
1 0 1.85 A (Dual Step) 
1 1 2.15 A (Dual Brake) 
1 0 1.85 A (Single Step) 

5.3.1.4 Current-Decay Time-Constant 
Control. This circuit controls the current 
discharge of the motor windings to increase the 
efficiency of the regulator or to provide a rapid 
discharge of the motor current when stepping at 
high velocities. 

When the current regulator senses sufficient cur­
rent in the printhead stepping motor winding, it 
switches OFF the current through the respective 
driver transistor. The collector of the transistor is 
suddenly switched from approximately + 30 volts 
to a negative voltage by the inductive flyback of 
the motor winding. The value of this negative 
voltage determines the time necessary to 
discharge the current in that winding. 
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During periods when motor current needs to re­
main constant (FAST at a TTL low), zener diode 
CR205 is reverse biased and cut off. The base of 
transistor 0205 is connected through diode CR207 
and resistor R211 to - 12 volts and remains 
saturated when conducting motor current during 
the power switch off-time (flyback period). With 
0205 saturated, the motor coil voltage is clamped 
at approximately - 1.3 volts, which provides a 
very slow motor current-decay and results in in­
creased regulator efficiency. 

When the processor requires quick discharge of 
the phase current, it sets FAST to a logic ONE 
which forces CR205 and CR206 into conduction 
and reverse biases CR207. With CR207 OFF, Q205 
has no base drive and is initially cut off. 0205 re­
mains cut off until a path for base drive is 
established through CR208 and CR209. Since 
CR208 is a 20-volt zener diode, the motor coil 
voltage is clamped at approximately -: 22.5 volts. 
This provides a very rapid discharge of the motor 
current and discharges the OFF phases when 
stepping at high velocities. 

IR 
EMITTING 
DIODE 

5.3.1.5 Power Drivers. The 3O-volt power sup­
ply is switched to the motor windings by four PNP 
darlington transistors, 0204, 0203, 0202 and 
0201. When the output of any of the four drive 
comparators in U201 goes to logic ZERO, the cor­
responding transistor is driven into saturation, ap­
plying approximately 29 volts to the selected 
motor winding. When the comparator output 
switches to logic ONE, the respective transistor is 
cut off. 

5.3.1.6 Feedback Sensor Circuit. The pro­
cessor requires data on the position of the print­
head stepping motor to determine when to apply 
braking, change phases, or make other decisions 
concerning motion of the printhead carriage. This 
data is provided by the feedback sensor consisting 
of a 24-position slotted wheel that interrupts a 
light path between an IR-emitting diode and a 
photosensitive transistor. This assembly is 
mounted on the stepping motor which drives the 
printhead carriage. The circuit is shown in Figure 
5-4. Th~ signal from the phototransistor is input to 
a Schmitt trigger circuit in U203 (2265832, sheet 8) 
as illustrated by the block diagram in Figure 5-5. 

P202 

~ __ 4--.1:r""1-;;S;1 PHOTOTRANSISTOR 

, I 
I I 

~ _________ ~ _____________ 3~1~ GNO I 

I 
I 

~ __________________ ~~ ____________ 1~'~ +5 I 
I~ 

Figure 5-4. Printhead Stepping Motor Feedback Sensor Light Path Schematic 

5-6 



TO 
FEEDBACK 

SENSOR 

J202 r---, +5V 

I O-~I~ 
1 1 
I I 
I I 
1 I 
1 1 
1 I 
1 1 
I SENS·l 1 4 

....., I 
1 1 
I 1 
I GND 13 

~ 
·SV 

R230 

10K 

R232 

20K 

SENSOR, SH5 

~-_ U203, PIN 10 

R231 

39K 

U203, PIN 9 

Figure 5-5. Printhead Stepping Motor Feedback Sensor Motor. Schematic 

As the slotted wheel opens the light path, current 
flows through the phototransistor and causes 
U203, pin 10 to high (SENSOR). 

5.3.2 Motion Control Electronics 
The terminal utilizes two algorithms for single-step 

SINGLE STEP 

PRINT -..J 

PRNTLD --.f1 

SLOPRNT 

STEP ______________ --.... 

and dual-step printing. The algorithms are im­
plemented with the motion control electronics 
(2265832, sheet 5). A timing diagram for the 
single- and dual-step algorithm is shown in Figure 
5-6. 
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u 
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Figure 5-&. Single-Step/Dual-Step Algorithm Timing Diagram 
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5.3.2.1 Single-Step Algorithm. During a single 
step, (e.g., from phase A to phase B) the 1/0 con­
troller generates signals which cause CPA to go low 
and STEP, FAST and CPB to go high to initiate mo­
tion. After 512 microseconds, FAST goes lows. 
After 50 of rotation of the stepping motor rotor, 
the signal from the tach wheel (SENSOR) goes 
high and at 100 returns low. On the falling edge of 
SENSOR, a short pulse is generated by single­
shot U42. This pulse generates an interrupt signal 
(EXTINT) which is used by the TMS5504 to inter­
rupt the processor. 

At this time, cP B goes low and CPA goes high which 
produces the retarding torque to decelerate the 
printheadccarriage assembly. At the same, time, 
BRAKE also goes high which enables counters 
U32 and U33. The carry output of the counters is 
also gated with SEN INT. A number corresponding 
to the brake time is loaded into the counters and, 
when the carry output goes high, EXTINT goes 
high and generates another processor interrupt. 
When this occurs, BRAKE and CPA return low and 
CPB goes high. After a short delay, STEP returns 
low and FAST goes high for 512 microseconds, 
thereby terminating the single-step; the printhead­
carriage assembly comes to a stop. 

5.3.2.2 Dual-Step Algorithm. During a dual 
step (e.g., from phase A to phase C), the I/O con­
troller generates signals which cause CPA to go low 
and FAST, STEP, DUALSTP and cJ)B to go high 
to initiate motion. After 512 microseconds, FAST 
goes low. After rotating 50, the stepping motor 
rotor causes the signal from the tach wheel (SEN­
SOR) go to high and at that time a processor inter­
rupt (EXTINT) is generated. 

CPB returns low, CPC goes high, and FASt goes 
high enabling the counters U32 and U33. The 
carry output of the counters is also gated with 
SEN INT. A number corresponding to the desired 
FAST pulsewidth is loaded into the counter and, 
when carry goes high, EXTINT goes high interrup­
ting the processor. At this time, FAST returns 
low. After 200 of rotation, SENSOR goes high 
again generating another processor interrupt 
causing cP C to return low and cP B to go high, thus 
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providing the retarding torque. BRAKE goes high 
enabling the counters and the carry interrupt. The 
desired brake time is loaded into the counters and, 
when the carry goes high, EXTINT goes high, in­
terrupting the processor. At this time, BRAKE and 
CPB return low and CPC goes high. After a short 
delay to allow the printhead-carriage assembly to 
settle, STEP and DUAlSTP return low and FAST 
goes high for 512 microseconds, terminating the 
dual step. 

5.3.3 Headlift Solenoid 
The head lift function is performed when the signal 
HDLFT, generated by the processor, is logic ONE. 
HDLFT is gated with PWRCLK generating 
HDLlFT which is switched at 20 KHz, thus 
regulating the solenoid current to 0.8 amperes. 
HDLlFT provides base drive for transistor 0206 
which completes the path to ground for current 
flowing through the headlift solenoid winding. 

This function prevents excessive wear of the print­
head during carriage returns or when the print­
head slews across the platen. 

5.3.4 Paper Advance 
The paper advance function utilizes, a four-phase 
stepping motor driven by signals generated by the 
processor. The signals LlNFDA through LlNFDD 
create a path to ground, allowing current to flow 
through the respective motor winding. 

5.4 PRINTHEAD SYSTEM 

The printhead system consists of the following 
parts: 

• Printhead 

• Printhead drivers 

• Temperature-compensation circuit 

• Print voltage circuit. 

A block diagram of the printhead system is shown 
in Figure 5-7. 



+12V +30V 

SLOPRNT 
PRINT __ -+ ___________________________ __... 
PRTLD _______________________________ ~ 

Figure 5-7. Printhead System Block Diagram 

5.4.1 Printhead 
The printhead consists of two five-by-seven 
matrices of 35 heating elements and a 
temperature-sensing diode mounted on a single 
monolithic chip. Mounted on a heatsink, the chip 
is connected to the printhead interface PC card by 
a flexible cable. Mounted on the printhead inter­
face PC card is a selected resistor (RTRIM) which 
controls the characteristics of the temperature­
compensating circuit so that its operation is op­
timum for each individual printhead. 

Each of the 70 heating elements on the printhead 
includes an SCR. The 70 elements are controlled 
by the printhead driver address lines as shown in 
Figure 5-8. When both X and Y inputs are positive 
to a given element, the SCR fires and remains on 
(approximately four milliseconds) until PVOL TS is 
switched OFF. 
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5.4.2 Printhead Drivers 
The printhead drivers are implemented using three 
SN98614 linear integrated circuits, consisting of 
six driver circuits each. Each driver has a low­
power TTL ANOinput stage and a totem pole, 
power transistor output stage. All drivers are 
enabled by the signal PRNTHOSTBE, and each is 
controlled by an individual (address or data) line 
from the processor. 

Each driver translates TTL logic levels into the 
levels necessary to control the printhead heating 
elements. The nominal output levels of the drivers 
are -4.7 volts low and +3.5 volts high. 

5.4.3 Temperature-Compensation Circuit 
This circuit provides a regulated, temperature­
compensated voltage to the printhead. The proper 
print voltage (PVOL TS) is derived from the 
voltage drop (OVOLTS) across RTRIM and the PN 
junction of the temperature-compensating diode 
(OT) on the monolithic printhead chip. The total 
amount of energy per dot transferred from the 
printhead to paper (during each character print) is 
a function of the initial printhead temperature as 
well as the print time and the applied voltage. In­
itial temperature is determined by sampling 
OVOL TS prior to a character print. PVOL TS is 
then varied as a function of OVOL TS to achieve 
uniform contrast. 

5.4.4 Print Voltage Circuit 
Referring to schematic 2265832, sheet 7, R115 
provides approximately 750 microamperes of cur­
rent to RTRIM and OT, which are connected in 
series with R110 to ground on the printhead 
assembly. RTRIM is selected during manufacture 
so that its resistance compensates for variations in 
the voltage/current characteristics of OT. Thus, 
the resulting voltage across RTRIM and OT is 
nominally 0.964 volts. 

When the signal PRINT from the processor is logic 
ZERO, 0103 saturates, applying +5 volts to the 
cathode of CR102 which holds it OFF and turns 
ON 0109, since the gate and ,drain are tied 
together through R133. With Q109 ON, a path of 
low impedance is provided which allows the 
sampling capacitor C103 to track the variation of 
OVOLTS. In the ON state, 0109 has a maximum 
resistance of 60 ohms. At a one-volt level, RTRIM 
and OT have a characteristic impedance of 
1.0V /0.7SmA = 1.3Kohms. The resultant RC 

time constant is (1.3K + 60)(10-6 ) or 1.36 
milliseconds, ±20% for variation in C108, and 
the voltage changes and resulting impedance 
changes in RTRIM and OT. The maximum 95% 
charge time is therefore ((1.63)(10-6 )) = 4.9 
milliseconds. The holding time (discharging time 
constant) for C108 is greater than 100 milliseconds 
with less than 1 % drop. 

When PRINT switches high, 0103 is cut off which 
places the collector of 0103 and cathode of CR102 
at - 12 volts. This switches 0109 OFF and 
prevents the voltage on C108 from changing dur­
ing a PRINT period. 

When printing at 30 cps or less, or from the 
keyboard, the print time is 8 msec. Under these 
conditions, the SLOPRNT signal is in the open 
collector state and R 144 is effectively removed 
from the circuit. The gain and offset biasing for 
U103 and U102 thus provide the following rela­
tionship between OVOLTS and PVOLTS REG. 

PVOLTS REG = 49.8 (OVOLTS - OFFSET) 

When printing at higher speeds, the print time is 4 
msec. Under these conditions, the SLOPRNT 
signal is low which places R144 in parallel with 
R10S. This increases the circuit gain and the 
following relationship holds. 

PVOLTS REG = 72.0 (OVOLTS - OFFSET) 

The OFFSET voltage is varied by the contrast 
potentiometer (R137). The range of adjustment is 
from 0.569 to 0.675 volts. R139 is selected during 
manufacturing test of the PWB in order to 
calibrate the function of the temperature­
compensation circuit. This calibration enables use 
of any printhead with any PWB without any ad­
justment or circuit change. 

A pulsewidth-modulated switching regulator pro­
vides the increased current demands of the dual 
printhead while maintaining high operating effi­
ciency. Pulsewidth modulation is implemented us­
ing comparator U102 and a type-O flip-flop U101. 
The 0 input is tied high and PWRCLK (a 20KHz 
square wave) is applied to the ClK input. When 
the 0 output of U101 goes high, transistor Q106 
saturates thus turning on transistor 0104 which 
applies approximately 30 volts to L 101 and C102. 
0104 remains saturated until the clear input to 
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Ul0l is pulled low, which occurs when PVOLTS 
REG is at the desired voltage. The inverting input 
(pin 10) of Ul02 exceeds the level at the noninver­
ting input, thus clearing Ul0l and turning off 
0106 and 0104. 0104 is turned on at the next 
leading edge of PWRCLK and subsequently 
turned OFF when the voltage reaches the desired 
level. 

The switching circuit that supplies the print 
voltage to the printhead consists of transistors 
0101, 0102 and 0108. Figures 5-9 and 5-10 show 
timing diagrams of the voltage waveforms for 
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single and dual character print, respectively. 
When PRINT and PRNTLD go high, 0102 and 
0108 saturate, applying approximately 10 volts to 
the base of 0101. During the time the PRNTLD is 
high, print data is strobed into the printhead from 
the printhead drivers U25, U26 and U27 and 
PVOL TS is approximately 9 volts. Once the print 
data is strobed into the printhead, PRNTLD goes 
low turning OFF 0102 which allows 0101 to 
saturate, applying PVOL TS REG to the printhead. 
After four or eight milliseconds, depending on 
SLOPRNT, PRINT goes low turning OFF 0101 
and 0108 and thus terminating the print cycle. 
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Figure 5-9. Printhead Interface Timing (For Letter "F") 
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Figure 5-10. Printhead Interface Timing (For Letters "FF") 

A current-limiting soft-start circuit consisting of 
R126, R127, CR105 and Q107 limits the power-up 
surge current into C102. The voltage developed 
across R126 and R127 is proportional to inductor 
(L101) current. When the voltage drop across the 
resistors becomes large enough to turn ON CR105 
and Q107, the collector of Q107 is pulled down to 
PVOLTS REG and the level at U102, pin 9 is below 
the reference level at pin 8. This causes the output 
at pin 14 to go low, clearing U101 and thus turning 
OFF the power switch Q104. U101 is set on the 
next leading edge of PWRCLK and Q104 is again 
turned ON. The overcurrent circuit turns Q104 
OFF when the current limit is exceeded, until C102 
becomes sufficiently charged. During normal 
operation, the current in L 101 should never ex­
ceed the trip point (approximately 16 amperes). 

Protective circuits to prevent damage to the print­
head are provided by two comparators in U102 
should PRINT remain high for more than the nor­
mal four milliseconds. 

PRINT is ac-coupled to the inverting input (pin 6) 
of U102 through C103. The noninverting input 

(pin 7) is a reference level provided by CR106. 
When PRINT goes high, C103 goes to a TTL logic 
ONE causing the level at the inverting input of 
U 1 02 to exceed the reference level at the 
non inverting input. The output at pin 1 goes low, 
turning on Q108 which turns on Ql01. To prevent 
thermal damage to the printhead, R107 and Cl03 
form a decay circuit having an RC time constant 
of approximately 12 milliseconds. After· 12 
milliseconds, the voltage on C103 and a(the inver­
ting input of U 1 02 falls below the reference level at 
the noninverting input, pin 7 and the output at pin 
1 goes high which turns off Ql08 and Q101. 

A portion of the output voltage (PVOLTS REG) is 
fed back (via Rl40 and R141) to the inverting input 
(pin 4) of U102 which is compared to the reference 
voltage generated by CR106 at the non-inverting 
input (pin 5). Any circuit failure which causes 
PVOL TS REG to exceed 24 volts will result in the 
voltage at pin 4 exceeding the reference voltage at 
pin 5. Under this condition, the output (pin 2) of 
U102 goes low which causes the level at pin 1 of 
Ul02 to remain high, thus keeping Ql08 cut off 
which holds Ql0l OFF. 
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5.5 KEYBOARD 

5.5.1 Keyboard Scan 
The control electronics generate control signals to 
scan the keyboard once every eight milliseconds. 
When a key depression is detected during a scan, 
the character is encoded and the proper action is 
taken by the terminal. After a depression is 
detected, an eight-millisecond delay is generated 
by the software to take care of debounce. No 
other key depressions are processed by the ter­
minal until the first depression is released. Release 
of the key starts an eight-millisecond contact­
break debounce period. After the debounce 
period, keyboard scans resume at eight­
millisecond intervals. Each scan is a complete 
scan of all rows and columns which detects multi­
ple key depressions. The control electronics ig­
nore simultaneous depressions, in which case 
neither key is acted upon. 

5.5.2 Keyboard Interface 
Keyboard scanning uses the parallel I/O ports of 
the TMS5504 along with two 74LS157 mUltiplex­
ers and a 7417 open-collector driver. The 
keyboard rows are scanned by placing logic ZERO 
on each row of the keyboard with parallel output 
port and then reading the columns through the 
multiplexers and parallel input ports thus detec­
ting a switch (key) closure. Keyboard debounce is 
accomplished by the software. 

5~6 POWER SUPPLY 

. The 780 series data terminals use one of two 
power supplies to convert the ac input to the 
regulated dc output power required to drive all cir­
cuits within the terminal. The domestic version is 
shown in schematic 2265837 and the international 
version is shown in schematic 2265972. The 
power supplies operate over an input voltage 
range of 90 to 280 Vac and a frequency range of 
,47 to 450 Hz. A jumper or jumpers on the terminal 
electronics PWB change the terminal from 120 
Vac to 230 Vac operation. 

5.6.1 Domestic Power Supply 
The power supply consists of the following major 
parts: 

• Input voltage selection, rectification and 
soft start. 

• Blocking oscillator and regulator. 

• Failure protection. 

• Snubber and clipper circuits. 

• Output rectifiers and filters. 

A block diagram 'of the power supply is shown in 
Figure 5-11. 
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5.6.1.1 Input Voltage Selection, Rectification 
and Soft Start. Power is supplied through the 
power-on switch, transient suppressor, voltage 
selection and input rectification (schematic 
2265832, sheet 8). to J603. If the terminal is con­
figured for 120 Vac operation, on terminal elec­
tronic PWBs up to revision 0, jumpers are in­
stalled between pin 4 and pin 6 and pin 1 and pin 3 
to form a voltage doubler as shown in Figure 
5-12a. Terminal electronic PWBs after revision 0 

CR624 
CR623 

F600 

CR625 CR622 1 3 

R635 

use a sirigle jumper to form a voltage doubler as 
shown in Figure 5-12b. For 230Vac operation, on 
revision 0 and below, jumpers are installed be­
tween pin 4 and pin 5 and pin 1 and pin 2 to form a 
full-wave bridge as shown in Figure 5-13a. Revi­
sion E and later terminal electronic PWBs use a 
single jumper as shown in Figure 5-13b, The 
absence of the jumper in the later version forms a 
full-wave bridge. 

A636 

R637 

a. Voltage Doubler (Up through Rev. D) 

CA622 CR624 
R636 

CR825 

A635 

b. Voltage Doubler (Rev. E and Above) 

Figure 5-12. Voltage Doublers 

5-15 



CR622 J60S 

C624 R636 

F600 CR624 

J603 

CR62S 

C623 R637 
CRe23 J606' 

R636 

a. Full-Wave Bridge (Up through Rev. D) 

C62_ R636 

J605 

J603 

CR625 
C623 R637 

CR623 

R635 

b. Full-Wave Bridge (Rev. E and Above) 

Figure 5-13. 

During power-up, thermistors R634 and R635 limit 
the initial surge of current to provide the soft-start 
for the power supply. The thermistor has a 
negative temperature coefficient so that as the 
temperature increases, the resistance of the ther­
mistor decreases, allowing the current to increase. 

5.6.1.2 Blocking Oscillator and Regulator. 
The blocking oscillator and regulator circuit 
(2265837, sheet 1) is a self-starting circuit which 
uses the primary winding of transformer T600 as a 
collector load for the main switching transistor 
Q600. When the switching transistor is ON, 
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Full·Wave Bridge 

energy is stored in the primary winding of the 
transformer. When the switching transistor turns 
off, the magnetic field in the primary winding· col­
lapses and the energy is coupled into the secon­
dary windings of the transformer. 

In operation, the positive feedback path passes 
from the power transformer. primary to the base­
drive winding. The base-drive signal is coupled 
through C613 and diode CR606, then through 
current-setting resistor R611 to the base of power 
transistor Q600. Oscillation begins when the 
primary-side dc appears. A current set by R608 



and R610 flows through R61 into the base of 
0600, biasing it on. Random noise components of 
the 0600 collector current ensure that its collector 
current will increase because of the positive feed­
back from the primary to base windings. The base 
current established through 0600 will increase 
linearly as determined by the primary inductance 
of transformer T600 and the input dc supply 
voltage impressed across it. 

When the voltage drop across the current sense 
resistor, R624, produced by the 0600 emitter cur­
rent, raises to approximately 0.6. volts, 0601 
begins to conduct, shunting base drive from the 
switching transistor base which starts to turn off. 
As soon as its collector voltage begins to rise, 
0600 is rapidly switched off by regenerative feed­
back generated in the tertiary winding. Falling col­
lector current causes the collector voltage to in­
crease (because of the transformer primary induc­
tance), resulting in falling base drive voltage and 
falling base current. The collector voltage of 0600 
"flys back" above the input dc supply voltage 
(resulting in reverse base drive current coupled 
through C613) until the rectifiers in the 
transformer secondary circuits become forward 
biased and current flows into the output filter 
capacitors (and output load resistances). The 
energy stored in the magnetic field of the 
transformer during the "ON" time of 0600 is 
transferred to the output during the "OFF" time of 
0600. 

Secondary currents continue to flow, decreasing 
linearly (approximately) with time, until the 
transformer flux has fallen essentially to zero. The 
transformer terminal voltages remain at their 
flyback values during the entire period of secon­
dary current flow. During a single flyback period 
the output voltages rise only a few percent of their 
full values, as determined by the output 
capacitors. As the flyback currents fall to zero, the 
voltages across the transformer windings decay 
toward zero. During the flyback interval C613 ac­
quires a charge of about one volt (left-hand side 
positive) from the current drawn from RS11 which 
is clamped by 0601; this transistor acts as an emit­
ter follower in the inverted mode (collector acting 
as an emitter and vice versa) when its collector 
goes over a diode drop below the primary side dc 
ground; the current coming from start-up resistors 
R608 and R610 is much smaller than the current in 

RS11 and has negligible effect once oscillation is 
initiated. As the voltage across the base drive win­
ding falls toward zero, the positive voltage across 
CS13 raises the base of 0600 to the threshold of 
conduction through RS11, initiating another 
regenerative power·transistor turn-on cycle. 

Transistors 0602, 0603 and 0604, along with 
operational amplifier US01 and associated 
resistors, diodes, and the sense winding of the 
transformer, make up the regulator portion of the 
power supply. Until the output voltages reach 
their correct values, the power transistor collector 
current ramps up to its current limit (as set by 
0601) each cycle, transferring the maximum safe 
amount of energy (determined principally by 
transformer heating. and core saturation limita­
tions) each cycle to the filter capacitors and out­
put loads. During each flyback cycle, CS21 is 
charged through CR613 and series resistors R624 
and RS29 the same way as the output load 
capacitors. 

R624 and C619 and R629, along with the main 
regulator filter capacitor C621, serve as high­
frequency noise and spike filters so that C621 is 
charged to the average value (less a diode drop) of 
the flyback voltage appearing across the sense 
winding during each cycle. As soon as voltage is 
developed across CS12, the negative input of 
U601 (because of the voltage divider formed by 
R630, R631 and R621) becomes negative with 
respect to its positive input which, since zener 
diode CRS10 passes essentially zero current until 
its breakdown voltage is approached, is held at 
the full output voltage of C621 through R632, 
R633 and RS19. This assures that the operational 
amplifier will remain in positive saturation and, 
therefore, 0604 will be off. As the regulator out­
puts rise toward their correct values and the 
voltage across C621 increases proportionally, the 
voltage at the positive input of U601 is clamped as 
CR610 begins conducting. Voltage then appears 
across R633 and R632 because of current in RS19 
which, as the voltage on the negative input of 
U601 approaches that of its positive input 
(because of current through R620), initiates out­
put voltage regulation. As· its base voltage falls 
below the output of C621 by two diode drops, 
0604 begins to conduct, acting essentially as a 
controlled constant current source whose output 
current flows into timing capacitor CS14. 
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During flyback the base drive winding, which also 
drives R614, is negative, energizing CR614 and 
thereby clamping the timing capacitor to grolJnd 
through the base-collector diode of 0603, sinking 
the output of current source 0604. When the 
power transistor 0600 switches on after flyback 
ends, R614 is taken positive by the base drive 
winding, causing 0603 to operate as an emitter 
follower, buffering the timing capacitor C614. The 
voltage across C614 then begins to ramp up to a 
rate proportional to the current from 0604. When 
the increasing voltage across C614 reaches ap­
proximately two diode drops, the output of buffer 
0603 begins to rapidly energize 0607, which 
shunts drive current from 0600 and causes its 
regenerative turn-off just as does current limiter 
0601. The action of the regulator loop controls 
the power transistor "ON" time and the peak cur­
rent flowing in the transformer primary. 

The voltage across C621 is held constant (to 
within one millivolt) by U601 operating at its full dc 
open-loop gain to maintain zero differential input 
voltage. Constant voltage across C621 implies 
that the flyback voltage feeding CR613 remains 
constant, and since all windings are very tightly 
coupled (required for satisfactory power supply 
operation) the flyback or output voltage from all 
windings remains constant (ignoring IR drops). 
Therefore, almost no cross-coupling to the output 
voltage from one winding results from changing 
loads on any other winding, and nearly no effect 
results from changing primary side dc input 
Voltage. The only significant output voltage devia­
tions,well within tolerances, are the changes in 
output voltage from its own load change which 
result from rectifier diode drop and winding IR 
drops. 

5.6.1.3 Failure Protection. The power supply 
has built-in overvoltage and overcurrent protec­
tion to prevent damage to the blocking oscillator 
switching transistor and terminal electronics. 

The overvoltage protection circuit consists of 
0606 and its associated circuitry. The sense wind­
ing of the transformer supplies the biasing voltage 
for 0606 through diode CR620. Normally, 0606 is 
biased off, due to zener diode CR621 in the base 
circuit. CR621 will not conduct until the sense 
voltage is sufficient to overcome the breakdown 
voltage of the diode. Once the voltage is greater 
than the breakdown voltage, 0606 conducts; this 
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forces the base of transistor 0605 to go to one­
half the sense voltage, which, in turn forward 
biases the base-emitter junction of 0605 since the 
emitter is held at 10 volts by zener diode CR619. 
With 0605 conducting, the voltage present at the 
collector causes 0601 to conduct, which steals 
base current from the main switching transistor 
0600, thus shutting down the power supply. The 
power supply remains shut down because 0605 
remains in conduction because the emitter is held 
at 10 volts. 

Overcurrent protection is provided by 0605. Any 
increase in current flow in the secondary windings 
is reflected in the sense winding by a drop in 
voltage. This drop in voltage is detected at the 
base of 0605, forward biasing the base-emitter 
junction, thus forcing 0605 into conduction and 
causing 0601 to conduct stealing base drive cur­
rent from 0600, shutting down the power supply. 

Instantaneous overcurrent protection is provided 
by 0601 when the voltage drop across the current 
sense resistor R624 exceeds two diode drops 
(CR615 and the base-emitter junction of 0601), 
thus turning on 0601 which steals base current 
from 0600. 

5.6.1.4 Snubber and Clipper Circuits. The 
snubber circuit· prevents damage to the main 
switching transistor 0600· during flyback by pro­
viding a low-impedance path for the energy 
created by the collapsing field plus the reflected 
voltage from the secondary winding. The energy 
is absorbed in C603 and is dissipated in R601 and 
R602. Without the snubber, the power appearing 
in 0600 could exceed the safe operating area of 
the transistor. 

The clipper circuit consists of capacitors COO1 and 
COO2, diode CR601 and resistor R600. The clipper 
circuit clips the flyback voltage overshoot due to 
imperfect transformers, which prevents any fluc­
tuations being reflected in the sense winding. 

5.6.1.5 Output Rectifiers and Filters. 
Transformer T600 has four secondary windings 
which generate the voltages used in the terminal. 
The windings produce + 3OVdc, + 5Vdc, + 12Vdc 
and -12Vdc. The -12Vdc is also used to 
generate a - 5Vdc, by using a three-terminal 
regulator U600. The + 30V winding is rectified by 
CR605 and filtered by a pi filter consisting of C604, 



L600 and R605. The + 5V winding is rectified by 
CR604 and filtered by a pi filter consisting of C605, 
L601 and C606. CR602 rectifies the + 12V winding 
and a pi filter, consisting of C607, L602 and C608, 
filters the output. The -12V winding is rectified 
by CR603, and the output is filtered by a pi filter 
consisting of C609, L603 and C610. The filtered 
outputs are supplied to the terminal electronics 
PWB via P604. 

5.6.2 International Power Supply 
The international power supply consists of the 
following major parts: 

• Input voltage selection, rectification and 
soft start. 

• Blocking oscillator and regulator. 

• Failure protection. 

• Snubber and clipper circuits. 

• Output rectifiers, filters and regulators. 

A block diagram of the international power supply 
is shown in Figure 5-14. 

SNUBBER 
AND 

CLIPPER 
CIRCUITS 

5.6.2.1 Input Voltage Selection, Rectification 
and Soft Start. As previously described in 
paragraph 5.6.1.1, power is supplied through the 
power-on switch, transient suppressor, voltage 
selection and input rectification (schematic 
2265832, sheet 8) to J603. If the terminal is con­
figured for 120Vac operation, on terminal elec­
tronic PWBs up to revision 0, jumpers are in­
stalled between pin 4 and pin 6 and pin 1 and pin 3 
to form a voltage doubler as shown in Figure 
5-12a. Terminal electronic PWBs after revision 0 
use a single jumper to form a voltage doubler as 
shown in Figure 5-12b. For 230Vac operation, on 
revision 0 and below, jumpers are installed be­
tween pin 4 and pin 5 and pin 1 and pin 2 to form a 
full-wave bridge as shown in Figure 5-13a. Revi­
sion E and later terminal electronic PWBs use a 
single jumper as shown in Figure 5-13b. The 
absence of the jumper in the later version forms a 
full-wave bridge. 

During power-up, thermistors R634 and R635 limit 
the initial surge of current to provide the soft-start 
for the power supply. The thermistor has a 
negative temperature coefficient so that as the 
temperature increases, the resistance of the ther­
mistor decreases, allowing the current to increase. 
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Figure 5-14. International Power Supply Block Diagram 
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5.6.2.2 Blocking Oscillator and Regulator. 
The blocking oscillator and regulator circuit 
(2265837, sheet 1) is a self-starting circuit which 
uses the primary winding of transformer T500 as a 
collector load for the main switching transistor 
0504. When the switching transistor is ON, 
energy is stored in the primary winding of the 
transformer. When the switching transistor turns 
off, the magnetic field in the primary winding col­
lapses and the energy is coupled into the secon­
dary windings of the transformer. 

In operation, the positive feedback path passes 
from the power transformer primary to the base­
drive winding. The base-drive signal is coupled 
through C500 and diode CR500, then tbrough 
current-sensing resistor R500 to the base of power 
transistor 0504. Oscillation begins when the 
primary-side dc appears. A current set by R512 
flows through R500 into the base of 0500, biasing 
it on. Random noise components of the 0504 col­
lector current ensure that its collector current will 
increase because of the positive feedback from 
the primary to base windings. The base current 
established through 0504 will increase linearly as 
determined by the primary inductance of 
transformer T500 and the input dc supply voltage 
impressed across it. 

When the voltage drop across the current sense 
resistor R511 (produced by the 0504 emitter cur­
rent) rises to approximately 1.2 volts, 0502 
begins to conduct, shunting base drive from the 
switching transistor base which starts to turn off. 
As soon as its collector voltage begins to rise, 
0504 is rapidly switched off by regenerative feed­
back generated in the tertiary winding. Falling col­
lector current causes the collector voltage to in­
crease (because of the transformer primary induc­
tance), resulting in falling base drive voltage and 
falling base current. The collector voltage of 0504 
"flys back" above the input dc supply voltage 
(resulting in reverse base drive current coupled 
through C500) until the rectifiers in the 
transformer secondary circuits become forward 
biased and current flows into the output filter 
capacitors (and output load resistances). The 
energy stored in the magnetic field of the 
transformer during the "ON" time of 0504 is 
transferred to the output during the "OFF" time of 
0504. 
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Secondary currents continue to flow, decreasing 
linearly (approximately) with time, until the 
transformer flux has fallen essentially to zero. The 
transformer terminal voltages remain at their 
flyback values during the entire period of secon­
dary current flow. During a single flyback period 
the output voltages rise only a few percent of their 
full values, as determined by the output 
capacitors. As the flyback currents fall to zero, the 
voltages across the transformer windings decay 
toward zero. During the flyback interval C500 ac­
quires a charge of about one volt (left-hand side 
positive) from the current drawn from R500 which 
is clamped by 0502; this transistor acts as an emit­
ter follower in the inverted mode (collector acting 
as an emitter and vice versa) when its collector 
goes over a diode drop below the primary side dc 
ground; the current coming from start-up resistor 

. R512 is much smaller than the currents in R500 
and have negligible effect once oscillation is in­
itiated. As the voltage across the base drive wind­
ing falls toward zero, the positive voltage across 
CSOO raises the base of 0504 to the threshold of 
conduction through R6500 initiating another 
regenerative power transistor turn-on cycle. 

Transistors Q5O() and 0501, along with the sense 
winding of the transformer make up the regulator 
portion of the power supply. Until the output 
voltages reach their correct values, the power 
transistor collector current ramps up to its current 
limit (as set by 0502) each cycle, transferring the 
maximum safe amount of energy (determined 
principally by transformer heating and core satura­
tion limitations) each cycle to the filter capacitors 
and output loads. During each flyback cycle, COOl 
is charged through CR501 the same way as. the 
output load capacitors. 

The voltage appearing across the base-emitter. 
junction of 0500 is a function of the average sense 
voltage on COOl, the zener diode, and the voltage 
divider resistors (the 56-ohm and 2OO-ohm poten­
tiometers). Q5O() is used as voltage-controlled cur­
rent source and charges timing capacitor C504. 
During the "charge" period for T500 (0504 is in 
saturation and the current in the primary of T500 
ramps positively), transistor 0501 acts as an emit­
ter follower, buffering the voltage across timing 
capacitor C504. Transistor Q502 acts as a 
threshold switch which terminates the T500 



"charge" period. The "charge" period or "ON" 
time for 0504 is then a function of how long it 
takes C504 to reach the threshold of 0502. The 
rate of voltage rise across C504 is proportional to 
the charging current from the collector of 0500, 
which ultimately is proportional to the voltage 
across C501 and all the other secondary 
capacitors. In this manner, the secondary voltages 
(it is important to remember that the sense wind­
ing and associated capacitor also are one of the 
secondaries) are maintained constant. 

5.6.2.3 Failure Protection. The supply has an 
overvoltage latch, instantaneous overcurrent 
limiting, and secondary overcurrent limiting. 
Zener CR505 and R508 form an overvoltage sense 
divider which provides a signal to the gate of SCR 
0503. When 0503 is turned ON it latches 
(because of the dc voltage present at its anode), 
and a voltage is produced across R509 which is 
used to disable the supply until power is removed. 
The + 12, - 12 and - 5 volt secondaries have 
overcurrent limiting provided by linear regulators. 
With these regulators, the output "folds back" if 
the current exceeds the device limit. Overcurrent 
limiting is provided on the + 5 and + 30 volt out­
puts by a fuse. 

Instantaneous overcurrent protection is provided 
by 0502 when the voltage drop across the current 
sense resistor R511 exceeds two diode drops 
(CR508 and the base-emitter junction of 0502), 
thus turning on 0502 which steals base current 
from 0504. 

5.6.2.4 Snubber and Clipper Circuits. The 
snubber circuit prevents damage to the main 
switching transistor 0504 during flyback by pro­
viding a low-impedance path for the energy 
created by the collapsing field plus the reflected 
voltage from the secondary winding. The energy 
is absorbed in C509 and is dissipated in R515 and 
R516. Without the snubber, the power appearing 

in 0504 could exceed the safe operating area of 
the transistor. 

The clipper circuit consists of capacitors C516 and 
C517, diode CR511, and resistor R514. The clipper 
circuit clips the flyback voltage overshoot due to 
imperfect transformers, which prevents any fluc­
tuations being reflected in the sense winding. 

5.6.2.5 Output Rectifiers, Filters and 
Regulators. Transformer T500 has four secon­
dary windings which generate the voltages used in 
the terminal. The secondaries produce + 30Vdc, 
+ 5Vdc, + 12Vdc, and - 12Vdc. The -12Vdc is 
also used to generate a - 5Vdc, by using a three­
terminal regulator U502. The + 30V winding is 
rectified by CR514 and filtered by a C511 and 
C512. The + 5V winding is rectified by CR513 and 
filtered by C507 and C519. CR516 rectifies the 
+ 12V winding and a filter consisting of C514, 
C524 and C525 filters the output. The -12V wind­
ing is rectified by CR515 and the output is filtered 
by a filter consisting of C513, C522 and C523. The 
filtered outputs are supplied to the terminal elec­
tronics PWB via P604. Three-terminal linear 
regulators are used on the + 12V, -12Vand - 5V 
secondaries. A linear regulator and external pass 
transistor are used on the + 5V secondary. 

5.7 COMMUNICATIONS INTERFACE 

All data, incoming and outgoing, is routed 
through the communications interface. The com­
munications interface is under software control 
and is selectable between EIA, current loop (TTY) 
or one of several modem options. Control signals 
(TTYEN-, EIASEL, and MODEMEN-) generated 
by the processor select which type of communica­
tion is used by the terminal. Figure 5-15 is a block 
diagram illustrating the receive, transmit and con­
trol circuitry of the communications interface. 
Further detail of the circuitry is shown in 
schematic 2265832, sheet 4. 
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Figure 5-15. Communications Interface. 

5.7.1 Current Loop Interface 
The current loop interface is compatible with a 
2O-milliampere neutral current loop. In a neutral 
current loop arrangement, current can flow in 'only 
one direction. The interface consists of separate 
transmit and receive circuits, electrically isolated 
from each other and from signal and chassis 
ground. The receiver and transmitter can be used 
separately in a four-wire full-duplex system or ex­
ternally connected in series to form a two-wire 
half-duplex system. 

5.7.1.1 Receiver Section. The current loop 
(TTY) receiver (schematic 2265832, sheet 4) con­
sists of the necessary circuitry to sense current 
from an external source and to convert the current 
levels to the appropriate TIL logic levels. The 
maximum voltage drop across the receiver inputs 
RL1/RL2 is 3.0 volts at 2O-milliamperes loop cur­
rent into RL 1. The MARK/SPACE threshold deci­
sion current is nominally 10 ± 5.5 milliamperes. 
The receiver circuit utilizes an optically coupled 
isolator to isolate the current loop from the ter­
minal electronics. 
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A current level at the receiver circuit input above 
the MARK/SPACE threshold will forward bias the 
photodiode of U1. When· the U1 photodiode is 
forward-biased, the phototransistor is energized, 
supplying approximately + 12 volts to the 
noninverting input of differential comparator U3. 
The comparator generates a TTL logic level which 
is applied to a three-state bus buffer U14 which is 
enabled by the signal TTYEN / generated by the 
processor. 

With the current level at the receiver circuit input 
below the MARK/SPACE threshold, the 
photodiode and phototransistor of U1 are off and 
the output of the comparator U3 is a logic ZERO. 

5.7.1.2 Transmitter Section. The current loop 
(TTY) transmitter consists of the circuitry 
necessary to switch the current in the transmit 
loop (supplied from an external source). The input 
to the transmitter is an EIA-Ievel logic value. The 
voltage drop across the transmitter output ter­
minals is less than 1.0 volt at 20 milliamperes loop 
current when marking. The maximum spacing 
leakage current is 0.5 milliamperes at 50 volts. 



A TIL low level at the transmitter input (U14, pin 
9) when enabled by TTYENI will switch com­
parator U3 OFF (high-impedance state), turning 
the photodiode and phototransistor of U2 off. 
With no base current drive, output transistor 01 is 
off and the transmitter is "open" (i.e., no 
current). 

A TIL high at U14, pin 9 will energize comparator 
U3. With the output pulled low, the photodiode 
and phototransistor in U2 are energized. With 
base drive supplied to 01, the output transistor re­
mains ON, allowing current to flow in the transmit 
loop. 

5.7.2 EIA Interface 
The terminal interfaces to any device meeting the 
EIA Standard RS-232-C or the CCITI Standard 
V24, through connector J 1 on the rear of the ter­
minal. 

5.7.2.1 Receive Section. All inputs from J1 are 
converted from EIAI CCITI levels to TIL logic 
levels by line receiver circuits U6 and U13. The 
TIL signals are then multiplexed onto the data 
bus by U19. 
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5;7.2.2 Transmit Section. Line drivers U4 and 
US convert the TIL logic levels to EIAI CCITI 
levels and output the signals through J1. 

5.7.3 Acoustic Coupler/Modem 
The 785 terminal uses an optional internal modem 
allowing communication over standard commer­
cial telephone lines via the acoustic coupler inter­
face. The internal modem interfaces with the 
communications interface through J3 on the main 
PWB and uses the EIA interface circuitry. 

The 785 modem is an originate-only modem which 
can configure itself to either a RACAL-VADIC 
3400 or Bell 103-type format. Selection of the 
modem type is controlled by an autoselection 
algorithm or manually through forcing the 3400 or 
103 mode. Interface of the modem to the 
telephone network is through the acoustic coupler 
muffs located on the rear deck of the terminal. A 
simplified block diagram of the modem used in the 
785 terminal is shown in Figure 5-16. Detailed 
schematics are in Section 7 (2265842). 
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Figure 5-16. 785 Modem Simplified Block Diagram 
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There are two operating modes of the modem: the 
control mode and data transfer mode. When the 
control mode is requested by the terminal elec­
tronics via the RCNTL control input signal, the 
modem unconditionally enters the control mode 
and responds with a status signal ACNTL to the 
terminal electronics PWB. During the control 
mode, the terminal electronics PWB and modem 
communicate via the - TXD and - RXD lines. 
The terminal electronics send a series of con­
figuration and operating commands to the modem 
via the - TXD input and the modem responds 
with a series of status response codes to the ter­
minal electronics via the - RXD output. All con­
trol mode communication by the modem is han­
dled by the internal microprocessor. Upon receipt 
of the various commands from the terminal elec­
tronics, the microprocessor generates the ap­
propriate hardware control signals to configure 
the modem circuits to the commanded state(s). 
When control mode communications have been 
completed, control mode is dropped by the ter­
minal electronics deactivating RCNTL and the 
modem responds by deactivating ACNTL. When 
the control mode is dropped, the data transfer 
mode is entered. 

Upon entry into the data transfer mode, the 
modem must determine which type of modem is 
answering the call. If the autoselect mode has 
been commanded by the terminal electronics, the 
modem microprocessor begins switching the con­
figuration between 3400 and 103 (with the -103 
control signal) at a SO-millisecond rate. If one of 
the forced modes is commanded by the terminal 
electronics, the microprocessor configures the 
modem for the commanded mode with the -103 
control signal. In either case, the modem searches 
for receive input energy from the answering 
modem. 

The -103 control signal from the microprocessor 
controls the generation of the + HET FREQ 
(heterodyne frequency) which controls the carrier 
frequency that the receive filter network will ac­
cept. When receive energy from the answering 
modem arrives, it is coupled through the line inter­
face circuit to the receive hybrid. From the hybrid, 
the receive signal is applied to the receive filter. If 
the receive filter is configured to accept the 
receive carrier frequency, the resulting filter out­
put drives both the energy detect and AGC cir­
cuits. The AGC circuit provides a standardized 
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signal level to the 3400 and 103 demodulator cir­
cuits. 

The energy-detect circuit, provides the 
microprocessor with an indication that receive 
energy of the required level has been detected. 
When the microprocessor receives active energy 
detect plus detected MARK from the applicable 
demodulator circuit, the handshake routine is 
complete and an active CXR status signal is sent 
to the terminal electronics to indicate that a valid 
answering modem has answered the call. At the 
same time that the active CSR signal is generated, 
the microprocessor internally generates a MARK 
signal of the selected modem type and routes it to 
the appropriate transmitter circuit for application 
to the remote (answering) modem. At this point, 
data transmission can begin at either end. 

When the answering modem is a 3400, the 3400 
transmit circuits are used. Data from the terminal 
is routed to the modem via the - TXD input line at 
1200 bps. The - TXD data in 3400 mode is asyn­
chronous; the microprocessor contains an 
asynchronous-to-synchronous buffer which syn­
chronizes the input data to the internally­
generated transmit clock from the system clock 
circuit. The resultant synchronized data from the 
microprocessor is encoded as dibits (two bits at a 
time) forming two baseband signals (+ ST /103 
TXD and + CT). The baseband signals are the 
modulating signals for the 3400 transmitter circuit. 
Carrier frequency for the 3400 transmitter is sup­
plied by the system clock circuit. The resultant 
modulated carrier output of the 3400 transmitter is 
a quadrature-amplitude modulated (OAM) signal; 
OAM signals are carriers with phase shift of 0°, 
goo, 1800, or 270°, depending upon the value of 
the dibit information contained in the baseband 
signals. The modulated 3400 carrier is coupled to 
the acoustic-interface circuit where it is routed to 
the speaker output. 

When the answering modem is a 103, the 103 
transmit circuits are used. Data from the terminal 
electronics is routed to the modem via the - TXD 
input line at 300 bps. The 103 data is asyn­
chronous; the microprocessor performs an inter­
nal timing check on the data and synchronizes it 
to the transmit clock by adding an extra stop bit 
where necessary. The resultant synchronized data 
from the microprocessor is applied to the 103 
transmitter circuit as the +ST/103 TXD signal. 



The + 103 TXD signal along with the system clock 
frequency (from the system clock circuit) 
generates the frequency-shift-keyed (FSK) 
modulation for the 103 transmitter circuit. The 
FSK output of the 103 transmitter circuit is cou­
pled to the acoustic interface circuit where it is 
routed to the speaker output. 

The receive circuits of the modem operate in the 
same manner during data transfer as that 
previously described for the handshake routine. 
When the modem is in the 103 mode, the + HET 
FREQ signal from the system clock circuit con­
figures the receive filter circuits to accept the 2125 
Hz 103 carrier frequency; when the modem is in 
the 3400 mode, the + HET FREQ signal is in­
hibited and the receive filter circuits are con­
figured to accept the 1150 Hz 3400 carrier frequen­
cy. The standardized output level of the AGC cir­
cuit is applied to both the 3400 and 103 
demodulator circuits in parallel. If the receive 
signal is 103 data, the 103 demodulator circuit 
recovers the 103 baseband modulation signal and 
applies it to the receive multiplexer. If the receive 
signal is 3400 data, the 3400 demodulator circuit 
performs both carrier and clock recovery opera­
tions from which the dibit data is recovered. The 
resultant dibit data is then decoded into the 1200 
bps, 3400 receive data internally in the 
microprocessor. The resultant 3400 RXD data 
signal is applied to the receive multiplexer. The ap­
plicable data signal from the receive multiplexer is 
then gated to the - RXD output which is routed 
to the terminal electronics. 

Provisions are made for local test (analog loop­
back), initiated remote test (remote digital loop­
back), and response to remote test (although not 
shown in the block diagram). Analog loopback 
(ALB) couples the local transmitter output to the 
local receive input so that data sent from the local 
data terminal can be received by the local terminal 
and compared as required. Initiating remote digital 
loopback (RDLB) consists of transmitting data to 
the remote modem, which connects its receive 
output to its transmitter input. The remote 
modem then transmits the same data back to the 
originating modem, which processes it through its 
receive circuits to the local data terminal for com­
parison with the transmitted data. Response to 
remote test consists of connecting the receive 
output to the transmit input in response to initia­
tion of remote test from the remote modem. Both 
remote test modes apply in 3400 mode only. 

5.7.4 Direct Connect/Modem 
The 787 terminal uses a dual-speed, 
answer/originate, full-duplex modem which can 
configure itself to Racal Vadic 3400, Bell 212 or 
103-type formats. Selection of modem type is 
controlled by the terminal electronics PWB; selec­
tion can be made automatically via the autoselec­
tion algorithms or manually through forcing 3400, 
212, or 103 mode. Interface of the modem to the 
telephone network can be either of two methods, 
direct-connect or acoustic. Acoustic interface can 
only be used in 3400 or 103 modes in originate 
mode. A simplified block diagram of the 787 
modem is shown in Figure 5-17. Detailed 
schematics are located in Section 7 (2265842). 

There are two operating modes of the modem: the 
control mode and data transfer mode. When the 
control mode is requested by the terminal elec­
tronics via the RCNTL control input signal, the 
modem unconditionally enters the control mode 
and responds with a status signal ACNTL to the 
terminal electronics PWB. During the control 
mode, the terminal electronics PWB and modem 
communicate via the - TXD and - RXD lines. 
The terminal electronics send a series of con­
figuration and operating commands (including 
dialing) to the modem via the - TXD input and the 
modem responds with a series of status response 
codes to the terminal electronics via the - RXD 
output. All control mode communication by the 
modem is handled by the internal microprocessor. 
Upon receipt of the various commands from the 
terminal electronics, the microprocessor 
generates the appropriate hardware control 
signals to configure the modem circuits to the 
commanded state(s). When control mode com­
munications have been completed, control mode 
is dropped by the terminal electronics deactivating 
RCNTL and the modem responds by deactivating 
ACNTL. When the control mode is dropped, the 
data transfer mode is entered. 

Upon entry into the data transfer mode, the 
modem must determine which type of modem is 
answering or originating the call. If the modem is 
in the originate mode and the autoselect mode has 
been commanded by the terminal electronics, the 
modem microprocessor begins switching the con­
figuration between 3400 and 103 (with the LOSPD 
and BELL control signals) at a 5O-millisecond rate. 
If one of the forced modes is commanded by the 
terminal electronics, the microprocessor con­
figures the modem for the commanded mode with 
the LOSPD or BELL control signals. In either case, 
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the modem searches for receive input energy from 
the answering modem. The lOSPD, BEll, and 
ORIG control signals from the microprocessor 
controls the generation of the FHET heterodyne 
frequency (from the system clock circuits) which 
controls the carrier frequency that the receive 
filter network accepts. When receive energy from 
the answering modem arrives, it is coupled 
through the line interface circuit to the receive 
hybrid. From the hybrid, the receive signal is ap­
plied to the receive filter. If the receive filter is con­
figured to accept the receive carrier frequency, 
the resulting filter output drives both the energy 
detect and AGC circuits. 

The AGC circuit provides a standardized signal 
level to the 3400/212 high-speed and 103 low­
speed demodulator circuits. The energy-detect 
circuit provides the microprocessor with an indica­
tion that receive energy of the required level has 
been detected. When the microprocessor receives 
active energy detect plus the required period of 
detected MARK from the applicable demodulator 
circuit, the handshake routine is complete and an 
active CXR status signal is sent to the terminal 
electronics to indicate that a valid answering 
modem has answered the call. At the same time 
that the active CXR signal is generated, the 
microprocessor internally generates a MARK 
signal of the selected modem type (TMD for 
3400/212 mode, 103 FREQS for 103 mode) and 
routes it to the appropriate transmitter circuit for 
application to the remote (answering) modem. 
After CTS delay, data transmission can begin at 
either end. 

If the modem IS In the answer mode, ringing 
voltage is detected on the telephone line and the 
call is answered either manually by the operator or 
automatically by the modem. With the modem 
configured for the autoselect mode, the 
microprocessor internally generates an answer 
tone sequence consisting of four seconds of 2225 
Hz 103 MARK (answer tone), four seconds of 
1150 Hz 3400 low-band MARK, 10 seconds of 
2225 Hz 103 MARK, and four seconds of 1150 Hz 
3400 low-band MARK. This sequence is ac­
complished by alternately generating 103 MARK 
in the 103 low-speed transmitter and 3400 MARK 
in the 3400/212 high-speed transmitter. If no 
receive energy is detected during the 4-4-10-4 
answer mode sequence, the sequence repeats 
itself indefinitely. During the 4-4-10-4 sequence, 

the receiver circuits are configured to detect 212 
low-band scrambled MARK for the first four 
seconds, 3400 high-band MARK for the second 
four seconds, 103 low-band MARK for the third 10 
seconds, and 3400 high-band MARK for the final 
four seconds. With the modem configured in one 
of the three forced-answer modes, the 
microprocessor internally generates four seconds 
of 2225 Hz 103 MARK (answer tone) for transmis­
sion to the remote (originating) modem via the 103 
low-speed transmitter. If the forced modem type 
is 3400, the modem configures itself to 3400 mode 
(lOSPD and BELL low) after the four-second 
answer tone burst and transmits 3400 low-band 
MARK to the remote modem via the 3400/212 
high-speed transmitter. If the forced modem type 
is a 212, the receive circuits of the modem are 
configured to search for low-band 212 scrambled 
MARK after the four-second answer tone burst. 
While searching for the scrambled MARK, the 
modem continues to transmit the 2225 Hz 103 
high-band MARK to the remote modem. If the 
forced modem mode is a 103, the receive circuits 
of the modem are configured to search for low­
band 103 MARK after the four-second answer 
tone burst. While searching for the low-band 103 
MARK, the modem continues to transmit the 2225 
Hz 103 high-band MARK to the remote modem. In 
either autoselect or forced-answer mode, 
however, the modem searches for receive input 
energy from the originating (remote) modem 
while transmitting its answer tone sequence. 

The LOSPD, BELL, and ORIG signals from the 
microprocessor control the generation of the 
FHET heterodyne frequency (from the system 
clock circuits) which controls the carrier frequen­
cy that the receive filter network accepts. When 
receive energy from the originating modem ar­
rives, it is coupled through the line interface circuit 
to the receive hybrid. From the hybrid, the receive 
signal is applied to the receive filter. If the receive 
filter is configured to accept the receive carrier fre­
quency, the resulting filter output drives both the 
energy detect and AGC circuits. The AGC circuit 
provides a standardized signal level to the 
3400/212 high-speed and 103 low-speed 
demodulator circuits. The energy-detect circuit 
provides the microprocessor with an indication 
that receive energy of the required level has been 
detected. When the microprocessor receives ac­
tive energy detect plus detected MARK from the 
applicable demodulator circuit, the handshake 
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routine is complete. Then, an active CXR status 
signal is sent to the terminal electronics to indicate 
that a valid originating modem has originated the 
call. At the same time that the active CXR signal is 
generated, the microprocessor internally 
generates a MARK signal of the selected modem 
type (TMD for 3400/212 mode, 103 FREQS for 
103 mode) and routes it to the appropriate 
transmitter circuit for application to the rernote 
(answering) modem. At this point, data transmis­
sion can begin at either end. 

When the remote modem is a 3400, the 3400 por­
tion of the 3400/212 high-speed transmitter cir­
cuits of the modem is used. Data from the ter­
minal is routed to the modem via the - TXD input 
line at 1200 bps. The - TXD data in 3400 mode is 
asynchronous; the microprocessor contains an 
asynchronous-to-synchronous buffer which syn­
chronizes the input data to the internally­
generated transmit clock (SCT) from the system 
clock circuits. The resultant synchronized data 
(TMD) from the microprocessor is encoded as 
dibits (two bits at a time) in the 3400 transmitter. 
Carrier frequency for the modulating (baseband) 
signals generated in the 3400 transmitter is sup­
plied by the 4 Fe output of the system clock cir­
cuit. The resultant modulated carrier output of the 
3400 transmitter is a DPSK (dibit-phase-shift­
keyed) signal; DPSK signals change the phase of 
the carrier by 0°, goo, 180°, or 2700 , depending 
upon the value of both the current and previous 
dibit information contained in the baseband 
signals. The modulated 3400 carrier is coupled to 
the acoustic and direct-connect interface circuit 
from which it is routed to the line output or 
speaker output, depending on the interface mode 
selected. 

When the remote modem is a 212, the 212 portion 
of the 3400/212 high-speed transmitter circuits is 
used. Operation of the 212 transmitter circuit is 
similar to that of the 3400 circuit described 
previously. Differences are in carrier frequencies 
(1200 Hz or 2400 Hz for 212 mode), phase shift for 
given dibit values, and the insertion of a scrambler 
circuit which scrambles the TMD transmit data 
before application to the encoder of the 212 
transmitter. Also, the 212 mode is not used when 
the modem is in acoustic-interface mode. 

When the remote modem is a 103, the 103 low­
speed transmitter circuits of the modem are used. 
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Data from the terminal electronics is routed to the 
modem via the - TXD input line at 300 bps. The 
103 data is asynchronous; the microprocessor 
sends the data to the system clock circuits which 
generate the 103 MARK-SPACE frequencies (103 
FREQS) to drive the 103 low-speed transmitter. 
The 103 low-speed transmitter generates the 
frequency-shift-keyed (FSK) 103 TX output 
signal. The FSK output of the 103 transmitter cir­
cuit is coupled to the acoustic and direct-connect 
interface circuit where it is routed to the line out­
put or speaker output, depending upon the inter­
face mode selected. 

The receive circuits of the modem operate in the 
same manner during normal data transfer as that 
previously described for the handshake routines. 
The FHET heterodyne frequency output of the 
system clock circuits configures the receive cir­
cuits to accept the input carrier frequency 
transmitted from the remote modem. The stan­
dardized AGC output levels are applied to both the 
3400/212 high-speed demodulator and 103 low­
speed demodulator circuit in parallel. When the 
receive signal is 103 data, the 103 low-speed 
demodulator circuit recovers the 103 baseband 
modulation signal and applies it to the receive 
multiplexer. If the receive signal is 3400 or 212 
data, the 3400/212 high-speed demodulator cir­
cuit performs demodulation and carrier and clock 
recovery operations from which the dibit data is 
recovered. The resultant dibit data and associated 
clock signals are coupled to the system clock cir­
cuits where decoding into 1200 bps RXD is ac­
complished. From the system clock circuits, the 
high-speed RXD signal is routed to the 
microprocessor where it is synchronized to the. ap­
plicable clock signal (and descrambled in 212 
mode). The resultant 1200 bps RXD data stream is 
applied to the receive multiplexer. The applicable 
data signal from the multiplexer is then gated to 
the - RXD output which is routed to the terminal 
electronics. 

Although not shown in the block diagram, provi­
sion is made for local test (analog loopback), in­
itiated remote test (remote digitalloopback), and 
response to remote test. Analog loopback (ALB) 
couples the local transmitter output to the local 
receive input so that data sent from the local data 
terminal can be received by the local terminal and 
compared as required. Initiating remote digital 
loopback (RDLB) consists of transmitting data to 



the remote modem which connects its receive 
output to its transmitter input. The remote 
modem then transmits the same data back to the 
originating modem which processes it through its 
receive circuits to the local data terminal for com­
parison with the transmitted data. Response to 
remote test consists of connecting the receive 
output to the transmit input in response to initia­
tion of remote test from the remote modem. 
Analog loopback can be entered in 3400,212 and 
103 modes, while both initiation of and response 
to remote test is restricted to 3400 and 212 modes. 

5.8 FIRMWARE 

The terminal operating system (firmware) is a 
multi-task, natural wait system consisting of inter­
rupt processors, a scheduler, a clock routine and 

various system tasks. The operating system is 
stored in the terminal's ROM. 

The terminal operates in a real-time environment, 
and the elements that are time-critical (Le., which 
process events requiring action within a certain 
small period of time) are separated from the 
elements that process events on a time-available 
basis. The receiver, printer mechanism control, 
keyboard and system clock are events that are 
time-critical and are handled by interrupt pro­
cessors. The remaining tasks run on a time­
available basis and include print line analysis, the 
transmitter, various timeout protocols, ABM, and 
COMMAND Mode processing. 
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6.1 INTRODUCTION 

The 780 Series terminals are designed with several 
built-in test features to aid in quick isolation of 
failures. This section discusses the following pro­
cedures: 

• Self-tests 

• Reports 

• Troubleshooting flowcharts 

• Removal and replacement of terminal 
subassemblies 

• Terminal adjustments 

• Printhead cleaning 

6.2 SELF-TESTS 

The Model 780 terminals provide automatic self­
test functions to verify correct terminal operation. 
Two types of self-tests are built into the terminals: 

• Power-up diagnostics tests 

• Maintenance tests 

6.2.1 Power-Up Diagnostics Tests 
The following sequence of tests is performed 
automatically by the terminal in the order in­
dicated each time power is applied to the terminal. 

6.2.1.1 Indicator Test. The indicator test is in­
itiated at the beginning of the power-up se­
quence. The LED indicators are illuminated and 

Section 6 

Maintenance 

remain on until the power-up sequence is com­
pleted (approximately two seconds). 

6.2.1.2 RAM Test .. The terminal processor ex­
ercises the random-access memory to verify that 
data can be written to and read from each 
memory location. If an error is detected, a RAM 
failure error code is activated and is reported via 
the long bell tone and the flashing ERR/TEST in­
dicator. If a RAM failure is detected, the operating 
system attempts to run with the remaining, good, 
lower order RAM devices as indicated by the CR 
report (paragraph 6.3.3). If the detected failure is 
in RAM 0, the terminal should not be operated 
before being repaired. The processor proceeds to 
the next test, but there is no assurance that subse­
quent test results are valid if this test fails. 

6.2.1.3 ROM Test. The terminal processor per­
forms a cyclic redundancy character (CRC) check 
of the read-only memory. If the results of the CRC 
check are unsatisfactory, a ROM failure error is 
activated. The processor proceeds to the next 
test, but subsequent test results may not be valid 
if this test fails. (Operation of the terminal is not 
recommended if this test fails.) 

6.2.1.4 Nonvolatile Memory Test. The ter­
minal processor computes the CRC of the con­
tents of the nonvolatile memory (configuration 
parameters). If an error is found, the processor 
reloads the configuration memory with default 
parameters, proceeds to operate with the default 
parameters, and activates a nonvolatile memory 
error code. 

6.2.1.5 Mechanism Test. On completion of 
the memory tests, the terminal controller causes 
the printhead to step to the left margin and print 
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the model number of the terminal. If any power­
up test failures occurred, the audible tone sounds 
for one second, and the ERR/TEST indicator 
flashes until reset. 

6.2.2 Maintenance Tests 
The maintenance tests are manually initiated from 

the operator interface. A maximum of nine 
maintenance tests are available, depending on the 
model. Table 6-1 lists the tests that are available 
on each terminal. 

Table 6-1. Maintenance Tests 

Test Test 
Number 

0 Transmit level 

1 Power-up 

2 Local barberpole 

3 Transmit check 

4 Remote digital loopback 

5 Analog loopback 

6 Transmit barberpole 

7 Transmit with error checking 

8 Mechanism alignment 

9 CR Report (for 781 only) 

A Mechanism alignment 

6.2.2.1 Transmit Level Test. This test is used 
both to verify operation of the speaker in the 
acoustic muff, and its electronic driver, as well as 
to calibrate the transmit level of the selected inter­
nal modem in the Model 785 or 787. This test may 
also be used with tests 3 or 6 or with data entered 
from the keyboard. During this test, the. modem 
receiver is inhibited. Proper calibration is 94 
dBSPL ± 3 dB for 3400 originate mode operation. 
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Model Terminal 
781 783 785 787 Status 

x x Online 

x x x x Local 

x x x x Local 

x x x Online 

x x Online, 
Connected 

x x Online, Not 
Connected 

x x x x Online 

x x x Online 

x Local 

x Local 

x x x Local 

6.2.2.2 Power-Up. This test executes the 
Power-Up Tests described in paragraph 6.2.1. The 
test terminates automatically and prints the model 
number of the terminal. Failures are indicated by 
the sounding of the long bell tone and flashing of 
the ERR/TEST indicator. The results of the 
memory test are contained in the ERROR and CR 
reports. 



6.2.2.3 Barberpole Test. This test prints a 
barberpole pattern at a speed depending on the 
communications rate selected. At 1200 bps or 
greater, the printer prints at the maximum print 
rate. Below 1200 bps, the printer prints at 30 cps. 
When code 29 is enabled, the printer prints at the 
maximum print rate when the terminal is OFFLINE 
or according to the selected communications rate 
when ONLINE. A typical barberpole test pattern is 
illustrated in Figure 6-1. 

6.2.2.4 Transmit Check. This test executes 
repeated transmission of the last keyboard 
character to the selected interface at the con­
figured rate. The modem to be checked (103 vs 
212/3400) is selected by speed as described in 
paragraph 6.2.2.6. A new entry from the keyboard 
changes the transmit character. Any data received 
during this test is printed. The transmit check is 
helpful in providing an on-board data source for 
use in conjunction with remote digital loop back 

and analog loopback tests available on the 785 
and 787 models. 

NOTE 

Due to the modulation technique of 
the 3400 modem, a repeated stream of 
ASCII "u" characters, with even pari­
ty, may cause false failure of the loop­
back test(s), due to synchronization 
drift. 

6.2.2.5 Initiate Remote Digital Loopback 
(RDLB) Test. This test is used with test 3, 6 or 7 
or with data entered from the keyboard for testing 
the Models 785 and 787 with the 212/3400 modem 
after communications are established. If the 
remote loop cannot be established, error 32 is set 
and the long bell tone is sounded. Figure 6-2 
depicts the test setup for the RDLB test. 
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Figure 6-1. Barberpole Example 

COMMUNICATIONS 
REMOTE 

78sn87 LINK 

"""" 
DATA J TERMINAL SET 

ELECTRONICS MODEM 
'-'} 

Figure 6-2. ROLB Test Setup 

6-3 



6.2.2.6 Initiate Analog Loopback (ALB) 
Test. This test is used with test 3,6 or 7 or with 
data entered from the keyboard when the terminal 
is ONLINE but not connected. If the terminal is 
configured for 300 bps, the 103 (FSK) portion of 
the modem is tested. If the terminal is configured 

7851787 

0 TERMINAL 
MODEM ELECTRONICS 

for a higher rate, the 212/3400 (PSK) portion of 
the modem is tested. After the test is initiated, the 
rate can be cha!1ged to any rate that is compatible 
with the selected modem type. Figure 6-3 depicts 
the test setup for the ALB test. 

REMOTE 

COMMUNICATIONS DATA 
. 

LINK SET 

'-, 

Figure 6·3. ALB Test Setup 

6.2.2.7 Barberpole Transmit Test. This test 
transmits the barberpole pattern to the selected 
interface at the configured rate. Data received 
during this test is printed. 

6.2.2.8 Barberpole with Error Check. This 
test transmits the barberpole pattern to the 
selected interface and compares the received data 
with the transmitted data. Data received during 
this test is not printed. When errors are detected, 
the short bell tone sounds. The error count is 
printed as part of the Customer Representative 
(CR) report (refer to subsection 6.3). 

6.2.2.9 Mechanism Performance Test. This 
test verifies the performance of the printer 
mechanism and should be used whenever the 
printhead is changed. While running the test, 
check the column alignment of the ones and zeros 
being printed. If the headlift on the mechanism is 
correct (0.889 ± 0.127 mm or 0.035 ± 0.005 in.) 
and the misalignment from row to row is greater 
than 0.381 mm (.015 in.), the alignment should be 
adjusted using the pot on the sensor PWB, at­
tached to the rear of the printhead stepping 
motor. Also verify that the tops and bottoms of 
the zeros are being printed; if they are not, clean 
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the printhead and repeat the test, If the tops or 
bottoms of the zeros are still not being printed, ad­
just the carriage rod up or down, as required, and 
repeat the test. 

If carriage jam errors occur during this test (in­
dicated by the flashing of the "ERR/TEST" in­
dicator, long bell tone, and error code 11), verify 
column alignment and headlift. If column align­
ment and headlift are correct and carriage jam er­
rors still occur, replace the mechanism. 

6.2.3 Test Procedure Instructions 
The following procedure is used to execute the 
previously described tests: 

• Model 781: 

Set the terminal ONLINE or LOCAL ac­
cording to the test requirements. 

Depress TEST. The terminal responds 
with the prompt #. 

Enter the desired test number or letter. 

Terminate the test by depressing RESET. 



• Models 783, 785, 787: 

Set the terminal ONLINE or LOCAL ac­
cording to the test requirements. 

Depress CMD. The terminal responds 
with the prompt 

Enter T or t for TEST. The terminal 
responds with the prompt #. 

Enter the desired test number or letter. 
When test 3, 6 or 7 is used to generate 
data for tests 4 and 5, it is necessary to 
depress CMD, T or t and the desired 
number (3, 6 or 7) to start the test, 

Terminate the test by depressing RESET. 

6.3 REPORTS 

Printed reports are available which provide infor­
mation on the current configuration parameters, 
hardware status and terminal errors. The available 
reports are: 

• CON FIG report 

• ERROR report 

• Customer Representative (CR) report 

In the 783/785/787, a consolidated report is 
printed in numeric sequence beginning with report 

number 1 when the report function is terminated 
by using ENTER or CR (carriage return). 

Printing of the report resets the error status flags. 

Completion of the requested report terminates the 
COMMAND Mode. 

6.3.1 CONFIG Report 
This report prints the configuration report as 
described in paragraph 3.3.2. In the 781, the 
report is printed when the CNFG key is pressed. 
For the 783/785/787, the configuration report can 
be requested by using the report function (Report 
1) or the configure function. 

6.3.2 ERROR Report 
This report prints the error report in one of the 
following formats: 

• CR LF ERRORS: 51, 52, ... ; SN CR LF 

where 51 through SN are any enabled er­
ror status codes as described in paragraph 
3.4.1. 

• CR LF ERRORS: NONE CR LF 

The 781 prints an error report only if an error is in­
dicated, when the RESET key is pressed. 

For the 783/785/787, an error report can be re­
quested by using the report function (Report 2). 
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6.3.3 CR Report 
This report provides pertinent information for 
maintenance personnel to isolate failures to the 
board level. The report prints the terminal hard­
ware configuration in the following format: 

NN AA BB CC DO 00 PP HH II FG (X1 X2 Y1 Y2 Y3 Z1 Z2)* 
where: 

NN 

AA 

BB 

CC 

DO 

00 

PP 

HH 

II 

F 

G 

A two-digit hexadecimal identification number for the ROM set installed in the terminal. 

A two-digit hexadecimal number representing the revision level of ROM 1. 

A two-digit hexadecimal number representing the revision level of ROM 2. 

A two-digit hexadecimal number representing the revision level of ROM 3. 

A two-digit hexadecimal number representing the revision level of ROM 4. 

A two-digit hexadecimal identification number for ROM 5. This ROM is used for patches or 
options. 

A two-digit hexadecimal number representing the revision level of ROM 5. 

A two-digit hexadecimal number representing the identification number of the PROM in­
stalled in the terminal. 

A two-digit hexadecimal number representing the revision level of the PROM installed in the 
terminal. 

A one-digit hexadecimal number with a bit assigned to each possible RAM in the system. A 
one in the assigned bit indicates that the corresponding RAM is installed. Bit assignments 
are as shown: 

I RAM 31 RAM 21 RAM 1 1 RAM 0 1 
A one-digit hexadecimal number with a bit assigned to each possible RAM in the system. A 
one in the assigned bit indicates that the corresponding RAM has been checked good by 
either the power-up test or TEST 1. Bit assignments are the same as in "F". 

NOTE 

If ~O, 00, PP, HH,or II is greater than 
7F hex, then the ROM or PROM 
represented by that identifier is not in­
stalled. Therefore, the highest PROM 
or ROM 10 or revision is 7F hex. 

*The information in parentheses is valid only for 
785/7ffl terminals. 
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This information pertains to 785/787 terminals: 

X1, X2 = Two-digit hexadecimal number representing the internal modem functions that are installed in the 
terminal. Bit assignments are shown below. 

MN MN 

* * r'------.... --.... ----~, r'------.... --...... --~, 
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

where: 
M = X, Y or Z and N = 1, 2, or 3. 

X1(O) = 3400 Originate-only 
X1( 1) = 3400 Answer/originate 
X1(2) = 212 Answer/originate 
X1(3) = 103 Originate-only 
X1(4) - X1(7) = Not used 

X2(0) = 103 Answer/originate 
X2(1) = Tone dial installed 
X2(2) = Acoustic interface 
X2(3) = Direct connect interface 
X2(4) - X2(7) = Not used 

Y1, Y2, Y3 = Two-digit hexadecimal numbers representing the current status of the internal modem. Bit 
assignments are shown below. 

Y1 (0) = On hook 
Y1(1) = Off hook 
Y1(2) = In RDLB 
Y1 (3) = 3400 Originate 
Y1 (4) = Y1 (7) Not used 

Y2(Q) = 3400 Answer 
Y2(1) = 212 Originate 
Y2(2) = 212 Answer 
Y2(3) = 103 Originate 
Y2(4) - Y2(7) = Not used 

Y3(O) = 103 Answer 
Y3( 1) = Forced idle 
Y3(2) - Y3(7) = Not used 

Z1, Z2 = The number of errors that have occurred since the start of TEST 7, expressed as a four-digit hexa­
decimal number. 

The CR report is requested using TEST 9 on the 
781 and Report 0 on the 783/785/787. 
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6.4 TROUBLESHOOTING FLOW DIAGRAMS 

This section 
diagrams for 

contains 
use in 

troubleshooting 
conjunction with 

TELECOMMUNICATION SYMPTOMS: 

• ACOUSTIC COUPLER PROBLEMS 

• OIRECT-CONNECT PROBLEMS 

K.VeOARO SYMPTOMS: 

• STICKY KEYS 

• KEYS 00 NOT INPUT 

• MULTIPLE INPUTS 

"R'NT QUALITY SVMPTOMS: 

.PRINTS CHARACTER WITH TOO 
FEW OR TWO MANY DOTS 

ePAINTS CHARACTER TOQ LlGHT/DARK 

.""INTS BLURRED CHARACTERS 

COMMUNICATION SYMf'TOMS: 

eND COMMUNICATION LAMPS 

_DATA E"RORS 

-COMMUNlCATtON LAMPS. NO DATA 

flow 
the 

maintenance tests and the CR report to isolate 
failures to a specific board. The first diagram 
defines major symptoms and refers maintenance 
personnel to a more detailed flow diagram. 

PoWER SUPPLY SYMItTOMS: 

• FAN NOT 'lUNING 

• POWER ON, THEN OFF AGAIN 

LINE FEEDSYMI'TOMS. 

_NO LINE FEED 

eND HEAD LIFT 

OVER HEATING SYMPTOMS: 

_HOT EXTERIOR 

eND A.R FLOW FADM EXHAUST 

eOItERATION CEASES AFTER UNIT 
WARMS UP 

CARRIAGE SYMPTOMS: 

_SLOW OR SLUGOISH RETURN 

• MUL TI'LE RETURNS ON POWER-ON 

• LACK OF MOVEMENT ON POWER-QN 

eCHARACTEM TOO CLOSE TOGETHER 

• LDSa OF CHARACTERS ON CR 
_SMEARED CHARACTERS ON CA 

_WON'T MOVE TO LEFT MARGIN 
ON 'OWE"~ON 
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NO 

ENSURE OTHER 
SIMILAR TERMINALS 
ARE·OPERATING 
CORRECTLY WITH 
HOST AND THAT 
HOST SOFTWARE 
UNDERSTANDS HIGH/ 
LOW SPEED DETECT 



Troubleshooting Flow Diagrams 
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6-12 

CHECK MODEM CONTROL CABLE 
AND MODEM POWER SUPPLY 
CABLES FOR INTERMITIENT 
OPERATION 

Troubleshooting Flow Diagrams 



'NOTES: 
1. SEE "CONFIGURATIONS".lN OPERATOR'S MANUAL 
2. SEE OPERATOR'S MANUAL 

Troubleshooting Flow Diagrams 
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"">_Y!.!E;.::S~ DISABLE 

CHECK FOR CARBON 
MICROPHONE IN HANDSET 
WHICH SETTLES OVER TIME *3 
REPLACE WITH LINEAR MIKE 

• NOTES: 
3. BEFORE REPLACING MICROPHONE-TAP 

HANDSET TO LOOSEN CARBON 
GRANULES AND TRY AGAIN. 

Troubleshooting Flow Diagrams 
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OWER SUPPLY CHECKLIST: 
o RECYCLE POWER 

YES 

YES 

YES 

REPLACE 
P,S. PWB 

REPLACE 
MAIN PWB 

NO 

NO 

YES 

REPLACE MECHANISM 
LOOK FOR SHORTS UNDER 
PWB AND BETWEEN 
MECHANISM, KEYBOARD, 
AND PWB 

YES 

REPLACE 
P,S. PWB 

YES 

Troubleshooting Flow Diagrams 

NO 

REPLACE 
FAN 
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REPLACE 
KEYBOARD 

KEYBOARD CHECKLIST: o RELEASE ALL ALTERNATE 
ACTION KEYS (ON UNITS SO 
EQUIPPED) 

o CHECK BEZEL FOR FOREIGN 
MATERIAL AND ALIGNMENT 

SET TERM.NAL TO OFFLINE 

YES 

YES 

REPLACE KEYBOARD 
CHECK CHECKLIST 

YES 

REPLACE 
MAIN PWB 

NO 

REPLACE 
MAIN PWB 

REPLACE 
KEYBOARD 

Troubleshooting Flow Diagrams 

YES 

FIXED 



REPLACE 
MECHANISM 

REPLACE 
MAIN PWB 

LINE FEED CHECKLIST: 
o PRINTHEAD PRESSURE 

ADJUSTED CORRECTLY 

o VERIFY TERMINAL FREE 
OF PAPER JAMS 

NO 

NO 

YES 

YES 

YES 

REPLACE 
MECHANISM 

REPLACE 
MAIN PWB 

FIXED 

Troubleshooting Flow Diagrams 

YES 
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NO 

PRINT QUALITY CHECKLIST: 
o RELEASE ALL ALTERNATE 

ACTION KEYS CON UNITS 
SO EQUIPPED) 

o SET THE TERMINAL TO 
OFF·LlNE 

o PAPER LOADED PROPERLY 

YES NO 

YES 

CONSIDER POSSIBLE 
LINE FEED OR CARRIAGE 

MALFUNCTION 

Troubleshooting Flow Diagrams 

REPLACE 
PRINTHEAD 

REPLACE 
MAIN PWB 

YES 



OVERHEATING CHECK \..1ST 
o OBSERVE THAT TEMI'EAATU'U IS EKCESSIVE 

D VERIF Y THAT FAN IS RUNNING, ,F NOT GO TO 8 

DO_EAVE THAT TERM'NAL OnAATES 
NORMALLY; IF NOT GO TO H 

o CHECK FOA O"""UCTfON IN FAN BLAOE 

Troubleshooting Flow Diagrams 
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COMMUNICATIONS SVM"OMS CHECK LIST; 
C VERIFY THAT TeAMINAL OPERATES IN 

LOCAL MODE 

REPLACE KEYBOARD 
PERFORM CHECKLIST 

01'£ itA TIONS 

REPLACE 
MAINPWB 

o VERtFY THAT CORRECT MODEM/EIA/'TTY CABLE 
INSTALLED "ROP£RLY 

o VERIFY SIGNAL TO TERMINAL IS KNOWN GOOD 
o VeRIFY TERMINAL IN O""LINE MODE 
o ve.UFY TERMINAL CONFIGURATION IS CORRECT 

-

YU 

(
XMIT ROY) 
ReV"DY 
LINE ROY 

YES 

RErLACE 
MAINPWB 

itEr LACE 
MODEM IIF EOUlrrEO) 

Troubleshooting Flow Diagrams 

YES 

YES 

FIXED 



ARRIAGE CHECKLIST. 
o CHECK THAT THE FAN IS RUNNING WITH 

POWER ON 
o AOJUST PRINTHEAO PRESSURE AND 

CARRIAGE RETURN 
o LOOK FOR A PAPER JAM IN MECHANISM 
a VERIFY CARRIAGE MOVEMENT ON POWER UP 

(IF NOT GO TO BI 

YES 

NO 

YES 

YES 

NO 

NO 

Troubleshooting Flow Diagrams 

NO 

NO 
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6.5 SUBASSEMBLY REPLACEMENT 

The modular-designed subassemblies may be 
easily removed to facilitate repair or replacement. 
Figures 6-4, 6-5, and 6-6 show the important 
modules and their attachment and plug-in points. 
Detailed procedures are contained in the following 
subsections. 

WARNING 

Disconnect the data terminal ac 
power cord from the wall receptacle 
before attempting any internal 
disassembly procedures. The top 
board and power supply board con­
tain high voltage. 

6.5.1 Terminal Cover 
Remove the terminal cover as follows: 

1. Disconnect the power cord and com­
munications cable (if attached) from the 
rear of the terminal. 

2. Open the paper supply door and remove 
any paper from the terminal. 

3. Place the terminal upside-down on a pad­
ded working surface. 

4. Remove the four recessed screws which 
secure the base to the cover. 

5. Firmly grasp the cover and base together 
and turn the terminal right-side up. 

6. Carefully lift the cover up and off the ter­
minal. 
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NOTE 

Terminals equipped with an acoustic 
coupler have two cable assemblies 
located inside the case at the rear of 
the terminal which must be discon­
nected. To disconnect, simply remove 
the two connecting plugs (P401, P402) 
attached to the modem PWB. DO 
NOT disconnect by pulling on the 
wires; grasp the connectors manually 
or use small needle-nose pliers. 

Replace the terminal cover as follows: 

1. Set the terminal cover on its back, to the 
rear of the terminal base. 

2. On terminals equipped with acoustic 
couplers, connect the two acoustic 
coupler connectors (J401, J402) to the 
modem PWB. 

3. Verify that the fan, printer mechanism, 
printhead, keyboard, power supply PWB 
and modem PWB (if so equipped) cables 
are connected to their upper PWB con­
nector pins. 

4. Verify that the power cord receptacle is 
inserted in its groove in the terminal base. 

5. Lower the front of the cover, keeping 
cables and wires off the heatsink and 
away from the fan blades. 

6. Guide the paper compartment rear wall 
(on the terminal cover) into the slot at the 
bottom rear of the mechanism paper sup­
ply compartment. 

7. Verify that the sides, front, and rear of the 
cover are engaged in their respective 
grooves in the base. 

8. Grasp the cover and base together and 
turn the terminal upside down. 

9. Install the four screws through the base 
and tighten. 

6.5.2 Printer Mechanism 
Remove the printer mechanism as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Disconnect the printer mechanism sensor 
and motor connector, paper advance 
motor connector, headlift solenoid, 
paper-out detector (if installed) and the 
mechanism ground connector (see Figure 
6-4). 



~--------------------------------------------------------------------------------------, 

J302 

Figure 6-4. Internal Connector Locations 



NOTES 

Grasp only the plastic bodies of the 
connectors when disconnecting. DO 
NOT pull on the wires. Needle-nose 
pliers may be used if more convenient. 

The printer mechanism is shock­
mounted and will lift up without any 
difficulty . 

3. Lift the entire mechanism approximately 
100 mm (4 inches) and unplug the print­
head connector (P5) from the main PWB. 
The connector is located below the 
mechanism. 

4. Lift the printer mechanism from the ter­
minal. 

Replace the mechanism as follows: 

1. Verify that the four spaces are seated 
atop each of the four mechanism mount­
ing posts. 

2. Hold the printer mechanism above the 
main PWB and connect the printhead 
connector to J5 on the PWB. 

3. Route the motor and sensor cables (P201 , 
P1) under the mechanism and behind the 
left rear mounting post. 

4. Connect the sensor cable to J1 and the 
motor cable to J201. Refer to Figure 6-4 
and connect the printhead solenoid con­
nector (P251) to J251 and the line feed 
stepper motor connector (P204) to J204. 
Connect the mechanism ground cable to 
the tab located beneath the line feed step­
per motor. 

5. Lower the mechanism over the mounting 
posts and press down firmly on the 
mechanism to ensure proper seating of 
the mechanism on the shock-mounts. 

6. Replace the terminal cover as described in 
paragraph 6.5.1. 
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6.5.3 Printhead 
Remove the printhead as follows: 

1. Remove the terminal cover as described 
in paragraph 6:5.1. 

2. Remove the printer mechanism as 
described in paragraph 6.5.2. 

3. Remove the plastic clip that holds the flat 
flexible ribbon cable to the printer 
mechanism (Figure 6-5). 

4. Release the pressure bar assembly (Figure 
6-8) by disconnecting the plastic solenoid 
linkage at the point where it attaches to 
the pressure bar assembly. 

5. Carefully remove the E-clip that holds the 
carriage wheel. Be sure that it does not 
fall into the mechanism or electronics. 

6. Loosen the two printhead mounting 
screws that secure the printhead to the 
carriage assembly. 

7. Lift the clear plastic window grasp the 
printhead assembly pulling up and back 
until it is clear of the two plastic aligning 
tabs. 

8. Gently remove the printhead assembly (if 
the printhead does not come off, repeat 
steps 6 and 7) and let the clear plastic win­
dow return to its resting position against 
the platen. 

Replace theprinthead as follows: 

1. Lift the clear plastic window. 

2. Slide the printhead into position onto the 
printhead carriage. Ensure that the two 
plastic'pins fit into the holes on the print­
head assembly. 

3. Tighten the two screws that retain the 
printhead assembly. 

4. Replace the carriage wheel and E-clip that 
retains the wheel. 



Figure 6-5_ Printer Mechanism 

PLASTIC 
CLIP 

CARRIAGE ROD 
SUPPORT 
BEARINGS 



5. Adjust the printhead pressure as in­
structed in paragraph 6.6.1. 

6. Lay the flexible cable under the printhead 
with a rolling loop to the left and ensure 
the cable is parallel with the front lip· of 
the mechanism frame, as close to the 
mechanism frame lip as possible. 

7. Secure the flexible cable to the 
mechanism with the plastic clip. 

8. Install the mechanism in the terminal as 
instructed above in paragraph 6.5.2. 

\ 9. Adjust the printhead alignment ~s in­
structed in paragraphs 6.6.1 and 6.6.2. 

10. Replace the terminal cover as described in 
paragraph 6.5.1. 

6.5.4 Keyboard 
Remove the keyboard as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Remove the keyboard bezel releasing the 
snap-on posts on the left and right ends 
of the keyboard and the bezel (Figure 
6-6). 

3. Press the keyboard assembly toward the 
rear of the terminal until the three front re­
tainer clips are free of the keyboard. 

4. Lift the front of the keyboard assembly up 
and slide the keyboard forward off the ter­
minal. 

5. Holding the keyboard in one hand, place 
the index finger of the other hand under 
the flat keyboard ribbon connector. Gent­
ly pull up on the keyboard cable connec­
tor until it is free of the keyboard. 

Replace the keyboard as follows: 

1. Lay the keyboard in front of the terminal 
and connect the keyboard ribbon cable 
connector to the keyboard. 
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NOTE 

Take special care when installing the 
keyboard flex cable connector. The 
connector. pins are made of a thin 
metal and are easily bent or broken. 
Verify that all pins are in their respec­
tive sockets of the connector before 
applying pressure. 

2. Lift the keyboard and inset the rear edge 
into the three rear keyboard clips of the 
base while gently folding the cable 
beneath the keyboard. 

3. Push the keyboard toward the rear of the 
terminal until the front clips of the base 
are clear. Lower the front edge of the 
keyboard and insert the front edge into 
the three front clips. 

4. Install the keyboard bezel by pushing 
down on the bezel until the two end posts 
snap into place. 

5. Replace the terminal cover as described in 
paragraph 6.5.1. 

6.5.5 Fan Assembly 
Remove the fan assembly as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Unplug the fan connector (P302) from the 
main PWB at J302 (Figure 6-4). 

3. Loosen both fan bracket screws. 

4. Slide the fan motor and blades forward 
and out of the bracket. 

Replace the fan assembly by reversing the order of 
removal. . 



0) 

N 
<.0 

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

Figure 6-6. Keyboard Removal 



6.5.6 Battery 
Replace the battery as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Remove the printer mechanism as 
described in paragraph 6.5.2. 

3. Disconnect the battery connector (P4) 
from the main PWB. 

4. Remove the battery from the battery 
PWB and remove any remnants of 
double-sided tape. 

Replace the battery by reversing the order of 
removal. 

6.5.7 Main PWB 
Remove the main PWB as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Remove the printer mechanism as 
described in paragraph 6.5.2. 

3. Disconnect the two interboard connec­
tors P603 and P604 (Figure 6-7). 

4. Remove four spacers (Figure 6-7). 

5. Slide the ac power receptacle out of its 
mounting slots. 

6. Remove the main PWB by lifting it 
straight up. 

Replace the main PWB by reversing the order of 
removal. 
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CAUTION 

When replacing the main PWB, 
verify that the black conductive 
foam has been removed from the 
underside of the board. Damage to 
the terminal could result if it is not 
removed. 

6~5.8 Power Supply PWB 
Remove the power supply PWB using the follow­
ing procedures (Figure 6-8): 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Remove the printer mechanism as 
described in paragraph 6.5.2. 

3. Remove the main PWB as described In 

paragraph 6.5.7. 

4. Remove the power supply PWB by lifting 
it straight up. 

Replace the power supply PWB reversing the 
order of removal. 

6.5.9 Modem PWB 
Remove the modem PWB as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Remove the printer mechanism as 
described in paragraph 6.5.2. 

3. Remove the main PWB as described in 
paragraph 6.5.7. 

4. Remove the modem PWB by lifting it 
straight up. 

Replace the modem PWB by reversing the order 
of removal. 

6.6 TERMINAL ADJUSTMENTS 

Under normal· operating conditions, the closed­
loop control circuitry of the printer mechanism 
compensates for friction changes caused by wear, 
temperature variations, and component aging. No 
field adjustments are required except alignment of 
the thermal printhead after replacement of the 
mechanism or printhead assembly. If print quality 
deteriorates, do not attempt adjUstments until the 
cause is fully understood. 
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6.6.1 Printhead Pressure Adjustment 
Adjust the printhead pressure as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Manually slide the printhead approximate­
ly l00mm (4 inchesl from the left margin. 

3. Press the printhead lift solenoid (Figure 
6-81 so that the solenoid is in the fully 
energized position. 

4. Place a measuring device along the 
solenoid linkage and measure the travel 
distance. 

5. Adjust the solenoid travel to at least 
0.5mm (0.02 inchesl but no greater than 
1.1 mm (0.045 inchesl by rotating the 
knurled solenoid adjustment wheel 
(Figure 6-81. Rotate the wheel clockwise 
to increase printhead travel, 
counterclockwise to decrease travel. 

6. Repeat steps 3 through 5 several times to 
make certain that the adjustment is cor­
rect. 

6.6.2 Printhead Alignment 
After installing a new printhead, check a printed 
line of zeros. If the tops or bottoms are missing 
anywhere along the printed line, correct by reposi­
tioning the printhead carriage rod support bear­
ings (Figure 6-51 as follows: 

1. Remove the terminal cover as described 
in paragraph 6.5.1. 

2. Loosen the screw that clamps the bearing 
to the frame. Move the bearing up if the 
bottoms of the characters are missing, or 
down if the tops of the characters are 
missing. Independently adjust each end 
of the carriage rod support for the condi­
tion observed. 

. 3. After adjusting, verify that the printhead 
carriage does not rub against the frame 
and that the top of the printhead does not 
interfere with the clear plastic window 
and its associated roller. 
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4. Retighten the clamping screws and type 
several more lines of zeros to recheck 
printing quality. Readjust as necessary. 

6.6.3 Print Image Contrast 
The print image contrast is preset at the factory 
for optimum clarity and should not require adjust­
ment. If the contrast has been changed and a 
darker or lighter image is desired, use the follow­
ing procedures: 

• For darker print insert a small standard 
screwdriver into the hole marked CON­
TRAST located on the right side of the 
terminal (Figure 6-101; rotate the 
screwdriver clockwise (toward 01, 
while printing characters from the 
keyboard, until the desired print image 
is obtained. . 

NOTE 

If the print blurs, the screwdriver has 
been rotated too far. If so, adjust to a 
lighter print. 

• For lighter print, rotate the screwdriver 
counterclockwise (toward LI while print­
ing characters from the keyboard, until 
the printed image is light enough. 

6.6.4 Transmit Level Adjustment (Models 785, 
787) 
The internal modem transmit lev.el is factory­
calibrated for optimum performance with most 
U.S. telephone systems. The transmit level is not 
field adjustable. Tampering with the internal 
modem will violate the warranty and is subject to 
criminal prosecution under FCC regulations. 

6.7 PRINTHEAO CLEANING 

The printhead should be cleaned each time a new 
roll of thermal paper is loaded into the terminal. 
Clean more often if the printed image begins to 
fade because of residue accumulated on the print­
head by using the following procedures: 

1. Remove all thermal paper from the paper 
chute. 
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Figure 6-10. Print Contrast Adjustment 



2. Using 95-percent denatured alcohol, wet 
a 50mm (2 inch) wide strip across a sheet 
of good quality bond paper (Figure 6-11). 
Insert the sheet in the paper chute so that 
the wetted area appears under the print­
head. If denatured alcohol is not 
available, rubbing alcohol can be used. 

3. Print five lines on the bond paper across 
the alcohol-wetted strip. Then advance 
the paper to a dry area and print two more 
lines. 
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NOTE 

The printhead will not print a visible im­
age on the bond paper. 

\ 
Wet with denatured alcohol 

2 inch strip 

-----/-------
....----­--------

Figure 6-11. Printhead Cleaning 



Assembly Drawings 

Family Tree 
PWB Assy, Terminal Electronics 
PWB Assy, Power Supply 
Mechanism Assy, Stepper Motor w/Printhead 
Carriage Assy, Printhead 
Solenoid, Printhead Assy 
Sensor Assy, Feedback Wheel Motor 
Motor, Drive-Printer Assy 
Muff Assy, Mike, 780 Series 
Muff Assy, Speaker, 780 Series 
781 RO Data Terminal 
781 U/L Keyboard Kit 
783 KSR Data Terminal 
785 KSR Data Terminal 
Cover Assy, 780 Series w/o Muffs 
787 KSR Data Terminal 
Cover Assy, 780 Series wI Muffs 
Keytop Assy, 781 Data Terminal 
Keytop Overlay, 781 Data Terminal 
Motor Assy, Paper Advance 
Keyboard Assy, 781 RO 
Sensor Assy, 780 Series 
PWB Assy, Paper Out Detector 
PWB Assy, VDE Power Supply 
Assy, International Power Supply 
Cover Assy, Outer 
Fan Assy 
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Cables 

Cable Assy, Internal Modem 
Cable Assy, Unregulated dc 
Cable Assy, Secondary dc 
Cable Assy, Modem Power Supply 
Cable Assy, TTY 
Wiring Harness, Low Paper Alarm 
Wiring Harness, Sensor 
Cable Assy, Acoustic Coupler, 780 Series 
Jumper, Voltage Conversion, 780 Series 
Cable Assy, Unregulated dc 
Cable Assy, Secondary dc 
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_----------LlST OF MATERIALS------------, 

7-12 

OCTOBER 24. 1980 

PART NUMBER REV 
2265830-0001 F 

DESCRIPTION ••••••••••••••••••••••••••••• 
PWB ASSY, 180 SERIES DATA TERMINAL 

ITEM. 

0032 

0032A 

0033 

0033A 

0034 

0034A 

0035 

0035A 

0036 

00361. 

0031 

0031A 

0038 

00381. 

0039 

00391. 

0040 

00401. 

0092 

0092A 

0093 

00931. 

0094 

0094A 

0096 

00961. 

0098 

0098A 

0099 

00991. 

0100 

QUANTITY. COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UM 

00001.000 0911000-0001 IC TIL-ill OPTICALLY COUPLED I SOUTOR EA 
TI -TlUll 
UI 
TI -Tlltll 

00001.000 0912625-0001 NETWORK OCI449 OPTICALLY COUPLED EA 
TI -OC1449 
U2 
T I -OC 1449 

00002.000 0996089-0004 IC.SN14LS244N LINE DRIVER EA 
-SN14lS244N 

U20 U28 
-SN14lS244N 

00001.000 0996155-0001 IC,SN14LS245N BUS XCVR TRANSITION EA 
001295-SN74LS245N 
U41 
001295-SN14LS245N 

00001.000 0996029-0001 IC,SN14lS213N OCTAL D-TYPE FLIP/FLOP EA 
TI -SN1.4LS213N 
U24 
TI -SN14lS213N 

00001.000 0944412-0001 NETWORK,TMS-8080 MICRO PROCESSOR EA 
T I -TMS8080 
Ul1 
T I -TMS8080 

00001.000 0912469-0002 NETWORK TMS5504,1/0 AND TIMER EA 
T I -T"'S5504 
U38 
TI -TMS5504 

00001.000 0996203-0002 IC,S 5101L-l 102481TI256 X 41ST CMOS RAM EA 
034649-S51 01l-1 
UlO 
034649-S5101L-I 

00001.000 2210988-0001 IC. HEX OIFFERENTIAL COMPARATOR EA 
SEE TI- DRAWING 
U201 
SEE TI- DRAWING 

00001.000 0912619-0004 RESISTOR VAR 500 OHM 5~ .5W EA 

RU1 

00001.000 0912554-0006 RESISTOR~FIXED,WIREWOUND.5 OHM 3W It 
SEE - TI DRAWING 
R205 
SEe - TI DRAWING 

00001.000 0912946-0014 RES FIX 2.4K OH'" 5 ~ .25 W CARBON FILM 
ROH - R-25 
R2l3 
ROH - R-25 

00001.000 0912918-0098 RES. FIXED, 150 OHMS, IN. 5~ TOL. 
SEE TI- DRAWING 
R245 
SEE TI- DRAWING 

00002.000 2211264-0001 THERMISTOR, DISC 
SEE TI- DRAWING 
R634 R635 
SEE T1- DRAWING 

00002.000 0912918-0142 RES FIX COMP 51K 1 WATT 5t 
QPL - RCRl2G413JS 
R636 R631 
QPl - RCR32G413JS 

00001.000 0983931-0001 RESISTOR,SELECTED,143/145 PWB,PVOlTS 
1224- -000 

EA 

EA 

EA 

EA 

EA 

EA 



_----------LlST OFMATERIALS----------...., 

OCTOBER 24. 1980 

PART NUMBER REV 
2265830-0001 F 

DESCRIPTION ••••••••••••••••••••••••••••• 
PW8 ASSY. 780 SERIES DATA TERMINAL 

ITEM. 

0100A 

0103 

0103A 

0119 

0119A 

0120 

0120A 

0121 

0121A 

0124 

0124A 

0125 

0125A 

0126 

0126A 

0121 

0127A 

0128 

0128A 

0129 

0129A 

OllO 

0130A 

0131 

Ol3lA 

0133 

0133A 

0134 

0134A 

0135 

0135A 

QUANTITY. COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UM 

R139 
1224- -000 

00001.000 0972151-0037 CAP FIX CER O.lMF 10~ 50V EA 

C209 

00002.000 0996326-0009 CAPACITOR.ELECT •• ALUM •• 390 CAP MFD EA 
SEE T 1- DRAWING 
C102 C625 
SEE TI- DRAWING 

00001.000 2210420-0005 CAP.PLASTIC.HETALLIZED.20~.4100 PF,20MHZ EA 
012624-SEE TI OWG 
C626 
012624-SEE TI OWG 

00002.000 0972601-0001 CAPACITOR 200UF 200WVDC 10~ EA 
056289-01644) 
C623 C6H 
056289-076443 

00004.000 0112631-0006 TRANSISTOR.TIS99 EA 
T1- -TI S99 
01 Q105 QI06 QI01 
T 1- -TlS99 

00001.000 2210989-0001 IC. SWITCHING REGULATOR EA 
SEE TI- DRAWING 
QI04 
SEE TI- DRAWING 

00001.000 0996801-0001 TRANSISTOR,TlP100 N-P-N.OARlINGTON EA 
001295-TlPI00 
QI01 
001295-TlPIOO 

00001.000 0112116-0001 TRANSISTOR TIS15 EA 
TI- -TIS15 
QI09 
TI- -ll S15 

00002.000 0972051-0001 TRANSISTOR-A5T2222 NPN SILICON EA 
1640-2132-000 
QI02 QI08 
1640- 2132-000 

00001.000 0800523-0001 TRANSISTOR A5T2901 PNP SILICON EA 
TI- -A5T2901 
Q103 
TI- -A5f2901 

00005.000 0996112-0001 TRANSISTOR,TIPI05 P-N-P POWER EA 
001295-TlPl05 
Q201 THRU Q205 
001295-Ti P105 

00001.000 0912512-0002 TRANSISTOR.TIPI21 SILICON N-P-N DARLNGTN EA 
TI- -lIP121 
Q206 
TI- -TlP121 

00001.000 0538031-0020 CRYSTAL UNIT, QUARTZ EA 
SEE T -I DWG 
Y1 
SEE T -I OWG 

00001.000 2210858-0001 BUlZER, PIElOELECTRIC EA 
SEE TI- DRAWING 
OSI 
SEE TI- DRAWING 

00001.000 0996260-0001 RECEPTACLE.3-PIN AC PWR EA 
SCT -EAC-301 
J602 
SCT -EAC-301 

7-13 



_--------------L1ST OF MATERIALS------------. 

7-14 

OCTOBER 24, 1980 

PART NUMBER REV 
2265830-0001 F 

OESCRIPTION ••••••• ~ ••••••••••••••••••••• 
PW8 ASSY, 180 SERIES DATA TERMINAL 

ITEM. 

0136 

0136A 

0131 

o 137 A 

0138 

0138A 

0139 

0139A 

0140 

0140A 

0141 

0141A 

0142 

0143 

0143A 

0144 

0144A 

0145 

0145A 

0146 

0l't6A 

0147 

0141A 

0148 

0148A 

0149 

0150 

0151 

015lA 

0152 

0153 

QUANTITY. COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UM 

00001.000 0912423-0005 CONNECTOR PWB MOUNTED 3 CONTACTS NATURAL EA 
011105-350"29-1 
J603 
011105-350429-1 

00001.000 0912423-0003 CONN, PCB HEADER 9CKT EA 

J604 

00001.000 0996099-0013 HEAOER,RIGHT ANGLE 26 POSITIONS 
eEl - 65624-126 
J3 
8EI - 65624-126 

00001.000 0912493-0001 CABLE ASSEMBly,flAT-FlEXIBlE 
AMP - 88118-1 
J6 
AMP - 88118-1 

00001.000 0972498-0001 CONN,DBl ROW,EDGE MTG-20 POSITIONS 
-SEE D .. G 

J5 
-SEE DWG 

EA 

EA 

EA 

00001.000 0972854-0001 CONNECTOR,P.C. BOARD 25 POSITION EA 
AMP - 206584-2 
Jl 
AMP - 206584-2 

00002.000 0406169-0001 SCREW,SPECIAl,CONNECTOR lOCKING EA 
CIE - 020418-2 

00002.000 2210188-0009 seCKET, LOW PROFILE, DIP, 40 PINS fA 
003612-DILB40P-108 
XU37 XU38 
003612-DILB40P-108 

00005.000 2210188-0016 SOCKET,DIP,24-PIN,lOW PROFilE EA 
SEE T -I DRAWING 
XU59 THRU XU63 
003612-DllB24P-10B 

00002.000 2210188-0014 SOCKET.DIP.20-PIN,lOW PROFILE EA 
SEE T -I DRAWING 
XU47 XU64 
003612-Dll820P-I08 

00004.000 2210188-0013 SOCKET,DIP,18-PINS,lOW PROFilE EA 
SEE T -I DRAWING 
XU44 XU45 XU56 XU57 
003612-0Il818P-108 

00001.000 2210188-0003 SOCKET,lOW PROFIlE.DIP,16 CONT EA 
003612-0Il816P-108 
XU48 
003612-0IlBI6P-I08 

00001.000 0996592-0001 SWITCH,TOGGlE OPDT 3A/250 VAC 6A/120 VAC EA 
009353-9201l4H3W3QE 
S600 
009353-9201L4H3W3QE 

00001.000 0999430-0001 SPACER. SWITCH EA 
1224-9430-019 

00002.000 0112635-0001 CllP,fUSE EA 
LIT -102068 

00001.000 0416434-0203 FUSE 2.0 A 250V 3AG EA 
LIT - 312002 
F600 
LIT - 312002 

00001.000 2265851-0001 CLIP,BATTERY PACKAGE EA 
1238-5851-003 

00001.000 2210498-0001 8ATTERY PACK, MERCURIC OXIDE U 
SEE TI- DRAWING 



__ ----------LIST OF MATERIALS------------, 

OCT08ER 24, 1980 

PART NUMBER REV 
2265830-0001 F 

DESCRIPTION ••••••••••••••••••••••••••••• 
PW8 ASSY, 180 SERIES DATA TERMINAL 

ITEM. 

0153A 

0154 

0154A 

0155 

0156 

0157 

0151) 

0158A 

0161 

0163 

0165 

0166 

0168 

01684 

0170 

0171 

0173 

0174 

0175 

0116 

01764 

0111 

0118 

0179 

0180 

0181 

0182 

0183 

0184 

0185 

0186 

QUANTITY. COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UM 

00001.000 2265921-0001 

00004.000 0972632-0001 

00000.300 0411400-0018 

00005.000 2265828-0001 

00004.000 0972487-0001 

00005.283 2210083-0003 

00002.000 0996285-0004 

REF 2265832-9901 

8AT 
SEE Tl- DRAWING 
INDUCTOR, FIXED 

LtOI 

STRAP,TIE DOWN,CA8LE-NON-STO,0-1-1/4 o. 

WIRE,8ARE TINNED,18ANG, COPPER BUS 
IWP -18-630 
CLIP, TRANSISTOR 
1238-5828-00lt 
JUMPER PLUG,CONNECTOR BLACK 
5935-0900-000 
J7 J8 J204 J607 
5935-0900-000 
WIRE,ELEC,CONO U/L STYLE 1213,24 AWG 
090484-WTE24A 
HEATSINK,TRANSISTOR .750 X .750 
013103-60738 
OIAG LOGIC. 780 SERIES DATA TERMINAL 

EA 

EA 

FT 

EA 

EA 

FT 

EA 

EA 

REF 2265833-9901 TEST PROC, 780 SERIES DATA TERMINAL EA 

00002.000 2265934-0001 JUMPER, VOLTAGE CONVERSION, 780 SERIES EA 
1238-5934-010 
J605 J606 
1238-5934-010 

AR 0996527-0001 ADHESIVE,LOCTITE 416 EA 
059724-16SUPER80NOER 

00052.000 0972456-0002 PIN,.025 SQUARE EA 
5935-0800-000 

00002.000 0085936-0018 . EYELET .121 BARREL 00 X.219 LG FLANGE EA 
USH - "SE-47 

00000.170 0972437-0005 INSULATION SLEEVING 1/4- HEAT SHRINKABLE FT 
LFS - HT-105C-Ul-ll 

00002.000 0996521-0010 INSULATOR, .1470lA .150LG .500W EA 
055285-7403-09fR-54 

00001.000 0772696-0009 HEAOER,2 PIN .200LG SGL ROW,STRIP OF 2 EA 
-0002363 

J7 
-0002363 

00002.000 0912988-0029 SCREW 6-32 X .438 PAN HEAD CRES 

00002.000 0411027-0805 WASHER-,FLAT .';'15610 X .312 00 X .035THK 

00002.000 0411104-0136 WASHER, LOCK-SPRING. HELICAL, '6 
QPL - "S35338-136 

00002.000 0416453-0022 NUT,PLAIN 6-32 UNC-28 HEX CRES.SHALL 
OPL - NAS671C6 

00002.000 0972988-0016 SCREW 4-40 X .438 PAN HEAD CRES 

00004.000 0416622-0011 WASHER.4 FLAT 
OPL - AN960C4L 

00002.000 0411104-0135 WASHER, LOCk-SPRING, HELICAL, 1ft 
QPL - MS35338-135 

00002.000 0972628-0001 WASHER,,,4 .11510 .20000-SHLOR NON-MET 
SEA -5607-45 

00002.000 0416453-0021 NUT,PLAIN,4-40 UNC-28 HEX,CRES,SMALL 
QPL - NAS671-C4 

00004.000 0410898-0004 WASHER"4 LOCK-INT TOOTH .11510 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

7-15 



_----------LIST OFMATERIALS------------, 

7-16 

OCTOBER 24, 19BO 

PART NUMBER REV 
2265830-0001 F 

DESCRIPTION ••••••••••••••••••••••••••••• 
PWB ASSY, 180 SERIES DATA TERMINAL 

ITEM. 

01B1 

0188 

0190 

0190A 

0200 

0203 

0201 

0201A 

0208 

9999 

QUANTITY. COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UN 

AR 0996552-0002 AOHESIVE,50CC BOTTLE,WELD AND POROSITY 
005912-290-31 

00001.000 2265966-0002 TAPE,FOAM,OOVBLE STICK,3/4 INCH SQUARE 

BT 

EA 

00001.000 2210188-0006 SOCKET,LOW PROFILE,OIP, 22 PINS, 10 CONT EA 
003612-DILB22P-108 
XU30 
003612-DllB22P-I08 

00001.000 2265830-5001 AUTO INSERTED PARTS LIST FOR 2265830-1 EA 
1238-3051-019 

00001.000 2265961-0001 FILTER, LINE EA 

00001.000 0539310-0506 RES FIX FILM 18.2K OHM 11 .25 WATT 
COR - NA55 
R144 
COR - NA55 

00000.063 0912431-0001 SlEEVE,PVC .125 10 .025 WALL 
SEE - TI DRAWING 

00002.500 0239999-9999 COST, SHR I NKAGE 

EA 

FT 

EA 



_--------~-LlST OFMATEAIALS,------------. 

r [BIUl,\R V ():l, 1,)1, I 

PflfiT lIuralf'R R i,V D[ 5C P rpl" I(::~~ ............................... . 
22658JO-0002 H P~HI :,;. SY , '" ~ SL-Ilf r S. Ton nfJt.RI) 

IT 1'1'. fllJ liN f I TV • COMPlHlFNl •• r)t- SCH IPTI(lN ••••••••••••••••••••••••••••• 11M 

0017 001)1)1.(\00 0971000-0001 IC T IL-lll OPTICAllY COUPLED I snLATOR EA 
TI -TrUll 

00]2A IJl 
TI -TrUll 

oon Of)OOI.QOO o97:.'f.2')-Of)() 1 r:EHIf1RK 'K I I, 49 OPTICALLY COUPLED EA 
TI -OC1449 

OJ] III U2 
f( -or. (44') 

0034 CJOl)2. JOO Llc) I)t, 08 "1- () no 4 Ie, S~:7/.1. S241.~1 LINE ORIVER EA 
-SN74L S244N 

no lItA lJ?fI 1128 
-Sf'.l7 4L S244tJ 

003S 00001.000 09'J675!i-OOOl IC,srJ74LS2'.5N BlJ S XCVR TRANS IT ION n 
001 29S-SN74LS245N 

OOlSA lI /,7 
0OI295-S~74LS245N 

0036 (;0001.'100 O')<)('029-0an IC, S"J74LS273N OCTAL D-TYPF FLIP /FLOP EA 
TI -StI74lS273N 

0016A U24 
1 I -SN74LS273tl 

OJ37 OO;J01.000 O'JIII.!.12-0001 NETwnRK,TMS-AOBO MrCRll IlROc[SSOR fA 
TI -T,'''S!lOf\O 

OJJ7 A l,n7 
TI - ... ·.,~IJOi\O 

DO]!! (10001.o0n f)'Jn46'l-OOO;' tlf HI,;RI< mSS'i04, r 10 .'I.ND TIMER fA 
II -H1S5504 

, on3llA U38 
Tl -T""S51)04 

003<) 00001.000 0'Flt.201-0002 'L:. S "I:JLL-l 102413 IT( 256 x 41ST CMOS RAM EA 
(",3464<J-SSIOIL-l 

O;J39A \)10 
034649-S'ilOlL-l 

O'V,O OOI)(}L.(}(lf) 221 O<)fI '3-')1)01 1(, HEX 01 FrERE~JT 1 Al cn'1PARATOR FA 
SfE fl- DR AW (NG 

0040:\ lI?Ol 
<;EE T(- DRAWING 

OOfil ooorn.jelO J'l7294{,-0f){'2 RFS FIX 750 1JI1~1 5 t .25 W CARRON FILM EA 
ROI~ - R-25 

0061A Rl43 
!:flll - R-?5 

00<)2 00')01.'.100 0<)72619-0004 I~ r SIS TIlIl VAil 500 nil ~1 'ir. • 'iW EA 

On9?A RD7 

00'11 (11)(101.000 0')7;> <;54-0COb Rf::) J S TOR. r r Xff), WI R Ewourm .r; nHM 3W U EA 
Sff - TJ OJ<AwH1G 

01) ')J A R205 
SEr - Tf DRAWING 

OO'll, 00001.0GO 0'1-'2<)/,6-01':74 rFS rl X 2.4K (111M I) ~ .25 ~I CARBON FILM FA 
ROH - R-25 

0,)94A R?33 
ROH - R-25 

0,')9b DGOOl.OOO 0'172 <n 8-1)098 RES. FIXED, 750 OHM", lW, " .. TnL. FA - .. 
SEE Tr- ORA,IING 

009bA I' 245 
SEr: TI- DRAwING 

00'J1l OOOO?()(lO ?2 11 ?f.4-f'O ~ I THERlnSTOR, OISC EA 
SfE TI- OPAWING 

00<)8A R634 R635 
SfF n- DR AW ING 

00<)<) OUOO? .:,),10 O'112<)7A-01',2 RfS FIX COMP 51K 1 WATT 51: EA 
QPL - RCR32G413JS 
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_----------LlST OF MATERIALS------------, 

r[~RIJAW ru. 19H1 

PART NIJ~'IIEll RrV n r S( RIP T I ON •••••••••••••••••••• _ •••••••• 
2~b5R10-0002 H Ill/A ASSV,78G SERifS. TOI' BOAI~D 

nUl. 
o (I<}'JA 

0100 

o J()OA 

0119 

011 <)A 

0120. 

0120A 

0121 

0121A 

0124 

OL24A 

0125 

0125A 

012f>A 

o L2 7 

0127A 

0128 

0128A 

0129 

0129A 

0130 

0110A 

01,31 

01311\ 

OJ 31 

OLDA 

OJ 3 tt 

0134A 

0115 

0135A 

7-18 

QUANT I,TY. cn~I"(l~.I[rJT.. lltSCH I PT ION ••••••••••••••••••••••••••••• UM 
R636 R617 
QPL - PCR32G413JS 

UOODl.000 0'JR1917-0001 RESISTnR,SELECTEO.743/745 PWR,PVOLTS fA 
1224- -000 
R139 
1:?24- -000 

OJ002.000 0<)96326-000<) CAPACITOR,ELECT •• ALUn., 390 CAP MFO EA 
SH Tf- ORAIHNG 
CI02 C625 
SfE TJ- on ~WI"lG 

00001.000 221"420-0005 CAP,PLASTIC,MFTAllIZEU.20t,4700 PF,ZOMHZ EA 
012624-5E[' TI DUG 

naa02.Dno OQ12h()l-nnOI 

00004.000 0777637-0006 

OCOGl.00J 221098C1-0001 

01)')01.000 1)"96llOl-OOO 1 

00nOl.000 0772116-on01 

00001.000 0R005?3-0001 

O(JO~.D0~ )<)9&712-0001 

OOI)01.oun f)Q7?'i r;'-oc)')? 

OJJ.ll.J)O '1~1arn l-I.lJ2J 

00001.000 ?2101l5Q-0001 

((JZ6 
nl?6?4-Srr TI DWG 
CAPACITOR 2JOIJF 200WVOC 10~ 
05670<)-076443 
C623 C674 
()5621l<)-07l.443 
Til AWif STOll. TI S99 
Tl- -TlS'l,) 
QI 0105 0106 0107 
TI- -TI 59C1 
IC, SIoIITrIIlNG REGUlAH1R 
.. FE r 1- JRA:UNG 
t1104 
!;fF TI-, [)RAWI~G 

EA 

EA 

EA 

TRANSISTOR.TIPI00 N-P-N,OARLfNGTON EA 
001295-TlPIOO 
0101 
0012'15-T IP 100 
TRANSISTOR TIS75 EA 
H- -T1515 
QI0Cl 
H- -TIS75 
TRAN5ISTnR-A5T2222 NPN SILICON EA 
1640- 2132-000 
010a QI08 
164 )-2112-000 
TRANSISTOR A5T2907 PNP SILICON fA 
TI- -A5T2907 
QI03 
TI- -A5T2Q07 
TPANSJSTOR,TIPI05 P-N-P POWER EA 
0312C15-T I PI05 
Q?I) 1 THJ<U 1)205 
0012'J5-TIPI05 
TPANSTSTOR,TIPI21 SILICON N-P-N OARLNGTN EA 
TI- -TlP121 
11206 
TI- -TlPIZI 
(RYSTAL UNIT, QUARTZ 
SU T - lowe; 
Yl 
SE[ T -I [)WG 
BUllER, PIEZOELFCTRIC 
SEr TT- llRAllING 
D<;1 
SEE TI- DRAWING 
r.ECEPTAClE,)-PIN AC PWR 
SCT -FA(-301 
J602 
SCT -FAC-30I 

EA 

fA 

FA 



_----------LIST OF MATERIALS------------. 

fl:[IRU.v~V 0), 1'1111 

Ptdn I,all-HI f Il Il r V Dlsr n J I)T In~J ••••••••••••••••••••••••••••• 
2?b58}O-00)2 H pwr ~S~y,7PO SFRfFS, TOP BOARD 

IT EM. 
0136 

0116A 

0137 

0131,\ 

01311 

01311~ 

013'"1 

0119A 

0140 

() 140A 

0141 

014U 

0147 

0143 

OJ43A 

0144 

0144A 

0145 

0145A 

0146 

0146,., 

0147 

0141A 

0148 

0148,\ 

0150 

0151 

0151A 

0152 

0153 

0153A 

QUANTITY. 
(10001. ')0 () 

00001.000 

rmWI'/'FNT •• 
{)'11?423-00)"i 

(JOOOI. 000 0996099-0013 

OOJ01.')nn n97~403-0001 

(100nl.000 n972854-0001 

non02.000 040&76Q-OOOI 

G0007.000 221CIRB-COIA 

ooon5.non 7210188-0016 

rODO?ono ~21018[1-0014 

00004.000 221nl~I1-,)011 

00001.000 2210188-0012 

00001.000 09Q659z-oonl 

00002.0CO 0112635-0001 

00001.000 0416434-C703 

00001.000 2265851-0001 

ntSCRIPfION ••••••••••••••••••••••••••••• UM 
CONNECTf1R PWB r~n"NTf:D 3 CONTACTS NATURAL EA 
017105-150429-1 
J61l] 
017105-;150429-1 
CONN, PCB HEAOEP qCKT EA 

J604 

IIEJlOER,PIGHT ANGLE 26 POSITIONS 
[lEI - 65624-126 
J3 
[I F I 
C.\R l r 

J(, 

- 6""74-1<'6 
ASS[MnLY,FlAT-flEXIBL£ 
- 88178-1 

AMP - 881711-1 
CO~N,nBl RnW,EOGE MTG-20 POSfTIONS 

-s[[ OW:> 
J5 • 

-SEE O~IG 

EA 

EA 

EA 

cnNNFCTOR,P.C. ~OARO 25 PO~ITION EA 
MIP - 206584-2 
Jl 
AMP - 206534-2 
SCREW,SPECIAL,CONNECTOR LOCKING EA 
elE - D20418-<' 
snCKET,OfP.40-PINS,lOW PROFflE EA 
SEE T -I DRAWING 
Xll37 XU38 
SEE T -I DRAWING 
SOCKET,OIP,24-PIN,lOW PROfILE EA 
SEE r -I DRAWING 
XU5<) THPU XU63 
<;EE T -I DRAIIING 
<;OCKET.DIP,20-PIN,lOW PRnfItE EA 
~EE T -I DRAWING 
XU47 X1I64 
SEE T -I nRA~HNG 
SOCK£T,DIP,18-PfNS,lOW PROfILE EA 
SEE T -I DPAWING 
XU44 XU45 XU56 XU51 
SEE T -I DPAWING 
snCKET,DIP,16-PINS,lUW PROFILE EA 
SEE T -I DRAWING 
XIJ48 
SEr T -I DRAWING' 
SWITCH.TOGG1E OPOT 3A/250 VAC 6A/120 VAC EA 
00Q353-q20 1l41BW3QE 
5600 
009353-<)201l4H3W3QE 
~PACTR, SWITCIl EA 
1224-9430-020 
CLIP,FUSF EA 
tiT -l0206~ 

rUSE 2.0 A 250V 3AG EA 
LIT - 312002 
FoOD 
LIT - H2002 
rlIP,AATTERY PACKAGE EA 
123A-5851-003 
",.,rT[RY PACK, MERCURIC OXIDE EA 
SEr TI- ORAW ING 
IIAT 
SE" TI- ORAWINr. 
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_----------LIST OF. MATERIALS----------...., 

fEOnUARY nJ, 19a1 

PART tlJWflf-1< Rrv nrSlRrftTION ••••••••••••••••••••••••••••• 
2?658]0-01)07 H PWR A~5V,1RO SfRIES, TOP BOARD 

ITHI. 

0154 

0154A 

0155 

015(, 

0157 

0150 

015AA 

0161 

016] 

0165 

o I£,£, 

016A 

01 (, CA 

0170 

0171 

017) 

0174 

0175 

0177 

0178 

017') 

OIAO 

OUll 

018? 

0181 

DIAl, 

01115 

018b 

0197 

01 Of! 

Ol9G 

0190A 

7-20 

OtlAlHI TV. cn~p()rJr:NT.. nr.Sf..R I PT ION ••••••••••••••••••••••••••••• UM 

onnnl.nno 2765971-0001 pmLJCnlH, FIXED Ell 

LIGI 

00004.000 C')72612-1)1)01 SfllA?, TI E DOWN,CAr.lLF-Nml-5TD ,0-1-114 D. EA 

nnnnn.]nn O~114rn-00lf! WIRf,RARE TlNNEO,lRAWG, COPPER 8US FT 
IWP -18-6]0 

00005.000 ?26~R2H-J101 CLIP, TRANSISTOR EA 
I ?lR-58?8-0G5 

');'):):)4.;)C)0 I)Q1?'.R7-nnOI JlJI1PfR PLUG,CONNECTOR BLACK Ell 
'>915- <)<)00- OCO 
n JIl J.'04 J607 
59 J5-0QOO-.}O() 

!)OOOO.6A8 ??lOOR1-000] ~tf1E,r:Lrr.,Cntm U/L STVLE 1213,2 1, AWG FT 
O,)041l4-IHE24A 

nonn?O()J ,)9')0115-0004 HE:AT5INK,TRANSISTOR .750 X .7"50 Ell 
013103-6073B 

REF 1'~~R31-<)gOI OrAG LnGIC, 7~~ SERIES DATA TERMINAL EA 

~EF 226~0]1-1ryJl TFST PRoe, 780 SERIES DATA TERMtNIIL FA 

')1)001.000 22S5 ... ·Vt- )001 JlJ~1prrl, vnL fAGE CONVERS (ON, 7AO SEPrES EA 
1 ?lR-·'Q 14-0 12 
J6J~ 

1 ?lil- 5'H4-012 
AI, 0')'1(,'i;>-r-OCOl ... nHE~(VE,LOCrrH 416 EA 

051724-1~SUPERHONDER 
00051.001) 09724~~-0n02 PIN,.0?5 SOUIIRE EA 

5915-[)300-000 
00002.000 009~93A-OOIR rYFLlT .121 BARR~L 00 X.Zlq LG FLANGE Ell 

lJSH - IISE-4 7 

0000J.170 0'172437-0005 INSULATTON SLEEVING 1/4" HEIIT SHRINKIIBLE FT 
LFS - HT-I05C-IIL-11 

00003.000 091f.'i?l-0010 PJSlJLATnR, .1470111 .750LG .500W Ell 
J552n5-7403-0'1FR-54 

01)()O~.()11I) 1)97;>'IIlA-d02° srRnJ 6-32 X .(.38 PAN HEllO CRES Ell 

00002.00U 0411')27-naO~ W.SIf[f{,fLAT,.1'56IO X .112 00 X .035THK Ell 

OG002.000 0411104-0l]6 WASHE:R, t.OCK-SPRING, fiElICAL, 116 EA 
I)PL - MS353H-136 

00002.000 04164~1-0022 NUT,PLAIN 6-]2 UNC-2A HEX CR[S,SMALl Ell 
QPL - NAS6 7lC (, 

1)0002.0J0 OQ72QA9-n116 Sr.REW 4-40 X .438 PIIN HfllD CRES EA 

00004.00U 041b('Z';>-orHI I/ASHff{ 114 FLAT EA 
QPL - ,Vlq{'()C4L 

n0002.nl),] ()ltl] 1')( .. -1135 II':'SIIII:, LOCK-~PlqNi" HELICAL, 114 Ell 
0Pl - MS15J~8-135 

vCOO?uOO 0') 77{.2fI--no.J1 ~IASltrp,tl4 .11'>10 .200P;O-SHLDR !'-lOtI-MET EA 
SEA -5607-45 

(10007.01)0 O.It>'t'i3-()021 ;\lIlT,f'I.AIN,4-40 (ltJC-2B ItFX,CRES.SMALL EA 
QPL - NAS671-C4 

nnO()4.001) 0410nqB-noo'. WASllrR 1/4 LOCK-INT TOOTH .11510 EA 

AR Oq'n5~ 2-0002 ,\f)ftES IVE, 50CC BOTTLE ,WHO AND POROSITY BT 
Q05')12-290-1l 

nOOOl.nOn 2?65966-0002 TIIPE,FOAM,OOVBLE STICK,3/4 IHCH SQUARE EA 

\)0001.000 ?~JOIRA-llo15 snCKrT,OII',22-PWS,LOW PR'1FItE 'EA 
~f!:: T -I Or,\~~WG 
XIJlO 
~;[f T -I ORAWIN(~ 



_----------LlST OFMATERIALS----------......, 

ff BR U ,\R Y 03, 19 R 1 

PART tJUIHlEll REV nr:scr I PT InN ••••••••••••••••••••••••••••• 
2765330-0002 H PWR A~sy,7Rn SFRIES, TOP nOARn 

IT Et~ • OUArIT I TV. c:m'pmlfNT •• DrSrRJPTlnN •••••••••••••••••••••• ~ •••••• UM 

0<'00 00001.000 nll';!13 0- ')1)01' AUTO INSERTEn Pt.fl TS l( ST FOR 2265830-2 EA 
~ 23f1-3057-()l7 

0201 .)0001.000 n 6t.1lO5- 000 1 • N[)UC:TOR, TRMISlfNT SUPPRESSOR EA 

0205 00001.000 0':'72<)46-0051 RE S r-IX 470 OHll 5 ." .25 W CAR80N FlU' EA 
Hall - R-25 

01'05,\ H142 
1'011 - ;(-25 

0201 oeool.OOO O~d')HO-O~O() r [s fiX FrlM 18.2K OHM 1~ .25 WATT FA 
COil - r~A55 

O?01A R 144 
COR - NA55 

070n 00000.063 0972437-00f)1 'itfEVE,PVC .175 10 .025 WALL FT 
:iEF - TI IJI{AW(NG 

')9<)<) OCOO2.?OC O;!3 <)f)C)'J-<)'lqC) CnST, SHR INKAGE EA 

7-21 
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,...... __________ LIST OF MATERIALS,------------. 

OCTOBER 24, 19BO 

PART NUMBER REV 
2265835-0001 E 

DESCRiPTION ••••••••••••••••••••••••••••• 
POWER SUPPLY ASSY, lBO SERIES, 12012JOV 

ITEM. 

0002 

0002A 

0003 

0003A 

OOO~ 

OOO~A 

0005 

0005A 

0006 

0006A 

0001 

0001A 

0008 

0008A 

0009 

0009A 

0011 

OOllA 

0015 

0015A 

0030 

0030A 

0031 

003lA 

0032 

0032A 

0033 

0033A 

0035 

0035A 

00]6 

QUANTITY. COMPONENT.. OESCRIPTION ••••••••••••••••••••••••••••• UM 

00001.000 0912499-0001 NETNORK,LM320T-5.0/MC1905CP,-5 VOLT 
SEE - TI DRAWING 
U600 
SEE - TI DRAWING 

00001.000 0222224-2141 NETWORK SN12141P OPERATIONAL AMP 
-SN12141P 

U601 
-SN121UP 

EA 

EA 

00002.000 0912942-0022 RESISTOR, FIX., 1.20K, 5W, 5t TOL. EA 
SEE Tl- DRAWING 
R601 R602 
SEE J(- DRAW ING 

00001.000 0912942-0041 RES FIX 22K OHMS 5 WATT lOt EA 
OAE - CW OR RS SERI 
R600 
OAE - CW OR RS SERI 

00001.000 0912918-0101 RES,FXO,CMPSN,lW, 5t, 1.8 K OHMS EA 
0]9008-SEE TI DWG 
R605 
Ol9008-SEE TI ONG 

00001.000 0912918-0069 RES FIX COMP 41 OHMS 1.0W. n EA 
SEE - TI DRAWING 
R604 
SEE - TI DRAWING 

00001.000 0972978-0065 RESISTOR,FIX.,3l OHMS,lW, 5t TOl. EA 
SEE Tl- DRAWING 
R611 
SEe TI- DRAWING 

00001.000 0972228-0010 .RESISTOR,VARIABLE 10K OHM CERMET FILM EA 
BOU - 3006P-l-l03 
R621 
SOU - 3006P-I-I03 

00001.000 0538425-0131 \ RESISTOR, FIX., 68K OHMS, 2W, 5t TOL. EA 
SEE TI- DRAWING 
R609 
SEe TI- DRAWING 

00001.000 091297&-0083 RES FIX COMP 1.0 W 180 OHMS 5 t EA 
QPl -RC32G181JS 
R607 
QPL -RC32G181J$ 

00003.000 0412645-0015 CAPACITOR,.1 UF .80,-20t 500VOC CER DIEt EA 
1222-3866-000 
C600 C601 C602 
056289-41C92 21 

00001.000 0912928-0001 CAP FIX MICA 1000 PF 500V 5t EA 

C603 

00001.000 0912924-0019 CAP FIX TANT SOLID 22 HFD 10 t 35 VOLT EA 
QPL -H39003/1-2306 
C616 
QPt -M39003/1-2306 

00001.000 0912924-001S CAP FIX TANT SOLID 41 MfD 10 t 20 VOLT EA 
QPL -M39003/1-2295 
'C621 
QPL -M39003/1-2295 

00001.000 0996326-0009 CAPACITOR,ElECT.,AlUM., 390 CAP MFD EA 
SEE TI- DRAWING 
C604 
SEE TI- DRAWING 

00004.000 0996326-0010 CAPACITOR,ElECT.,AlUM •• 680 CAP MFD EA 
SEE 11- DRAWING • 
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_----------LIST OFMATERIALS------------, 

OCT08ER 24, 1980 
~----------~ 

( -PART NUM8E~,_) REV 
~l- E 

DESCRiPTION ••••••••••••••••••••••••••••• 
POWER SUPPLY ASSY, 180 SERIES, 120/230V 

ITEM. QUANTITY. COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UM 

7-24 

0036A 

0037 

0031A 

0038 

0038A 

0041t 

001t4A 

001t5 

001t5A 

OOH 

005ltA 

0055 

0055A 

0056 

0056A 

0051 

0051A 

0058 

0058A 

0059 

0059A 

0060 

0060A 

0061 

0061A 

0062 

0063 

0064 

006 ItA 

0065 

0066 

00002.000 

00001.000 

00001.000 

00001.000 

00001.000 

00001.000 

00003.000 

00002.000 

00001.000 

0996326-0011 

0412135-0041 

0996281-0005 

0996281-0006 

0996103-0002 

0912951-0001 

\ 

0912051-0001/ 
-,' ... -

0800523-0001 

2265963-0001 

00001.000 094521t1-0002 

00002.000 0945241-0005 

00001.000 0945241-0004 

C601 THRU C610 
SEe TI- DRAWING 
CAPAC ITOR,ELECT., ALUM. , 1000 CAP HFD 
seE TI- DRAWING 
C605 C606 
SEE TI- DRAWING 
CAPACITOR,.0041UF 3000VDC 20' EX CER 
011590-0030-412 
C622 
011590-0030-472 
RECTIFIER,SILICON,FAST RECOVERY 
014099-SS3891 
CR604 
014099-553891 
RECTIFIER,SS3892/UES1302,VIRJ100V IIO'6A 
014099-SS3892 
CR605 
o 14099-SS3892 
TRANSISTOR,NPN,125WATT,SJ9094-2 
SEE TI- DRAWING 
Q600 

-SEE DRAWING 
TRANSISTOR,2N930A NPN LOW CUR AMP,TO-18 
MOT - 2N930A 
Q603 
MOT - 2N930A 
TRANSISTOR-A5T2222 NPN SILICON 
1640-2132-000 
0601 Q602 0606 
1Mo-2132-000 
TRANSISTOR A5T2901 PNP SILICON 
Ti- -A5T2901 
0604 0605 
Tl- -A5T2901 
XFORMER, SW RGLTR, PWR SPLY 

T600 

INDUCTOR,10 UH,5 AMP,fERRITE CORE 

l600 

INDUCTOR,10UH.3AMP,FERRITE CORE 

L602 L603 

INDUCTOR,5UH,3AMP,fERRITE CORE 

L601 

00001.000 0533599-0014 HEAT SINK,.15HT 1.29W 1.63LG ELEC CMPNT 
098918-LAT0383C8 

00001.000 0996285-0004 HEATSINK,TRANSISTOR .150 X .150 
013103-60138 

00001.000 0996151-0009 HEADER,PIN,4 PINS, STR. DOUBLE ROW 
022526-65611-108 
J600 
022526-65611-108 

00001.000 2265840-0001 CABLE ASSY, UNREGULATED D.C. 
1238-5840-0llt 

00001.000 2265841-0001 CABLE ASSY, SECONDARY D.C. 
1238-5841-014 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 



_----------lIST OF MATERIALS------------, 

OCTOBER 24, 1980 

PART NUMBER REV 
2265835-0001 E 

DESCRiPTION ••••••••••••••••••••••••••••• 
POWER SUPPLY ASSY, 180 SERIES, 120/230Y 

ITEM. 

0067 

0068 

0068A 

0069 

0075 

0076 

0017 

0078 

0079 

0080 

0081 

0082 

0083 

0084 

0085 

0086 

008U 

0100 

9999 

QUANTITY. COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UH 

00001.000 0912481-0001 JUMPER PlUG,CONNECTOR BLACK 
5935-0900-000 

00001.000 0112696-0009 HEADU,2 PIN .200LG SGL ROW,STRIP OF 2 
-0002363 

J601 
-0002363 

EA 

EA 

00001.000 2265966-0001 TAPE,FOAH,OOVBlE STICK,1 INCH SQUARE EA 

REF 2265831-9901 OIAG, LOGIC, 180 SERIES POWER SUPPLY EA 

REF 2265838-9901 TEST PROC, t80 SERIES POWER SUPPLY EA 

00002.000 0912988-0019, SCREW 4-40 X .150 PAN HEAD CRES EA 

00004.000 0411101-0051 LOCKWASHER' 4 EXTERNAL TOOTH CRES EA 
QPL - HS35335-57 

00002.000 0416925-0400 SPACER,'4 1/8"lG ALUM ANODllED EA 
-N4S43000-8 

00004.000 0416622-0011 WASHER.4 FLAT EA 
QPL - AN960C4L 

00003.000 0416453-0021 NUJ,PLAIN,4-40 UNC-2B HEX,CRES,SHALL EA 
QPL - NAS671-C4 

00001.000 0972988-0016 SCREW 4-40 X .438 PAN HEAD CRES EA 

00001.000 0411104-0135 WASHER, LOCK-SPRING, HELICAL, '4 EA 
QPL - MS35338-135 

AR 0415886-0001 SILICONE COHPOUND.8 Ol TUBEIMETAL OXIDE EA 
WAK - 120 

00002.000 0912632-0001 STRAP,TIE DOWN.CABLE-NON-STD,0-1-1/4 D. EA 

00001.000 0912608-0001 DIODE,IN5820 3AMP SCHOTTKY RECTIFIER • EA 
/40T -IN5820 
CR622 
/40T -IN5820 

00001.000 2265835-5001 AUTO INSERTEO PARTS LIST FOR 2265835-1 EA 
1238-3551-013 

00000.750 0239999-9999 COST, SHRINKAGE EA 
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c 

B 

A 

8 7 6 5 4 

NOTES. UNLESS OTHERWISE SPECIFIED 
~ INSTALL WA-:'~E.R (ITEM ee) (. BE.ARIND RE.TAlNE.R @] C.LAMP BEI.T ilTlM 2.~) ON CARR1~E EJ AF TEP. 114E CARf',AOoE WJ.IEE'L H./>.S 8[~N 

INSTALLED. PLACE liNE OlDP OF OIL (llEM 2a) 
ON TH[ AXil StllCW ABOVE THE WHEEl.... ~~~s 3~~: ~~:;/:3~r ~~~'\~~~:1R ~~~~ (I~MTI;~T ~~~ 4l )~s ~~~R~I~~ ~~rr~~~!;'i 

A O.IO!" 0,05 GAP e.~\~T!I B~TWE.E.N T~U~T WASHE.~ (IE. :VOLTA.GE ''=- APPL.IEO TO lORN t BL~ 

C.'ct&.os .c~·,,!.OIJt 
O.'lS .010 
0.'5 .~ 
C.SO .020 

O.8':~:H ,041.01 

.1, : g:;l .1 '\-s~ .!L~ 
1.25 '1)+'7 
'.27 .:J5l. 
5.0 .20 

12.?!2.5 .Sc '!"O 
;0 f.'fl 

~i.4Z'!:2.5 2.301:.10 
&~ .7 .... 
N.M nUB 

.U!C.06 ,.(;t.5 
GRAMS OZ 

(ITEM e2)AND "'THE ~URFAC.E Of ME.C\oI"'NI~M FRAME MOTOR WIRE'!!) A DAP OF 
0.50 EXISTS BE'TWE"EN THE 
5E.ATED Bll" ... ·If"ER (ITEM 4<4) AND T~E 
LE.FT E.ND OF Ttl&. CAAR\AGE.. 

~' '133'AR B 
SH3(C·t;l 

.lUe!ri!!~ 

ZSAR 

ADDITIONAl. 

CLASSIFICATION 

~ . . 

3 

I1lTORQUE jC1<'[W.5 TO .tl B! .0'" NM 
(I,jE."fJTO~ 1t[11O!(5) 

(1JIlTH emJT rJN .HJ2) 

CN ... SI14'3101CI_ In':;", {1/lM'S 
A -,,·2 DElfin ITEM 43., m:M 12P/N I 

WAS _w...-ooOI J lTEt.145 PIN WAS I 
1'L8 ·040t l1-ZB-flD .).t<":-';"" 

CN4$lt4(' lC1CIf._d, ........ (1)-1 --- -_. 

B :!t~/1Gt;;::.~~~TENS'yE 7-Z.8-Bo:;i!, ::_.,. 

C [N:'Vlf~(~: R·A~i6~REVISEO PE~_ 7-ZB-P.~ "I,r.. '~.' 

D ~~~~S~~~~~~~;:~v~;~~~~~ '-Z-~_B-: --.J:; .. -

22..:D~a .... 5-000E. STE.PPE.R. MOTOR W/O PR,INTI-ISP-.'b 
E658<i-5-0001 -STEPPE.R MOTOR --""/1 PRINT,.;~""'t.. 

P .... ",. U 50 !\IP" IC:)I~ 

;IMETRlcl: 

1-"-9() 

~ TEXAS INSTRUMENTS 

"'er' _.r ••• 

o 

c 

B 

A 
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c 

B 

A 

8 7 
NOTES CONT FROM SH' 
[5J INSLJRE. THAT DANCER 5PRING(rTEN' (0)15 NOT WARPED 

~~ ~~I~~A~(~~~AI~~~~l ~~E.i:"s{j-~~D 2.~3~;5 1:C-~=~R 
~Rf'.MS WM[N DANC.E.R RDLLE..R BOTTOtil~ ON MEL~AN\""M 
1:"':1.",",,£ 

IrvYTAU .. AAP{R DEFLE C7£11? (ITEM 7) ~(/CJ! IliA1 If GIII'tJF 
.'YO MOU TJfIlIV 1.;'5 EXISTS 8f7WC~ N n~r PAPER ROl.l(1? 
(iTt'M Il) ,Qf\lO 71-1£ PRP£R [)£FLErTlJI? 

8 7 

6 

:zJ ItfST.ftLL PRIt.JT H[~O (IJfM57}ro eAItRIAC£ ... ·jS'(OT(M 'Ij,BOIJ(, 
C ... lrrllU TU PROP£l\lYI'IUCIICAIII1IA6E IISSV 

[j] DRES5 CLIP AN!) CABI..£ IN PllSI1l0N USING l'Wf ClIP 

(3J ~~~~gN ;R[~~N":CE~E:~ :Tlr~t~ 60) ON FRAME 
ADJACE.NT TO TI\E. OPE-NINe, FDf( Tt-I£ PUlL£'f 
TENSII":IN ARM(lH.M 8) 50 THAT PAD l~ &TWEEJII 
THE. IN';lTALLE-D ARM AND FRJ>.ME. At.lD DOE~ NO, 
E "-TE.ND BE."fDND Tnp OF FRAME 

SEC.TION A-A 
5H I (C-5) 

6 4 

37 

5E..E. VIEW 0-------
5H 3. (A-S) 

VIE-W E-E 
S~\ (C-3.) 

2PL 

D 

c 

B 

A 
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c 

B 

A 

8, 7 

NOTES: (CfoNT) 
~ FllAM TAPE TO BE PUT ON FRAME %D!l5 

FI((}M 1 UE I).ISID[ tU(.E. OF T"£ FI(AMt. Of"( IIIE 
LEFl Stl)E ANlJ "'i1IIIN I.n ilF THE FAA/¥( IN fPmT 

8 

23P.'[f 

I)PL.I>.c..E... T'f.,.N.o;,ION I>.RM(I"TE.w\ a) 
IN CATCH PO'=>ITION. 

3)Sl.D'l'iLY RE.'LE.A~E. 'f....N5.\ON 
~IV\ FROM C.A"C.~ POs,lT10N. 

4)PDTP",E MO,O"," f>UL-LE..Y 'F~M 
ONE E."TREME. \t) THE OTHE.f',. "'TO 
ENSURE" PP.OPER MESHING OF THE: 

VIEW C 
SH I (A-c;,.) 
SCALE ~E. 

PULLE"lS 8: 8[t .. :T TITTH 

7 

6 

6 

~ 
<i 

5E1 10 TlUS DlMEN.SION m:FOR~ 
PROC.EEDI~G TO SlEP 3 

4 

SOLE-NOlO A';,.5.Y(IIE..M '3.) 

~----"'~--' I-r 
2 IN~TALL ElAIL UN"KOTE.M 35)AND ADJU5r.T 

HE-AD LIFT .0 DIMEN.5.IQN S.~N BY 
AD,Jl.)~TIN.G ~OLE.N.On::l PLU~E..R 

VIE.W D 
SHe.. B-a 

4 

3 

VIEW B-B 
SHI(C-7) 

SL.ALE. 1:1 

D 

F 



_----------LIST OF MATERIALS----------..., 

OCTOBER 24, 1980 

PART NUMBER REV 
22658~5-0001 F 

DESCRiPTION ••••••••••••••••••••••••••••• 
... ECH ASSY, STEPPER MOTOR WfPRINTHEAO 

ITE .... QUANTITY. COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UM 

0001 

0002 

0003 

0004 

0005 

0006 

0001 

0008 

0009 

0010 

001l 

0012 

0013 

0014 

0015 

0016 

0018 

0019 

0020 

0021 

0022 

0023 

002~ 

0025 

0026 

0027 

0028 

0029 

0030 

0031 

0032 

00001.000 0941348-0001 FRAME,MECHANIS ... ,743f745/765 

00001.000 2265852-0001 MOTOR, DRIVE PRINTER ASSY 
1238-5852-000 

00001.000 2265849-0001 SOLENOID,PRINTHEAD ASSY 
1238- 5849-000 

00001.000 2265848-0001 CARRIAGE ASSY,PRINTHEAD 
1238-5848-000 

00001.000 0983818-0001 WINDOW ASSY 
1222-3818-000 

00001.000 0983873-0001 SPRING,DANCER 
1224-3873-021 

00001.000 2200030-0001 DEFLECTOR,PAPER 
1224-0030-013 

00001.000 2265827-0001 ARM, PULLEY TENTIOH 
1238-5821-016 

00001.000 0983883-0002 SPACER, PULlEY- PMT 
1224-2883-016 

00001.000 0199488-0001 BALL 8EARING 

00001.000 0999258-0002 SPRING,CABlE TENSION IMK121 
0000-0000-000 

00001.000 0999263-0003 ROLLER,PAPER DRIVE 

00001.000 0172684-0005 BEARINGS,SLEEVE-FLANGED NYlON .2510 10 
THM -4tl 

00001.000 2265863-0001 PULLEY,IDLER 
1238-0000-000 

00001.000 0983872-0001 ROLLER ,DANCER 
1224-3812-021 

00002.000 0983874-0001 PIVOT 
1224-3874-000 

00002.000 0983889-0001 8EARING,ROD SUPPORT 
1224-3889-020 

00001.000 0983884-0001 ROD,CARRIAGE 
1224-3884-035 

00001.000 2265930-0001 BAIL BRACKET, 180 SERIES 
1238-5930-017 

00002.000 0983938-0001 BAIL RETAINER 
1224-3938-029 

00002.000 0912485-0001 WASHER,STEEL-THRUST 

00001.000 2265925-0001 BELT, TIMING, CARRIAGE 

00002.000 0972988-0013 SCREW 4-40 K .250 PAN HEAD CRES 

00008.000 0416622-0011 WASHER.4 FLAT 
QPL - AN960CU 

00008.000 0411104-0135 WASHER, LOCK-SPRING, HELICAL, .~ 
QPL - 1'1535338-135 

00001.000 0~992~6-0001 PAD,FRICTION 

AR 0232513-0001 OIL .43 TERRESTIC 
HUM 

AR 0232334-6050 LUBRICANT SILICONE GRS IT GR 2 Ol TUBE 
SEE TI- DRAWING 

00001.000 0983916-0001 SPRING,EXTENSION 

00005.000 0912988-0015 SCREW 4-40 K .315 PAN HEAD CRES 

00001.000 0989112-0002 LABEL.WARNING,143f1~511631165 

EA 

EA 

EA 

EA 

EA 

fA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

fA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

fA 

TU 

EA 

fA 

EA 

7-29 



_----------lIST OF MATERIAlS------------, 

7-30 

OCTOBER 2~, 1980 

PART NUMBER REV 
22658~5-0001 F 

DESCRIPTION ••••••••••••••••• _ •••••••••• ~ 
MEtH ASSY, STEPPER MOTOR W/PRINTHEAD 

ITEM. 

0034 

OUANTITY. COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UM 

0035 

0036 

0037 

0039 

oo~~ 

0045 

00~6 

0047 

0052 

0054 

0055 

0056 

0057 

0058 

0059 

0060 

0061 

0062 

9999 

00001.000 2265899-0001 MOTOR ASSY, PAPER ADVANCE 
1238-5899-000 

00001.000 0941347-0001 RETAINER,BEARING 
1224-11U-000 

00001.000 2265926-0001 GEAR, PAPER ADYANCE 

00001.000 0941346-0001 

AR 0802749-0222 

00001.000 226.5867-0002 

00002.000 0085936-0018 

00001.000 0972990-0017 

00001.000 0416453-0021 

00001.000 0411027-0803 

00002.000 0972988-0017 

00002.000 0411101-0057 

REF 2265919-9901 

BAIl,LlNI( 
1224-1346-006 
ADHESIVE,THREAD SEALING AND LOCKING 
LOC - Tl-222 
BUMPER,t.EFT 
---------000 
EYELET .121 BARREL 00 K.219 LG FLANGE 
USH - 'SE-47 
SCREW 4-40 K .625 FLT HEAD CRES 

NUT.PLAIN,4-40 UNC-2B HEK.CRES,SMALL 
OPL - NAS671-C4 
WASHER .125 K .250 X .022 FLAT CRES 
OPL - MS15795-803 
SCREW 4-40 X .500 PAN HEAD CRES 

LOCKWASHER '4 EXTERNAL rOOTH CRES 
QPL - MS35335-57 
MECH. TEST PROCEEDURE, 780 SERIES 

00001.000 2206586-0001 PRINTHEAD ASSY, EPN 3632 
1228-1586-000 

00001.000 2265975-0001 LABEL ,PIN AND REV. LEVEL 
1238-0000-000 

00001.000 2265916-0001 LABEL,TEsr,DATE,S/N,SITE CODE 
1238-0000-000 

00001.000 2265983-0001 PAD, TENSION PULLEY ARM 

00001.000 2265980-0001 TAG, BEARING, 780 SERIES 

00001.000 2265933-0002 STRIP,FOAM,SHELF 

00002.000 0239999-9999 COST, SHRINKAGE 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

fA 

EA 

EA 

fA 

EA 

EA 

EA 

fA 

fA 
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_----------LlST OF MATERIALS----------...., 

7-32 

OCTOBER 24, 1980 

PART NUMBER REV DESCRIPTION ••••••••••••••••••••••••••••• 
2265848-0001 A CARRIAGE ASSY,PRINTHEAO 

ITEM. QUANTITY. COMPONENT.. OESCRIPTION ••••••••••••••••••••••••••••• UM 

0001 

0002 

0003 

0004 

0005 

0006 

0001 

00001.000 

00001.000 

00002.000 

00001.000 

00002.000 

00001.000 

00001.000 

2265846-0001 

2265918-0001 , 

2210152-0003 

2265853-0001 

0912619-0009 

2265865-0001 

0056987-0009 

CARRIAGE, PRINT HEAD 
1238-5846-003 
CLAMP, BELT, TIMING 

·1238-5918-000 
BEARING, SLEEVE, PLASTIC. .2525 A DIA. 

AXLE SCREW, THREAD fORMING 

SCREW '4-20 X 3/8"LG THO fORM,HEX 

WHEEL, CARRIAGE 
1238-5865-002 
RING,RETAINING,TYPE "E" 

EA 

EA 

EA 

U 

EA 

EA 

EA 

\ 
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NOlES, UNl£SS OIIOWIS[ Sl'fClfIfD: J; ~ REMOVE. PLUNCle.Po FROM SOLENOID ITE.M e. .... 1010 
IN !!ITI'ILL 0 RINo. (ITEM 4) pN PLUN. ER., P CE. 
ONE. OI\OP 0,. OIL. (ITE.M ...,) ON PLUIlle:.E.R. aEI'OR.E. 
I\e.PLAC,1 N G 
ALL DIMEMSIONS. ARE. IN MILLIM~Tf'\e.~ 
CU,NI.AAL TOLI."ANCE.~ 

ONE PLIICE. o. ~ 
TWO PLACe. O.~!O 

V A I AT' 

Q,Z.s. ,010 
O.~ .oe 

SE 
NO 

IDDIT "'-8P'£C 
PROCE.SS 

AODITlONAL 

CLASSIFICATION 
-1fOII COftRILATION 10 GOVTIIND 8PEaFICA , BEl' TI DllAWlNCI .,...., 

4 

3 2 

.'P2SII 

3 

REVISIONS 

MY 

A CN451Z5ICD>c'.4-,t.: .. flUM 
1 PH WAS' 'l2WIJH4I1 
CN447533 (C) C.~lt.toAu 

!J LItt ITfM I PIN WIIllZ""UO 
-fJIlJl 

C CN453276 {C)C,l4..61uo.H (II LM 
ITEM I PIN WAS'I.'lDW3I-OD/ll 

:IMETRICr 

o 

c 



_----------LIST OF MATERIALS-----------, 

7-34 

OCTOBER 24, 1980 

PART NUMBER REV 
2265849-0001 C 

nEM. QUANTITY. 

0001 00001.000 

0002 00001.000 

0003 00001.000 

0004 00001.000 

0005 00001.000 

0006 00001.000 

0001 AR 

DESCRIPTION ••••••••••••••••••••••••••••• 
SOlENOID,PRINTHEAO ASSY 

COMPONENT •• DESCRiPTION ••••••••••••••••••••••••••••• UM 

2200031-0003 SPRING,HEAD LIFT .STEPPERJ EA 

0983816-0002 SOlENOIO,PRlNTHEAD EA 
1224-3316-000 

0983900-0001 KNOB ,PLUNGER EA 
1224-3900-014 

0983969-0001 O-RING EA 

0983968-0001 WASHER RUBBER 1132 THK GRAY EA 

09839l5-0001 WASHER,SHOULOER SPRING EA 
122,.-3915-000 

0232513-0001 Oil 'lt3 TERRESTIC EA 
HUH 



'c 

NOTES. UNlfSS OTHERWISE SPECIFIED: 
HEC.K "H~" NO \lolNtllNC:o OF 

THE $oc.I'Ur,W(IT.)I~ THE 
BRAC.K~" [IT 3) OC.c:.URs. THAi 
WOU\..O A\..\..O'-"l ,HE. SCP.e.'-"I 
'TO SAC.K OU::T l!>EFO~E 'THE 
CAP.~IER. (1,5) 'TON c..U£. SO'TToN\~ 
OUT A~"'INS.' ,HE ~\..o, £.1'40. 
A ~S E.w\~L..1!. 5E."'~F\ (I'T I) TO 
c:.A~F\IIO~ CI, 6) '-"11TH "!TEM 6. 
C\..AMF> IN PO'!!l",ON II.'=' PER. 
M£,I\OOS I'""S'TR.Ue'Tlo"' .... "'u..D+J 
'"'{'O CUR." 30 II/INIJ7'E'.5 S&.FoR.& 
IN"'A\..\..\"'G- 01'4 "'1!.lC.' "'-..$0'( 

CLASSIFICATION 

ALL.. DlMEJJ~ItJ.l~ 'AR~ IN M'L..L..IME..T~ 

GEIII£AAL.. 'Tn..E.IV\NU~ I 
llNE.. PL..At-E. I 0.5 
'TWO I'I.AC.E. I 0.2.5 

PROCESSU-POIt COAMLATJON TO CIOVTItND SPECtRCA11ON8. 111 OftAWiNCI ,....., 

4 3 

2 

REVISIONS 

DlSCAiPTION 

c 

IMETRlcl 

LM " 



_----------LlST OF MATERIALS~---------""'" 

7-36 

OCTOBER 2~, 1980 

PART NUMBER REV 
226585~0001 B 

ITEM. QUANTITY. 

0001 00001.000 

0002 00001.000 

0003 00001.000 

OOO~ 00001.000 

0005 00001.000 

0006 AR 

DESCRiPTION ••••••••••••••••••••••••••••• 
SENSOR,FEEDBACK,WHEEL MOTOR 

COMPONENT •• DESCRiPTION ••••••••••••••••••••••••••••• UM 

2265951-0001 SENSOR ASSY, 780 SERIES EA 
1238-5101-021 

0960177-0001 SPRING,FEEDBACK SENSOR EA 

2265861-0001 BRACKET, MOUNTING, FEEDBACK SENSOR EA 
1238-5861-017 

091298B-0023 SCREW ~-40 X 1.50 PAN HEAD CRES EA 

0983919-0001 CARRIER EA 
1224-3919-012 

0996527-0001 ADHESIVE,LOCTITE 416 EA 
059124-16SUPER80NDER 



o 

c 

B 

, I L 21 ts I • 
1m ALL OrMEN!!JI£)W!t ARE. IN MILL1ME..Tf\~ 
a GENERA.L TO~ 

a.JE PI....ALE.:tO . .!5 
"'TWD PLACL!.QZ'!S \ 

ffJ UY liTEM III rlJ.s.T.Ulm AT PIU' O' "2O\{ITEMIIl 

-... 

-0-1. 
0.' ,., .... 
I~.a 

ZOI.2. 

''IOU 
.010 
.01 
.21S 

",(03 
1.00 

~Q f~PROC::: 

8 

\ 
'\, 

7 

'= 
.. 
-r,-, R.O 

Z alowu 
J y£u.ow 
+ ORAUGE' 
5 lUCK 
~ Wl/.T£ 

-. 

6 

",:: II~ ~ ~~ 
... 
~ •.. BH ~201 -I . 

1 p I 
-, 

I -3 
-4 

-5 -~ 
All ,,-10 '201 ·7 , o 

- -

c 

'j 

B 

-0001 MOTOI\ OR1V£-AtUITER.1SS'i .. DASH ~o DESCRIPTION 

A 

1-.,-,. 0 96214 2.26~M2. 
-.~ 



_----------LIST OF MATERIALS----------....., 

7-38 

OCTOBER 2~, 19BO 

PART NUMBER REV 
2265852-0001 A 

DESCAIPTION ••••••••••••••••••••••••••••• 
MOTOR, DRivE PRINTER ASSY 

ITEM. 

0001 

0001A 

QUANTITY. COMPONENT.. DeSCRIPTION •••••••••••• ~ •••••••••••••••• UM 

00001.000 2265922-0001 MOTOR, STEPPER 

Bl 

fA 

0002 00001.000 2265850-0001 SENSOR,FEEDBACK,WHEEL MOTOR EA 
1238-5850-000 

0003 00001.000 226586~-0001 PUllEY, ORr VE EA 
1238-0000-000 

0004 00001.000 2265841-0001 WHEEL,FEEDBACK SENSOR,PRTHD STEPPING MTR EA 
1238-5841-003 

0005 00002.000 0912988-0013 SCREW ~-~O X .250 PAN HEAD CRES EA 

0006 00002.000 0411101-0051 LOCKWASHER' 4 EXTERNAL TOOTH CRES EA 
QPL - MS35335-51 

0001 00001.000 0~18212-0040 STRAP,TIEDOWN,ADJUSTABLE,PLASTIC EA 
QPL - MS3361-4-9 

0009 00000.500 0912436-0012 INSULATION,FLEXIBLE FT 

0010 

0011 

OOllA 

0012 

00006.000 0912104-0001 CONTACT ELEC-lOCKING.WIRE-TO.025 SQ POST EA 
AMP - 87124-1 

00001.000 0912484-0001 CONNECTOR HOUSING 1PINS EA 
000119-1-81115-5 
P201 
000179-1-81115-5 

00001.000 0800335~0001 KEy,POLARIZATION,CONNECTOR EA 
BEl --65301-001 



6 !5 4 3 

/I! 
I ! ! , I 
I : 

-~ -~I 
~. II 

~\ ~ II 
, ~ 
'0.> (0 '1l 
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IMETRlcl 
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_----------lIST OF MATERIAlS------------, 

7-40 

OCTOBER 24. 1980 

PART NUM8ER REV 
2Z65815-0001 A 

ITEM. QUANTITY. 

0001 00001.000 

OOOZ 00001.000 

0003 00001.000 

000-\ 00001.000 

0005 00001.000 

0006 00001.000 

DESCRiPTION ••••••••••••••••••••••••••••• 
MUFF ASSY • MIKE 

COMPONENT •• DESCRiPTION ••••••••••••••••••••••••••••• UM 

2265879-0001 MUfF • OUTER EA 
1238-5819-003 

2265874-0001 MUFF • INNER • MIKE EA 
1238-5874-002 

2211333-0001 MICROPHONE.IZ00 8PS EA 
SEE T -I DRAWING 

2265933-0001 STRIP.FOAM.MUFF fA 

0983834-0001 WIRING HARNESS. MICROPHONE ACOUSTIC CPLR EA 
1224-3834-060 

2265904-0001 RING. FOAM. 'MICROPHONE EA 



6 4 3 

• 

IMETRlcl 

A 

6 5 



..... ----------LlST OF MA:TEAIALS------------. 

HIIPUARY 03, 1<)81 

P,\RT I/lJMflEI~ REV 
22~5010-0~OI ~ 

ITEI·'. (,)1 JftNTI JY. 

0001 OODel.OOO 

0102 OOOOI.OGO 

0.)0) 00001.000 

. (100', 00001.000 

0005 00001.000 

0005A 

0006 OOO1'l2.000 

0007 0(,001.000 

DOO!! AI< 

O(}O') AI< 

7-42 

.r)E~CPfPTTnN •••••••••• ~- •• 4 •••••••••••••• 

MUFF ASSY , SPEAKER 

COMPONENT.. OrSCRIPTION ••••••••••••••••••••••••••••• UM 

2;>65117<)-0001 

l.U<;OIlO-OJOI 

2211305-0001 

226,)<1)1-1)001 

0')17484-0002 

0'H2104-001'l1 

2266004-0001 

Oq'lb~2 7-000 1 

0415~~32-0()Ol 

/·lIIFF , OUTER 
12J8-<;I\7q-005 
14IJFF • HINER • SPEAKER 
1219-58AO-003 
SPEAKER, 1200 BOS ACOUSTIC COUPLER 
SEE TI- ORAIHNG 
STRIP,FOAM,MUFF 

EA 

EA 

EA 

EA 

(IlNN(CTOR HOUSING 2 CONTACT EA 
Tit) -7115-6 
P401 
TlA -7175-6 
rONT/',(T HEC-lOCKING,~IRE-ro.025 SO POST fA 
AMP - R7124-1 
RING, SPEAK[R. N[OPRENE EA 
1231)-6004-000 
AOHE51VF ,UlCTITE 416 EA 
059724-16SUPERBIlNDER 
COMPOIJND, S It leONE GREASE TU 
C(lR - OC-4 



D 

8 7 

NOTES" UNLESS OTHERINISE SPECIFIED 

tB ~~~~~";;;t~~L~~P.~~~ IN MILLIME1Rt:~ 
ONE PLACE: 1: D.'5 
TWD Pl~CE:! 0.'25 

~ "'<;~ALL ~AN (I1EM ~)ANO \'l&lilQN sa TH"'i 
Tilt BLADES ARE CJ.N1fRED BETWEEN THE. I'MUI'H,ltG 
I:l12AC'k:£T (llEM IO)AND n[ P\NB (ITEM '3) 

~ ~~~~OE~'i~E'~c~A~~L~RD~R IT~M AND IS ~~/NIiN 

6 IS 

~ APPLY 11[N\ 11" TO NON- TEXTURED AREA 
TIGHTEN TO .90 t .06 NEWTON ME.TItE~ 
TI"~T£N TO ... 0 t .or. NrWTDN MfTRES 

10. POWER CMD 5HIPP£D wnH A5.StMB\..IE$ I!I: HJtLUOED WITH 
TE'RMltu~ L Ace KIT (ITEM 22) 

II, ORDER ENTRY CONFIGUW."'lON (l'lIOflHF \.JIISPKIFIED 
5140ll.T SIC:NAL c..ROOND TO {,,,,",sm. GROUND 4!:'I'·INSTAUIN6 
"LlMP£R. ClN JIoDl, 10 ISCl.PI1E 51&NAL G.'-DU~D tRaM 
C~JUStS GROUND OMll JUMPER. ON JI:I07 

12 MfI.'t t;A.P BiTt-lfEN ovn:1t 1218 DN SIDE INSE!l.T AND IItN£R CDIJER 
~"'ll S~ 1.,}'lMM 

~ INSUIi![ ,TbO'2. (POWEI2. CONNEC.TO~ ON Wv'B A~W mM 3) 15 
INSTA.L.lED IN RtlA.INING ~LD1S Of Till Bf\SE (InM I) AND 

1tJ, ~£i~[p~~~~~~(6~~D~)F:~r~R\l1~N~T~~~~ 1~~~wArzr (IITM II) 13. MAl GfW BETWEIN JL"TEIt RIB DN SIDE INSER.T AND BASE SilALll\[ ?'5'tMM 

c 

C'2S 

B 

A 

•• D~.~ 

G.7~!·.ff' 
o.90!./)!:; 

FSPEC 

PROCESS 

8 

CI,ASSI-FICATION 

7 6 5 

6 

VIEW G-G 
SCALE-: NDNE 

4 PL 

4 3 Z'lJb!J881 

14-. TII[~E SWILL i£ 2.54 MM LIMn TC 1.A1H!AL GAP PDWfEN 

15. ~~ill~lO,s:~a;E A~~5:~I~I~~N:O~~~;~8[fWr£N A 
"~t. SlOE IN~UT "'NO' B~SE DQ. INNER CllVDZ.. 

16. ROM rn IS PIIf1 Df 1dT&IWID k'n WH\(~ L'l A SAlES 
ORtt:R ITEM. IN.~UKE TII"1 PUH., JDMS ARt. IN"I1AUfD 
'TO I'IIATeH j,ltviOAK/) It/! C 

!ill T~\WI rAoN CUTUUl bN CO\llQ. (HEM~) TO IlWNSIDNt ~DTr 
!iii ~~~DNs$~~~(T.fd~Sj~~llfK\.It~o~tJr~E\~J1~N\ 14) ='-=--~'-'-"===--='-"'''--'===~==:!...:~~ 

RlWER SUp~y (11£/1/1 'l )"NO TERMINAL ELECTRONICS 
(11£1'1' l) 

tJOT£$ com 5" 2 

2. 

IMETRlcl 

-, 
QTY NO 

7_ZIj·fjo 
~ TEXA.S INSTRI MUHS 

781 RD DATA T[RMINAL 

10SlS 

""" IOF 

4 30 LM I. 

D 

c 

B 

A 



B 

o 

c 

B 

A 

8 

7 

SECTION AA 
Q:ALE: 

S" I 
ROTATED ~Q CW 

/ 3 REF 

SEc..TION D-D 
SCALE: NONE 

Z p~ 
jlOTJlT[O"D~CW 

)\-l.1 

7 

SECTION .b: - b: 
SCAl[" NlIYE 

S"' ROTATED SD"CW 

6 

6 

5 

""'liON 5-B 
SCALf; NftNE 

~'";r."tD ~ouLW 

'" I 

6 REF 

4 

L 
F- -..j t=;.,,~., ~- -J~ 5.,.,., ~ 

S£C.lION F. F 
(MOOI!="ICA110N) 

SCALf: III 
ROTATED 45° C'N 

''"' , 

5 

StCllO" F-r 
(IN~iA\,I,..AiIQN ) 

SCALE.: III 
~TAT(Q 45' CW 

," I 

3 

3 5881 

NOTE'l: !c,'NT 1 
Iq [ITEM24) \(~ fliRT ~JO "%4'''-3,QTY2. ARC I~ST.4LlED 

'.~) SOC.KEH XVt4 AlIO XU5"1& '. 

~ ~OR 12IlV T£RMINI-'IlS sn JU~P{R PLUG nN HEM 3 BUM,!,I 
PINS I 8.; ~ ON JlIDb ANT) r-'N~ 4 8(~ NY JIPDS 

~ ;CR 'Z10V TERMINALS SE.T JlJMWZ 'l./:; j~ rtE~~ 3 ~~HJfEN 
PINS lik2 DN JIoO" ~~D DINS .... 5c'5 ,)\1 J.as 

rm C[N1£il. OP£R"-lNI. RE.HR~N('.f .:~~t'\ t ,l'r:Vlib) r N ti\lbH<:;iD: 
rl\Vfl1.. [){lOR WITHlhl ! 1.3 flF r~JVT(12 WJ[ Of DOOR. 

23 JR~ER [tmrfCOm:I;;URATIIJ" IlPTIIIN'.I~ r.lP(t=. "\..T l'lr"7~~'-';;: rVlII': ~1·. "1-11 

l'i NO' s,P'KlfrEf), ~HrR"T ,1204-1 T!\ J2b4-'t IW IItI\T"l\.\NG 1l,'I,='< 
~ FOR 120V UNITS, ,.i-IE JUMPER PLUG IS, 1"~TAllED .Ai Jb05. PINS I A!'iD '2., 

ON. ITEM 3. FOR 23DV UNITS TI4E JUMPE:R PL.UG IS REMOVED FROM J&05 

~ ADD I1l"M i:.7 TO BASE, CENTERED UNDER ~AN 6RAr~ ro -I UNlrs ONLY. 

~ INsrAll HOOI< F"ASTENEIf (ITEM e8J rO PAPER lOliDIA/6 INSTRUCTlaN PA6£ 
AS SICNIN, i fIISTAlL tJJOP FASTENERflrEM Z9) TO PAPCR tJODR AS .5H()WN 

CABLE HODI'. UP SCHEDULE 
~E"\"RKS DESCRIP ION 

FAN AS~£MBL'1 

I7RINT\-\EAO 

I'.£'1BDARD ASSEMBLY 

8'3.S7REf 110 

v'"w C-C 
SCAlI : ~ONE 
~OTATE:D 90 D CW 

S"' 

SlART FINISH 

P"'!O'2... T 3DZ 

PS J5 ;:~INT\.IEAD I~UJDE D wn~ 
liEM 4. .--

PI. .J" -:1)------

o 

C 

B 

A 



D 

c 

B 

A 

8 

'VILW':: ~ 
:'~I.d:· l!1 
~\, I ((. ... 1 
-OCLI/.;NlY 

ALTERNATt ON I!FM .36 ONlY 

~U605 
VIEW oJ 

SCAtf·NONE 
SUI ((·6) 
-DOD/ ONLY 

CiJ IT'£M 3 ONLY 

8 

7 

"c. H-H 
S':"A>-E:I/I 
~I-l J (C-4) 

lJi(Y'I J [C 
<;CDH:'L,: 
'>H I (C-~l 

- O()C2 ONLf 
Ai.1EIWIJTE ON ITEM "M> ONLY 

n8DD~1 ;IJ605 

VIEWJ 
SCltlE'NQN£ 
SIll lC-6) 
-ax>2 ONLY 

OAi ITEM .3 ONLY 

7 

6 

6 

VIF:W K,-K 
:j[ALE: NONe 

SHI ([.-3) 
ROTATeD 9CI' C'IV 

5 4 

4 

3 22{,,;.81 

D 

c 

B 

A 



_----------LlST OF MATERIALS------------, 

7-46 

OCTOBER 24, 1980 

PART NUMBER REV 
2265881-0001 A 

DESCRIPTION •••••••• ~ •••••••••••••••••••• 
lBl RO DATA TERMINAL. 120V 

ITEM. 

0001 

0002 

0003 

0001t 

0005 

0006 

0001 

0008 

0010 

0011 

0012 

0014 

0015 

0011 

0011A 

0019 

0020 

0021 

QUANTITY. COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UM 

00001.000 2265962-0001 

00001.000 2265835-0001 

00001.000 2265830~0001 

00001.000 2265845-0001 

00001.000 0999232-0001 

00001.000 2265886-0001 

00001.000 0999228-0001 

00004.000 2265982-0001 

00001.000 0983863-0001 

00004.000 0912988-0013 

BASE ASSEMBLY WI GLUED DOOR EA 
1238-.5962-000 
POWER SUPPLY ASSY, 180 SERIES, 120/230V EA 
1238-3501-013 
PWB ASSY, 180 SERIES DATA TERMINAL EA 
1238-3001-011 
MECH ASSY, STEPPER MOTOR W/PRINTHEAD EA 
1238-58lt5-0tl 
FAN ASSEMBLY,1631165 EA 
1222- -000 
COVER ASSY,180 SERIES W/O MUFFS EA 
1238-58B6-000 
SPACER,BOARO,1631165 EA 
1222-9228-020 

.MOUNT, MECHANISM. ISOLATION EA 

BRACKET,FAN MOTOR,1lt31145/7631165/820 EA 
1224-3863-023 
SCREW.4-40 X 2.000 PAN HEAD eRES EA 

00002.000 2211412-0001 SCREW,PlASTITE,W. WASHER, 4-20 X 3/8 
SEE TI-DRAWING 

EA 

EA 00001.000 0999240-0001 BAFFLE ADAPTOR,FAN 
1222-9240-011 

00003.000 2265914-0001 STANDOFF, TOP BOARD 

00001.000 2265929-0001 

REF 2265851-9901 

1.0. PLATE, 781, 120V 
1238-2901-000 
983908-1 CAN 8E USED AS AlT 
1238-2901-000 
TEST PROCEDURE, Sil 

REF 

REF 

2265858-9901 TEST PROCEDURE, RUN-IN 

2265859-9901 TEST PROCEDURE, MANUAL, PDT 

EA 

EA 

EA 

EA 

0022 00001.000 2265939-0001 TERM Ace KIT, 781 DOMESTIC EA 
1238-0000-000 

0023 REF 2265862-9101 MANUAL, MAINTENANCE, 180 SERIES DATA TER EA 

0024 00002.000 0996lt64-0003 IC,2114 1024X4-81T STATIC RAM EA 
001295-TMS4045-45Nl 

0025 00022.000 0996943-0001 LABEL, SELF-DESTRUCT, .656 X .25 EA 
085480-311 

0026 00001.000 2265927-0001 OPe REF. CARD ASSY, 781 RO DATA TERM EA 

9999 00002.550 0239999-9999' COST, SHRINKAGE EA 



D 

c 

B 

A 

8 

NOTES UNLESS OTHERWISE SPECIFIED 

Ii ~~rv;,~~~'f'N7~:.1~i.;'Z~·~IUIMlTR£ j 
-'Nt: FLACE .t {l.5 
TtvJ r ~,·lL·l : LJ.25 

7 

[SJ Twe M~GN[T.s LCC~"fED ON KEY"fllP 
H(Zfl AND lIND MDtl[ DIV[C1LY 
(JP",',lTl f'fil. LiOI<:, 

g) . \"L i "i 71M TJ) -: BE II/'PUtD III 
,,11,'<1' /'fIN7\ .:JUN/ .• /;J'jIDf if)' f 

(II K{ tTfJ'f·W..,(JT{M i) 

5. Vv'HEN SALES ORDER CONFIG ::5HEEE T CA.ll':! 001 A 
SE?ARATE LINE ITEM or PIN 22b565b·OOOl (PRDTECTED 
ABM KIT,780 SERIES DATA TERMINAL) THE PROGRAMED 
P~OM '~~'1"AlLED AT Ub4 AND cALLED ..:oUT AS ITEM g 
~F -0002 THRU -000'7 ~M '5 or: TH IS DRAWING M\'ST 
BE ~B~TITlIEO ALLDRDING TO TABLE I 

I 
ii 

6 

KIT DA.SH NO. 

~OOOZ 

-ooo~ 
-00004 
-DOOS 
-DOOb 
-DOD7 

5 4 

TABLE I 
SPfClI='lfO PIN SUBSTITUTE Y'IN AND DEc;C.RIPTION 
22b5959 -0001 2205959-oo0b N£TJOPT PROM,U.K. W/ABM 1 -oooz 

1 
-0007 l' ! . ,RANCE W/ABM -0003 -0006 t • DENMARK/NORWAY IoWIBM 

-0004 ·D009 , ,rlI'tLAND W/ABM 
-0005 -0010 , • GERMANY W/A!M 

2e.b5959 -001" 22b595Q-0015 NET OPT PROM, SWEDEN W/ABM 

L=-~ -~----==-=7~~~ 

2'Zv.5B81 ...,056 
Ni!XT AS$y USf1D ON 

8 7 6 5 4 30 

3 

7-18-80 

7-2.2- " 

-;Z -80 ·t.J-'2:; 

3 

SEC VIEWA 

I-I/-.lj) 

• .f}f-. TElIII\s INSTR(·MENTS 

""e-- O'IIM.T .... 

'-'4. 0 96214 
-fl'O SCAL< 1/1 

2 LM 



_----------LlST OF MATERIALS----------......, 

7-48 

OCTOBER 24. 1980 

PART NUMBER REV 
2265882-0001 C 

DESCRIPTION •••••••••••••••• ~ •••••••••••• 
781 U/L RO KYBD KIT 

ITEM. QUANTITY. COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UM 

0001 

0002 

0003 

0001t 

0005 

0006 

0007 

0008 

00001.000 

00001.000 

00001.000 

OOOOIt.OOO 

00001.000 

00001.000 

00004.000 

00000.150 

2265866-0001 

2265895-0001 

2265915-0001 

0972491-0002 

226589]-0001 

2265860-0002 

226.5997-0001 

2265954-0001 

8EZEL.181 DATA TERMINAL 
1238-5866-002 
KEYTOP ASSY , 781 DATA TERMINAL 
1238-0000-000 
781 RECEIVE ONLY KEYBOARD 
1238 .... 5915-009 
RING. RETAINING 
WAL -5115-12S 
LABEL. STATUS 781 DATA TERMINAL 
---------000 
ROM KIT. 781 
1238-5862-000 
MAGNET, FLEXIBLE, ADHESIVE BACKED 

ADHESIVE. HOT-MELT 
1238-5954-000 

EI\ 

fA 

EA 

EA 

EA 

EA 

EA 

EA 



o 

c 

B 

A 

~' 

B 7 

NOTES- UNLESS OTHERWISE SPECIFIED 

~ AI! ulMI NSf 0/'1.;.. AI"E It. MILUNiL TR£S. 

n.2" 
,', .5 

52 
'-.2'1 

5 !d 
1.{. ~ 1.3 

g,"l 
t3,51 
?c ~ t 
~L~_~~ 

,4'1!@) 

J ~""r{ 

V 

/ 
! 

d REF 

6 5 

!2l APPi. Y JTEMI7 TONON-7EXTZJI<:EO .AREA 

~ 7 !6I-fT£ N TO .90<1-:- ,05/0 NEWTON ME (Hf-S 

@]T/,-:'Hr£1V TO .79 ! :9? NEWTON N:e .Rb 

10. POWER CORD SHIPPED win A'iWS IS ilJCLUDW WIT~ 
TERJ'{lI~Al Ate. KIT OHM B I 

II,O!<.D[ll. DJT ... y LOI>JFlGURATID+J OPTIMJ. IF 'J"-I~p[CIFlm, 
SHORT SIGNAL C.II.OUliO TO tH~S5'C, GROU~D !lY IliHAlLlt.Jr. 
JUMP[II: O~ Jr..07. TO ISOLAH '>IGN"l (jIi'OUllO n~DM rlU!S'>lS 
CROUJ\lO OMIT JUMPER OIJ J ~OI 

(NOTES COhlT ON SH 2) 

Ylt'N 1(- ..... 

S[tl.l.l: NllNE 
4PC 

4 3 

tN4IHW (0) C [1-.-.1,," < 5~ ~ t.N 
A \)-1, I([\JII,ED viEw r-F <;_1_ b-' 

IMETRlcl 

I~ ! I 
-,.9<1 

1-1-8 J 

7!!3 KS£ )A 1'1 lR:, ,I'(A_ 
:!l K5iO: DIITA T[RMII\).\ ~'2:!. 

2ECl;,\PT,,,N 

Jd6I TEXAS INSTRI;Io4ENTS 

~ OOIW.r ••• 

783 K5R DATA TEA'.(jIvAL 

o 

c 

B 

A 



8 

.3Pl ALES G) 
o 

c 

B 

A 

8 

7 

5£CTID.V A-A 
SH I (B-~J 

5ECTION D-D 
.sf{{ (B") 
SCALE': NONE 

2PLlK'ES 
ROTAT[D 9LJoCW 

7 

6 

.3 REF 

SECTiON B-8 
51-11 (B-iJ) 
5LALE:NONE 

KOTATED 30° cw 

SECTIDN J-J 
(AlOOIFICATWN) , 

511 I ([3-7) 
SCALE. //1 

ROTATED 40~ cw 

5£C.TION J-J 
(INSTAJ.,LATlOtr) 

SI-II (B-7) 
.5CAi..E: //1 

ROTATED <ls·elY 

r -

4 

, R£F 

4 

I 

2 

3 

+ 
< 
• 
1 , 
, 
10 

1/ 

3 ZZ.t.,£S83 

12. ,vAX GAP 8£ TWE!NOvTE.,R. R/~ ON ~/D£ INSERT AND INNER COvER ~I-1ALL 
~£ J.flZ.",,,, 

l.a NAX GAP B£TWEEN OUTER R/~ ON ~/DE IN~ERT AND "A~£ <jjJ..iALL BE /.'3Zm.n 
14. TJ..IER,£ .5HALl. 8£ 2..~,.,,,,, LIMIT TO LATEflAt.. GAP .8ETWEEN THe ~/DE 

INSERT AND I!>A~E 01{ INNEff COVEl{ 
15. THERE ~/./ALL BE 2.29 _II? t..IMIT TO THE RADIAL GAP .BETWeeN 

TIfE ~/DE IN~ER.T ANO Tf.1e 8A5£ OR INNER COV£R 

'". "'OM KIT 15 IfIl OF KCYD/IrO KIT MIk1/I5 R SrllE5 OI1/)fI I""" IIVSVRE 
THRT PI?~PER ROM, flU NSTfllLEO 7V MI/7r~ Kt:YNJIlf(D KIT. 

~ TRIM FAN CUT our ON COVER ClTEM 10) TO lJIMEN5'/ONS ':;HOWN 
PRIOR. 70INSTALLINe, rAN !3AFFLE. (iTEM I") 

IT!! BOAKO SPACER /lTEMIl\ I)JSTALLfD ONLY SETWfEtJ PDWE"R SUPPLY (ITEM2} A~D 
n::RlVllNAl [ltcTP.QtJltf. lITEM3) 

19. IC·j;.PlllffNO ~"+(P"'-.3.QTye,('TEM Z7)AIlE INSTA/..LDJ IN.YJr:A.£.TS l'/'-"". 
.AND XV56 

IZa rOI< W.O\! T[RMII\'\LS sn JUMPER PLUGS; ON ITEM ':'l BnWEEN PINS I Bd ON 
JbOI:l AijD PINS' g., 4 llN JIo05 

~ J:OI1. no'll TERNINALS 'SEl JUMP~R, i'lUiiS ON ITEM ':'l Bf.1\IJEf:N .PINS 111.:2- DN 
Jt>[){. ANO PIN~ 4 B.S ON JIo05 

123 CEN1E12. DPERI'.lOR RHtRE.N~[ CN!.\l5 (m~25)ct·.1 IJNIllRS\~ DF PAPE~ DD~R 
"'11~IN 1:.05 Of UNT[RUN[ rx: 00')" 

"101" e: ~ CDNTIN\JeJ) S" ~(lN\)-5) 

CABLE HDOK UP SCHEDULE REMARKS Of~(.RIPT\Ot\J 

FA~ A'.i.SEMSlV 

PRINHlfllO 

I(EYBOAR.D ASS[M81.Y 

MOTOR ORI~r 

Hue LIFT SOl[t.JOID 

LlUE fEED MOTDR 

SnJSOR. 

CDM (III/TTV Cl\~lr 

POWEll. tAl!Il[ 

300 v COMNECTOR 

PIS WN,lJfcTOR 

VI£W C-C 
:5J-II(C-4) 
.sCALE: NONE 
ROrArECl !!JC)-CW 

START 
P 3D, 

P5 

P' 
P2.DI 

P Z5 \ 

PZ03 

Pl(U 

Pw01 

P("04 

lit frEF 

F'U';ISI-I. 

J 3Dl 

J < ~;~H~AU IlICLUO£D WI' 

H I1l 
HOI It.ltlUOED WITH ITEM 4-

USI ItJtLUDED WITH IrEM + 
J 203 11It:lUDED WITH ITEM 4-

JU)l tliCLUorn WITH tUM "" 

JI STD D~ 111 ,113 
OPT. O~ 115 1717 

J "02 • 

HOi 

U.04 

o 

c 

B 

A 



o 

c 

B 

A 

- I ..... , 
U,I 
-I 

8 

-~.1~ 
.'I-L 

~'.E~~[ [?II ;:'1 

<;111 ((L.1 
-fJO() I (;m",1 

IoJF..RI,-<c ,IIUII'~ )NL, 

8 

Nf '~ 

7 

viEW F-F 
cUIL[ )/1 
SH"I.IC-'I) 

7 

6 

2 I 3 
~;:c=:JJf>05 

vieW ~ 

SCALE"NOlliE 
:;,,..,/ ,L-b) 

~OL'CI ONLY 
.IN ITtM .3 ONLY 

6 

!5 4 

"JeTES' _;"'/'VT!J 

10 ~1J605 
VIEW E 

SCALE.: NONE. 
5/-11 (C-t» 
-.:xJDZ DNLY 

ON ITEM 3 DlvLY 

:3. ,"RfltR E'J71.:.,:- \n"i',l1IfN JrnfN. IFPl!r~t 

rJ_'T ,)E ... ..:_ ..... .::: ",-r,.;", (fo'AV _'.' ': I) 15 
NOT 5PE~_/~/Eb, ',/1 ,T . >-J-I I( ///4 ::: 
MY :/I.,r~LLI'" ,1i'fC 

;'4 MAX 6A~ t.t-:-WtEN (E'fi3iJAn ilE:'E_ f...i.J If\j ...... ;:~ , h_ 

""11i~, I \'; flo' , I 

~ FOR IZOVUNlT'} THE" JUMPER JUlG IS IHST~tfP ~T Jb05. PIN~ 
I A.ND z~ ON ITEM :!o. FOR 2.30V JNITS, "THE .JUMPE.R 
PLUG I'::> REMOvH) ~ROM .:!aOS. 

t- 1.2tO.25 

I 

viEW h-H 
~L.c: VOVE 
5HI (v3) 

ROTATED 90° CW 

4 

3 " 

o 

c 

B 

A 



_----------LlST OF MATERIALS----------....., 

7-52 

OCTOBER 2~, 1980 

PART NUMBER REV 
2265883-0001 0 

DESCRIPTION ••••••••••••••••••••••••••••• 
783 KSR DATA TERMINAL, 120V 

ITEM. 

0001 

0002 

0003 

0004 

0005 

0006 

0001 

0008 

0009 

0010 

0012 

0013 

0014 

0016 

0011 

0011A 

0020 

QUANTITY. COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UM 

00001.000 2265962-0001 

00001.000 2265835-0001 

00001.000 2265830-0001 

00001.000 22658~5-0001 

00001.000 . 0999232-0001 

00001.000 2265886-0001 

00003.000 0983905-0001 

00003.000 0983904-0001 

00001.000 0999228-0001 

00004.000 2265982-0001 

00001.000 0983863-0001 

00004.000 0912988-0073 

00002.000 2211412-0001 

00001.000 0999240-0001 

00001.000 2265929-0002 

REF 2265851-9901 

BASE ASSEMBLY WI GLUED DOOR EA 
1238-5962-000 
POWER SUPPLY ASSY, 780 SERIES, 120/230V EA 
1238-3501-013 
PHB ASSY, 780 SERIES DATA TERMINAL EA 
1238-3001-017 
MECH ASSY, STEPPER MOTOR W/PRfNTHEAD EA 
1238-5845-011 
FAN ASSEM8Ly,7631165 EA 
1222- -000 
COVER ASSY,180 SERIES W/O MUFFS EA 
1238-5886-000 
CLIP,KEYBOARD,FRONT EA 
1224-3905-016 
CLIP,KEYBOARD,REAR EA 
1224-390~-019 
SPACER,80ARD,763/765 EA 
1222-9228-020 
MOUNT, MECHANISM, ISOLATION 'EA 

BRACKET,FAN MOTOR.l~3/745116JI165/820 EA 
1224-3863-023 
SCREW,4-40 X 2.000 PAN HEAD CRES EA 

SCREW,PLASTITE,W. WASHER, ~-20 X 3/8 EA 
SEE TI-DRAW ING 
8AFFlE ADAPTOR,FAN EA 
1222-9240-011 
1.0. PLATE, 183, 120V EA 
1238-2902-000 
983908-1 CAN 8E USED AS ALT 
1238-2"102-000 
TEST PROCEDURE, SILEA 

0021 REF 2265858-"1"101 TEST PROCEDURE, RUN-IN EA 

0022 REF 2265859-9"101 TEST PROCEDURE, MANUAL, PDT EA 

0023 00001.000 2265939-0002 TERM ACC KIf, 783 DOMESTIC EA 
1238-0000-000 

0024 REF 2265862-9701 MANUAL, MAINTENANCE, 780 SERIES DATA TER EA 

0025 

0027 

0028 

0029 

9999 

00001.000 2265941-0001 OPe REF. CA~D ASSY, 183 KSR OAT A TERM 

00002.000 09"16464-0003 IC,2114 1024X4-BIT STATIC RAM 
001295-TMS4045-45Nl 

00022.000 0996943-0001 LABEL, SELF-DESTRUCT, .656 X .25 
085480-317 

00003.000 2265914-0001 STANDOFF, TO~ 80ARD 

00002.900 0239999-9999 COST, SHRINKAGE 

EA 

EA 

EA 

EA 

EA 
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NOTES: UNLESS OTHERWISE SPECIFIED 

ill 

[IJ 

[j) 

I!] 

[l] 

IlJ 

GENERAL TOLERANCES 
CIII£ PlACE:t. O.S 
MO PLACE * 0. Z5 

All DIMENSIONS ARE IN MILLIMETRES 

tNSTAll FAN jlTEM 51M10 POSITlON SO THAT THE BLADES 
ARE CENTERED B£TWEEN H1E MOUNliNG BRACK£T (ITEM 121 
AND PIllS (ITEM)1 

KEYBOARD IS A SALIS ORDER ITEM Ma) IS SHOWN FOR 
REFERENCE ONLY 

INSURE /602 (POWER CCJlNECTOR ON PWB ASSY, VEM 311S 
INSTALlED IN RETAINING SLOTS Of TH[ BASE m[M II AND 
COVER ASSV IITEM~) BfFORE INSTAUIHG HARDWARE 
(ITEM 131 AND COVER ASS\' (ITEM, I 

REF " 

~,~ 

CLASSIFICATION 

e 7 

[D 

!Il 
(i) 

!iDl 

Il. 

12. 

• 
.. " ..... 21 TO D-TEXlURIII AREA 

TIGHTEN TO .9CMt .Il.i6NEWTON M£11I:ES 

TIGHTEN TO.4lJ :t. If. HaYTON K11tE5 

PONER CCAD SHIPPEtI WITH AS$YS IS I!.JCLVOI'O 
tU T,ERMINAl M.e KIT fl'trM lSl 

ORDER EfIITrrCONFIGuRATlt)iI OPTICW. IF ltCSP£CIFIED, 
SHCll:T SIGNAL GROUND TO CHASSIS GRcu.D IV INSTALL­
ING JUMPfR ON J6II; TO ISCUTE SIGNAl. .~D FJlOM 
CHASSIS GROlIiID OMIT JUMPEJ (iii J. 
,tMX GAP IElWEEN OUTER ItIUIN SIDE INSfRT AND IIiIKI 
eMit SHAll IE 1. S2mm 

• 

• 4 3 

•. __ ._....,.".U*_, .... "'-. .. ' ..... m 

14. ~'IMU.. 2.Mlnm LIMIT lO LAT9.AlCAP IETWEOt lMl SIDE: .saTAND lAS£. 01 .. COYfR 

IS. _ ttW.tW tfilllWnl'.ITl1)·_IAD~"'GAP"1E'M!Dt_'S1t( IN!aT AHOlHf 1A5£0II1NfiII., 

.-' 
u. *-Jl1~-1IIIfT Of Kr'fBO~BD1<lt .. \Ml1t.K IS ~ IlRO£R \J[M.lu~UR'[ TlUIT 

paOP(R 1?eM"S ~C'~~""MLlto TO rAneM 1f00BOARO KIT ' 

I!!!I a:'C1jlIUT.~O\IIOI~ • .,enfJI .. JOt_ ........ INS ... lLl.G '' ..... ''If 

.. .11QI ... tO.IMSl ... AT~FIGUU.TIC»I.y IEINGClll'PED INTOUIM. rutTlCWICS 
_""'1fnraI.MA'lI GAP BETWEEN, SWITCH S£lEUND INNER CDVER SHU BE Z.5'\ MM 
IISJMi.JMa PlATE (ITEM 24)(»1 ()jTEl COWR (IT£M mAS SHCWIII. VI[W [ G, (NtJTES CtwT 5H.3 ) 

f) . 
a C1'02 ['~ 

~ ~~l /'L
1 

§~ 
~ 
~ 
~ ~ 
a r-' 

7056 

C'N44S[lX)(D}c!...:;..~rl)'-M ITEM 
10 PIN WRJ "'}f]9b7-{J[101, ALSO 

A DELETED ITEM 1/ fl! /..'£VISED 
rECrt0N5 lj-!J AND ~ -r eJ/V 5IVl7J 
lANO .3 

7- - 0 

~ TEXAS INSTRUMENTS 

185 POI\TABLE DATA. TERMINA.L 
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SECTION A-A 
SH I (8-6) 
ROTATED ~oQrw 
SCALE' ~DN[ 

6 

Texas Instruments 

11 RE.F 

7 

VIEW E 
SCA.LE: ell 

P.oTA'TED ISO-

6 

REF ~ 

II 

SECT'O ... B-B 
SH'(C-.. ) 
~LE:NCNE 
e.Pl..A.:E~ 
ROTATED '10' cw 

4 

4 

I 

Z 

, 
• 
5 

" r.;-
, 
, 
'0 

" 
12 
13 

, ,. 

c h:1l.~ 
L'2a)!,-,~ -

View G-G 
SH \ (C.-51 
5C~L[ ;\1; 
[ -0002) 

"Bl[ HOOK-UP SCHCDUle 
DESCRlfTlll~ .sTAJ2..T 

--~~-
tAU ASSEMBLY p 302. J 302 

PlwJTHEAD P5 J5 

K[YBDAII.O ASSEMBLY P" '" MOTOR DR.IVE peol J201 

HEAO LIFT SDLDJDID PZ51 J 2'51 

1..1""£ rEED MOTOR PZ1I3 J203 

~M5DR PZD2 J 202 

(OMM £iUTTY CABLE J/ --
POWER C~Bl[ --1----- Jr.02 
MODErn C.ONN[c.TDR ('TEM '") 

p, 
J3 

----'- -----
300 VOLT CONNECTOR PID03 J(.03 

PI5 CDUk!£CTOR P(,D~ J "04 
5P[AK"H/MICflOPHOtJf (ITEM34) PZ J2 

LMll.OLM P • UP ( P' -"Oi) 
SP(,1~ R , ----L1"0\ 
MICRorHO~[," p+<>, J402 

Hr1·W .'" 

2/[7] 

VIEW C-C 
,1'._ 

SHI (C-4) 
SCAL.f:NONE 
ROTAT~D 90·CVV 

VIE.W G-G 
SH I (C-S) 

SCALE: 1/4-
(.0001) 

REMARKS 

PRI~TH[AD I~CLUDEO 
WITH ITEM .,. 

Il 

I~ClUD[D WITH 
ITEM • 

-- -

OPT D~ 195,11?? 

c--------

SPfAI(fR IMICROPHo...,r 
-

IIJClUOEO WITH P/~ 22"<J3BB 

~~-l(lUOE~!TH-IT[M·,-
-~-----

D 

c 

B 

I 

A 



B 

D 

c 

B 

A 

B 

7 

'j£CTION "'-H 
(MO/)/FlCA.TlON) 

5t-I f (C·7) 
SCALE III 

IWTATf..D 45'CW 

(0 REf 

SE.CT/aN H-I-/ 
(/NSTALL~TION) 

SHI (C-7) 
sc,AL-E.:,/1 

ROTA"TE.{) 4S·Cv-.I 

7 

" REF 

6 
NOT[5:{CONT) 

6 

20 MAX GAP (lUW[[f\J K[YBOIIRO IUZ£L At-JO \lj~[R 
COVER SHELL BE I. t;2 

~ FOR 120 IJ TERMI~Al~ SET JUMP£IZ. PLUG otJ ITEJVl 3 
II(TW[[hl PINS l~tJD 3 OM JC.Ot. IItJO "'NS u. AtJO of 
O~ JflD§' 

PJ ~~~~~Nllpi~~~I~~6~ ~~TJtg:~~~~\~~O~~~If'~3 
ON Jil05 

c 
VI[W L-L 

5£AlE!NONE 
:>HI ({-3) 

ROTATfD 911' CW 

SECTION F-F 
SHI (8-5) 
SCALE; NONE 
e PL.ACES 
ROTATED 'W' CiN 

10 Iff 

4 3 

iii C£fJrEP.. OPERATOR IUfERENCf ,::~FI;OS (ITEM 2.2.1 O~ 
UMO[R SIDE ftF PAPER DOOR 'JJITHIN :n.3 OF [[NTER 
lIt-JE. Of DOOR. 

~ FOR IlO v UNff5. 1'14£ JUMPER Ff..U6 IS INSTAlLED AT 

~~~'u:'#R/~pZJ6~5 'Jf:OV~r:':,Jf,.D JV~"s~TSJ 
U. QRDER. EN1RV CONFI6URA11DN DPTloN. IF PAPEf;:I. DVT 

UnIT.nll OPrION (~/1>J LIb.B'rt-t) IS.veT SPEC/FI£,[) 
5NOR.T R04-/ 70 JlOt-2 AV IMTALLlJV6 -.JUMPER. J 

z;. ITEM 11 TO BE ATTACHED A1 G..A INSPECTION ~li ~EIWUlED 

~ ~~fIE'~o3~, T/}N7'#1EDAff:'TERED UNDER FAN 

~ INSTIUL J..ItXJK FASTENEIt(ITEM 37) 7V PfIIP£R LOMJfJlKi. 

,#11fti,I'f't"';~)57D~ fJtir:l~~C:>: D 

J RH" 

,,.vRH 
8.9 -

ZPL 

3Il 

~ 
Jros 
~ , I 3 C. I 3 

VIEW K VIEWJ< 
5lAl£.Naf£ ~ XRl£:Na'I£ 
5HI (c-<» <HI (C-6) 
-lXY)JCWlY -00()l! ONLY 

ON ITEM j tJ/IILy ON ITEM 30tfLY 

.i~ ~~ 
r~ '''ia=J 

z I , 
VIEW K ~ VIEW K ;n] 
SC~Lr :VI SfAl['211 
'iH I 'C"') ~H I ((·(,1 
-OOOIOtJl'f -0002 OWLY 

ALTfIflM1fCWllFM~OIl'r 4!TEllftllTE ON ITEM 3£>QVty 

V1[W D-D 
4;C~L( III 
SH I (c-ot) 

C 

3/l 

B 

A 



..... __________ LlST OF MATERIALS------------, 

7-56 

OCTOBER 24, 19BO 

PART NUMBER REV 
226588'-0001 A 

DESCRIPTION ••••••••••••••••••••••••••••• 
185 PORTABLE DATA TERMINAL, 120V 

ITEM. QUANTITY. COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UM 

0001 00001.000 2265962-0001 BASE ASSEMBLY WI GLueD DOOR EA 
1238-5962-000 

0002 00001.000 2265835-0001 POWER SUPPLY ASSY. 180 SERIES, 120/230V EA 
1238-3501-013 

0003 00001.000 2265830-0001 PWB ASSY, 180 SERIES DATA TERMINAL EA 
1238-3001-011 

0004 00001.000 2265845-0001 MECHASSY, STEPPER MOTOR W/PRINTHEAD EA 
1238-5845-011 

0005 00001.000 0999232-0001 FAN ASSEMBLY,7631165 EA 
1222- -000 

0006 00001.000 2265888-0001 COVER ASSY,180 SERIES W/MUFFS EA 
1238-5888-000 

0001 00003.000 0983905-0001 ClI P.KEYBOARD,FRONT EA 
_ 1224-3905-016 

0008 00003.000 0983904-0001 CLIP,KEYBOARD,REAR EA 
1224-3904-019 

0009 00004.000 0999228-0001 SPACER,BOARD,763/765 EA 
1222-9228-020 

0010 00004.000 2265982-0001 MOUNT, MECHANISM, ISOLATION EA 

0012 

0013 

00 lit 

0016 

0017 

0018 

0019 

0021 

0021A 

0022 

0024 

0025 

0026 

0027 

0028 

0029 

0031 

0033 

0034 

9999 

00001.000 0983863-0001 BRACKET,FAN'MOTOR,143/745/7631165/820 
1224-3863-023 

00004.000 0912988-0073 SCREW.4-40 X 2.000 PAN HEAD CRES 

00002.000 2211412-0001 SCREW,PlASTITE,W. WASHER, 4-20 X 3/8 
SEE TI-ORAW ING 

00001.000 0999240-0001 BAFFLE ADAPTOR,FAN 
1222-9240-011 

00001.000 0983809-0001 OUTER COVER ASSY 
1224-8090-028 

00001.000 2265876-0003 300/1200 BPS' ORIG ONLY MODEM 

00001.000 2265826-0001 CABLE ASSY ; INTERNAL MODEM 
1238-5826-009 

00001.000 2265929-0003 1.0. PLATE, 185, 120V 
1238-2903-000 
983908-1 CAN BE USED AS AlT 
1238-2903-000 

00001.000 2265942-0001 OPe REF. CARD ASSY, 785 PORT DATA TERM 

00001.000 2265928-0001 NAMEPLATE. OUTER COVER. 780 SERIES 

REF 2265857-9901 TEST PROCEDURE, Sil 

REF 2265858-9901 TEST PROCEDURE, RUN-IN 

REF 2265859-9901 TEST PROCEDURE. MANUAL, POT 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

00001.000 2265939-0003 TERM Ace KIT, 785 DOMESTIC EA 

REF 2265862-9101 

000l2.000 0996943-0001 

00001.000 2265844-0001 

00001.000 2265932-0001 

00003.450 0239999-9999 

1238-0000-000 
MANUAL, MAINTENANCE, 780 SERIES DATA TER EA 

lABEL, SELF-DESTRUCT, .656 X .25 EA 
085480-377 
CABLE ASSY. MODEM POWER SUPPLY EA 
1238-5844-008 
CABLE ASSY, ACOUSTIC CPlR. 180 SERIES EA 
1238-5932-008 
COST, SHRINKAGE EA 



o 

-

c 

8 

A 

8 I 7 I 
"'"ffi ~~~~JJ~~~T~Cl~~~~R (nu~ I) LUT ANt) RIG.H"T 

SIDE IN'iEIl1'S ('IlM'":. Z to: 3 Rf'SP) e't APPlYINC, QN[. 
SOLID BEAll Dr ":l~l' l\Jf (I1£M~)r.L(f,(; lonH 
ED~\: nf:. PAAlS IN All.. AS INDICAHD: 

8 

•••• IJ\DIC~1"£S ~WL'( !=~ ... \tll OF INNER LiMP-
---- I~DICAn .. APPly FARo;IDt IlF)N<;&RT~ (WIO RI~) 
SIJri. \NSmT~ IN1l} SlO1~ 0;: IN~ER eDVlR ~m)GtS ON 
~1Il IS<,tlH<-. M,I')lll'\X1I INNER ~rVH: EDGE. CLAMP INNUI. 
CC ER A~ SIDE INC,HllS TO. ,m'llle' .rn li";ll PA1Z1ING llN[ 
Frll APPliO\, 4 W.\KJT£S. WARNING: AOHfJIVl 8(lNDS 
<;,,(t1\ tL A~~ ~JlFACE IN 'mQND~. KrEP AMP .. W[ {lFF S~"N 
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_----------lIST OF MATERIAlS-----------.., 

OCTOBER 2~, 1980 

PART NUMBER REY 
2265186-0001· • 

ITEM. QUANTITY. 

DESCRiPTION ••••••••••••••••••••••••••••• 
COVER ASSY,180 SERIES WID MUFFS 

COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UM 

0001 00001.000 0983991-0003 COVER,INNER,l80 SERIES DATA TERMINAL 
1238-9913-003 

0002 00001.000 09992~8-0003 INSERT,lEFT SIDE WID XMT LEY AOJ,VENTED EA 
122~-0248-010 

0003 00001.000 09992~9-0001 INSERT,RIGHT SIDE,YENTED EA 
122~-92~9-020 

OOO~ 00001.000 0983865-0001 DOOR, PAPER fA 
122~-3865-01" 

0005 0000.1.000 0983931-0001 ADAPTER SWITCH EA 
122~-3931-011 

0006 00001.000 2200~o-OOOI COLLAR, SWITCH EA 
12H-OO~O-0l1 

0001 00001.000 2265813-0001 NAMEPLATE, INNER COVER EA 
-~--OOO 

0009 AR 0996521-0001 ADHESIYf,LotTITE ~16 EA 
05912~-16SUPERBONDER 

DOlO OOO~.OOO 011233~-0001 FASTNER 4-~OON-SERT fA 
P Al -NR~4000~ 

7-59 
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UNLESS OTHERWISE SPECIFIED JQ 
GEPJERAL TOltRAMC[~ 

fU~ ~t~ff ~ ~~5 'I. 
ALL DIMDJSIQ)J5 ARf 1M MILLIMETRE5 
1~ISTAlL FAtJ (ITEM 51 AWO P05ITIO~ SD THIIT TIlE BLADE"'::. 
~0~ ~W~~~i~MB~~WEOJ TH[ MOlIUTI~RRA(J(TTfIT[MII) Jg; 

~~YJO:;f :;~~~~~~~ &?~fR~~N 6~t~5 ,')~O~" ITEMS :[3 
I~':'UR.E J(,02 (POWER CDN~EtTOR O~J f'We Jl560Y.(ITEM 3) IS re­
INSTALLED It..! R[TAltUINC. t;.lOH. Of HE BAS£ nl[MlIAMO ~ 
1~ltJEIZ. COVER ASSV BEFORE a.lST"LUlJG ~AtzDWARE {ITEM I!?) 
MoJO IJ.JNER COVER AS!:.v ~ 
KHP WIR.E,) ':;UT OF 'I1tJ W\\.Etd IN':.TIILlIMG. ItJ)Jrl': COV(R 

APPLY ITEM21 TO hlON-TfHURfD AREA 

-.(.1< 'BJ " 1\:04 !.O% fIJ[WTOtJ METRES 

Ti[,flT[~J TO A(l ~.aCl tuEwTD"-l METRE'S 

6 

POWER CORD SHIPPED WITH 1If:.')'15 15 l~tLUDEO It..! TERMINAL 
"C.C.IOT {ITEIiI 2. 7) . ,. 

OJiD£R ENTRY (OtJFIC.U~iITlO'-l OPTIOO. IF UaJSP[ClflED, SHORT 
'j1!iUAL GROUk}D TO (HASSIS GROUND ·BY I~STALLIMC. JUIVlPHl 

~~~g1o~~TI~e~~i 6~~:~1 GROUIJD FROM ClM~SI5 [j] 

MAX GAP B[fWEEtJ OUTER IlIB 01\1 SIDE" I~SERT At.JD [jjj 
It..HJEIl COVER ~ALl ~E" 1.;2...,,,, 
MAX G}lP BHWEHI DUH"12 RIB Oll £lID, 1t...1S[RT AhlD BASE 
SHAllQf 1,52...... ~ 

TII[R[ SHALL p,( 2.2!1j",,,, LIMIT TO L..HfRAL GIIP SfTWEE kJ 
TJ.I[ SIDE" 11J5[RT A)JO BASE" OR /ijhlER COVER 

nfllf SHALL HE 22" ... ", LIMIT TO TH[ RADIAL (.AP BrTW£[)J 
TilE '.JIOE Iw.;.ETn AMO TM"[ RK..[ O~ IhlhlER tOYER 

® 
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"3 ~5 I 

O.H 
0.5 
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1,52 
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TO IMSTALlI~G fllll BJiFFLE" (ITEMI51 
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VIEW J-J 
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SCALE" ~ NOtuE 
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VIEW G-G 
5HI (C-51 
SCAlE; 114 
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VIEW G-G 
SNI (C-S) 
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(-0002.) 

CABLE WOOK-UP SCHfOUL[ REMARKS 
OE5CR1PTlO~ ____ --t---=5T"'A'CRT:'---+--'-'''=:U'~5'CH-__t ________ _ 

I fAN ASSEMBLY P30l. d30Z. 
1-2.:.-t':'P::"~"::'TH.!:C~A:::D=-------1I--'--=P=-5==---+--'':.:J5:=---- ~¥JHf:~~-i~ClVOED 

J KtYiOARD ASSEMBLY Pt. J" J!L 
... MOTOR DRIVE' peol ~2:01 

5 H[AOLIFT SDLENOIO Pi!.51 J2'5" 
~'~LI~"~E~rr~C=D~M~O~T~OR~---~-=P2~o=j~ ~~ 

-, SENSOR r202 J 2Q2. 

I COMM [lA/TTY CASl[ J I 

f-CC" +'3"-OO"...!'VO"L.:,T-'C"O"'"""'C;,C"TO"'R'-_-'I----'-P''''o'-'''-- J 1.0 3 
12 PI, CONN(CTOR P'Oi J~04 

IJ 5PEiAK£lVMICROPHOU£ P2 Je 

i3.51 RH I [2] 

V'EW C-C 
SH I (C-"'1 
SCALE NONE 
ROT';T£D '6' CW 

IUClUO[O WITW 
HEM 4 

OP'(ON 185.117 

D 

c 

B 

A 



B 

D 

c 

B 

A 

B 

7 

~ECTIO~ E·E 
(,,.1001 ~I[A TID M) 

:,1-1 I lC -r} 
SCALE Iii 
ROT,r''T(j 4S· (W 
S[£ I"'~TA.HTI:N M 

1£.1.,." 11; BlU IN 

'15 7 

S[(TIOtv E-E 
(J~t;rAllAT'O~) 

SJ./ I (C -7) 
~[AL f . 1/ r 
12.0T"'HO <It; g t w 

7 

6 5 

NOTES CO NT 
:Z~ FOR 120 V r[~M1NAlC, HT JUMPER PLUG Qhl ITEIY13 

'3nWroJ PINS I AND 3 Of JIrO&. AND PI~S I'. .1ND 4 
Jr J (,0; 

!ll rOR 230 \'OL T '[RMINIILS SET JlJMPER PLUIj Ohl 
ITE!V1 3 BE1I.UEEN PIMS I "tJO 2. ON J iDe. "tJD Plue; + 
AUQ 6" 0"-1 J (.;05 

t! CENTER OPlR"TDR F.[F[R(tJC[ (..lIP-OS flTEIV(30) O~J 
- 0NO(R SIDE" OF PAPEil. DGOP. WlTlml ! I ~ DF WJTfP: 

LI\..l[ Of DOOR 

23, !JRDf'K [NTR'1' CDNFIGURATION OrTlON. IF PAPER OUT 
DETECl"OO QPT//lN (P/N2,:"ojfi'91-J) ~ 'lin ~PUJFI[f), 
SHOIi'T JZD4-1 TO J1fJ4-2 BY IN!iTALL)N6 .JUMfER. 

VIEW M-M 
.5[.1U£ ~ NONE 

RO~Aw,.~iC~t). CW 

SECTION F-F 
SH I (B-S-) 
5~Alf ~JONE 
2 PLACES 
ROTATED '?Oo CW 

MLJOEM .JUMPER CONFIGURATION 

JI.'mPER MAILABLE N{)f A'tAILABL£ OPTION 

\\-1 POSIT/ON-A POSITION- B TOlle/{ TONE 
W-2 A B IlCtJll5TIC 
N- 3 A B DIRECT 
W-4* A ;If 

W·5* B *" 
w-"* A '* 

'* W-i,W-:5 ANDW-' AilE V[NOOR SELECTC-D 
THEY REM/UN IN ORIGIJIAL P{)SIT/ONS ALWAYS 

6 
i • 

4 

4 

3 22("5867 

24- MI:Il G,AP SnWElN k:lldll\RJ) I'itFl MID 
IlfilR COU[P... "-lIihL 'RE. \.51. 

~ ctNTfR. L~BEI.. ITEM)9) IWlVe- £IA 
COfVfVEUM PUR.T 

~ IN5TALL HOOK FA'f,7EN£.R(ITEM .33) TO ~PER Lf)i!lDIN6 
INSTRUCTION ffl6E AS SllDWN - fN5TfU.L lOOP rASTOJf 
(ITEM .j4-) TO PAPER nooR AS ~IICANN. 

~ FOR ,eov UNITS, TJIE dUMPER ?tUb 15 

~"5[1l~~~v AJrlg,~~'~t/"~:R tJt:.u'l~~ ~_ 
MOVED FROM J6D~. 

[g :: };%:£ 3ft, :"} Mi!5 ~Zr::ED UNMR 

~5 
~"1 
2 I 3 

v!EW K 
5(ALE" NONE 

5HI (C-b) 
-OOOIONt..Y 

ON ITEM 3 ONLY 

VI[W I< IlID 
s.rAL(2I1 
SHI (C-('l 
-0001 OULY 

IllTERNAlf {:()R IllM 3htwLY 

J60S 

~ 
2 I 3 

VIEwK 
5(AL£:NON£ 
5HI ((-6) 

-0002 ONLY 
ON ITEM .3 ONt.. y 

n~rr ~/ill 
!:oWl (r~\ 

-0002 O~LY 
N.TERNATE fOR ITEM .56 atot'Y 

22b5881 



...-__________ LIST OF MATERIALS----------.., 

OCTOBER 24, 1980 

PART NUMBER REY 
2265111-0001 • 

DESCRIPTION ••••••••.••••••••••••••••••••• 
787 PORTABLE COMM TERMINAL, 120Y 

ITEM. QUANTITY. COMPONENT.. DESCRiPTION ••••••••••••••••••••••••••••• UM 

0001 00001.000 2265962-0002 BASE ASSeMBLY WI OPENING DOOR EA 
123B-0000-000 

0002 00001.000 2265835-0001 POWER SUPPLY ASSY, 780 SERIES, 120/230Y EA 
1238-3501-013 

0003 00001.000 2265830-0001 PWB ASSY, 780 SERIES DATA TERMINAL EA 
1238-3001-017 

0004 00001.000 2265845-0001 MECH ASSY, STEPPER MOTOR W/PRINTHEAO EA 
1238-5845-011 

0005 00001.000 0999232-0001 FAN ASSEMBlY,163/765 EA 
1222- -000 

0006 00003.000 09B3905-0001 CLIP,KEYBOARD,FRONT EA 
1224-3905-016 

0007 00003.000 0983904-0001 CLIP,KEYBOARD,REAR EA 
1224-3901t-019 

0008 OOOOIt.OOO 0999228-0001 SPACER,BOARD, 163/765 EA 
1222-9228-020 

0009 00004.000 2265982-0001 MOUNT, MECHANISM, ISOLATION' EA 

0011 

0012 

0013 

0015 

0016 

0011 

0018 

0019 

0020 

0021 

002lA 

0022 

0024 

0025 

0026 

0021 

0028 

0029 

0030 

0031 

9999 

00001.000 0983863-0001 BRACKET,FAN "OTOR,143111t5/1631165/820 
1224-3863-023 

00001t.000 0972988-0013 SCREW,4-40 X 2.000 PAN HEAD CRES 

00002.000 2211412-0001 SCREW,PlASTITE,W. WASHER, 4-20 X j/8 
SEE TI-DRAWING 

00001.000 0999240-0001 8AFFlE ADAPTOR,FAN 
1222-9240-011 

00001.000 0983809-0001 OUTER COVER ASSY 
122+-8090-028 

00001.000 2265877-0001 300/1200 8PS ANSW/ORIG MODEM 
81177--011 

00001.000 2265826-0001 CABLE ASSY : INTERNAL MODEM 
1238-5826-009 

00001.000 2265951-0001 LABEL, 187 FCC REGISTRATION 

00001.000 2265928-0001 NAMEPLATE, OUTER COVER, 180 SERIES 

00001.000 2265929-0004 

00001.000 2265920-0001 

REF 2265851-9901 

1.0. PLATE, 181, 120Y 
1238-2904-000 
983901-1 CAN'IEUSED AS ALT 
1231-2904-000 
BEZEL. DIRECT CONNECT 
-------000 
TEST PROCEDURE, SIL 

REF 2265858-9901 TEST PROCEDURE, RUN-IN 

REF 2265859-9901 TEST PROCEDURE, MANUAL, PDT 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

00001.000 2265939-0004 TERM Ace KIT, 181 DOMESTIC EA 
1238-0000-000 

REF 2265862-9101 MANUAL, MAINTENANeE, 180 SERIES DATA TER EA 

00022.000 0996943-0001 LABEL, SElF~OESTRUCT, .656 X .25 
OB5480-311 

00001.000 226~943-0DOI OPe REF. CARD ASSY, 787 PORT COMM TERM 

00001.000 2265844-0001 CABLE ASSY, ~ODEM POWER SUPPLY 
1238-5844-008 

00003.200 0239999-9999 COST. SHRINKAGE 

EA 

EA 

EA 

7-63 
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NO!U; UNLESS OTHERWISE '3PEOFIEO: 
ill A'l.-:lEMBi_f. JliTl·';' CV(R: (T£M J)lH: A~D ~!~'\T 

;>0£ 1I\"£Ii-S(I- ',I~ 2!fl <E.O')S": Am..vn·~~ r~£ 
::OUr et-'.l €,F"":"E-',Jl(nrM'.I)Cl.!::':'i. flo EIYJ~ C~ 
"'A;T'-. ~. -iR'.A .. N:">lI.'.='\H.C: 

B 

•••• ,~JI.' ."7:. -:. :"~i'L-( - ~ ~-W' DE. Cr 1)."Ei.. 2.'V('-
---- tN:'V.'iI,":"~~ Aihl mrA"-I:\.l'lr 1"~1fTt, (W'TW".JT;:.'il'.) 
:::~IDf :!It~i::"1:i INTO ""LeT! tlr\N~Ei\. CrJ£1t Ii'\CG~S.)1'4 
~ l'~ lrl~rRl": 't\v'\T""~:lA:f.\ tl'\oN£R. CL_fl.<..[Ot',£ c:.~A)"\f' 
I~~~i. ~''.E': ....... J ;;',;1: ". ::~7_; 1;,{,!,11-1I.;R Ai uNIT ~~R~\1'c1 
_,_\[ ~r,,- t-:;~:v.. J. V ''''.In.~ TD R:.Ar" ~'riDl!"IlG. 
::;,:H v:~ ~ -:'_·!;.E 1 lot;;' ',\1;,,1'-'\ JM :;'E..::::C: II. :7,l, .. l"'"!"1'j 
Wi\"-=N:l'G: A~E.~;"( on:-IIU}B,jNDS >:1t,.,N"fr, ANY 

~=- ;f~:·~'~~'1J1'1.~~~~~-lgl~ ~~~Ir:Xt.~~~~~\V£ 

7 

e !I 

ID tN'l1'ALL P~Vl" !XXP.. (nEt-ii 4) 6Y re..­
I!K BEtUn"G "':'110 11i~,E;"T~ 5U)~ I"TO MU~ i~ 
(DVER (llEm U 

Ii t&P: =:=_;11= tHt'St5t'h 
,-f'i i5~ 

IiI} ;:>!)LL 'i...E~D~ Jr iVtJfF NSf') (iTE:,VI~ 5!io) 
~~tl~t~~~t[~·11E. -: el..:.H .:T~~Q.. 1,(:lN(, 

~ If ~,;'lf~ C1Uil:( ?iil1Flr'~'IUH,tI''i; ~~tET 
=t'f~\F,t.~ .), S):'E!::':'L C~J'~.l( NItii': I'fAbI:r .. ~Tr. 
'N\'!"AlllT IN "'-"":E. "::F SU •• "'4~"D f'¥I~j'\HLATE 
(mM '3) 

!*i::: i~~~~ 
~~~g:~ 

5 

4 

[D 5'Ni'T!:.H en.L (~Tt:'i\ I)) ro 8£ "<;7ALlED 
liT eJri('Jr. ~M'rI(1N =t."'ti::£N. c.:"!t.~ ':".H, ANI' 
""n~il. ~'JJr-c.'~ 'f _'" C~'JI1 "d~lIIiC AI"~ 'jNA-r.E.~ 
~""G ToI( f'lB 

~ ~~£~;L~R~~~ r~:~~llar; 

[]I m~ .ttl .. (tNQi ~,,",tttF:":(fitM \~)~.:;, :.U." 
'IH~ ,,_,\.I[';'/f (17;'/i ;\), AI-I, ... -~~\~ 1;';( "1(, 

INUff 1 ,," ~.lIdn m ATTK..'v FGAI.-, P"'ilUI (IT:I!IIS) .Jv;O): .F:.f 
H:li: ~ -nIL :N~l ~ ",fR . ;;nf'. 

. (fiL"TL .:'T "!.HZ) 

®'"" 

'<:.t.c.sa~l" i:;S<j 

H(..511~5 7no::e 

4 JO 

3 
REVI!lIONS -tN4{.II§'7 (C) C .eL."Lo.o<~ I' I(fVISEI 

FU , ... TENS1'4 EN'R c..AN;O' ID-' .. 8" 

~ __ -+-_--+---.J 

IMETRlcl 

D 

c 

31/[· 

A 
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o 

c 

B 

8 

7 

VIEW B-B 
$CALL liZ. 
(~E:. ... I eN ;:-~) 

t;l 
: 0 I 

= I 
: Q I 
~ 

'/1EW',-
:~_c..: '2.1, 

,=[:;.:"" .!~, (' ~ 

7 

5 
'~ilTE.';: (CeNT 

QI] 91ItA\1r: ~~~~A0l~ ~~l~~~l~~ Illi)"A~~mN I') 
BkTNti.."I Thn~ .h <;1lcM'N. IV(\~[ "'i1l::IT 'lit 1*'.1 ~UTrrlif .. h 
,~ ... ( :"lilT '_~·(:.\;·IIE:Ti-;l... r:\(lfI'H TI4E.N\ ..,vr~ THAT THE 
TWP Hfl..l:':l ,N EAI:" I"LATI="I1F:M ru.::r rc1r-.CkNnJC- L\"~N 
nu: ~TEEi.. Pl~Tr, ,:'M I:' RH l'_"E.O IN T"l H.A', TIC 
PLI'ITFI'lP.I\A. 

~ GLUE :,u~T") (i~£M 17) TO ptW>lll': rU\Tr:.'1ll'1'1 
IN l1I"ATk"N') 11-1OtUl\i, tll'PL1'INC, W£':L.,,.'r fi: 'N'lIAlE AT~IN 
i...h'l£TI.. JIlI.!lI.l"I.E' ( ]TlM n). Al't'L'1 A:'~l~ME (IlEM II) 
fa r:~MAI"INb. n'LE Dr Lito;'" s'.rr't'l Af-IU PLAn: 1'),.. 

6 

INNfR Cfl!lR )WfLF, He( PQL ... IJI..[ ro MulU TWIN 
(.."'tlt;. , 

VIE~ D·D 
SClLE 1/2 

(50(( ~\.I I IN 8·4) 

5 

3 

D 

c: 

• 

I I 

.......l -17.9 

VILW r=-- r=-
_11.1 

A 

4 



..... ----------LIST OF MATEAIALS----------..., 

7-66 

OCTOBER 24, 1980 

PART NUMBER REV 
2265B88-0001 A 

ITEM. QUANTITY. 

DESCRiPTION ••••••••••••••••••••••••••••• 
COVER ASSY,780 SERIES W/MUFFS 

COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UM 

0001 00001.000 0~83981-0003 CDVER,INNER,780 SERIES DATA TERMINAL EA 
1238-9813-004 

0002 00001.000 0999248-0003 INSERJ,lEFJ SIDE WID XMT LEV ADJ,VENJED EA 
1224-0248-010 

0003 00001.000 0999249-0001 INSERT,RIGHT SIDE,VENTED fA 
1224-9249-020 

0004 00001.000 0983865-0001 OOOR,PAPER EA 
1224-3865-0lit 

0005 00001.000 2265815-0001 MUFF ASSY , MIKE EA 
1238-5875-000 

0006 00001.000 2265818-0001 MUFF ASSY , SPEAKER EA 
12.38-5878-000 

0007 00002.000 0983815-0001 RETAINER,MUFF fA 
1224-3875-018 

0008 00004.000 0172334-0001 FASJNER 4-40 ON-SERf EA 
PAL -NR440004 

0009 00001.000 2265873-0001 NAMEPLATE, INNER COVER EA 
----------000 

0011 AR 0996527-0001 ADHESIVE,LOCTIlE 416 EA 
059724-16SUPERBONDER 

0012 00001.000 0418212-0040 STRAP,TIEDOWN.ADJUSTABLE,PLASTIC EA 
OPL - MS3361-4-9 

0013 00001.000 0931304-0001 BEZEL.SWITCH EA 
122"-1304-015 

0014 00001.000 22659.94-0001 PLATE, UPPER, ACOUSTIC CPU ISOLATION EA 
1238-599"-000 

0015 00001.000 2265991-0001 PLATE, LOWER. ACOUSTIC CPLR ISOLATION EA 
1238-5991-000 

0016 00001.000 2266003-0001 TAPE, DOUBLE COATED, PLATE EA 

0011 00005.000 2265993-0001 SUPPORT. PLATFORM, 12.75MM SQ EA 
1238-5993-000 

0018 00002.000 2265992-0001 BARRIER, FOAM EA 

0019 00002.000 2265978-0001 BUMPER, INNER COVER fA 
1238-5918-000 

0020 00001.000 2265995-0001 LABEL. HANDSET INSTALLATION EA 



8 I 7 I 6 I 
NOTES UNLESS OTHERWISE SPECIFIED 

~ AL L DIME.N5!ON ~ ARE IN MILLlME."TR.~~ 

2: 2>E.I\JE.RAL TOLERANC.E5 
;:INE PLACE 0.5 
TWO PLPlCE O.z.'!) 

D 

-~ ~.~." 

f---~ "" '-----.-

0 - 0 CNFG 
., 
I 

DODD I 
I 

A B C OPER __ .f 
DDDD~ .~ 

7 8 9 TEST 

C DODD 
4 5 6 END 

DODD 
3 DEL 

DODD 
-+ 

0 CR . II 0 Q 
O.l.'::l j .0\0 

, 
O.s. . . oe. ~-=-- :c:~~ 

B 

-

A 

8 I 7 I 6 I 

5 4 

ffj' 

r~ 
r 

1 

I 
R'F~ 

r 
i 

~/ 
/ 

RE F0 / 
(.) 

l+--E3-
5 4 30 

I 

I 3 

.e~C=-

IMETRlcl 

-Il'e", , I -7 

. ./,u: .. &h-
,'a.; .. _ ",,., 

K~YTC)\-' ASc...'y , 

751 DATA TI=" RhflINP.L 

-21-1 ....... ~.I 

I 2 I eM 

D 

-

c 

+-

B 

A 



_----------LlST OF MATERIALS------------. 

7-68 

OCTOBER 2~, 1980 

PART NUMBER REV 
2265895-0001 • 

ITEM. QUANTITV. 

0001 00001.000 

0002 00001.000 

0003 00001.000 

DESCRIPTION ••••••••••••••••••••••••••••• 
KEVTOP ASSV , 781 DATA TERMINAL 

COMPONENT •• DESCRIPTION ••••••••••••••••••••••••••••• UM 

22658~-0001 KEVTOP - BEZEL 781 DATA TERMINAL EA 
1238-589"-003 

2265897-0001 KEVTOP OVERLAV, 781 DATA TERMINAL fA 

2265896-0001 DOOR , KEYTO" 781 DATA TERMINAL fA 
1238-5896-002 



o 

,C 

B 

4 

1(lT~UNL£SS ont;RWISE SPECifiED: 
DIMENSIONS ARE. IN MIU,INlETRES 
GEN£~L iOt EI?ANC,E: 

ONE PLAtE: t o.~ 
iWO PL~CE: ! D.2.5 

20) 
0.25 
O.S 

.1b 
1.~nto.18 

5'.59 
8.38 
12.70 
'lotl 
14.27 
17.7} 

.OID 

.02 
.O~D 

.Ol~to.OQ7 
.2.20 
.:$10 
.500 
.SlO 
.5~2 

s. RElEME BACKING TO Bt 1.'3:t.1I lRK 
C.o LI) I'APEl 

SE.E 'IIEW A 

An l 1'1.1>5'97- 9101 
..... t 

All 

VIEW A 
22PL 
SCALl :NONE 

[IMETRlcl 

... RTWIIRI:. 
TNI< AlUMlNlJM!II f'.EnURE n:NSln~ AbIlE<.IV£ BACt: 

lll'illl\ 
MYLAR I'"ILM I nrolJllt S£I'iSITIVE ADUI5IV~ RAC", 

o 

c 

~S •• O .~8 -. I .500 ..c:::::L 

A~~~~+~-~:-'~~~.~~~~A 
AW 4 3 2 
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-
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NOTES: lttLESS OTHERWISE SPECIFIED: 
[D COLOR (8LACK. TYPE" OR WH ITE, TYPE" ,) 

T~~U ~Ot.lTRASr WITH COLOR OF ITEM 2 OR AlT~RtJAlE 

III WIRES SHALL 8E CRIMPED III COMMOtJ 
. R.ECEPTACLE PER WIRE Ll~T RfGUIR.EM[NT5 
3 All MAT£RIAL~ MUST M£ET UL RfGU1RfMHITS 
[!) FeR REWORKED ~TOR~WIRE LHliTH CANNOT BE 

SHORTfR THEtJ 11,5.1 
31. FDIl REWORKED M01Of{S, Sl[(VlloJC. CAt.lNOT BE" 

SHORT[P. THEN lIi,l 
~ DIMENSIONS ARE IN MIUIMlTRES 
I1I G[NUAL TDURANCE' 

> ON[ PUt" e.£t 41.5 
TWO PU\CE ! 0·25 

I 6 I !5 4 

WIRE DE!OtRI PTIDU 
N •• 

'. MOTa. 
2 MOTDR 
3 MOTO,," 
+ MOTOR 
5 MOTOR 
r; MOTOR 
1 I ~~+~,\' 

'\' ~~F,o,.-"7:": .• ~ ~ 
I A r ;P"'dJAc:::=C:::=C:::=C:::=C:::=C:::=~C:::=C:::=:::J._~\::J 

O.21j .010 
D.' .. , 

m !r, .3H.2.5 
114.3 .... 50 
I~t~ "./Xl! .25 
165.1 10,5'0 
:mt~ 8.001.25 

, I .. ARK I '00-07 

~Q -PROCE~ 

B 

roo I 

I 

2 M.R" prR PROCESS' .~ ! 6 ?REF ,PPROXIMATELY WHERE SHOW" 

~Rr' 
SECTION A-A 

SCAlE'=NONE 
(IT£MS 2.3.1; Ol\llY) 

7 I 

I 
---I 

6 I 

~ 
L 

,-+---8-

I 
START 5TATtOM FltJI5H STATH)fd 

BOB!'tJ/- ILK '1>-3 
R(O ., 

. , YEl -. BOBBUJ I - WHT ., 
I ::I~~ 2· BLK _l~ 

.. 
" _ VE :~ 

• -s 

3 I '22'5"''' I 1 

ITEM 
REVIS~ONS 

~ .. ~. ~"~ ~" -, 
IE 

CN41~Z5(il)CI'~ 'Ii" ~ FlNI~M nNJR 

" 
A 

FOR. WillES WfR£ Pllil/ - 31IlR!.(,6ft 1'204-5 
f if;:'{j , Itl~NC-7 MAft'ING WA') PlD4-tJl'., 5_16;.130 , WIRt mT.lNU3,ot.I.LIII?[N"'5 3''''.7 , 

lID 
AND B FINISII STATION') WERt -'17('\} Lill , ITE..M U (lo;(l[A'TIDN WA~ P1~. ,-, 

IMETRlcl 

f\fOt4J\1CU1,TURE OR OElICRIPTION 

PARTS L.tST 

-11·n ~ TEXA~M~~!!.~~~ENTS 

~ 
-7tJ.? 

_ ... 
".;.~ 

1.1"" MOTOR. ~SSEMBLY. +Ph : . ." 
Pi\P[A AD\'.IINCE 

~. 01962141' 22,S'9" 
,-,,}-I(1 -

1 : 2 lLM 1 

0 

c 

B 

A 



_----------lIST OF MATERIAlS-----------, 

OCTOBER 2~, 1980 

PART NUMBER REV 
2~65899-0001 A 

ITEM. QU.ANT ITY. 

0001 00001.000 

0002 00001.000 

0002A 

0003 00006.000 

0001t 00001.000 

0005 00000.500 

DESCRiPTION ••••••••••••••••••••••••••••• 
MOTOR ASSY, PAPER ADVANCE 

COMPONENT •• DESCRIPTION ••••••••••••••••••••••••••••• UM 

0999256-0003 MOTOR,STEPPING PAPER DRIVE,MK-12 EA 

097248~-0007 CONNECTOR HOUSING 7PINS EA 
000719-1-87175-5 
P203 
000719-1-81175-5 

0912104-0001 CONTACT ElEC-LOCKING,WIRE-TO.025 SQ POST EA 
AMP - 8112~-1 

0800335-0001 KEy,POLARIZATION,CONNECTOR EA 
BEl --65301-001 

0912436-0012 INSULATION,FLEXIBLE FT 

7-71 
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a 

-J 

';! roIAG- (Z26591'V .-

- ~ PWB (ZC659/') A 
~ A 5S Y (Z2~5'315J 111 

\ MAh'1I ....... l1lJt'kUt: 
REV LE TH.K 

............ ,.-,,4 ... ,' ......... (/. 

' ..... 1 
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D 
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I 
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I 
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I 

I 
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1 

c 

I 
I 

t~~~ '" t!..j", 
MAX. 

AlAX 

IMETRICt-



_----------LlST OF MATERIALS----------....., 

OCTOBER Z~. 1980 

PART NUMBER REV 
2265915-0001 • 

DESCRiPTION ••••••••••••••••••••••••••••• 
181 RECEIVE ONLY KEYBOARD 

ITEM. OUANTITY. COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UM 

0001 

0002 

0002A 

0003 

0003A 

0004-

0005 

0005A 

0006 

0001 

0008 

00001.000 2265916-0001 PWB, 781 RECEIVE ONLY KEYBOARO 

00002.000 0912519-0023 SOCKET,SINGL~-IN-L)NE 12 POSCGOLD CONT. 
-1-583180-5 

JUt J68 
-1-583180-5 

00004-.000 0539~8o-0003 OPToELECTRONIC DEVICE-TIL 220 

CR1 THRU CR~ 

OOOO~.OOO 0912350-0061 SPACER UNTHREADED-.500 L 
1238- -000 

00004-.000 0912946-004-9 RES FIX 220 OHM 5 t .25 W CARBON FILM 
ROH - R-25 
Rl THRU R~ 
ROH - R-25 

00001.000 2211263-0001 KEYPAD, PUSHBUTTON, 24-POSITION. X-Y 
SEE TI- DRAWING 

00001.000 2265839-0001 KEYSWITCH CLUSTER, 3 POSITION 

REF 2265911-9901 DIAG, LOG'C, 181 RECEIVE ONLY KEYBOARD 

EA 

EA 

EA 

EA 

EA 

fA 

fA 
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o 

c. 

B 

A 

4 

NOTt:S. UNt£SS OTHERW1S£ SPECIfIED: 
[j] DIMENflDN5 ARE IN NIHlNl~lRE'S rn G£NHAL TOlEAANCE 

ONE PLACE: t 0.5 
TWO PlME: ~ 002.5 

rn FOR €lIUENTATION OF OPllCAl SWITC", 
(m.M Z), TI \lUG IS POSI1IONED AS DRAWN 

"J 

• 
0025 .010 [~ 

0.5 .02 

CLASSIFICATION 
~- .. 0It CORREU.TlON 

4 

n 

I 

3 

[Z [I 

D 

3 

" -. 

2 

22"5'm - 5001 
'2H5951 - DOOI 

DASH 0 

R-EVISIONS 

DATE 

CN+6'5'lI'l (O)CJL.f,.;,,;. ill-I 
L~/7tM 5 an WAS 21 ALSO 

A ADJJfD ITEM B (2) REVISE}) 
~/D TO REFLECTADf17ItJN 
OF ITEM R ANDDfLHIJri If 

/I-14-io 

ARTS 

IlIM '5 

AUlD INSER1Eil Pllm USl FlIR mml-I 
SENSOR AS~'{, ...,80 SERIES 

SENSDI1 ASS'fo TBO SERIES. 

22ra5'351 

LM 

o 

c 



_----------LIST OF MATERIALS------------, 

OCTOBER 2~, 1980 

PART NUMBER REV 
2265951-0001. • 

DESCRiPTION ••••••••••••••••••••••••••••• 
SENSOR ASSY, 180 SERIES 

ITEM. 

0002 

0002A 

0002B 

0003 

0005 

0005A 

0006 

0007 

QUANTITY. COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UH 

00001.000 0~86355-0002 SWITCH,OPTICAl 
see TJ- DRAWING 
SI 
SEE TI- DRAWING 
PN 986355-1 IS AlT PART 
seE TI- DRAW.ING 

000.01.000 2265923-0001 CABLE ASSY, SENSOR 780 SERIES 
1238-5923-012 

00002.000 2211~0~-0004 RESISTOR,10K OHMS,VARIABlE,CERMET 
SEE TI- DRAWING 
R3 R4 
SEE TI- DRAWING 

REF 226592~-9901 SCHEMATIC. SENSOR 

00001.000 2265951-5001 AUTO INSERTED PARTS liST FOR 2265951-1 
1238-5151-015 

EA 

EA 

EA 

EA 

EA 

7-75 



DWGNO 2265952 I I 
APPLICATION REVISIONS 

~~N~EX~T~AS=S~Y~-r __ ~US=E~D~O~N __ ~REV DESCRIPTION DATE APPROVED 
l-____ -+_270~5ill8 __ .r:_lr::_==~~=-----·------+------1~----I 

A CN475617(D)S. DODSON 3-23-81 S. DODSON ___________ -J-___ -'--___ ---I 

CONYERS ION CHART 

mm INCHES 

0.25 .010 

0.5 .02 

METRl"C 
THUtD ANGLI: PROJECTION 

.-+--3-
REV 

SHEET 

REV STATUS 
OF SHEETS 

REV A A 
SHEET I 2 

(CONTINllm C:;I-l~n 7' 
2265952-0025 I 781 R.O. PATCH 

II 12243 780 SERIES PATCH 
I' I' 7!W ~EI<\ES ':) TD 

22 I t 1 1 
~6 I 780 SERI ES STD 
191. 781 R.O. STO 
18 781 f(. O. ' nD 
17 781 R.O. STO 
16 : 780 SERI ES STO 

H II 
12 
11: 
10 I 
9 
8 ! 
7 , 
6 I 
5 ! 

4 , 

I 

" n 3 : 
2 : 

It 

2265952-0001 I 780 SERIES STO 

PART NO. DESCRIPTION 

EPROM 
EPROM 

EyONl 
EPROM 
EPROM 
EPMM 
EPRm1 
EPROt1 

, 
EPROM 

UNLESS 
OTHERWISE SPECIFIED 

1F ... aal_ rnm 
e TOLERANCES: ENGR, /' jP.i '.!I' ) 

~ TEXAS INSTRUMENTS 
INCORPORATED 

0.11_. r.". 
ANGLES :1° 

ePARENTHEncAL INFO 
FOR REF 0Nl. Y 

7-76 

APV~/jJJ·J/ilJJ['II-I-'-- &'d 780 SERIES EPROM 

DRAWING NO 

2265952 

SHEET 1 of 2 

:!!25 
24 
23 
22 
21 
20 19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 

;il 



NOTES: UNLESS OTHERWISE SPECIFIED: 

ill DIMENSIONS ARE IN MILLIMETRES 

rn GENERAL TOLERANCE: 

ONE PLACE + 0.5 

TWO PLACE + 0.25 

3. PROGRAM ITEM 1 USING ITEM 2. 

~ MARK DEVICE WITH AT LEAST THE LAST 4 DIGITS OF BASE PIN AND THE 

FULL DASH #. -INDELIBLE INK SHOULD BE USED, COLOR OPTIONAL. 

2265952-0029 780 SERIES KSR KATAKANA EPROM #29 

2265952-0028 781 R.O. STD EPROM #28 

2265952-0027 781 R.O. STD EPROM #27 

2265952-0026 781 R:O. STD EPROM #26 

PART NUMBER DESCRIPTION 

~ TEXAS INSTRUMENTS 
INCOIIP'O,,"TKD 

DIGITAL SYSTEM. DIYISION 
MOUSTON T[X4S 

A 2265952 
SHEET l 

flEV 

A 

7-77 



_----------LlST OF MATERIALS------------, 

fTilRUARY ()], 1 <)ql 

PM<T r.'ll'-1t)Ef{ RFV nrscRlrrrI1tJ ............................. . 
2265q~2-0()01 * 7AO Sr~lr5 STn [PROM #1 

nUl. QlIMH lTV. crlr,p()rJrr~T.. r)rS(RIPTInN •••• ~ •••••••••••••••••••••••• UM 

0001 OOoOI.Jon 2210020-0002 Ir,T~S25]2JL,8LANK [PROM 
COI2<)5-TllS25J2JL 

n002 

DonA 

7-78 

I:U 2275200-1('(11 noon,76X DATA TRN f/W OJSK~TTE 

UNRELEASED SOFTWARE 
1261- RFF-OOO 

EA 

EA 



o 

C 

8 

A 

8 7 

NOTffi: ~~[~S~~~RWI~~~~C~I~;M[TR£S 

_. 
J' 

t .is 
7, 

II. It 

." 
[.j 

" 7 

~ GENERAL lDlmA!\iC£ 
Dill[ fUI~i':!" DS 
~ I.: P'X[.: 0,'/"> 

:\. JCUW THREAD ('ALLOUT!i ARE IN 11('11[') 
4- ClIN.'t\ING ['IIMIl[)NLNT LEAD.' IlPllrl'ML 
_' ::' \:1 S:._DL.~::N CC'MV[Jl'itNT SIDE (JF Bl.tAAD 
"- v·"'''- "'~vll~:. H.:Lb liN Ijc, TH "IDB I ,r BUARD 

T,' rR!I'[NT SI\lDH!. f~IM f.NIUIJfI4t, W llC 
E1STAMf' Dl( MA2K :.JH. CODE. IN APPRll'tIMAIE 

_:,:-"TlPN Ir'lJIL'ATED -\.l[ GDE WILL INDICATE 
.:; TE YEAll; AND WEEI< (\1=" MANUFACTUKE ~, 
:::;'::'\lERN£O B'f DRA\\'"I~ D":I~~~q4 PAJ!ALRAPH 4...D 

xy.,'A.'k 

'!T--w££.: -" 
I ~'{lA~ .... ~Y!DI.:;,1 (D-':Jl 
-'---~ITE ).;r:STLN 3)DALLA5 

2-) AUlliN i n[\'vWll 

M 
.O? 

fl1J 

0')4 

25~ 
.30 4,,, 
:!S.:.; 

It-, IlB~ , 

6 

[i1 S"TAMP DR MARK RUN NUMBER. IN ~'i.IM~-rt 
IIX'AIllN 

~ TIE.·WAAtJ (ITEMf.4)KNDlS 51i:lULJ) BE fjl'>IWNfD 
[IN TIlE lrMro~ENT ~Inr IlF TilE: NIB (ITE.M I ) 

IS 

[g TII,\-\TEN Nt, T~ GN US:: ,:'il! i~4 AND !l~5 Til !j·1JojM ANI) 11-lE 
Nm ~N o.1]D~A.ND mOi- ro (j. ~ NM 
~t.M lei ,1N TI1E -nDOI LM r/lNmU Of COMf'liNHJTS 
'J;~I:~ t\';,E fl\jTii-iN'EC1CD AND ARE ('JlN1AINtD IN TH[ 
~51,{;1 LM 

~ RE'illTu'i1) ~514 R':,,) ANO R51" ~~ TI) Sf. Af'P~MAllLY 
ONlIR~D nv[1l. 11ll \-IIlU B£Ulli Tij~M AND AHf 
N01-',' T{\\X~ H.j[ VfJ8 

~ J..:r,.:Ci 111 Sf 'lPJl'fIlIJl:T PWB MINNUM nfb.7'1 MAlIMUM 2.'IJ 

«).,,1-<"..,50 
71 EHTOCTH 

74- "UT~ 
S(eTiON B-8 

4 

[8] CENTER LEAD OF G.1501 TO it. 
CU1 OFf: Ar CLD'jE TV CDlJIfJfVENT 
BDDY M P05!J8LE· 

5' 

3 

A CN4e09~4 Ie) r'fTI ~{I)ON -000 I ~ J)I'I 
LM, ITEM 4(0 "PIN WAS cnZqZ8~1 

70 ;. .112, -oWl .~)Q 

7\ 2 HT TflJHI 

72 2 U[..O 

73 4.rUH lr , .. ~ ,'~ 'Oi 
IMETRlcl 

Mn 
(OMPClNENT 

HEIGHT 

~~i.a;;!iii!re:~~~~:.::,~~.~;;:=t=::;~~:~:=~ i 2~~~. f' • (.) 

2-1- , 
poweR .sUF:PL Y, 
IN TeRNA TI UNA L 

22'S"~ 7058 

IS 4 3'2. 

-/s-
11-1-iJ 

2 

o 96214 c2fi~970 

LM 

o 

c 

B 

A 



_----------LIST OF MATERIALS------------. 

?ART NW4BfP RFV OFSCRIPTJON ••••••••••••••••••••••••••••• 
'165910-0001 A POWFR SUPPLY, TNTERNAT rnNH 

ITEM. 

OOOZA 

I'C0311 

('1004 

oon4A 

"005 

0006 

00"16A 

OOtH 

0"101 A 

001'8 

1)0('19 

OOOQA 

n·no 

';'0 lOA 

(lill U 

O~ lA 

, ~.::~.~ , 

7-80 

"­
QUANTITY. Cflf>1PO"lFNT.. DFSCRTPTTf1N ••••••••••••••••••••••••••••• UM 

oon11.0rn 091Z872-001Z 

00001.000 OR00523-IJ001 

nnQ01.onn 0CJ1?4&S-0001 

0000l~ono OQ12942-0047 

U'500 11'501 

NETWORK.lM3?"1T ~.O/MC7Ql~CP.-'5 vrLT 
SFF - Tf 'RAWINC, 
U50Z 
SEF - TI DPAwrNr. 
NFTWORK.VOLr. REG.~FG.3 TfRM-C-12V) 

Uo;03 

NFTWORK,LM ~40-12T VOLTAGE REGULATOR 
NSC - L"'~4J-12T 
U504 
N~C - L""40-tZT 
TRANSISTnR A5TZQ17 PNP SILICON 
T 1- -A5TZQ07 
0500 
TT.... -A"iT2Q-)7 
TRANSISTOR,2NQ~OA NPN LOW CUR AMp,r'1-18 
MOT - lNQ:-OA 
0501 
MOT - 2Nq'l'lA 
TRANSISTOR-A5T??2? NP~ SILIC"'" 
1640-213Z-000 
Q502 
1640-21 '2-001\ 
THYRISTnRS,TRI(1DE-P-N-~-N ~TL 

n -TIC1060 
Q<;03 
TI -T1C106D 
TRANSISTOR .NPN,125WATT .<;JQOCJ4-2 
SEE fI-' DRAWING 
Q504 
SEE TI- DRAWTNG 
TPAII/SI ST('lf~. TIP1'3A N-P-fI; :"r~JFP 
Ml?q~-TIP13A 

050S 
00IZ9<;-TlPBA 
RES 1ST OR, F I x. , '3 '3 nllM C; ol W. "i 1: TnL. 
SEE TI- ORAWfNC, 
R'iOO 
SFE fI- DRAWINf; 
RES,FXD.4IlK !'1HMS. "it. "iW, WTPEW(Jllr", 
SEE TI- DRAWING 
R513 
SEE TI­
RES FIX 
DAE 
R514 

DRAWING 
Z2K nH~S 5 WATT lO~ 
Cw OR PS SERf 

DAE - CW nR pc; SERI 
RESISTOR, FIX., 1.20K, 'iW. 'iT. TOL. 
SEE TI- DRAWING 
R515 R516 
SEE TI- ORAW;,NG 
PES FIX COMP ,41 r)H~S 1.'1W 'j~ 

SEE - TI ORAWfNG 
R519 
SEE - TI DRAWINr. 
RfS,Fl<O,C"'PSN,lW, Ij~, I.R I( 'lHMS 
O'9008-SEF TI OWG 
R5Z1 
039008-SFE Tf DwG 

Fl. 

fA 

FA 

• 1\ ' 



_----------LlST OFMATERIALS------------, 

P'PT NU~Pr? RFV 
~2h~q70-r0 A 

t>FS(P 'PT 1r.~J ••• ........................... 

'(\43 A 

)144 

1046A 

1047 

0047A 

1048 

'ln58A 

)060 

')061 

1)066 

'1;;68 

.HO 

POWFP SUPPLY, I~TERNATIf'NAL 

QUANTITY. rn~PONFNT •• 

'lGO~3.0no n412645-001~ 

00001.000 0972928-0011 

oon02.000 2211~19-0015 

00002.000 2211319-0016 

00001.000 2210420-0005 

00001.000 0996151-0009 

0000I.0~O 0513599-0014 

00003.000 0996285-0005 

on001.0~0 0996285-0002 

OOOOI.OCO OQ12217-3000 

00004.000 0972632-0001 

00001.000 0185113-0001 

00005.0~O 0996521-0010 

OOI'Ol.DnO 2266000-0001 

!l0001.000 2266001-0001 

DESCRIPTfnN ••••••••••••••••••••••••••••• lJ~ 

RES fIXED 0.221 OHMS lWATT t7:-~-A 
onI6B6-T-iA-l0 
R520 
0016116-T-IA-70 
C~P FIX TANT SOLIn 41 MFO 10 ~ 1~ VOL. FA 
OPl -M19!)!)1/1-2312 
C501 
OPl -M19003/1-2312 
CAPACITOR 1100IJF 10 OCwv FLECTROLYTIC fA 
"01939-6730233 
(501 
0019'19-6130233 
CAPACITOR,.1 UF .80,-20~ 500VOC CF~ OlcL EA 
1222-3866-00,) 
C508 : 516 C517 
1222-3866-000 
CAP FIX MICA 500V 3000 PF <; t EA 
039001-CMR06F30~JOD 
C509 
039001-C~R06F302JnD 

CAP 100 UF '15 V AlUM. ELFCT, HIGH FRfOIJE EA 
SEE TI- DRAWING 
C511 C512 
SEE TI- ORAWING 
CAP. 220UF,75V, ALUM ElFCT, HIGH FQF.r.UFN, FA 
SEE TI- ORAWING 
C511 C514 
SEE Tl- ORAWING 
CAP,PLASTtC,METAllflE!),20f,41I)n PF,?('~"'l fA 
012624-SEE TI DWG 
C515 
OI2624-SEE TI OWG 
HEAOER,PIN,4 PINS. STR. DOUBLE ROW F~ 
0225:>6-65611-108 
J600 
022526-65611-108 
HEAT SINK,.7'5Hr 1.29W 1.61LG FlEC CMP~T EA 
098978-tATn3R~CR 

HEATStNK,TPANSISTOR FA 
SEE T -I DRAWING 
HEATSINK,TRANSISTOR FA 
013103-6106B-14 
TPANSFORMER,SWITCHING,INTN'L POWER SUP EA 

T500 

FUSF,3AG 56 250V RAOIAl LEAD 

f500 

STRAP,TIf onWN,CABLE-NON-STO,0-1-1/4 O. FA 

X SPACER XST TO-IA CASF EA 
• 
INSULATOR, .14701A .1'50LG .500W fA 
055285-1403-09FR-54 
INSUlATOP •• M9 n THK THERMAllY CONDUCTIVE EA 
055285-7403-0qFR-0~ . 
CABLE ASSV, UNREGUlATFO O.f. EA 
1238-6 (lOo-n16 
CABLE ASSY, SEr.ONOARY D.f. fA 
123R-6001-016 
SCREW 4-40 X .150 PAN HEAD CPES EA 
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_----------LlST OF MATEAIALS·----------...., 
'3/28/81 

~AP' NU~BER RFV nEscRIPTION ••••• ~ ••••••••••••••••••••••• 
2265970-0nOl A POWFR SUPPLY, INTFRNATlONAl 

nfM. OUANTlTY. (Q~pnNENT.. OESCRIPT(~N ••••••••••••••••••••••••••••• UM 

0071 00005.000 0411101-0057 lOCKWASHEP II 4 FXTERNAl TOOTH (RFS fA 
OPl - "'535"'35-51 

;'nfl''ll.OI')O 1'l416975-040'l SPACER,II4 I/P"lG AlU'" MolflOI ZED EA 
-NAS4300o-8 

1')01"1 1)0006.000 0416622-0011 WASHER H FLAT EA 
OPt. - AN960C4l 

00004.01)0 04164.53-0021 NUT, PLA I N .4-40tJNC-lB HEX,CRFS,C;"'All fA 
OPl - NAS671-C4 

')075 OOilO 1.0'10 0<112988-0016 SCREW 4-40 )( .4":\8 PAN HEAD CPFS EA 

D071> 00001.0')0 0912628-0001 WA SHEP • fI4 .il'ilO .200nO-SHLDR NnN-MET fA 
SEA -5601-45 

"071 00001.010 0411104-01":\5 WASHER, lOCK-SPRING. HElICAL. 114 fA 
OPl - MS3o;338-135 

(l078 00003.000 0416453-0022 NUT.PlAIN 6-32 UNC-2B HEX (RES,SMAlt. fA 
QPl - NAS611C6 

0079 00003.000 0411104-01'\6 WASHER. LOCK-SPP lNG, HELICAL, 116 EA 
QPL - MS35338-136 

')JACl OOJOI .1'1(,0 0912355-0001 STUD SElF-CLINCHING-PWA EA 
046384-KfH-44()-4 

0100 REF 726591'3-9901 TEST PRflCEOIJRE, POWER SUPPLY, IN TN 'l 

()HIl IlOOOl.MO 22/15910-5001 AUTO INSERTED PARTS LIST FOP 2265970-1 EA 
1238-1051-016 

9999 OOOCO.4S0 023QQ9Q-9999 COST. SHR I NKAGE EA 

7-82 



_----------LlST OF MATERIALS------------, 
03178/81 

PART NIIMf\E1l REV 
22"5910-5001 A 

OESfRfPTICN ••••••••••••••••••••••••••••• 
AUTO INSERTED PARTS LI ST Fn" 2265910-1 

ITEM. 

OOnI 

0012 

G012A 

0013 

0013A 

"11'\14 

0014A 

0015 

0015A 

00158 

0016 

0016A 

0017 

Oll17A 

0018 

0018A 

0019 

0019A 

1)1'\20 

MnA 

00;>8 

0028A 

002'9A 

01130 

0030A 

0031 

003lA 

OB2 

0032A 

QUANTITV. Cr. IIPONfNT.. oESCRIPTlnN ••••••••••••••••••••••••••••• IJIoII 

00002.000 ~539468-0001 

00005.000 0912932-0001 

n0001.0~0 0912454-nn1~ 

00001.010 0912268-0006 

OOOOl.ono 0996281-0005 

00001.000 0996281-0006 

00002.0~O 0996281-0001 

OOOOl.OUO OQ12946-0J85 

nOaOl.OnO 0972946-0041 

00001.000 0539J10-04~1 

nOOOl.OOO 0912946-0096 

00001.01'10 0912946-0071 

PWB, INTN'L POWER SUPPLY. 180 SERTE~ EA 

DIODf,1N4001 lAMP 1000PIV RECTIFIER EA 
TI -lNIo001 
CII5M CR512 
TI -lN4001 
DIODE,IN4003 lA~P 200PIV RECTIFIER EA 
TI - I N40(l 3 . 
CR501 CII509 (R510 
TI - INlt003 
DIOoE,1N146A 3.3 V 5t SIL VOLT RF.G EA 
QPL - IN146A 
CR502 IN146A 
QPL - IN146A 
DIODE IN914R EA 
SfE TI- DRAWING 
CR503 CR504 CR506 CR501 
SEE TI- DRAWING 
CR508 
SEf TI- DRAWING 
DIODE, VOLTAGE-REGULATOR-SILIC~N.IN126A EA 
001295-IN126A 
CR505 
0011.95-IN126A 
DIODE IN4931 1 A~P EA 
SEE - TI DRAWING 
CR511 
SEE - TI O~AWING 
RECTIFIER,SILICON,FAST RECOVFRY FA 
014099-SS38cH 
CR513 
014099-SS3891 
PECTIFIER,SS3892/UES1302,VIR1100V 1I016A EA 
014099-SS3892 
CR514 
o 14099-SS3892 
OIOOE UES 1101 EA 
o 14099-UES 110 I 
CASIS CR516 
o 140C)9-UES tlO 1 
RES FIX 6.8K OH~ 5 t .15 W (APRON FtL~ EA 
ROH - R-2'i 
P501 
ROH - R-25 
RES FIX 100 OHM 'i t .25 W CARRON FILM EA 
ROH - R-25 
R502 
ROH - R-25 
RES FIX FILM 3l~6K OHM It .25 WATT EA 
COR - NA55 
R50~ 

COR - NA55 
PES FIX FILM IO.OK OHM It .25 WATT FA 
COR -NA55D-I00PPM/C 
R504 
COR -NA55D-I00PPM/C 
PES FIX 20 K OHM 5 t .25 W CARBON FILM EA 
ROH - R-?5 
P505 
ROH - R-25 
RES FIX 3.3K OHM 5 t .25 W CARBON FILM EA 
ROH - 11-25 
R506 
ROH - R-25 

7-83 



__ ~--------LlST OF MATERIALS----------......., 

7-84 

OJ/lII/Sl 

PAPT NUMBEIl PfV 
226'i910-5001 0\ 

Of SCRIPTION ••••••••••••••••••••••••••••• 
AUTe INSERTED PhRTS LIST FnR 2265Q10-1 

ITFM. 

0033 

0033A 

0034 

0""4A 

0035 

00",,5A 

0036 

OO~6A 

0031 

0031A 

0038 

00311A 

0039 

003QA 

0040 

0040A 

0042 

0042A 

00')0 

0050A 

0051 

0051A 

0052 

0052A 

0053 

0053A 

0051B 

3[)54 

0054A 

0055 

0055A 

0056 

QUANTlTY. CO~PONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UM 

0000l.~no 0912946-0053 PES fIX 330 OHM 5 t .25 W [APSON ~ILM EA 
ROH - R-21) 
R501 
ROH - R-2,) 

00001.000 0912946-0014 .PES FIX 2.4K OHM 5 t .25 W CAPRON FILM EA 
POH - R-2,) 
R508 
ROH - R-25 

00001.000 0912Q46-0080 PES FIX 4.3K OHM 5 t .25 W CARBON fILM EA 
ROH - 11-25 
P509 
ROH - R-25 

OOOOI.O~O n91?q46-~003 PES FIX 2.1 OHM 5 t .25 W.CAPRDN FILM fA 
POH - 11-25 
P510 
R(1H R-25 

00001.0no 0912630-0011 RESISTOR.0.619 OHMS IW,5t FX WW EA 
00I686-T-IA-10 
R511 
00 16116-T-lA-10 

00001.000 0912941-0123 RES FIX 210K OHM 5t .5 W CARBON FILM EA 
ROH - R-50 
R512 
1l0H - R-50 

00001.000 0539812-0032 RES FIX FILM 10.'iK OHM .1~ .12') WATT EA 
COR - NC4-50PPM/C 
R511 
COR - NC4-50PPM/C 

00001.000 r539812-0001 RE~ FIX FILM 4.12K OHM .I~ .12') WATT FA 
COR - NC4-'iOPPM/C 
P518 
COR - NC4-50PPM/C 

Oon02.0ne OQ12941-0051 RES FIX 470 OHM 5t .5 W CAPBON FllM EA 
POH - II-50 
R522 R523 
ROH - R-5/,) 

nOOOI.ono 0418356-2350 CAP.FXD 0.41tJF.50V,10t TANTALUM snll EA 
OPL -M39003/1-2350 
C500 
QPL -M~9003/1-2350 

00002.000 O~12q24-0011 CAP FIX TANT SOLID 1.0 MFD 10 t 35 VOLT EA 
SPR -1500105X9035A 
C505 C518 
SPR -150DI05X9015A 

OOOOl.O~O 0972157-0001 CAP,FIXfD CERAMIC 10~ PF lO~ 50V fA 
UC -C5ICIOIK 
C502 
UC -C51CIOIK 

00001.0ao OQ12151-0031 CAP FIX CEP O.lMf 10~ 50V EA 

C503 (510 C520 THRU C57.2 

C524 C525 

OOOOI.O~O 0917.151-0021 (APACITOP FXO HOPF 50 VOL TS 10~ CERAMIC EA 

C504 

00001.000 0912151-0025 CAP FI X CfR .0IMF 10': 50V 

00001.000 04111356-2344 

C506 

CAP FIX 0.22 HF 50V lOt TANTALUM SOLID 
SEe TI- DRAWING 

EA 

EA 



_----------L1ST OF MATERIALS----------...., 
0312A/til 

PAn NIIMHff.' kfV nESCPIPTION ••••••••••••••••••••••••••••• 
226591~-5nnl A AUTO INSEPTFD PAPTS LIST FOR 2265910-1 

ITFM. QUA NT lTV. cnMPnNENT.. OESCRIPTlnN ••••••••••••••••••••••••••••• UM 

0056A C 523 
SEE TI- ORAWING 

0051 ooonl.0I10 O''l12924-nn14 CAP FIX TANT SOLID l~ MFD 10 t 2~ VOLT EA 
QPL -M39001/1-2289 

OO~7A (519 
QPL -M39nOl/1-7289 

7-85 
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NOTES UNLESS OTHERWISE SPECIFIG 

I I: C ._ l: f TS o TOOUNG DIMENSIONS [1] MARK PER PROCESS 2. H[\GH~ l!.9 O£.5IGN MEETS ITEM 3 

.",. o MI~IMUM COPPER WAU n-nCKNESS 
0.0';: 

5 INTER""l AND EXTERNAL CORNER~ 
TO BE I.S2RAorus MAXIMUM AT 
SHOP OPT 10"" 

TO B[ CONTROLIlD BY HIM 2 ~ ALL HOLES TO BE LOCAT£.C 

m HOLfS INDICAITO HAVE NO ANNUlAR WITHIN 0."34- "r.wE POSITION ~~§~§§§~~~~~~ 
RING R[QIHRfMFNTS ON TW- OF DATUM 0 wH£N PINNI;.C T~ F 
COMPONH;T AND CONDVCTOR ~IDE ~ PL.."Nt: J.. 

B I ~c;..;~~5 ~~OF~I~~~D~.cO--(I)AlL to~, I - _'_ ~ 
FORMAL I?£L£AS£. 

ill REGISTRATION MARKS ON rTfM 2 
TO BE USED FUR P05fT10NING 
MARKING AT HOLES SHOWl; 

4.0C; F< -

6 AU HOl[ LOCATIONS NOT DIMf"'­
SIONfD ARE ON 0.(.1 W,M GRID 
INCREMENTS IN RfLATlON TO 
OI\TUM (, 

~I ~~N~!~~~ ~~:~~~~~V~!~INC. ~I G£~::"~L:~~~;;'~CES 
AND BE MAR.KED WITH THE _ TWO PLACE.. !C.~ 

REQUIRED UL COPE NC ~: ~~~L~~;~~~ONS ARE 

~ 5EE YI.W A 
~H L 

]1I . 
~ ~ 
~ 

-

)4 w INDICATES OFT GRID HOl..E5 

~ PLATING; SHOP OPTIO,," 

1 

" w 

" 

IMETRlcl 

-.~=;------------ 2.03.2 REI" 

REF 

RE' 
'R 

729170 (<t9IOO I~ 

MP226S'!7, 

902.778 -0017 

~~!:~ 
.lSl • 010 

T~~O':OO' e2<C.S170 7O-se 
J 

D,ll +0 10 j~~ +.004 t;~:~:~ 
-~~. 

'~~ -O:CXI .us -.elClI 

I .--E3- :~* :::M ~:t 1'.IXJ~ i~~~:~ .250'·001 

"IOTES 

r~~o~:M ~~~ ~:= !~~~~g:~ 

'IMA"I I TlNLD 
100-01 I'" /HEIGHT m . COLOR BLACK 
ID-«I !XI(; THKNS 0.008 MIN REFlOW[D 

8 I 7 I 6 5 i 4 

I IIIC+I[S 

I .ooc~ 

:g~ j :g~~ 

'[ " I :~~ ." 
'" soc .02.C 

44 .02;' 
84 .o,n 

,.Oi .04"'-

I !~'fr !, iffi 
I 
I 

l.i8 

I 3.S"" 
.12-5 
./4C 

I t\\ ! :tl~ 
IO.I!: I .40:: 

' •. 4:1 I .4SC 
12..,0 I .500 

:! .. ~~ i .. ~~ 
~5~.~O I :~~ 
45 .... c I 1.000 
30.46 I 1.2-00 

~~:~: I',:~ 

!~:.~ i ::~~~ 
~~~ I 2..12: 

~~,:~: i ~.UO 
'U:.1I2.. I ,.300 i 
"S.'l I :).'" 
..... ~ I 3."100 

1,~ .. 4~; l 4.100 

12.'.00 I 

:~i:!:01 
',!! .. ~~ I 
~!~:;~ I 
'''~.9~ i 
2..03.2.0 

FINISHED HOU DIAMnER 

LT' 
PLATED lHRU 

REMARK5 UNSUPPORTED 1'.16 [II ·.06 

3.11: -+:~1 INTERNAL INI)[XIN~li IS 

.<0+ 

.84 

).07: :~~ UNL.£TTERED~ 

1.17 

1.4D 

1.78 

3.S~ 

3.04 

/Q.35 

)4.2.7 

~.18 

.~4-

SPECIFICATION rTYPE n I 

MASTER p~nERN i~RTWORKI 

/.57 THK PLASTiC SHEET U,L APPROVED 

. .,. :"·80 

I 2 

~,lEXAS INSTRUMENT", 

PRINTED WIRING BOARD. 
~NTERNATION""L. 
POW&R SUPPLY 

. 22GSF 
""'" lo{'<:' 

! MPTYPEn 

D 

-

C 
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VIEW A 
SCALE: +1) 

A 

8 I 7 I 6 I 

5 4 

"·"·"-r ~ 
II I~ ..., 10./5 I-- .s."" _ ,0.,.1-- I· 

5 

" 
~ 

o 

~ 45.1. -------1 

i 

VIEW B 
SCA.L..E: 2./1 

4 

3 I I 

c 

-

c 

Z.Z~5~7 Is 

I 3 I 2 I 
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37
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'"20'_' r 

~ 'S! i t "I r il I 4 II 
~z.zs-

11S0 

VIEW A-A 
OPPOSITE SIDE IDENl1CAl. 

(II"') 

15 ! 4 

-, r-.~75 -r.\ee 
..l! i- \"30' 

I 
I 

} 
h 

'\ 
I \.'2eDI~ 

• 4HOL'E5 

I 

8 
~ 2 
1 T 
t 1 

+:.lJDJ 
·1%_ .... OIA" 

21CUS ~ 

~~~~-----------+------------~ A 

A 
.12DOIA l .2 H0Lf5 

JI ~ / \\ :i! 
.", 
+--~-------+ ------- .. L : 

J • 000 
A (c-.. ) 

I 
."0 .... -4f.-------- 7.no--------..... - .... 

z 
2 

• Z • I , 
IIY ITATUS •• ". !iio';':; 0' INEETI S" T • ---=-AIoL __ _ 
~....-
.... "..'=--~ ====--====:.. ... 
~-=-.. -

01 __ -.-0lIl --

3 

B 
7 .. 
If 
3 
Z 
I 

'=' --

I 

Z2IDg67 .. DDDZ 
ZZ'D9~7-~D03 
4IS.0.-DDbtf 
418.01."0151. 
9B3901-lJ(J(J1 
Z2/09.7-DlJ1)/ 
98!Jj8Z..(JOOI 

2 I 

A 6~~~z..;·=IL~~~~ ~-l.Z-'S "Ilr 1, j 7!J; 
elM. 3.'5D WAS S.41!o. 

e CAJ44CtJ~&(C)x:..c~ll},J%_:.u 
'flt:':{INA5 .2f8DIIHt.JlT£M 5 .;,7.::':"" ~"l.R 

~ :#;r,sl' 7.r1J Z-Z,",C b 
'2U'TFm2 WAS WAS 972447-1, ITEM B 
WAS ~TY2-fj724 

~~%~fl;1,~7FII~)f!lt/flJw~-r MolD-tIC b~ 
41811tJ.·J5fJJITEM 8 QTY WAS 114)OIM 7.fSLJ 
WAS 7.4i)i) 

IrETII/HER 
CAP-END 
R~~", •• lr3. :'! ...•. ,,,,!!!!:~, C::"'NK 
KIV£T. TUBIlLAR.STl •• "8D1l1x.<Wo 
lATCH CASE 
HANDle. CASE CItIlIlYING 
((JVEIl..DUTER-PRINTER CAS< 

---- -...---
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SECTICJi. E--E. 
4 Pl~£.5 
Z MIRROR 1MAli[" 
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7 6 

VIEW 0-0 
OPPOSITe SIDE IDENTICAL 
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B 

~- .. -------..,. -~ -------

5 4 3 2 

J 
D (e-6) 
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_----------LlST OF MATERIALS---~------""" 

OCT08ER 24, 1980 

PUT NUM8ER REV DESCRiPTION ••••••••••••••••••••••••••••• 
0981809-0001 D OUTER COVER ASSY 

ITEM. QUANTITY. COMPONENT •• DESCRiPTION ••••••••••••••••••••••••••••• UM 

0001 00002.370 09CJ6659-0002 MOLDING, RESIN, THERMOPLSTC NORYL LT GRA L8 

0003 00004 .. 000 0983901-0001 LATCH CASE EA 

0004 00008.000 0418606-0004 RIVET,.123 X .344 TU8ULAR,C-SINK EA 
-MSI6536-4 

0005 00002.000 0418606-0156 RIVET,TUOULAR,STL.188DIAX.406,MS16536-46 EA 
-SEE DRAWING 

0006 00001.000 2210967-0002 HANDLE, CASE CARRYING EA 

0007 00002.000 2210967-0003 HANDLE, CASE CARRYING EA 

0009 00000.200 0936800-0425 CORRUGATED 80X,20ll8 X 163/8 X 16 EA 
SEE TI- DRAWING 

0010 00000.800 0936906-0002 PAD,FLAT CORRUGATED EA 

7-90 



4 I 
NOTES: UNLESS OTHERWISE SPECIFIED 

OJ COLOR (BLACK. TYPE" DR WUITE, TYPE 
9) SHALL CONTRAST COLOR OF ITEM 
4 

3 2 

WIRING LIST 

w;.~E DESCRIPTION START STAT/ON FINISH STATION REMARKS 17JoM 

I 
REVISIONS 

DESCRIPTION 

Ii. CN4Z4b83 4-5-77 "I I ~,. 
LM REV/SED PER -rTEN6R CHNGS 71'", ~rJ I FANMOTOR BI-RED P302-/ PINSI(3 ~ 

2 FAN MOTOR BI-BLACK P302-2 ARE INTeR I 
.3 FANMOTOR BI-Sf/IELD P302-3 ~ CHANGA/3Lf~ 

[ID SUPPORT SHAFT OF ITt:M I AXIALLY 
o WHILE INSTALLING ITEM 2 

B CN4Z4o& ~~ 4-13-77 oC/,sl" ~ 5 
LM REVISED PER 7'ENGR CHN'S ~_ 

@J ADD TUBING (ITEM 7) TO SHIELD 
CRBLE TO BE FLUSH TO CONNECTOR 
AND IILLOW ONE-TENTH INCH MII)( 
GIIP BETWEEN MOTOR SLEEVING 

~~~~~~~~~~~~-+----+=~~D 

C CN415B20 ~ 5-1/-77 6/1./17 ~r!.tr= 

-

c 

( 

B 

- IjMARK 1/00-07 
SEQ tDENT f·SP£C 

NO I 'Iocns 

Z 2 

:'8: I 

I 710 I 
NO 

I 

-

ADDITIONAL 

CLASSifiCATION 

l/O_IO:!-~:O~~:i8 uN,' 
2 PLACESl 

."O~.IO . I 
:-----1 ~ II. ' 

~ .'< ~'[~', 

_12- r--

'--~-J 

P~R PROCESS / 4 

BI 1 7 m NEARSIDE 
3 3 REQO 

aTY ITEM 1 WAS m? 
CN42'l390(C.) \oI.~I)Acn:O OA5H 

o NUMBER SCHEOOL£I2.)AOOED~800\ 
TO LM 
FN44't082 (D). a- (I) ON- I LM 

1;. ITEM 7 "'A5 PIN 41,111- + 

1",a~2-8001 I FAN ASSEMBLY, 'ci>3I"lc..S, TESTED' 
I ",a3z.-0001 FAII.I ASSEMBLY. 'I;.'V'(,;5 

fOR CORRELATION TO GOVT liND SPEClfICATtoNS. SEE TI DRAWING 721467 PARTS LIST 

~uo~ ..-ec1f"1EO 

.RfMO"E.LL.U"R •• ND.HAR .. IEDGl:5t-___ +-__ +--+~:=8~1H1NCHE5 
• CONCENTRICIT" ... ACkINEO 4NGL..£S" I-

O.A ... EHAS 010 'IR l.........a OECIM,ot.LA • .010 
.OIMENSIONAL LIMITa.u.&..Y ""OR£. 2Pl...A.C£DEClWALSa.oa 

FINISH PROCESSING 

A tlDENTlFYING NUMBERS SHOWN IN 
PAR[NTHES£S fOR REfERENCE ONLY t-----t----t--+-t 

• ~1~~A:~c~Rr{'~ING INACCOROAHCf t-----hS"'7:-:3"'7;4-+--f 

'.'#'" 
30 t 

°11 .-r:l ~ ~":~"'77 
"d:~_d(£) 4/'t/" 

Q"Md .. h .. id..- rMhJ 

~ TEXAS INSTRUMENTS 
, .. IO.PP."IIO 

I...-r a-. a... , ..... 

FAN ASSEMBLY. Ii". 

!~~~4V~~~!' Iw3/7bS 

sc .... 1/ I 

LM 

c 

~ -
N. 
t')! 
N' 
en, 
m 
~ 

u 
--, 

B 

A 



_----------LlST OFMATERIALS------------, 

7-92 

OCTOBER 24, 1980 

PART NUMBER REV 
0999232-0001 G 

DESCRiPTION ••••••••••••••••••••••••••••• 
fAN ASSEMBLY,1631165 

ITEM. 

0001 

OOOlA 

0002 

0003 

0004 

0004A 

0004B 

0004C 

0005 

0006 

0006A 

0006B 

0006C 

00060 

0001 

0008 

QUANTITY. COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UM 

00001.000 0972486-0003 MOTOR,fAN 12V DC 
022227-CK35-T6C 
Bl 
022221-CK.35-T6C 

00001.000 0996515-0001 fAN BlADE,}-IN X.018 DIA HUB BORE EA 

00003.000 0912104-0001 CONTACT ELEC-lOCKING,WIRE-TO.025 SQ POST EA 
AMP - 81124-1 

00001.000 0912484-0003 CONNECTOR HOUSING 3 CONTACT EA 
Tl8 -7115-8 
P302 
Tl8 -1115-8 
ITEMS 3 AND 4 CAN ONLY BE 
Tl8 -1115-8 
USED TOGETHER 
TlB -7115-8 

00000.000 0912482-0006 CONTACT,ELECTRICAl,CRIMP EA 
BEt - 15691-006 

00000.000 0712107-0034 RECEPTACLE, TERMINAL- 3 CAVITIES EA 
BEl -65039-034 
ITEMS 5 AND 6 MAY BE USED 
BEl -65039-034 
AS ALTERNATES TO ITEMS 3 
BE I -65039-034 
AND 4 ITEMS 5 AND 6 MAY 
BEl -65039-034 
ONLY BE USED TOGETHER 
BEl -65039-034 

00000.030 0912436-0009 INSUL SLEEV(NG,'14 .016THK .066(0 fT 
003890-HT-I05C-14 

00000.010 0972146-0004 TUBING,.020THK X 1/8 HT SHRNKABLE .12510 fT 
003890-POI35125Cl/16" 



o 

c 

4 

NOTES. UNLESS OTHERWISE SPECifIED: 
I DIME.NSION!:) ARE IN MILLIME.TRE.~ 

2.. a.E.N~fVlL TOLE. ... AN t£ 50 
ONE PLACE .t. O.~ 
T¥lO PLACE :t: 0.2..'=> 
MARK PER e.e."S070,LINE. + TE.lI.T 
'IN"f'EP,NAL MODEM" 
ITEM 101 IN -0001 LM CDNS.I!!>T~ OF 
BULK CAe-LE. A""~,( MAT'\.. . 
LABE.L MAY BE ON E.ITHER SIDE OF CABLE. i 

O.2..S 
o.~ 

B e.~. "It " 

.010 

.02.. 
3.5!.~ 

A 

SEQ 10ENT F·SNC NO 
NO PROCESS 

fIROCESSU _ FOR COft"ELATlON TO 

4 

AOCITlONAL 

ClA SIf'ICATION 

3 

PIN 

RED WIR:E--" 

3 

2 

PIN I. 

REVISIONS 

"'" DESCRIPTION ""TO APf'fI<>V£t> 

eN 243" (D) C.u,..dll;~{/) 
~ IN B-'2. DIM ~.~ ~r.. WAS 

&_14 -80 )f, BM 

ilMETRICf 
; . . 

2'Z. c;.6S2.jQ- 5001 BIJlK. CAe.L.£ I'ISS'1 MAT'\.. RlR.-a:D1 
e..e.I:ios.ae.I:io -0001 Cop-e.!..!. .... " .. '( II'ITeR~"'L N'O~UII 

PAKT NO. 

0 

c 



_----------LlST OF MATERIALS-------------, 

7-94 

OCTOBER 24, 1980 

PART NUMBER REV 
2265826-0001 A 

ITEM. QUANTITY. 

0001 00002.000 

0101 00001.000 

OESCRIPTION ••••••• _ ••••••••••••••••••••• 
CABLE ASSY ; INTERNAL MODEM 

COMPONENT •• DESCRIPTION ••••••••••••••••••••••••••••• UM 

0996261-0005 CONNECTOR ,RECEPTACLE 26,POSlTIONS EA 
000119-8B371-5 

2265826-5001 BULK CABLE ASSY MATIL FOR -0001 EA 
1629-5826-000 
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~IDT[S ; WIlli ~o I <"""""NT 
~fNT -->. REvISIONS 

IXKllllln~ ~ CONNlCTIQt!4 COMiKTION ; 

[11WII<[ SfiALL B( STKIPPED Drv It-lSUUnO'-l 
NO ~ Tt~'=' fOtt fiNISH '11M ZONE cTR D£SCRIPT'ON O.AH.: APP~OvEO 

STAT.., 

FI'IDM E1JD AIIlO TiWJ[Q PER PRO[E~S I I Rill I BLACt< AR IPf.03-1 [ Cooa 5 
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- -TOM;H ~o I O(SCRIPTIOli I -I SLDR 121·04 DO 
SfQ ,bTIITT TsY(c ~TD ADOiflOIJAi 

I ., ., "'''1 CO~ 1 1 r PROCUREMENT 

I QTV REQO 
NO IDEN PART OR IOENTln'INQ NUW.It ~I...ATURE OR DESCRI"TION SPfC,F'C4TION 
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_----------L1ST OF MATERIALS----------....., 

7-96 

OCTOBER 24, 1980 

PART NUMBER REV 
2265840-0001 A 

ITEM. QUANTITY. 

DESCRIPTION •••••••••••••••••.•••••••••••• 
CABLE ASSY, UNREGULATED D.C. 

COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UM 

0001 00001.000 0912514-0006 HOUSING,CONN PLUG,LOCKING 3 CONTACTS 

0001A 

0101 

P603 

00001.000 2265840-5001 BULK CABlE MATERIAL FOR 2265840-1 
1629-5840-000 

EA 

EA 
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_----------LlST OF MATERIALS:----------...., 

7-98 

OCTOBER 2~. 1980 

PART NUMBER REV 
2265841-0001 8 

DESCRiPTION ••••••••••••••••••••••••••••• 
CABLE ASSY. SECONDARY D.C. 

ITEM. 

0001 

OOOlA 

QUANTITY. COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UM 

0101 

00001.000 0912574-0002 HOUSING. CONNECTOR. PLUG. LOCKING 

00001.000 2265841-5001 

P604 

BULK CABLE MATERIAL FOR 2265841-1 
1629-5841-000 

EA 

EA 
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_-....;...--------LlST OF MATERIALS----------....., 

1-100 

OCTOBER 24, 1980 

PART NUMBER REV 
2265844-0001 

ITEM. QUANTITY. 

0001 00002.000 

0003 00004.000 

0101· 00001.000 

DESCRIPTION ••••••••••••••••••••••••••••• 
CABLE ASSY, MODEM POWER SUPPLY 

COMPONENT •• DESCRIPTION ••••••••••••••••••••••••••••• UM 

0996261-0001 CONNECTOR RECEPTACLE 10 POSITION EA 
000179-88371-1 

0800335-0001 KEY,POLARllATION,CONNECTOR EA 
BEl --65301-001 

2265844-5001 BULK CABLE MATERIAL FOR 2265844-1 EA 
1238-0844-000 
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_--..;...-------LIST OF MATEAIALS----------...., 

7-102 

OCTOBER 2~. 1980 -

PART NUMBER REV 
2265811-0001 A 

ITEM. QUANTITY. 

0001 00001.000 

OOOlA 

0002 00001.000 

0101 00001.000 

DESCRIPTION •••••••••••••••••••••• ~ •••••• 
CABLE ASSY. TTY, 180 SERIES 

COMPONENT •• DESCRIPTION ••••••••••••••••••••••••••••• UM 

0539409-0006 CONNECTOR,RCPT 25 PINS EA 
AMP -205201-1 
PI 
AMP -205201-1 

2210305-0003 HOOD STRN RlF 45118ODEG,BUlK PK 25 POS EA 
000119-2-206418-2 

2265871-5001 Bl)lK CABLE ASST MATERIAL FOR -0001 EA 
1629-5871-000 



";-I .... 
o w 

O 

-

C 

---. 

e 

-

A 

4 I 
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_------------LIST OF MATERIALS----------....., 

7-104 

OCTOBER 24, 1980 

PART NUN8ER REV 
2265898-0001 * 
ITEM. QUANTITY. 

0001 00001.000 

OOOlA 

0002 00001.000 

0101 00001.000 

DESCRiPTION ••••••••••••••••••••••••••••• 
WIRING HARNESS, PAPER OUT DETECTOR 

COMPONENT •• DESCRiPTION ••••••••••••••••••••••••••••• UM 

0912484-0005 CONNECTOR HOUSING 5 CONTACT EA 
Til --87115-2 
P204 
Til --81115-2 

0800335-0001 KEY,POLARllATION,CONNECTOR EA 
BEl --65307-001 

2265898-5001 BULK CABLE MATERIAL FOR 2265898-1 EA 
1650-0000-000 
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.... ----------LIST OF MATERIALS----------...., 

OCTOBER 24. 1980 

PART NUMBER REV 
2265923-0001 D 

DESCRiPTION •••••••• , ••••••••••••••••••••• 
CABLE ASSY, SENSOR 180 SERIES 

. ITEM. QUA"TITY. COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UN 

7-106 

0009 

0010 

0010A 

0101 

00001.000 0800335-0001 KEy,POLARIZATION,CONNECTOR 
BEl --65301-001 

00001.000 0912484-0001 CONNECTOR HOUSING 1PINS 
000779-1-87175-5 
P202 
000779-1-81115-5 

00001.000 2265923-5001 BULK CABLE AsSY MATERIAL FOR 2265923-1 
1238-0923-000 

EA 

EA 

EA 
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OIJ[ Pl.1CE t a5 3 CEijTrR CDIJD AR P2 - .. PZ· .. MIt:. C. AT ~N C-3 (4-1 INC~E~SED sin 01= TWO PL1tE' ! 0.25 .. SHIELDED WIRE",22AW6 .1R P2 -I Pt - I MIt:, I RET t. ~OLES IN VIEW A~A (p_"-Jo 0 rn COLOR (BLAtK, TYPE " O~ WHITE, TVP[ 'II - KEY ,PLUG AR P2 - e P2 - 2 - 3 

~HALL CDtJTRAc;,T WITH COlOR OF ITEM 
g] ITEM 101 IN -0001 LM CON51~T OF l>ULI:' 

CABLE Ag"y MATEJi:IAL m MMK. PE/2 Z2t.S070,L1NE 4 ,TEXT ·ACOUSTIC CPLR" + 
S 
ID) 

~ 7) MARK APPROl WHERE SHDWIJ 
1'[11. PROtESc;, I 

A:+J / ".Ot(, i,,::A 
, I ~ Jt- I\J 

'" ':3 I ~? I g: II.. 

Al~ ~ ~A C 

- - '. 
~" ~ CONYERS I ON CHART - NCHU 

0.25 D.orD 
0.5 0.02 
41.0 tit 2,40 t.25' -8(',+'" 3."0~.ZS II 

}2PL 
'\ ~ I 2 

'§§r 
, 

f-S 2 P 
.. ,I 

vlrwA-A 
I\J 
r<l .... !.tAlr : t.lOt.lE 

IMETRlcl La 
~ 
C\J 

~ 

~ 

,1 22"!iQ32. -soo~ I BULK Ct1BLE' .155 V M.1T£RIAl FOR -00011 
~ Z2t.5QJ2 -000 I CABLE .1SSV, t1tDU5TIC ePLR B 

,... ,-.. II'IIOIftYDII rD.1SH NO. I DrsC.RIPTlO~ I '.-£3. f-I I I MARK 1100-01 110 I m 1 .. ·1 , ..... 1~1 PART OR 100NTlI"YING HUMIII!R I NOMENCLAT~E OR DESCRIPTION I .-ROCUREMENT 
I ~m IIDENTI f-SPEt I tJol ADDITIOU.1L I QTYII£QO NO SPECIFICATION 

I 1.10 I PROtrSS I tLASSIFIC.1 rlO~ PARTS LIS T 

UNL.ESS CJTHERWtU SPECFfED UNLESS OTHERWIsa ~CILWIED 1~"1'. ~ ~"), j~:lM ~ TEXA~.!!:I.~!.~H~ENTS 
AEMOVIALL .URRS AND ....... EDGES -TOL.£RANCEtJ, IT] r~ 1K.t ... I;'~ 

Equ~' G~ 0.1 .... r .... 
• CONCENTR.cITY MACHINED ANGL.ES * 1-

DlAMETEM 0.1"5 "'R : :t::::11 ==. ::8 (gJ ~:-/ 11~5/.,o • DIMENSIONAL LIMITS ........ V KIJOM 

. t.1Blr .1SSV,ACDUSTIC CPL~I 
FINISH PROCESSING 

"'_ '. A.......-. j.~/..k A _'DENTIFYINQ NUMBERS eHOWN IN 
PAA£NTHEKII ,.OR R."'IRENeE ONLY 180 stRIES _INTERPRET DRAWING IN AcCORDANCI .~ 7!J7 ./ .. r/" WITH MIL·STD-1OG 

~ 
2Z(,5887 105'B ~ 

~ ~;;;IDR;;~~ 32 ~~:~~:DOl . H +. 1 ~~!:= IUIo5B115 70W 0E~AC1f~'!f'5_'CI 
T~~ iH'MJ + .010 T 1 + .013: 

NEXT ASSY USED ON 

~\.Jf-Z5" -ft) ,001 1.000 - .001 2.000 1 APPlJCATION SCAU tJout SHEET ......... 
f I, : 

~4 1M 



_-----------LlST OF MATERIALS----------....., 

OCTOBER 2~. 1980 

PART NUMBER REV 
2265932-0001 A 

ITEM. 

0001 

OOOU 

0003 

0101 

7-108 

QUANTITY. 

00002.000 

00002.000 

00001.000 

DESCRiPTION ••••••••••••••••••••••••••••• 
CA8LE ASSY. ACOUSTIC CPLR. 780 SERIES 

COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UM 

0996566-0003 HOUSING. CONN.-SELF-RET. CON._ 6 POSe fA 
87133--7 
P2 P2 
81133--7 

0800335-0001 KEY.POLARIZATION.CONNECTOR EA 
BEl --65307-001 

2265932-5001 BULK CABLE MATERIAL FOR 2265932-1 EA 
1629-5932-000 



.. I, ... '- .... ~ j -.. ( I, I 
NOTES, UNLESS OTHERWISE SPECIFIED: I REVISIONS 

[] I REV I DESCRIPTION I DATE I APPROVED 

ALL DIM[tJSID~S ARE III MILLIMETREf. 

[IJ GEMERAL TOLERANtE 
Ohl[ PLACr ±O.5 
TWO PLACE ~D.25 

~ ITEM 101 IN -0001 LM cmSIST CF 5Ua 
CABLE ASSY MATEflAL I 1~14 

JI) 
R 

fo 
1'-// 

CONVERSION CHART 
nm INCH~~ 

IMETRlcl ---. O:2~ b.olo o DOD 
~ O.S" 0.02 ODDD 

[JJ 
22115"31-5001 I BULK CABLE' ASSV Mi\T[RI~l FOR - 0001 
22('5'H4 - DOD I JUMP[R, \lDLTJ\G[ CO IoJV [RS ION .180 SERIES 

DASH IJO I D[~CRIPTION 

~ITEM PART OR IDENTIFYING NUMBER I NOMENCLATURE OR DESCRIPTION I PROCUREMENT I NOTES QTY NO SPECIFICATION 

PARTS LIST 

TIGaD ANGU .. OIECTJON • lise IS""'!: I .teIi_~ID'£D ~(Jf~' ~ :"1" .. ;.11 ~ TEXAS INSTRUME~TS 
• TOLVtAHCES, ANGLES.t: 1· ~;/Y~ 1/~570 

INCORPORATED 

-<t»---E--:r • INT£Rf"RET ORA~:a =RQ::II ... [').l~·" (gJ 
a.M., T'JfM 

iTor~ 1/~5'/'d 
• R£MO\I£ ALL IIl..IRR8 AND ~ EDGES JUMPER, VOLTAGE CO~V[RSIOAJ I • CONCENTRICITY MACHINED tMAM£T£RSo.O.li"'" ,~-< fA ) a...tfrMl -!5-3o 
• DtMENStONAl. I..IM,TS APPLY BEFORt: ~ 

'h... -& /-j, 780 SERIES • PAItEN1'Wf.TK:AtL INFO FOR REI"" 0Nl. Y 

2.'1'.10583 I 1058 ~ 
~." 

'BI9M62141-M2a'59J~ us -.00 - .100 - .001 :!::J_ IS~.#-'-Io NEXT ASSY USEO ON 
.101 TH..L + .010 1 .OU I 

APPLICATION . - .001 1.000 - .001 2.000 - ;.w' ..... ~ (l25-90 OCAU 2/1 I IOHUT 
Tt-1.UfC 

f , 
3+ LM -



P------------LIST OF MATERIALS,----------...... 

7-110 

OCTOBER 24. 1980 

PART NUMBER REV 
2265934-0001 • 

DESCRiPTION ••••••••••••••••••••••••••••• 
JUMPER. VOLTAGE CONVERSION, 180 SERIES 

ITEM. 

0003 

0101 

QUANTITY. COMPONENT.. DESCRIPTION.~ ••••••••••••••••••••••••••• UM 

00001.000 0972484-0004 CONNECTOR HOUSING ,. CONTACT 
Til -81175-0 

00001.000 2265934-5001 BULK CABLE MATERIAL FOR 2265934-1 
1238-0934-000 

EA 

EA 



-;-J .... .... .... 

D 

-

c 

--. 

8 

-

A 

4 I 3 + 2 j 1 

NO,ES: WIll II 
_ ... 

""""""" REVISIONS 

[IJ ALL DIMEN<;IONS AR£ _"'" ~ ... CONNICT_ -. "-
IN MllllMHI<ES NO. pc. IT .... T 'I,,~= "'M ZONI! CT~ DESCRIPTION DATI! APPIItOVED 

STATION NO. 

~ G£NERAL TOLERANCE I '2JJ AWe, BLKlRED 175.) Ph03-\ fli02.. t300 V !I 
ONE PLACE; ± 0.5 2 to 1"'6 GR"I/VEL Ins P~OJ-z. nOI SAFElY COND , 
TWD PLACE : t O.2!:i 3 2VAIIb IlLK m .• PIIDJ-3 PlOD JalV IIlT~N 4 ill WIRt SHALL IlE STRIPP[D OF IN,)ULA,ION 

In END AND TINNED PER PROCESS I 
~ 1r1~~~ P~R 22f.'iOTO,LlNE 4- TElfT "PW3" 

ITEM 101 IN -OODI lM ClJNSISTS 0 F BULl.' 
om /\,;SY MAHRIAL. 

10 >=< 

~'''''' I' ~ 
2) 

~ 7 IHll l rb.35 !1.3 

[ 
/§) 

~ ~ [~~ II ~ 
nL~ 

@ I liP 
[§) L. iB.3 j J ~ MW.DY 

L'INDltml Ph 1 
CONV£~S I ON CHA~T "~.I HS 
.... i ...... 2IS.,t2. 'i 

D.25 .010 
c.r; .02. 

1o.~'5-!: I.? . '2S ~o.os 
1l2U6000 -SOOI BU,K CABLE ffM MAT'L FO~ -00011 2'1 ±B I.OO±o.30 

41!.3 I. '}O 
00 Z2{;6OO)-OOOI CMIIIXf,'(, UN~[GUlAl[D D.C. 

m.')!" 4·~±.25 IFt.RT NO DE~CRIPTlD~ I 
1~2. Go!'l.5 (..HO.I 
1~5.1! 2.5 1..5 t 0.1 

115.3 Go.'W 
17U 7.M 

2IS."~ l.5 8.S±0.1 
228.1:> 9.0 

JMETRICI 
~ •• MOLa~. 

I <:LOR /127-04 0lJ .-£3- .. ·1 I I IDENT I ~-WEC. 
ITDO = PROCUREMENT 

SEU NO DDOI1IDNAL QTYREQD NO ~A,", OR 10000ttrVING NUMIlER NOMENCLATURE: OR OESCRI~ SPECIFICATtON 

NO PROCESS CLA~\I~ ICAlIDN PARTS LIS T 

UNLESS OTHERWISE SPEClfll'1EQ UNLESS QTtotERWtM 8NC~ 1f"j"fL.J: Ii J ID-~1'h ~ TEXAS INSTRUMENTS 
IN(O"PO""TIlD 

REMOVE ALL BU"R8 AND 8HA"" IlDGES .~~"."'IPI·-m CHKe ..... LO r c,.. ,.,..,.".... DrIMIf. T_ 

• CONCENTRICITY MACHINED • '~ 10-11·8 .. 
DIAMETERSo.l5FIR .... . _.1iI ..... u • [ID E~~ ,y_ b-,cli/" • DtMENSIONAL LIMITe APPLY KJrOM a_ ft .. _ ore,"" 93 
FINISH PROCEUINQ CABLE ASSE.M BLY. UNREGULATED D.c.-

.'DENTIFYING NUMBERS .HOWN IN MATERIAU ~~ K;-~/-JE' PARENTHESEa IfOR REFERENCE ONL V 
• INTERPRET DRA'MNQ IN ACCOItDANCE 

I~ ,.. 1 J. .I lo~r~frJ WITH MIL·.TD·1OO 

~ 
I9""'NO 

~r;;;t;f~;';~tO 000 ie~3U + . + . 1H + .8ft 12'2'59' 7()5(J ~""2!~-JJ"" fit: :001 1~ !&\f ~~I :&\f NVCT ..... v URQ ON 

APPLICATION ~""-'id ~NONt. IIHEET 

" "/1 t 1M 

D 

I--

c 

+-
-

<;;) 

~ 
~ 
<:\J 

~ 
U 
'-'-

8 

-

A 



_----------lIST OF MATERIALS----------...... 

PART NUMRER REV OrS(RIPTION ••••••••••••••••••• ~ ••••••••• 
2? 66000-000 1 .. Cr.tll.E A<;<;Y, lJNP-[GlllATEfl D.f.. 

ITEt·'. OUAN T lTV. cP~'rnr.![tJT.. flESCP.I PTfON ••••••••••••••••••••••••••••• lJM 

OOCl DG001.eCG 0972~74-GOO~ 11I1USTNr.,rnNN PLlIG,LOCKING .3 CONTACTS 

OOOIA 

0101 

7-112 

IJUOOl.JOO 226h()OO-'iOOl 

P60l 

BIILK CABLE MATEltrAl FOR 2?66000-1 
121A-OOOO-OO'J 

EA 

EA 



";-I .... .... 
w 
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-

c 

-to 

B 

-

A 

4 I 3 + ;t I , 
NDTE. S: UNlm 01MERWIS[ SPECIFIED w ... 'I 

_ '" < _ 
REVISIONS 

oaca ....... CONNICT ... CQN«T'" - ... 
OJ DIM[l'fJIONS ARE IN M1LlIMtTRf5 

.... I'OIl I,.AIt' ~" .... .- ZONI! """ DESCRIPTION OATE APPROVED 
STATION -- .... 

rn G[N£RAl TUlER~NCE I 

T 
WIIT/IlK" 21~.'J P"04 - 4 [504 :::IP +5 

..-
ONE PLAe~: t OS Z NHT 21~.9 -b ['jlJ} 5 
TWO PLACE: t 0.2.'i 3 WNT/REO 223.5 - I E'5D6 :::IP +30 U, 

~ WiRE '>I\ALL BE STRIPPED OF INSULATION 9D 4 WHT (,D.'i -5 ['j(J.j 7 
AT ENO AND TINNED PER PROCE9; I '5 IIIHT/GRN m.B -z E.~ ::IP 13 

[1J MARK ~R 220,5070 ,LINE + TDT (II) Ii WHT m.! -~ E50(l -I~ 
10 

'f'(;,()4' (io) 1 WHT/BLU m.4 -1 Eljl! =:IP +12 " [[J IltM 101 IN -!WI LM CONSISTS OF 8 IIINT 2%.4 -8 [510 12 
BULK eMILE A"I( MATEP-IAL M , 20 ~lMfl wNTlm 211.1 i'W+-3 E501 -5 8 

>a) 
1 
6 

~ 

3 191 t fD 
6.35'n'-t-

INDICATE) PIN I I~N 3 t-- Z8tb -
mJ 9PL 

~ ~ 

~ @©5@~ c= fJ 1 )0 ~ @©© E L©@Q 
PIN 7 ~ PIN 9 ~ ~J L \~ CllI/VERS ION CHART - NtHES '~D~ 25.4-

0.15 010 
AI'I'ROll 

0.5 .02 
~.3)! 1.3 .1'! O.DS zo~ t(j:' WIRf t I&:7 

ZS.4 1.00 WIRf ~-"'--1Ir4 
38t" I. 5'c>t 0:Z5 '~18i Ii ljlRflt, 11~2!ob1Xl-!iDOII b'ULK mu "WI' MATt FOR -OOD~ 

191t" 7.50:1: O.Z5' -2'lI> t 6 WIR,:It 0; .Q. lID l'lWIll-OOIl rARl r A~~Y. <;FrnN IlARY D. C. 
203!b 8.DOtD.'15 -~~4+ WIRE 11 79.11 
211! 6 8.3D ~ 0.25 

I PART ItO I OESCRIPTION 1 
215.9 l!50 

218 !" 8.bOtO.Z5 
ZlJ.5 8.BO 

2Zb~" 8'.'XJ~O.25 
211.1 ~.IO 

2l+±" '}.20 to.25 

IMETRlcl 236.g ,}.fO 
2'H..4 ".10 

TlDD.MG&.I: NOlEcnoll 

II I -r 5LDR 1 1Z7-0J 001 _····---1 .-£3- ,. ., I I IIS£o.lIDENT I '·'PEe. INOI AOOITIDNALI 
ITEM I CODI! PROCUREMENT 

QTYREQO NO IDENT PART OR IDENTIIIYIHQ NUMIlER NOMENCLATUA£ OR DE8CAI"1ON 8PECIFIc.-.TIDN 

NO f'flOCE<; E~ ~jfD\' 'ION PARTS &...1 S T 

UNUSS OTHERWISE SPECIFIED UNLESS OTI-tEAWISE SPl!C'F'EO I?'YN.Ia':. _t', . ,L"'/L>.~~d ~ TEXAS INSTRUMENTS 
II'ICO"fOO""'tID 

• REMOVE ALL BURRS AND SHARP EDGES . ~~~'!~~... "N.'R m c ... ~, fIJ~c..' /()-17-~() Ifill""" a-. DItI*1I. T_ 
• CONCENTRICITY MACHINED ANGLES*'- . 

DIAMETERS o.'l5 FIR • PI BE BEall ....... @l 17Z. 'rl'~ • DIMENSIONAL LIMITS APPL V IlEFORE a PI • "Ii IOlIiQ .-. 10-7-/1'0 
FINISH PROCESSINQ CABLE: A 5S Y. SECtJNDAR V 

• IDENTIIIYING NulllaERS SHOWN IN MATERIALI ~;Z PARENTHESES FOR REFERENCE ONL V 1 •• P,lJ 
D.C-_INTERPRET ORAWING IN ACCORDANCE 

~ rJ~ 11-7-FIJ WITH MIL·STD·l00 

I~ 
1""'l1' NO 

~ ~;';IOR;;~~oo I ~~:~ ~:OOl . H +: 1 ~=' !:= IP?'W'171 17(Jj8 CE.rTOl'.G.7: 
T~l 001 iHffu + .010 1 + .011 

NEXT ASSY USEO ON 
,·-~S .... 

. 1.000 - .001 1.000 .001 APPLICATION ~~c..,.b-?-,a oc..uNDNC .... EET 

7 1 t LM 

0 

.-

c 

~ 
'-

..... 

~ 

~ 
~ 
~ 

B 

I--

A. 



.------------LIST OF MATERIALS----------...., 

. F EURUAHV rn, 1 'lEli 

PART NU~BER RFV 
2766001-0001 * 
nE~l. OUArJT ITY • 

Of': SC RIP T JON .................................... . 
CAI:\U ASSV. SECONOARY o.c." 

en M PO N F NT •• [) [SC R I" T ION.. • • • • • •• • • • • • ••• • • • • • • • • • • • • 11M 

0001 00011.000 0912514-0002 ImUSING. CONNECTOR, PLUG. LOCKING 

0001A 

(,101 

7-114 

OOOOI.OOOl266nOl-5001 

P604 

BULK CABLE MATERIAL FOR 2266001-1 
InB-OJOI-J()Q 

fA 

Eft 



Schematics 

Diagram, Logic, 780 Series Data Terminal 
Diagram, Logic, Power Supply 
Diagram, Logic, Modem, 785 
Diagram, Logic, 781 RO Keyboard 
Diagram, Logic, Sensor 
Diagram, Logic, Paper Out Detector 
Diagram, International Power Supply 

Section 8 

Schematics 

Drawing Number Page Number 

2265832 8-2 
2265837 8-17 
2265842 8-18 
2265917 8-25 
2265924 8-26 
2265957 8-27 
2265972 8-28 

8-1 



co 
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-

A 

8 I 7 I 
NOTES. UNLESS OTHERWISE SPfCIFIED 

I. ALL /J£Vh_E Tr~ES I1R£ PREFIXED WITII SN7". 

2. ~';/~ I~S _:::~I~~~~ r~'!S~" /:~ :~~ ry;4~::NI{~~~IC'!:1 
FIN':D rr AJI ~J-FlN Ie'.:, AN.ll.PIN 24 :?FALI 24-PINIC'5. 

.3. "..JRDUNlJ IS Af'PlIEL TO PIN 7 OF ilL: 14-?!N Ie's! 
PI,"') 8 .':J- fit: Ib-FIN Ie's, PIN 9 DFHLL 1 ... ·r'IN LC'.C,j 

F/N 10 /f "t: ZO-PI!v Ie '_c.. I AND PIN 12 OF ALL 24- PIN IC!5. 
4. HI :;lsTOr.S Art" .2S- WliTT J S~/.,. 

s: ::J = S rMESOL USE!) FOP -Eo' NUM8ERS WHICH HAVE A 
5':)/J~RE FliV. 

6. UQf- IS uSE/) r?R .?PT,ONAL }18M AJYiJ ;5 !NSrIlLlE1J 
FFlOhl CONFIC,V~I1TIO/'l 6//llJ£ AT UNIT A55YEM8lY, 

ill )/,'".,' IIV::TIlI.ED,FORFuTuAE US£ONLY, 
ill THESE T8A/ilSI5TtJr~ IlkE Ml)tJNTFIJ ON HE/orSM/KS. 

q. ALL rAPIlc.ITOI2:~ ARE ltv MICRO FJlP,~Dt; AND RATED 50 vDC. 
I!£J ot.JlY USfD all APl AlID KATAlfiUJR KEYBOARDS 

6 

'iT' SIG[\.l.~.;;: A .... !l.3'~I<.: ~;~ME.~, J7 AND J~ H'\J,T El[ IN,>TUlE.D FIR N{'R~Al r)P[Ii:!ll!Ohf 

'5D It=: PArEr \.; .~r:r."'\1 \!~T IN~TA"ED. A J(;M~R \_~T E-f ~ti\"~E:'Il PIN'> I ANL'Z :~ J~.4 

I 5 4 

[j JUMPER, JbOS, INSTALl[O F'OR itS vAl:. OPERATION; 
DELETED FOR BO VA( OPERATiON, -0002 AND -D003 
ASSEI\I1BLlES ONLY 

§] C,,"ZB 15 INSiALLED ON -OOO~ ASSEMBLy' ONLY. 
ALSO, TWO J:"ERRITE BEADS ARE ON THE WIRES FROM 
JbOZ-i AtID JbOl-3 ON -0003 ASSEMBLY ONLY 

[]] APPLIEs TO -0002, -OD03 ASSEMBLIES ONLY 

[!B APPUES TO -0001 ASSEMBLY ONLY 

11. SHEEiS 2.-8 APPLY TO -DO~ I ASSEMBl Y 1 AND 
SHEETS 9-15 APPLY TD -00021·00D3 AS~EMBLIES 

I 3 I 226!J832 

A. c..N ... '1172. (E'lfret-

B CN+4B~2.I(E.)~~ 
c CtJHBIII4111E1Q\,a...-; 
D ~N4t1!')42 ct.lf'.t: ... ~ ..... 
E CN4.fl'jq{)1 iSl( I ... ... ... 
F C4524bJ'S)')ft i'..oL-
G CM&5923{D)·ht f.:.A:: mADDED 

SHEETS g .10 d I 12 I~, 14 AND 1.:5 

IT 

~s -----1-.. --- -- ._------- -------------------- ---. 

Cl 1 C.4 ~Ij c: r:~ c: C.' 

L_ 

n5 
:t ,J'II 

'81_'~~~'1 
I 

..J... r.2 
T .047 

+80 D• -:!f' I, 

1 

~o" CO .... ~· ...... TIO .. TO GOVTIIND SP£C,F,CATIO"" "FE T' D" ...... 'I'OG 7290<67 

8 I 7 I 

Cl2 (I' ('20 ('21 t22 C23 tM 

~~ 
~ 

r -- . 

:~l>:j-
10 _ + __ J 9 

I 
Lll, L5367 

.047 1-80?'~ 

SPARFS 

14 'i"--.. i 13 

12 I L.r )-11 

ur.5, LS.3",-,. 

-zn 'j!, 

I~ PULL UPS 

2_L-/...--,3 (6.Bt) UIi!.-4,6 

US3,lS32 ~ /b.8K) IJ4f-1i 

U31,LS32 [ili! ~~~~7~~ ~!6=~,C.'1I 

o 
J54,L50B 

~ 

2. I(f\lS REV 
b l~l'sHE 
10 lR:~V ~ 

6 7 

UI7 J 06 ~..!' I-sHUT 

'1[- f, 
. /" . 

J.j .;/:. 

UIO, l S(J4 

ID 

PO 
Il • 

) Q 
CCR 

:~7 
U2DI,TL33b 

~ 

91E} -8 
10 

Il 

" . 
u12. LSD! 

~ 

IREV'TATUS REV IGIGIGIGleIGI"I"IGIGI"I'iCI"I" 
10F SHEET" I SHEET I' 12 I ' I 4 I 5! ' I' ,8 1'1'01" 1'21" "41 " 

NEX~~:~tCAT~~~ or.. n:~: = 1~· ~~ =: U~ , ~~.t.l 
6 I 5 ,i. 4 4J I 3 /\1 2 I .. I 

D 

c 

-
B 

r-

A 
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TABLE 1 

TMS 80BOA REGISTERS 

NAME DESIGNATOR LENGTH PURPOSE 

Accumulator A 8 Used for arithmetic, logical, and I/O operations 
B Register B 8 General or most significant 8 bits of double register BC 
C Register C 8 General or least significant 8 bits of double register BC 
o Register D 8 General or most significant 8 bits of double register DE 
E Register E 8 General or least significant 8 bits of double register DE 
H Register H 8 General or most significant 8 bits of double register H L 

L Register L 8 General or least signifiea·nt 8 bits of double register H L 

Program Counter PC 16 Contains address of next byte to be fetched 

Stack Pointer SP 16 Contains address of the last byte of data saved in 

the memory stack 

Flag Register F 5 Five flags (C, Z, S, P, C1) 

NOTE: Registers Band C may be used together as a single 16-bit register, likewise. D and E. and Hand L 

SYMBOL TESTABLE 

C YES 

Z YES 

S YES 

P YES 

C1 NO 

C 

0 

0 

0 

1 

1 

1 

0 

0 

0 

TABLE 2 

FLAG DESCRIPTIONS 

DESCRIPTION 

C is the carry/borrow out of the MSB (most significant bit) of the ALU (Arithment Logic 

Unit).·A TRUE condition (C = 1) indicates overflow for addition or underflow for 

subtraction. 

A TRUE condition (Z = 1) indicates that the output of the ALU is equal to zero. 

A TRUE condition (S = 1) indicates that the MSB of the ALU output is equal to a one (1). 

A TRUE condition (P = 1) indicates that the output of the ALU has even parity (the 

number of bits equal to one is even). 

C1 is the carry out of the fourth bit of the ALU (TR·UE condition). C1 is used only for BCD 

correction with the DAA instruction. 

TABLE 3 

FUNCTION OF THE DAA INSTRUCTION 

Assume the accumulator tAl contains two BCD digits, X and Y 

7 4 3 o 
ACC X I Y 

ACCUMULATOR ACCUMULATOR 

BEFORE DAA AFTER DAA 

A7···~ C1 A3· . . AO C A7···~ C1 A3···Ao 

X < 10 0 Y < 10 0 X 0 Y 

X < 10 1 Y < 10 0 X 0 Y+6 

X<9 0 Y;;> 10 0 X + 1 1 Y+6 

X'.10 0 Y < 10 1 X+6 0 Y 

X < 10 1 Y < 10 1 X+6 0 Y+6 

X < 10 0 Y;;>10 1 X+7 1 Y+6 

X;;> 10 0 Y < 10 1 X+6 0 Y 

X;;> 10 1 Y < 10 1 X+6 0 Y+6 

X;;>9 0 Y;;>10 1 X+7 1 Y+6 

NOTE: The corrections shown in Table 3 are sufficient for addition. For subtraction, the programmer must account for the borrow 

condition that can occur and give erroneous results. The most straight forward method is to set A = 9916 and carry = 1. Then 
add the minuend to A after subtracting the subtrahend from A. 
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1.4 THE ARITHMETIC UNIT 

Arithmetic operations are performed in an 8·bit parallel arithmetic unit that has both binary and decimal capabilities. 
Four testable internal flag bits are provided to facilitate program control, and a fifth flag is used for decimal 
corrections. Table 2 defines these flags and their operation. Decimal corrections are performed with the DAA 
instruction. The DAA corrects the result of binary arithmetic operation on BCD data as shown in Table 3. 

1.5 STATUS AND CONTROL 

Two types of status are provided by the TMS 80BOA. Certain status is indicated by dedicated control lines. Additional 
status is transmitted on the data bus during the beginning of each instruction cycle (machine cycle). Table 4 indicates 
the pin functions of the TMS 8080A. Table 5 defines the status information that is presented during the beginning of 
each machine cycle (SYNC time) on the data bus. 

1.6 I/O OPERATIONS 

Input/output operations (I/O) are performed using the IN and OUT instructions. The second byte of these instructions 
indicates the device address (256 device addresses). When an I N instruction is executed, the input device address 
appears in duplicate on A 7 through AO and A 15 through A8, along with WO and INP status on the data bus. The 
addressed input device then puts its input data on the data bus for entry into the accumulator. When an OUT 
instruction is executed, the same operation occurs except that the data bus has OUT status and then has output data. 

Direct memory access channels (DMA) can be OR·tied directly with the data and address buses through the use of the 
HOLD and HLDA (hold acknowledge) controls. When a HOLD request is accepted by the CPU, HLDA goes high, the 
address and data lines are forced to a high·impedance or "floating" condition, and the CPU stops until the HOLD 
request is removed. 

Interfacing with different speed memories is easily ·accomplished by use of the WAIT and READY pins. During each 
machine cycle, the CPU polls the READY input and enters a wait condition until the READY line becomes true. When 
the WAIT output pin is high, it indicates that the CPU has entered the wait state. 

Designing interrupt driven systems is simplified through the use of vectored interrupts. At the end of each instruction, 
the CPU polls the INT input to determine if an interrupt request is being made. This action does not occur if the CPU is in 
the HOLD state or if interrupts are disabled. The INTE output indicates if the interrupt logic is enabled (INTE is high). 
When a request is honored, the INTA status bit becomes high, and an RST instruction may be inserted to force the CPU 
to jump to one of eight possible locations. Enabling or disabling interrupts is controlled by special instructions (EI or 
DI). The interrupt input is automatically disabled when an interrupt request is accepted or when a RESET signal is 
received. 

1.7 INSTRUCTION TIMING 

A-4 

The execution time of the instructions varies depending on the operation required and the number of memory 
references needed. A machine cycle is defined to be a memory referencing operation and is either 3,4, or 5 state times 
long. A state time (designated S) is a full cycle of clocks ¢1 and ¢2. (NOTE: The exception to this rule is the DAD 
instructi('n, which consists of 1 memory reference in 10 state times). The first machine cycle (designated M1) is either 4 
or 5 state times long and is the "instruction fetch" cycle with the program counter appearing on the address bus. The 
CPU then continues with as many M cycles as necessary to complete the execution of the instruction (up to a 
maximum of 5). Thus the instruction execution time varies from 4 state times (several including ADDr) to 18 (XTHLI. 
The WAIT or HOLD conditions may affect the execution time since they can be used to control the machine (for 
example to "single step") and the HALT instruction forces the CPU to stop until an interrupt is received. As the 
instruction execution is completed (or in the HALT state) the I NT pin is polled for an interrupt. In the event of an 
interrupt, the PC will not be incremented during the next M1 and an RST instruction can be inserted. 



1MS BOBOA MICROPROCESSOR 

1. ARCHITECTURE 

1.1 INTRODUCTION 

The TMS 8080A is an 8-bit parallel central processing unit (CPU) fabricated on a single chip using a high-speed N-channel 
silicon-gate process. (See Figure 1). A complete microcomputer system with a 2-}Js instruction cycle can be formed by 
interfacing this circuit with any appropriate memory. Separate 8-bit data and 16-bit address buses simplify the interface 
and allow direct addressing of 65,536 bytes of memory. Up to 256 input and 256 output ports are also provided with 
direct addressing. Control signals are brought directly out of the processor and all signals, excluding clocks, are TTL 
compatible. 

1.2 THE STACK 

The TMS 8080A incorporates a stack architecture in which a portion of external memory is used as a pushdown stack for 

storing data from working registers and internal machine status. A 16-bit stack pointer (SP) is provided to facilitate 
stack location in the memory and to allow almost unlimited interrupt handling capability. The CALL and RST (restart) 
instructions use the SP to store the program counter (PC) into the stack. The RET (return) instruction uses the SP to 
acquire the previous PC value. Additional instructions allow data from registers and flags to be saved in the stack. 

1.3 REGISTERS 

The TMS 8080A has three categories of registers: general registers, program control registers, and internal registers. The 

general registers and program control registers are listed in Table 1. The internal registers are not accessible by the 
programmer. They include the instruction register, which holds the present instruction, and several temporary storage 
registers to hold internal data or latch input and output addresses and data. 

16 

INCREMENTERI 
OECREMENTER 

16 

16 16 

FIGURE 1-TMS 8080A FUNCTIONAL BLOCK DIAGRAM 
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SIGNATURE PIN I/O 

A15 (MSB) 36 OUT 

OUT A14 39 

A13 

A12 

All 

Al0 

A9 

A8 

A7 

A6 

A5 

A4 

A3 

A2 

Al 

AO (LSB) 

07 (MSB) 

06 

05 

04 

03 

02 

01 

DO (LSB) 

VSS 

VBB 

VCC 

VOO 

<1>1 

<1>2 

RESET 

HOLD 

INT 

INTE 

OBIN 

A-6 

38 OUT 

37 OUT 

40 OUT 

1 OUT 

35 OUT 

34 'OUT 

33 OUT 

32 OUT 

31 OUT 

30 OUT 

29 OUT 

27 OUT 

26 OUT 

25 OUT 

6 IN/OUT 

5 IN/OUT 

4 IN/OUT 

3 IN/OUT 

7 

8 

9 

10 

2 

11 

20 

28 

22 

15 

12 

13 

14 

16 

17 

IN/OUT 

IN/OUT 

IN/OUT 

IN/OUT 

IN 

IN 

IN 

IN 

IN 

OUT 

OUT 

TABLE 4 
TMS.8080A PIN DEFINITIONS 

DESCRIPTION 

A15 through AO comprise the address bus. True memory Or I/O device addresses appear on 

this 3-state bus during the first state time of each instruction cycle. 

07 through DO comprise the billirectional 3-state data bus. Memory, status, or 110 data is 

transferred on this bus. 

Ground reference 

Supply voltage (-5 V nominal) 

Supply voltage (5 V nominal) 

Supply voltage (12 V nominal) 

Phase 1 clock. 

Phase 2 clock. See page 19 for <1>1 and <1>2 timing 

Reset. When active (high) for a minimum of 3 clock cycles, the RESET input causes the 

TMS 8080A to be reset. PC is cleared, interrupts are disabled, and after RESET, Instruction 
execution starts at memory location O. To prevel}t a lockup condition, a HALT instruction 
must not be used in location O. 

Hold signal. When active (high) HOLD causes the TMS 8080A to enter a holdstate and float 
(put the 3-state address and data bus in a high-impedance statel. The chip acknowledges 
entering the hold state with the HLOA signal and will not accept interrupts until it leaves 

the hold state. 

Interrupt request. When active (high) INT indicates to the TMS 8080A that an interrupt is 
being requested. The TMS 8080A polls INT during a HALT or at the end of an instruction. 
The request will be accepted except when INTE is low or the CPU is in the HOLD 

condition. 

Interrupts enabled. INTE indicates that an interrupt will be accepted by the TMS 8080A 

unless it is in the hold state. INTE is set to a high logic level by the EI (Enable Interrupt) 
instruction and reset to a low logic level by the 01 (Oisable Interrupt) instruction. INTE is 

also reset when an interrupt is accepted and by a high on RESET. 

Oata bus in. OBIN indicates whether the data bus is in an input or an output mode. 

(high = inout, Itlw = nutputl. 



SIGNATURE PIN I/O 

WR 18 OUT 

SYNC 19 OUT 

HLOA 21 OUT 

READY 23 IN 

WAIT 24 OUT 

SIGNATURE DATA BUS BIT 

INTA DO 

WO 01 

STACK 02 

HLTA 03 

OUT 04 

M1 05 

INP 06 

MEMR 07 

TABLE 4 (CONTINUED) 

DESCRIPTION 

Write. When active (low) WR ''ldicates a write operation on the 'data bus to memory or to an 

I/O port. 

Synchronizing control line. When active (high) SYNC indicates the beginning of each 
machine cycle of the TMS 8080A. Status information is also present on the data bus during 

SYNC for external latches. 

Hold acknowledge. When active (high) HLOA indicates that the TMS 8080A is In a hold 
state. 

Ready control line. An active (high) 'Ievel indicates to the TMS 8080A that an external 
device has completed the transfer of data to or from the data bus. READY is used In 

conjunction with WAIT for different memory speeds. 

Wait status. When active (high) WAIT indicates that the TMS 8080A has entered a wait slate 
pending a READY signal from memory. 

TABLE 5 

TMS BOBOA STATUS 

DESCRIPTION 

Interrupt acknowledge. 

Indicates that current machine cycle will be a read (input) (high = read) or a write (output) 

(low = write) operation. 

Indicates that address is stack address from the SP. 

HALT instruction acknowledge. 

Indicates that the address bus has an output device address and the data bus has output 

data. 

Indicates instruction acquisition for first byte. 

Indicates address bus has address of input device. 

Indicates that data bus will be used for memory read data .. 

2. TMS 8080A INSTRUCTION SET 

2.1 INSTRUCTION FORMATS 

TMS 8080A instructions are either one, two, or three bytes long and are stored as binary integers in success~ve memory 
locations in the format shown below. 

One· Byte Instructions 

D7D6D5D4D3D2D1DO OP CODE 

Two-Byte Instructions 

D7D6D5D4D3D2D1DO OPCODE 

D7 D8 D5 D4 D3 D2 D1 DO OPERAND 

Three-Byte Instructions 

D7D6D5D4D3D2D1DO OP CODE 

D7 D6 D5 04 D3 D2 D 1 DO LOW ADDRESS OR OPERAND 1 

D7D6D5D4D3D2D1DO HIGH ADDRESS OR OPERAND 2 
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2.2 INSTRUCTION SET DESCRIPTION 

Operations resulting from the execution of TMS 8080A instructions are described in this section. The flags that are affected 
by each instruction are given after the description. 

2.2.1 INSTRUCTION SYMBOLS 

A-8 

SYMBOL 

<b2> 
<b3> 

ra 

M 
( ) 

[ I 

Am 

II 
b2 

b3b2 
(nnn)8 

Second byte of instruction 
Third byte of instruction 

Register # 
000 
001 
010 
011 
100 
101 
111 

Register # 
00 
01 
10 
11 

Register # 
o 

Register # 
00 
01 
10 

Least sign ificant 8 bits of r d 
Most significant 8 bits of rd 

DESCRIPTION 

Flags True condition 
Zero (Z) Result is zero 

Register Name 
B 

C 
D 
E 
H 
L 
A 

Register Name 
BC 
DE 
HL 
SP 

Register Name 
BC 
DE 

Register Name 
BC 
DE 
HL 

Carry (C) Carry/borrow out of MSB is one 
Parity (P) Parity of result is even 
Sign (S) MSB of result is one 
Carry 1 (Cl) Carry out of fourth bit is one 

Memory address defined by registers Hand L 
Contents of specified address or register 
Contents at address contained in specified register 
I s transferred to 
Exchange 
Bit m of A register (accumulator) 
F lags affected 
Single byte immediate operand 
Double byte immediate operand 
(nnn) is an octal (base 8) number 



2.2.2 ACCUMULATOR GROUP INSTRUCTIONS 

MNEMONIC OPERANDS BYTES 

ACI b2 2 

ADC 

ADC 

ADD 

ADD 

ADI 

ANA 

ANA 

ANI 

CMA 

CMC 

CMP 

CMP 

CPI 

DAA 

DAD 

LDA 

LDAX 

ORA 

ORA 

ORI 

RAL 

RAR 

RLC 

RRC 

M 

ra 

M 

M 

rc 

M 

1 

2 

2 

1 

2 

3 

1 

2 

M CYCLES! 

STATES 

217 

217 
1/4 

217 

1/4 

217 
217 

1/4 

217 
1/4 

1/4 

217 

1/4 

217 
1/4 

1/10 

4/13 

2/7 

217 

1/4 

217 
1/4 

114 

1/4 

1/4 

DESCRIPTION 

(AI <- (AI + <b2>+(carryl, add the second bytE of the 

instruction and the contents of the carry flag to register A and 

place in A. IC,z,s,p,Cll 

(AI <- (AI + (MI + (carryl·1 C,Z,S,P,Cl I 
(AI <- (AI + (ral + (carryl.1 C,Z,S,P,C11 

(AI <- (AI + (MI, add the contents of M to register A and place in 

A. IC,z,s,p,cll 

(AI <- (AI + (raI.l C,Z,s,p,cll 

(AI <- (AI + <b2>· I C,Z,S,P,Cl \ 

(AI +- (AI AND (MI, take the logical AND of M and register A 

and place in A. The carry flag will be reset low. ,C,Z,s,p,cll 

(AI <- (AI AND (ral. 1 C,Z,s,p,cll 

(AI <- (AI AND <b2>·l C,Z,S,P,Cl I 
(AI <- (AI, complement A. 

(carryl <- (carry!. complement the carry flag. 1 C I 
(AI - (MI, compare the contents of M to register A and set the 

flags accordingly.' C,Z,S,p,cll 

(AI = (MI Z = 1 

(AI", (MI Z = 0 

(AI < (MI C = 1 

(AI> (MI C = 0 

(AI - (ral.IC,z,s,P,C11 

(AI-<b2>· 1 C,Z,s,p,cll 

(AI<--BCD correction of (AI. The 8 bit A contents is corrected to 

form two 4 bit BCD digits after a binary arithmetic operation. A 

fifth flag Cl indicates the overflow from A3. The carry flag C 

indicates the overflow from A7 (See Table 31. jC,z,s,p,cll 

(HL! <- (HLi + (rbi, add the contents of double register rb to 

double register HL and place in HL. Ic I 
(AI<-[<b3> <b2>J 

(AI<-[(rcIJ 

(A) <- (A) OR (M), take the logical OR of the contents of M and 

register A and place in A. The carry flag will be reset. 

I C,Z,s,p,cll 

(A) <- (AI OR (raI.l C,Z,s,p,cll 

(A) <- (A) OR <b2>. IC,z,S,P,ClI 

Am+l<-Am, Ao<-(carry), (carry)<-(A71. Shift the contents of 

register A to the left one bit through the carry flag. I C I 
Am<-Am+ 1, Ar(carry), (carry)<--Ao·1 C I 
Am+l<--Am, AO<--A7 (carry)<--(A71. 'Shift the contents of register 

A to the left one bit. Shift A7 into A and into the carry 

flag·l C I 
Am<--Am+l, ArAo, (carry)+-(AoI.IC \ 
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MNEMONIC OPERANDS BYTES 

SBB M 

SBB ra 1 

SBI b2 2 

STA b3b2 3 

STAX rc 

STC 

SUB M 

SUB ra 
SUI b2 2 

XRA M 

XRA ra 1 

XRI b2 2 

2.2.3 INPUT/OUTPUT INSTRUCTIONS 

MNEMONIC OPERANDS BYTES 

IN b2 2 

OUT b2 2 

2.2.4 MACHINE INSTRUCTIONS 

MNEMONIC OPERANDS BYTES 

HLT 

NOP 

A-10 

MCYCLESI 

STATES 

2/7 

1/4 

217 
4/13 

217 

1/4 

217 

1/4 

217 
2/7 

1/4 

2/7 

MCYCLESI 

STATES 

3/10 

3/10 

MCYCLESI 

STATES 

217 

114 

DESCRIPTION 

(A)+-(A)-(M)-(carry), subtract the contents of M and the 

contents of the carry flag from register A and place in A. Two's 

complement subtraction is used and a true borrow causes the 

carry flag to be set (underflow condition). I C,Z,S,P,C1\ 

(A)+-(A)-(ra)-(carry). jC,z,s,p,c11 

(A)+-(A)-<b2>-(carry). jC,z,s,p,c11 

[<b3> <b2> 1 +-(A), store contents of A in memory address 

given in bytes 2 and 3. 

[Ire)] +-(A), store contents of A in memory address given In BC 

or DE. 

(carry) +-1 , set carry flag to a 1 {true conditionl. 

(A)+-(A)-(M), subtract the contents of M from register A and 

place in A. Two's complement subtraction is used and a true 

borrow causes the carry flag to be set (underflow condition). 

I C,Z,S,P,C1} 

(AHA)-(ral.l C,Z,s,p,c11 

(A)+-(A)-<b2>.j C,Z,S,P,C11 

(A)+-(A) XOR (M), take the exclusive OR of the contents of M 

and register A and place in A. The carry flag will be reset. 

j C,Z,s,p,c11 

(AHA) XOR (ra) jC,z,S,P,C1 \ 

(A)+-(A) XOR <b2>. jC,z,S,P,C1\ 

DESCRIPTION 

(A)+-(;nput data from data bus), byte 2 is sent on bits A7·AO 

and A 15·AB as the input device address. INP status is given on 

the data bus. 

(Output data)+-(A), byte 2 is sent on bits A7-AO and A15·AB as 

the output device address. OUT status is given on the data bus. 

DESCRltoTION 

Halt, all machine operations stop. All registers are maintained. 

Only an interrupt can return the TMS B080A tD the run mDde. 

NDte that a HL T should not be placed in location zerD, 

otherwise after the reset pin is active, the TMS 8080A will enter 
a nonrecoverable state (until power is removed), i.e., in halt with 

interrupts disabled. This condition also occurs if a H L T is 

executed while interrupts are disabled. HL TA status is given on 

the data bus. 

(PC)+-(PC)+l, no operation. 



2.2.5 PROGRAM COUNTER AND STACK CONTROL INSTRUCTIONS 

MNEMONIC OPERANDS BYTES 

CALL b3b2 3 

Conditional call i('lstructions for true flags: 

(f) 

CC (carryl b3b 2 3 

CPE (parity) b3b2 3 

CM (sign) b3b 2 3 

CZ (zero) b3b2 3 

Conditional call instructions for false flags: 

(f) 

CNC (carry) b3b2 3 

CPO (parity) b3b2 3 

CP (sign) b3b 2 3 

CNZ (zero) b3b2 3 

01 

EI 

JMP b3b2 3 

Conditional jump instructions for true flags: 

(f) 

JC (carry) b3b2 3 

JPE (parity) b3b2 3 

JM (sign) b3b 2 3 

JZ (zero) b3b2 3 

Conditional jump instructions for false flags: 
(f) 

JNC (carry) b3b2 3 
JPO (parity) 1l3b2 3 
JM (sign) b3 b2 3 
JNZ (zero) b3b2 3 

PCHL 

POP PSW 

POP rd 
PUSH PSW 

PUSH rd 

RET 

M CYCLESI 

STATES 

5/17 

5/17 (Passl 

3/11 (Fail! 

5/17 (Pass) 

3/11 (Fail) 

1/4 

1/4 

3/10 

3/10 

3/10 

1/5 

3/10 

3/10 

3/11 

3/11 

3/10 

DESCRIPTION 

[(SP)-l) [(SP)-2]-(PC), (SP)-(SP)-2, (PC)<-<b3> <b2>, 

transfer PC to the stack address given by SP, decrement SP 

twice, and jump unconditionally to address given in bytes 2 and 

3. 

If (f) = 1, [(SP)-l] [(SP)-2]-(PCI, (SP)-(SPI-2, (PS)-<b3> 

<b2>, otherwise (PC)-(PC)+3. If the flag specified, f, is 1, then 

execu.te a call. Otherwise, execute the next Instruction. 

If (f) = 0, [(SP)-l] [(SP)-2]-(PC), (SP)-(SP)-2, (PC)-<b3> 

<b2>, otherwise (PC)-(PC)+3. 

Disable interrupts. INTE is driven false to indicate that no 

interrupts will be accepted. 

Enable interrupts. INTE is driven true to indicate that an 

interrupt will be accepted. Execution of this instruction is 

delayed to allow the next instruction to be executed before the 

INT input is polled. 

(PC)+-<b3> <b2>, jump unconditionally to address given in 

bytes 2 and 3. 

If (f) = 1, (PC)+-<b3><b2>, otherwise (PC)-(PC) +3. If the flag 

specified, f, is 1, execute a JMf'. Otherwise, execute the next 

instruction. 

If (f) = 0, (PC)+-<b3> <b2>, othewise (PC)-(PCI+3. 

(PC)-(HL) 

(F)-[(SP)], (A)-[('SP)+l], (SP)+-(SP)+2, restore the last 

stack values addressed by SP into A and F. Increment SP twice. 

(rdL)-[(SPll, (rdH)-[(SP)tl], (SP)-(SP) 12. 

[(SP)-l]-(A), [(SP)-2]-(F), (SP)-(SP)-2, save the contents 

of A arid F into the stack addressed by SP. Decrement SP twice. 

dSP)-l) -(r dL), [(SP)-2] -(r dH), ISPI-(SP)-2. 

(PC)-[(SP)] [(SP)+l], (SP)-(SP)+2, return to program at 

memory address given by last values in the stack. The SP is 

incremented by two. 

A-ll 



MNEMONIC OPERANDS BYTES 

Conditional return instructions for true flags: 

(f) 

RC (carry) 

RPE (parity) 

RM (sign) 

C 

P 

S 

RZ (zero) Z 

MCYCLESI 

STATES 

3/11 (Pass) 

1/5 (Fail) 

Conditional return instructions for false flags: 

(f) 

RNC !carry) C 

RPO (parity) P 

RP (sign) S 

RNZ (zero) Z 

RST 

SPHL 

2.2.6 REGISTER GROUP INSTRUCTIONS 

MNEMONIC OPERANDS BYTES 

DCR M 

DCR ra 

DCX rb 

INR M 

INR ra 

INX rb 

LHLD b3b2 3 

LXI rbb 3b2 3 

MVI M,b2 2 

MVI rab2 2 

MOV Mra 

MOV raM 

MOV ralr a2 

SHLD b3b2 3 

XCHG 

XTHL 

A-12 

3/11 (Pass) 

1/5 (Fail) 

3/11 

1/5 

M CYCLESI 

STATES 

3/10 

1/5 

1/5 

3/10 

1/5 

1/5 

5/16 

3/10 

3/10 

2/7 

2/7 

217 

1/5 

5/16 

1/4 

5/18 

DESCRIPTION 

If (f); 1, (PCl+-[(SPl] [(SP+l], (SPl+-(SPl+2. If the flag 

specified, f, is 1, execute a RET. Otherwise, execute the next 

instruction. 

If (f) ~ 0, (PC)+-[(SP)] [(SP)+l], (SP)+-(SPl+2. 

[(SP)-l] [(SPI-2J +-(PCl (SP)+-(SPI-2, (PC)~OOROa where 

R is a 3 bit field in RST (RST=3R781. Transfer PC to the stack 

address given by SP, decrement SP twice, and jump to the 

address specified by R. 

(SP)+-(HU. 

DESCRIPTION 

(M)+-(M)-l, decrement the contents of memory location 

specified by Hand L.\ Z,S,p,Cll 

(ral+-(ra)-l, decrement the contents of register ra .\ Z,s,p,cli 

(rbl+-(rbl-1, decrement double registers BC, DE, HL, or SP. 

(Ml+-(M)+l, increment the contents of memory location 

specified by Hand L. \ Z,S,P,Cl I 
(ra)+-(ra)+l, increment the contents of register ra.jZ,S,p,c11 

(rb)+-(rb)+l, increment double registers BC, DE, H L, or SP. 

(U .... [<b3> <b2>J; (H) .... [<b3> <b2>+1], load registers H 

and L with contents of the two memory locations specified 

by bytes 3 and 2. 

(rbH) .... <b3>; (rbL)<--<b2>, load double registers BC, DE, HL, 

or SP immediate with bytes 3, 2, respectively. 

(M) .... <b2>, store immediate byte 2 in the address specified by 

HL 

(ra)-<b2>, load register ra immediate with byte 2 of the instruc· 

tion. 

(M) .... (ra ), store register ra in the memory location addressed by 

Hand L. 

(r a)+-(1\n), load register r a with contents of memory addressed by 

HL. 

lra1)+-(ra2), load register ra1 with contents of ra2, ra2 contents 

remain unchanged. 

[<b3> <b2>]+-(U; [<b3> <b2>+1)]+-(Hl, store the contents 

of Hand L into two successive memory locations specified by 

bytes 3 and 2. 

(Hl-(Ol; (U-(El, exchange double registers HL and DE 

(U-[(SP)], (Hl-[(SPl+l), (SPl=(SP), exchange the top of the 

stack with register H L. 



2.3 INSTRUCTION SET OPCODES ALPHABETICALLY LISTED 
POSITIVE·LOGIC 

REGISTER HEX OPCODE CLOCK 

MNEMONIC BYTES DESCRIPTION AFFECTED ~ ~ CYCLES· ---
Add to A, immediate value plus carry t ACI 2 C E 7 

ADCM Add to A, specified memory value plus carryt 8 E 7 

ADCr Add to A, specified register value plus carry t B B 8 4 

C B 9 

D B A 

E B B 

H B C 

L B D 

A 8 F 

ADD M Add to A, specified memory value t 8 6 7 

ADDr Add to A, specified register value t B 8 0 4 

C B 

D B 2 

E B 3 
H 8 4 

L B 5 

A 8 7 

ADI 2 Add io A, immediate val ue t C 6 7 

ANAM Logical AND with A, specified memory value t A 6 7 

ANAr Logical AND with A, specified register value t B A 0 4 

C A 1 

D A 2 

E A 3 

H A 4 

L A 5 

A A 7 

ANI 2 Logical AND with A, immediate value t E 6 7 

CALL 3 Unconditi onal call C D 17 

CC 3 Call if C flag true D C 11/17 

CM 3 Call >f S flag true F C 11/17 

CMA Logically invert A 2 F 4 

CMC Logically invert C flag:\: 3 F 4 

CMPM Compare with A, specified memory value t B E 7 

CMPr Compare <vith A, specified register value 

B B 8 4 

C B 9 

D B A 

E B B 

H B C 

L B D 

A B F 

CNC 3 Call if C flag false D 4 11/17 

CNZ 3 Call if Z flag false C 4 11/17 

CP 3 Cali if S flag false F 4 11/17 

CPE 3 Call If P flag true (even parity) E C 11/17 

CPI 2 Compare with A, immediate value t F E 7 

CPO 3 Cali if P flag false (odd parity) E 4 11/17 

CZ 3 Call if Z flag true C C 11/17 

DAA Deci mal convert A value t 2 7 4 

• Two possible cvcle times (11/17) indicate instruction cvcles dependent on condition flags. 
t All flags Ie, Z, S, P, el) affected. 
+Qnly carry flag affected. 
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POSITIVE-LOGIC 

REGISTER HEX OPCODE CLOCK 

MNEMONIC BYTES DESCRIPTION AFECTED ~ ~ CYCLES 

DAD B 16-bit add, BC to HL+ 0 9 10 

DADO 16-bit add, DE to HL+ 1 9 10 

DAD H l 16-bit add, HL to HL+ 2 9 10 

DADSP 16-bit add, SP to HL+ 3 9 10 

OCR M Subtract 1 from specified memory value§ 3 5 10 

OCR r Subtract 1 from specified register value § B 0 5 5 

C 0 0 

0 5 

E 0 

H 2 5 

L 2 0 

A 3 0 

DCX B Subtract 1 from double register BC 0 8 5 

DCX 0 Subtract 1 from double register DE B 5 

DCX H Subtract 1 from double register HL 2 B 5 

DCX SP Subtract 1 from stack poi nter 3 B 5 

01 Disable interrupt input F 3 4 

EI Enable interrupt input F B 4 

HLT Halt until interrupted 7 6 7 

IN 2 I nput data to A 0 B 10 

INR M Add 1 to specified memory value§ 3 4 10 

INR r Add 1 to specified register value § B 0 4 5 

C 0 C 

0 4 

E C 

H 2 4 

L 2 C 

A 3 C 

INX B Add 1 to double register BC 0 3 5 

INX 0 Add 1 to double register DE 1 3 5 

INX H Add 1 to double register HL 2 3 5 

INX SP 1 Add 1 to SP 3 3 5 

JC 3 Jump if C flag true 0 A 10 

JM 3 Jump if S flag true F A 10 

JMP 3 Uncondi tional jump C 3 10 

JNC 3 Jump if C flag false 0 2 10 

JNZ 3 Jump if Z flag false C 2 10 

JP 3 Jump if S flag false F 2 10 

JPE 3 Jump if P flag true E A 10 

JPO 3 Jump if P falg false E 2 10 

JZ 3 Jump if Z flag true C A 10 

LOA Load A usi ng direct address 3 A 13 

LDAX B Load A using indirect address (BC) 0 A 7 

LOAX 0 1 Load A using indirect address (DE) A 7 

LHLD 3 Load HL using direct address 2 A 16 

LXI B 3 Load BC with immediate value 0 10 

LXIO 3 Load DE with immediate value 10 

LXI H 3 Load HL with immediate value 2 10 

LXI SP 3 Load SP with immediate value 3 10 

+Only carry flag affected. 
§ All flags except carry affected. 
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POSITIVE-LOGIC 

REGISTER HEX OPCOOE CLOCK 

MNEMONIC BYTES DESCRIPTION AFFECTED ~ ~ CYCLES 

MOVM,r Move register value to memory B 7 0 7 

C 7 1 

0 7 2 

E 7 3 

H 7 4 

L 7 5 

A 7 7 

MOVr,M Move memory value to register B 4 6 7 

C 4 E 

0 5 6 

E 5 E 

H 6 6 

L 6 E 

A 7 E 

MOV r1, r2 Move register val ue to register B,B 4 0 5 

B,C 4 

B,D 4 2 

B,E 4· 3 

B,H 4 4 

B,L 4 5 

B.A 4 7 

C,B 4 8 

C,C 4 9 

C,D 4 A 

C,E 4 B 

C,H 4 C 

C,L 4 0 

C,A 4 F 

D,B 5 0 

D,C 5 1 

0,0 5 2 

D,E 5 3 
D,H 5 4 

H,L 5 5 

D.A 5 7 

E,B 5 8 
E,C 5 9 

E,D 5 A 

E,E 5 B 

E,H 5 C 

E,L 5 0 

E,A 5 F 

H,B 6 0 

H,C 6 1 

H,D 6 2 

H,E 6 3 

H,H 6 4 

H,L 6 5 

H,A 6 7 

L,B 6 8 
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POSITIVE-LOGIC 

REGISTER HEX OPCODE CLOCK 

MNEMONIC BYTES DESCRIPTION AFFECTED ~ ~ CYCLES· 

MOV rl, r2 Move register value to register (continued) L,C 6 9 

L,D 6 A 

L,E 6 B 

L,H 6 C 

L,L 6 D 

L,A 6 F 

A,B 7 8 

A,C 7 9 

A,D 7 A 

A,E 7 B 

A,H 7 C 

A,L 7 D 

A,A 7 F 

MVIM 2 Move immediate value to memory 3 6 10 

MVlr 2 Move immediate value to. register B 0 6 7 

C 0 E 

D 1 6 

E 1 E 

H 2 6 

L 2 E 

A 3 E 

NOP 4-clock-cycle delay 4 0 0 4 

DRAM Inclusive OR with A, specified memory value t B 6 7 

ORAr Inclusive OR with A, specified register value t B B 0 4 

C B 1 

D B 2 

E B 3 

H B 4 

L B 5 

A B 7 

ORI 2 Inclusive OR with A, immediate valuet F 6 7 

OUT 2 Output data from accumulator D 3 10 

PCHL Move HL to PC E 9 5 

POP B Load BC from stack C 10 

POP D Load DE from stack D 10 

POP H Load HL from stack E 1 10 

POP PSW Load AF from stack t F 1 10 

PUSH B Move BC to stack C 5 11 

PUSH D 1 Move DE to stack D 5 11 

PUSH H 2 Move HL to stack E 5 11 

PUSH PSW Move AF to stack F 5 11 

RAL Left rotate A value through C flagt 7 4 

RAR Right rotate A value through C flagt F 4 

RC R.eturn if C flag true D 8 5/11 

RET Unconditional return C 9 10 

RLC Left rotate A value:f 0 7 4 

RM Return if S flag true F 8 5/11 

RNC Return if C flag false D 0 5/11 

RNZ Return if Z flag false C 0 5/11 

RP Return if S flag false F 0 5/11 

"Two possible cycles times (11/17) indicate instruction cycles dependent on condition flags. 
t All flags (C, Z, 5, P, Cl) affected. 
tOnly carry flag affected. 
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POSITIVE-LOGIC 

REGISTER HEX OPCODE CLOCK 

MNEMONIC BYTES DESCRIPTION AFFECTED ~ ~ CYCLES· 

RPE Return if P flag true E 8 5/11 

RPO Return if P flag false E 0 5/11 

RRC Right rotate A value :j: 0 F 4 

RST 1-byte call (restart) 11 

PC<-OOOO16 C 7 

PC+-OO08 16 C F 

PC+-OO1016 D 7 

PC+-OO18 16 D F 

PC<-Q02016 E 7 

PC+-OO2816 E F 

PC<-Q03016 F 7 

PC<-Q03816 F F 

RZ Return if Z flag true C 8 5/11 

SBB M Subtract from A, specified memory value plus borrow t 9 E 7 

SBB r Subtract from A, specified register value plus borrow t B 9 8 4 

C 9 9 

D 9 A 

E 9 B 

H 9 C 

L 9 D 

A 9 F 

SBI 2 Subtract from A, immediate value plus borrow t D E 7 

SHLD 3 Store H L value at direct address 2 2 16 

SPHL 1 Move HL value to SP F 9 5 

STA 3 Store A value at direct address 3 2 13 

STAX B Store A value at indirect address (BC) 0 2 7 

STAX D Store A value at indirect address (DE) 1 2 7 

STC Set C flag true:!: 3 7 4 

SUB M Subtract from A, specified memory value t 9 6 7 

SUB r Subtract from A, specified register value t B 9 0 4 

C 9 1 

D 9 2 

E 9 3 

H 9 4 

L 9 5 

A 9 7 

SUI 2 Subtract from A, Immediate value t D 6 7 

XCHG Exchange contents of HL with DE E B 4 

XRAM Exclusive OR with A, specified memory value t A E 7 

XRAr Exclusive OR with A, specified register value t B A 8 4 

C A 9 

D A A 

E A B 

H A C 

L A D 

A A F 

XRI 2 Exclusive OR with A, immediate value t E E 7 

XTHL Exchange contents 01 H L with top of stack E 3 18 

• Two possible cycles times (11/17) indicate instruction cycles dependent on condition flags. 

t All flags (C, Z, 5, P, C1) affected. 
:j: Only carry flag affected. 
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3. TMS 8080A ELECTRICAL AND MECHANICAL SPECIFICATIONS 

3.1 ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-All. TEMPERATURE RANGE 
(UNLESS OTHERWISE IliOTED)* 

Supply voltage, VCC (see Note 1) 
Supply voltage, VDD (see Note 1 
Supply voltage, VSS (see Note 1) 
All input and output voltages (see Note 1) 

Continuous power dissipation 
Operating free-air temperature range 
Storage temperatu re range 

-0.3 V to 20 V 
-0.3 V to 20 V 
-0_3 V to 20 V 
-0_3 V to 20 V 

1.5W 
O°C to 70°C 

-65°C to 150°C 

·Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions beyond those indicated in the "Recommended Operating 

Conditions" section of this specification is not implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect 
device reliability. 

NOTE 1: Under absolute maximum ratings voltage values are with respect to the normally most negative supply voltage, Vas (substrate). 
Throughout the remainder of this data sheet, voltage values are With respect to VSS unless'f)therwise noted. 

3_2 RECOMMENDED OPERATING CONDITIONS 

MIN NOM MAX 

Supply voltage, VBB -4.75 -5 -5.25 

Supply voltage, Vee 4.75 5 5.25 

Supply voltage, VOO . 11.4 12 12.6 

Supply voltage, VSS 0 

High-level input voltage, VIH (all inputs except clocks) (see Note 2) 3.3 VCC+1 

High-level clock input voltage, VIH(<p) 9 VOO+1 

Low-level input voltage, VIL (all inputs except clocks) (see Note 3) -1 0.8 

Low-level clock input voltage, VIL(Q) (see Note 3) -1 0.8 

Operating free-air temperature. T A 0 70 

3.3 ELECTRICAL CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 
(UNLESS OTHERWISE NOTEDI 

PARAMETER TEST CONDITIONS MIN Typt MAX 

II 
I nput current (any input except 

VI = 0 V to VCC + 10 
clocks and data bus) 

11(<:» Clock input current VI(<P) = 0 V to VOO ±10 

II(OB) Input current, data bus VI(OB) = 0 V to VCC -100 

Address or data bus input Vl(ad) or VI (DB) = VCC 10 
II(hold) 

current during hold Vl(ad) or VI(DB) - 0 V -100 

VOH High-level output voltage IOH = 1bOIJA 3.7 

VOL Low-level output voltage IOL = 1.9 mA 0.45 V 

IBElav) Average supply current from VBB -0.01 -1 

ICC(av) Average supply current from VCC 
Operating at tc(<p) = 480 ns, 

60 80 

IDO(av) Average supply cur'ent from VDO 
TA = 25"C 

50 75 

Ci Capacitance, any input except clock Vee = VDD = VSS = 0 V, 10 20 

Ci(<P) Clock input capacitance VBB = -4.75 to -5.25 V. f = 1 MHz, 15 25 

Co Output capacitance All other pins at 0 V 10 20 

t All typical values are at T A = 25'C and nominal voltages. 

UNIT 

V 

V 

V 

V 

V 

V 

V 

V 

'c 

UNIT 

IJA 

IJA 

IJA 

IJA 

V 

mA 

pF 

NOTES: 2. Active pu/"l-up resistors of nominaHy 2 kn will be switched onto the data bus when DBIN is high and the data input voltage is 
more positive than V I H min. 
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3.4 TIMING REQUIREMENTS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 
(SEE FIGURE 2) 

MIN 

tc(rpl Clock cycle time (see Note 51 4S0 

tr(rpl Clock rise time 5 

tf(rpl Clock fall time 5 

tw(rJ> 1 I Pulse width. clock 1 high 60 

t w(rp21 Pulse width, clock 2 high 220 

td(rplL-rJ>21 Delay time, clock 1 low to clock 2 0 

td(rp2-</l11 Delay time, clock 2 to clock 1 70 

td(rplH-</l21 Oelay time, clock 1 high to clock 2 (time between leading edges) SO 

tsu(da-</l1 ) Data setup time with respect to clock 1 30 

tsu (da-<t>21 Data setup ti me with respect to clock 2 150 

tsu(holdl Hold input setup time 140 

tsu(int) Interrupt input setup time 120 

tsu(rdy) Ready input setup time 120 

MAX 

2000 

50 

50 

th(dal Data hold time (see Note 6) tPO(OBI) 

th(hold) Hold input hold time 0 

thOntl Interrupt input hold time 0 

th(rdy) Ready input hold time 0 

NOTES: 5. tc(ct» ~ td(ct>l L-<I>2) + t'(<I>2) + t w (<I>2) + tf(<I>2) + td(ct>2-<I>l) + t r (<I>l)' 480 ns"; t e(9) ,,; 2000 ns. 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

6. The data input should be enabled using thp. DBIN status signal. No bus conflict can then occur and the data hold time 
requirement is thus assured. 

3.5 SWITCHING CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 
(SEE FIGURE 2) 

PARAMETER TEST CONDITIONS MIN MAX 

tPO(adl Propagation delay time, clock 2 to address outputs 

tPO(dal Propagation delay time, clock 2 to data bus 

Propagation delay time, clocks to control outputs 
CL: 100 pF, 

tPO(contl 
Propagation delay time, clock 2 to OBIN output 

RL:l.3kH 
tPO(OBIl 

tPO(int) Propagation delay time, clock 2 to INTE output 

tOI Time for data bus to enter input mode 

tpxz 
Disable time to high-impedance state 

during hold (address outputs and data busl 

The time that the address outputs and output data will ~e~ain stable after WA goes high, tWA and two ::J!. td(<P1H-q,2)­

The time between address outputs becoming stable and WR going low, tAW"; 2 tc(<I»-td(<I>1H -<I>2)-'f(<I»-120 ns. 
The time between output data ber::oming stable and WR going low. tow ~ t c (4))-td(<;'>lH-c)2)-tr (tP)-150 ns. 

The following are relevant when interfacing to devices requiring VIH min of 3.3 V: 

200 

220 

120 

25 140 

200 

tPO(OBIl 

120 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

al Maximum output rise time (tTLHI from O.S V to 3_3 V is 140 ns with CL as specified for the propagation delay times above_ 

b) Maximum propagation delay times when measured to V ref( H) : 3 V (instead of 2 V) will be 60 ns more than as specified above with 
CL as specified. 

3V 

RL:l.3k.l1 

TMS80S0A 
OUTPUT Q----e 

CL includes probe and jig capacitance. 

LOAD CIRCUIT 
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» 
i\.) 
o 

voltage waveforms (see notes a and b) 
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t,ulrdyl_I,1 II I I 
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_____________________ -X_L __ @ # I i 
I I II I --.j Ioe- tPDleontl 

t,ulholdl..-4 Ioe- II I -X 
I I 

_~ I CD I I 
---------------------------------------------------t-,-ul-'n-tl~ : 
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_X_-___ _ 

110 D7-DO 

OUT SYNC 

OUT DBIN 

OUTWR 

IN READY 

OUT WAIT 

IN HOLD 

OUT HLDA 

IN INT 

OUT INTE 

NOTES: a. This timing diagram shows timing relationships only, it does not represent any specific machine cycle. 

b. Time measurements are made at the following reference voltages: Clock, V ref( H) =- 9.5 V, V ref( L) = , V. Other inputs, V ref( H) = 2 V, V ref( L) -:: 0.8 V. 

c. Data in must be stable for this period when DBIN is high during 53. Requirements for both t su (da-Q1) and t su (da-Q2) must be satisfied. 

d. The ready signal must be stable for this period during 52 or 5W. This requires external"synchronization. 

e. The hold signal must be stable for this period during 52 or 5W when entering the hold mode and during 53,54,55 and SWH when in the hold mode. This requires 

external synchronization. 

f. The interrupt signal must be stable during this period on the last clock cycle of any instruction to be recognized on the following instruction. External 

synchronization is not required. 
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3.6 

3.7 

TERMINAL ASSIGNMENTS 

MECHANICAL DATA 

TMS8080A 

A10 1 40 :A11 
VSS 2 39 A14 
D4 I! 38 A13 

D5. 371 A12 
D6 5 361 A15 
D7 6 35, A9 

D3 7 34 A8 
D2 8 33i A7 
D1 9 32 A6 
DO 10 31 A5 

VBB 11 30,1 A4 
RESET, 112 29, A3 
HOLD :13 28' VDD 

INT 114 27! A2 
02 1: 15 26 1 A1 

INTE 116 25 AD 
DBIN 117 24 WAIT 

VIIR 18 23 READY 
SYNC 19 22 01 

VCC 20 21 HLDA 

TMS 8080A JL-40-PIN CERAMIC PACKAGE 

0.050 • 0.020 
1121·051) 

NOTES: a. Each pin centerline is located within 0.010 inch (0.26 millimeters) of its true longitudinal position. 
b. All linear dimensions are shown in inches (and parenthetically in millimeters for reference only). Inch dimenSions govern. 

TMS 8080A NL-40-PIN PLASTIC PACKAGE 

I' ..090 '"'' MAX '1 

:;::·~::::::::::::::::::I 
o .@ t ,~~', ~.~~ j 0.0'010.501 

~.=J\ i~~~~ 
~ 0, no ~-SE'T'NGPL'N'---,--

'!~ 0.011' 0.003 0018' 0.003 - ... MI 
10.28 ! 0,08) 1\ 1~.46 ! 0.081 11 I 

PIN SPACING 0.100 12.54) J.P. 
CS-Not.AI 

NOTES: a. Each pin centerline is located within 0.010 inch (0.26 millimeters) of its true longitudinal position. 
b. All linear dimensions are shown in inc~ (and parentheticaliy in millimeters for reference only). Inch dimensions govern. 
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TMS 5504 MULTIFUNCTION INPUT IOUTPUT CONTROLLER 

1. INTRODUCTION 

1.1 DESCRIPTION 

The TMS 5504 is a multifunction input/output circuit for use with TI's TMS aOaOA CPU. It is fabricated with the same 
N-channel silicon-gate process as the TMS aOaOA and has compatible timing, signal levels, and power supply 
requirements. The TMS 5504 provides a TMS SOaOA microprocessor system with an asynchronous communications 
interface, data I/O buffers, interrupt control logic, and interval timers. 

INT ttJSYNC 

CE 

CONTROL· 

AD A3 

• 

0007 

SENS 

FIGURE l-TMS5504 BLOCK DIAGRAM 

The I/O section of the TMS 5504 contains an eight-bit parallel input port and a separate eight-bit parallel output port 
with storage register. Five programmable interval timers provide time intervals from 64 ps to 16.32 ms. 

The interrupt system allows the processor to effectively communicate with the interval timers, external signals, and the 
communications interface by providing TMS aOaOA-compatible interrupt logic with masking capability. 

Data transfers between the TMS 5504 and the CPU are carried by the data bus and controlled by the interrupt, chip 
enable, sync, and address lines. The TMS aOaOA uses four of its memory-address lines to select one of 14 commands to 
which the TMS 5504 will respond. These commands allow the CPU to: 

read the receiver buffer 
read the input port 
read the interrupt address 
read TMS 5504 status 
issue discrete commands 
load baud rate register 
load the transmitter buffer 
load the output port 
load the mask register 
load an interval timer 

8-3 



The commands are generated by executing memory referencing instructions such as MOV (register to memory) with the 
memory address being the TMS 5504 command. This provides a high degree of flexibility for I/O operations by letting 
the systems programmer use a variety of instructions. 

1.2 SUMMARY OF OPERATION 

Addressing the TMS 5504 

A convenient method for addressing the TMS 5504 is to tie the chip enable input to the highest order address line of 
the CPU's 16-bit address bus and the four TMS 5504 address inputs to the four lowest order bits of the bus. Th is, of 
course, limits the system to 32,768 words of memory but in many applications the full 65,536 word memory 
addressing capability of the TMS 8080A is not required. 

Communications Functions 

The communications section of the TMS 5504 is an asynchronous transmitter and receiver for serial communications 
and provides the following functions: 

Programmable baud rate - A CPU command selects a baud rate of 200,600, 300, 1200, 2400, or 9600 baud. 

Incoming character detection - The receiver detects the start and stop bits of an incoming character and places the 
character in the receive buffer. 

Character transmission - The transmitter generates start and stop bits for a character received from the CPU and 
shifts it out. 

Status and command signals - Via the data bus, "the TMS 5504 signals the status of: framing error and overrun error 
flags; data in the receiver and transmitter buffers; start and data bit detectors; and end-of-transmission (break) signals 
from external equipment. It also issues break signals to external equipment. 

Data Interface 

The TMS 5504 moves data between the CPU and external devices through its internal data bus, input port, and output 
port. When data is present on the bus that is to be sent to an external device, a Load Output Port (LOP) command from 
the CPU puts the data on the XO pins of the TMS 5504 by latching it in the output port. The data remains in the port 
until another LOP command is received. When the CPU requires data that is present on the External Input (XI) lines, it 
issues a command that gates the data onto the internal data bus of the TMS 5504 and consequently onto the CPU's 
data bus at the correct time during the CPU cycles. 

Interval Timers 

To start a countdown by any of the five interval timers, the program selects the particular timer by an address to the 
TMS 5504 and loads the required interval into the timer via the data bus. Loading the timer activates it and it counts 
down in increments of 64 microseconds. The 8-bit counters provide intervals that vary in duration from 64 to 16,320 
microseconds. Much longer intervals can be generated by cascading the timers through software. When a timer reaches 
zero, it generates an interrupt that typically will be used to point to a subroutine that performs a servicing function 
such as polling a peripheral or scanning a keyboard. Loading an interval value of zero causes an immediate interrupt. A 
new value loaded while the interval timer is counting overrides the previous value and the interval timer starts counting 
down the new intervaL When an interval timer reaches zero it remains inactive until a new interval is loaded_ 
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Servicing Interrupts 

The TMS 5504 provides a TMS 8080A system with several interrupt control functions by receiving external interrupt 
signals, generating interrupt signals, masking out undesired interrupts, establishing the priority of interrupts, and 
generating RST instructions for the TMS 8080A. An external interrupt is received on pin 22, SENS. An additional 
external interrupt can be received on pin 32, X17, if selected by a discrete command from the TMS 8080* (See Figure 
4). The TMS 5504 generates an interrupt when any of the five interval timers count to zero. Interrupts are also 
generated when the receiver buffer is loaded and when the transmitter buffer is empty. 

When an interrupt signal is received by the interrupt register from a particular source, a corresponding bit is set and 
gated to the mask register. A pattern will have previously been set in the mask register by a load·mask-register command 
from the TMS 8080A. This pattern determines which interrupts will pass through to the priority logic. The priority 
logic allows an interrupt to generate an RST instruction to the TMS 80S0A only if there is no higher priority interrupt 
that has not been accepted by the TMS 80S0A. The TMS 5504 prioritizes interrupts in the order shown below: 

1 st I nterval Timer #1 
2nd Interval Timer #2 
3rd External Sensor 
4th Interval Timer #3 
5th Receiver Buffer Loaded 
6th Transmitter Buffer Emptied 
7th I nterval Timer #4 
8th Interval Timer #5 or an External Input (XI 7) 

The highest priority interrupt passes through to the interrupt address logic, which generates the RST instruction to be 
read by the TMS 8080A. See Table 3 for relationship of interrupt sources to RST instructions and Figures 6 and 8 for 
timing relationships. 

The TMS 5504 provides two methods of servicing interrupts; and interrupt-driven system or a polled-interrupt system. 
In an interrupt-driven system, the INT signal of the TMS 5504 is tied to the INT input of the TMS 8080A. The 
sequence of events will be: (1) The TMS 5504 receives (or generates) an interrupt signal and readies the appropriate 
RST instruction. (2) the TMS 5504 INT output, tied to the TMS 8080 INT input, goes high signaling the TMS 8080A 
that an interrupt has occurred. (3) If the TMS 8080A is enabled to accept interrupts, it sets the I NTA (interrupt 
acknowledge) status bit high at SYNC time of the next machine cycle. (4) If the TMS 5504 has previously received an 
interrupt-acknowledge-enable command from the CPU (see Bit 3, Paragraph 2.2.5), the RST instruction is transferred 
to the data bus. 

In a polled-interrupt system, INT is not used and the sequence of events will be: (1) The TMS 5504 receives (or 
generates) an interrupt and readies the RST instruction. (2) The TMS 5504 interrupt-pending status bit (see Bit 5, 
Paragraph 2.2.4) is set high (the interrupt-pending status bit and the INT output go high simultaneously). (3) At the 
prescribed time, the TMS 8080A polls the TMS 5504 to see if an interrupt has occurred by issuing a 
read-TMS 5504 status command and reading the interrupt-pending bit. (4) If the bit is high, the TMS BOBOA will then 
issue a read-interrupt-address command, which causes the TMS 5504 to transfer the RST instruction to the data bus as 
data for the instruction being executed by the TMS 8080A. 

1.3 APPLICATIONS 

Communications Terminals 

The functions of the TMS 5504 make it particularly useful in TMS 8080A-based communications terminals and 
generally applicable in systems requiring periodic or random servicing of interrupts, generation of control signals to 
external devices, buffering of data, and transmission and reception of asynchronous serial data. As an example, a system 
configuration such as shown in Figure 2 can function as the controller for a terminal that governs employee entrance 
into a plant or security areas within a plant. Each terminal is identified by a central computer through ID switches. The 
central system supplies each terminal's RAM with up to 16 employee access categories applicable to that terminal. 
These categories are compared with an employee's badge character when he inserts his badge into the badge sensor. If a 
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match is not found, a reject light will be activated. If a match is found, the terminal will transmit the employee's badge 
number and access category to the central system, and a door unlock solenoid will be activated for 4 seconds. The 
central computer then may take the transmitted information and record it along with time and date of access. 

The TMS 4700 is a 1024 x 8 ROM that contains the system program, and the TMS 4036 is a 64 x 8 RAM that serves as 
the stack for the TMS 8080A and storage for the access category information. TTL circuits control chip·enable 
information carried by the address bus. Signals from the CPU gate the address bits from the ROM, the RAM, or the 
TMS 5504 onto the data bus at the correct time in the CPU cycle. The clock generator needed to maintain accurate 
serial data assembly and disassembly with the central computer. 

The TMS 5504 handles the asynchronous serial communication between the TMS 8080A may consist of four TTL 
circuits or one TIM 8224 along with a crystal and the central system and gates data from the badge reader onto the data 
bus. It also gates control and status data from the TMS 8080A to the door lock and badge reader and controls the time 
that the door lock remains open. The TMS 5504 signals the TMS 8080A when the badge reader or the communication 
lines need service. The functions that the TMS 5504 is to perform are selected by an address from the TMS 8080A with 
the highest order address line tied to the TMS 5504 chip enable input and the four lowest order lines tied to the address 
inputs. 

2. OPERATIONAL AND FUNCTIONAL DESCRIPTION 

This detailed description of the TMS 5504 consists of: 

INTERFACE SIGNALS - a definition of each of the circuit's external connections 

COMMANDS - the address required to select each of the TMS 5504 commands and a ~escription of the response to 

the command. 

2.1 INTERFACE SIGNALS 

The TMS 5504 communicates with the TMS 8080A via four address lines: a chip enable line, an eight·bit bidirectional 
data bus, an interrupt line, and a sync line. It communicates with system components other than the CPU via eight 
external inputs, eight external outputs, a serial receiver input, a serial transmitter output, and an external sensor input. 
Table 1 defines the TMS 5504 pin assignments and describes the function of each pin. 

SIGNATURE PIN 

CE 18 

A3 17 
A2 16 
A1 15 
AO 14 

SYNC 19 

RCV 5 

TABLE 1 
TMS 5501 PIN ASSIGNMENTS AND FUNCTIONS 

DESCRIPTION 
INPUTS 

Chip enable-When CE is low, the TMS 5504 address decoding is inhibited, which prevents 
execution of any of the TMS 5504 commands. 
Address bus-A3 through AO are the lines that are addressed by the TMS 8080A to select a 
particular TMS 5504 function. 

Synchronizing signal- The SYNC signal is issued by the TMS 8080A and indica~es the beginning 
of a machine cycle and availability of machine status. When the SYNC signal is active (high), the 
TMS 5504 will monitor the data bus bits DO (interrupt acknowledge) and Dl (WO, data output 

function). 
Receiver serial data input line-RCV must be held in the inactive (high) state when not receiving 
data. A transition from high to low will activate the receive circuitry. 
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SIGNATURE 

XIO 
XI 1 
XI2 
XI3 
XI4 
XI5 
XI6 
XI7 

SENS 

XO 0 
XO 1 
XO 2 
XO 3 
XO 4 
XO 5 
X06 
XO 7 

XMT 

DO 
D1 
D2 
D3 
D4 
D5 
D6 
D7 

INT 

VSS 
VBB 
VCC 
VDD 

4>1 
4>2 

B-8 

PIN 

39 
38 
37 
36 
35 
34 
33 
32 

22 

24 
25 
26 
27 
28 
29 
30 
31 

40 

13 
12 
11 
10 
9 
8 
7 

6 

23 

4 
1 

2 
3 
20 
21 

TABLE 1 (continued) 
TMS 5504 PIN ASSIGNMENTS AND FUNCTIONS 

DESCRIPTION 
INPUTS 

External inputs-These eight external inputs are gated to the data bus when the read-external-inputs 
function is addressed. External input n is gated to data bus bit n without conversion. 

External interrupt sensing - A transition from low to high at SENS sets a bit in the interrupt 
register. which. if enabled. generates an interrupt to the TMS SOSOA. 

OUTPUTS 

External outputs-These eight external outputs are driven by the complement of the output 
register; i.e .• if output register bit n is loaded with a high (low) from data bus bit n by a load­
output register command, the external output n will be a low (high). The external outputs change 
only when a load·output-register function is addressed. 

Transmitter serial data output line-This line remains high when the TMS 5504 is not transmitting. 

DA TABUS INPUT/OUTPUT 

Data bus - Data transfers between the TMS 5504 and the TMS S080A are made via the 8-bit 
bidirectional data bus. DO is the LSB. D7 is the MSB. 

Interrupt-When active (high), the INT output indicates that at least one of the interrupt conditions 
has occurred and that its corresponding mask·register bit is set. 

Ground reference 
Supply voltage (-5 V nom ina!) 
Supply voltage (5 V nominal) 
Supply voltage (12 V nominal) 
Phase 1 clock 
Phase 2 clock 

POWER AND CLOCKS 



2.2 TMS 5504 COMMANDS 

The TMS 5504 operates as memory device for the TMS 8080A. Functions are initiated via the TMS 8080A address bus 

and the TMS 5504 address inputs. Address decoding to determine the command function being issued is defined in 
Table 2. 

TABLE 2 
COMMAND ADDRESS DECODING 
When Chip Enable Is High 

A3 A2 Al AO COMMAND FUNCTION PARAGRAPH 

L L L L Read receiver buffer RBn -> Dn 2.2.1 

L L L H Read external inputs Xln -> Dn 2.2.2 
L L H L Read interrupt address RST - Dn 2.2.3 

L L H H Read TMS 5504 status (Status) .~ Dn 2.2.4 

L H L L I ssue discrete commands See Figure 4 2.2.5 

L H L H Load rate register See Figure 4 2.2.6 

L H H L Load traClsmitter buffer Dn- TBn 2.2.7 

L H H H Load output port Dn"" XQn 2.2.8 
H L L L Load mask register Dn .... MRn 2.2.9 
H L L H Load interval timer Dn .... Timer 1 2.2.10 
H L H L Load interval timer 2 Dn"" Timer 2 2.2.10 
H L H H Load interval timer 3 Dn ..... Timer 3 2.2.10 
H H L L Load in~~rval timer 4 Dn .... Timer 4 2.2.10 
H H L H Load interval timer 5 Dn"" Timer 5 2.2.10 
H H H L No function 
H H H H No function 

RBn Receiver buffer bit n 

On Data bus 110 terminal n 
Xln External Input terminal n 

RST 11 11A2) (IA1) 1IAO) 1 1 1 Isee Table 3) 

TBn Transmit buffer bit n 

XOn Output register bit n 

MRn Mask register bit n 

TABLE 3 
RST INSTRUCTIONS 

DATA BUS BIT 
INTERRUPT CAUSED BY 

0 1 2 3 4 5 6 7 
H H H L L L H H Interval Timer 1 

H H H H L L H H I nterval Timer 2 
H H H L H L H H External Sensor 
H H H H H L H H I nterval Timer 3 
H H H L L H H H Receiver Buffer 
H H H H L H H H Transmitter Buffer 

H H H L H H H H Interval Timer 4 

H H H H H H H H I nterval Timer 5 or X 17 
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The following paragraphs define the functions of the TMS 5504 commands. 

2.2.1 Read receiver buffer 
Addressing the read-receiver-buffer function causes the receiver buffer contents to be transferred to the TMS 8080A 
and clears the receiver-buffer-Ioaded flag. 

2.2.2 Read external input lines 

Addressing the read-external-inputs function transfers the states of the eight external input lines to the TMS 8080A. 

2.2.3 Read interrupt address 

Addressing the read interrupt address function transfers the current highest priority interrupt address onto the data bus 
as read data. After the read operation is completed, the corresponding bit in the interrupt register is reset. 

If the read-interrupt-address function is addressed when there is no interrupt pending, a false interrupt address will be 
read. TMS 5504 status function should be addressed in order to determine whether or not an interrupt condition .is 
pending. 

2.2.4 Read TMS 5504 status 

Addressing the read-TMS 5504-status function gates the various status conditions of the TMS 5504 onto the data bus. 
The status conditions, available as indicated in Figure 3, are described in the following paragraphs. 

BIT: 7 6 5 4 3 2 1 0 
START FULL INTRPT XMIT RCV SERIAL OVERRUN FRAME 
BIT BIT PENDING BUFFER BUFFER RCVD ERROR ERROR 
DETECT DETECT EMPTY LOADED 

FIGURE 3-0ATA BUS ASSIGNMENTS FOR TMS 5504 STATUS 

Bit 0, framing error 
A high in bit a indicates that a framing error was detected on the last character received (either one or both stop bits 
were in error). The framing error flag is updated at the end of each character. Bit a of the TMS 5504 status will remain 
high until the next valid character is received. 

Bit 1, overrun error 
A high in bit 1 indicates that a new character was loaded into the receiver buffer before a previous character was read 
out. The overrun error flag is cleared each time the read-I la-status function is addressed or a reset command is issued. 

Bit 2, serial received data 

Bit 2 monitors the receiver serial data input line. This line is provided as a status input for use in detecting a break and 
for test purposes. Bit 2 is normally high when no data is being received. 

Bit 3, receiver buffer loaded 
A high in bit 3 indicates that the receiver buffer is loaded with a new character. The receiver-buffer· loaded flag remains 
high until the read-receiver-buHer function is addressed (at which time the flag is cleared). The reset function also clears 
this flag. 
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Bit 4, transmitter buffer empty 
A high in bit 4 indicates that the transmitter buffer register is empty and ready to accept a character. Note, however, 

that the serial transmitter register may be in the process of shifting out a character. The reset function sets the 
transmitter-buffer-empty flag high. 

Bit 5, interrupt pending 

A high in bit 5 indicates that one or more of the interrupt conditions has occured and the corresponding interrupt is 

enabled. This bit is the status of the interrupt signal INT. 

Bit 6, full bit detected 

A high in bit 6 indicates that the first data bit of a receive-data character has been detected. This bit remains high until 

the entire character has been received or until a reset is issued and is provided for test purposes. 

Bit 7, start bit detected 
A high in bit 7 indicates that the start bit of an incoming data character has been detected. This bit remains high until 
the entire character has been received or until a reset is issued and is provided for test purposes. 

2.2.5 Issue discrete commands 

Addressing the discrete command function causes the TMS 5504 to interpret the data bus information according to the 
following descriptions. See Figure 4 for the discrete command format. Bits 1 through 5 are latched until a different 
discrete command is received. 

NORMALLY LOW 

~--"'/\.'----.. 

BIT 7 6 5 4 3 2 

NOT NOT TEST TEST 
INT. 

INT. 7 
USED USED BIT BIT 

ACK. 
SELECT 

ENABLE 

H: Enables interrupt acknowledge j 
L: Inhibits interrupt acknowledge 

H: Selects XI 7-
L. Selects Interval timer 5 -

FIGURE 4-DISCRETE COMMAND FORMAT 

Bit 0, reset 

A high in bit 0 will cause the following: 

1 0 

BREAK RESET 

[H: 
L: 

Reset 

No action 

I- H: L Sets X M 
'-- . 

Toutput low 

L. H Sets XMT output high 

1) The receiver buffer and register are cleared to the search mode including the receiver-buffer-Ioaded flag, the 

start bit-detected flag, the full-bit-detected flag, and the overrun-error flag. The receiver buff.er is not cleared and 

will contain the last character received. 

2) The transmitter data output is set high (marking). The transmitter·buffer-empty flag is set high indicating that the 

transmitter buffer is ready to accept a character from the TMS 8080A. 

3) The interrupt register is cleared except for the bit corresponding to the transmitter buffer interrupt, which is set 
high. 

4) The interval timers are inhibited. 

A low in bit 0 causes no action. The reset function has no affect on the output port, the external inputs, interrupt 
acknowledge enable, the mask register, the rate register, the transmitter register, or the transmitter buffer. 
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Bit 1, break 
A low in bit 1 causes the transmitter data output to be reset low (spacing). 

If bit 0 and bit 1 are both high, the reset function will override. 

Bit 2, interrupt 7 select 
Interrupt 7 may be generated either by a low to high transition of external input 7 or by interval timer 5. 

A high in bit 2 selects the interrupt 7 source to be the transition of external input 7. A low in bit 2 selects the 
interrupt 7 source to be interval timer 5. 

Bit 3, interrupt acknowledge enable 

The TMS 5504 decodes data bus (CPU status) bit 0 at SYNC of each machine cycle to determine if an interrupt 
acknowledge is being issued. 

A high in bit 3 enables the TMS 5504 to accept the interrupt acknowledge decode. A low in bit 3 causes the TMS 5504 
to ignore the interrupt acknowledge decode. 

Bit 4 and bit 5 are used only during testing of the TMS 5504. For correct system operation both bits must be kept low. 

Bit 6 and bit 7 are not used and can assume any value. 

2.2.6 Load rate register 

Addressing the load·rate·register function causes the TMS 5504 to load the rate register from the data bus and interpret 
the data bits (See Figure 5) as follows. 

BIT: 7 6 5 4 3 2 1 0 
STOP 9600 600 2400 1200 300 200 110 
BIT(s) baud baud baud baud baud baud baud 

-H: One stop bit 
_I· L. Two stop bits 

FIGURE 5-DATA BUS ASSIGNMENTS FOR RATE COMMANDS 

Bits 0 through 6, rate select 

The rate select bits (bits 0 through 6) are mutually exclusive, i:e., only one bit may be high. A high in bits 0 through 6 
will select the baud rate for both the transmitter and receiver circuitry as defined below and in Figure 5: . 

Bit 0 110baud 
Bit 1 200 buad 
Bit 2 300 baud 
Bit 3 1200 baud 
Bit 4 2400 baud 
Bit 5 600 baud 
Bit 6 9600 baud 

If more than one bit is high, the highest rate indicated will result. If bits 0 through 6 are all low, both the receiver and 
the transmitter circuitry will be inhibited. 
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Bit 7. stop bits 

Bit 7 determines whether one or two stop bits are to be used by both the transmitter and receiver circuitry. A high in 
bit 7 selects one stop bit. A low in bit 7 selects two stop bits. 

2.2.7 Load transmitter buffer 

Addressing the load-transmitter-buffer function transfers the state of the data bus into the transmitter buffer. 

2.2.8 Load output port 

Addressing the load-output-port function transfers the state of the data bus into the output port. The data is latched 
and remains on XO 0 through XO 7 as the complement of the data bus until new data is loaded. 

2.2.9 Load mask register 

Addressing the load-mask-register function loads the contents of the data bus into the mask register. A high in data bus 
bit n enables interrupt n. A low inhibits the correspo"'lding interrupt. 

2.2.10 Load timer n 

Addressing the load-timer-n function loads the contents of the data bus into the appropriate interval timer. Time 
intervals of from 64 I-IS (data bus = LLLLLLLH) to 16,320l-ls (data bus HHHHHHHH) are counted in 64-l-Is, steps. 
When the count of interval timer n reaches 0, the bit in the interrupt register that corresponds to timer n is set and 
an interrupt is generated. Loading all lows causes an interrupt immediately. 

3. TMS 5504 ELECTRICAL AND MECHANICAL SPECIFICATIONS 

3.1 ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED)* 

Supply voltage, VCC (see Note 1) 
Supply voltage, VDD (see Note 1 
Supply voltage, VSS (see Note 1) 
All input and output voltages (see Note 1 ) 
Continuous power dissipation 
Operating free-air temperature range 
Storage temperature range . . . . 

-0.3 V to 20 V 
-0.3 V to 20 V 
-0.3 V to 20 V 
-0.3 V to 20 V 
.... 1.1 W 

O°C to 70°C 
-65°C to 150°C 

• Stresses beyond those listed under" Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only 

and functional operation of the device at these or any other conditions beyond those indicated in the "Recommended Operating 

Conditions" section of this specification is not implied. Exposure to absolule-maximum-rated conditions for extended periods may affect 

device reliability. 

NOTE 1: Under absolute maKimum ratings voltage values are with respect to the normally most negative supply voltage, VS"S (substrate). 

Throughout the remainder of this'data sheet, voltage values are with respect to VSS unless otherwise noted. 

3.2 RECOMMENDED OPERATING CONDITIONS 

MIN NOM MAX UNIT 

Supply voltage, VBB -4.75 -5 -5.25 V 

Supply voltage. Vee 4.75 5 5.25 V 

Supply voltage. VOO 11.4 12 12.6 V 

Supply voltage, VSS 0 V 

High-level input voltage, V,H (all inputs except clocks) 3.3 Vee+ 1 V 

High-level clock input voltage. V'H(<t» VOO-1 VOO+1 V 

Low-level input voltage, V,L (all inputs except clocks) (see Note 2) -1 0.8 V 

Low-level clock input voltage. V'L(<t» (see Note 2) -1 0.6 V 

Operating free-air temperature, T A 0 70 °e 

NOTE 2: The algebraic convention where the most negative limit is designated as minimum is used in this specification for logic voltage levels only. 
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3.3 ELECTRICAL CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 

(UNLESS OTHERWISE NOTED) 

PARAMETER TEST CONDITIONS MIN 

II 
Input current (any Input except 

VI ~ 0 V to VCC 
doc ks and data bus) 

11(<;,» Clock input current Vli<;,) - 0 V to VDD 

II(OS) Input current, data bus VI(OS) = 0 V to VCC, CE at 0 V -50 

VOH High-level output voltage IOH - 400 /1A 3,7 

VOL Low-level output voltage IOL ~ 1,7 mA, 

ISS(av) Average supply current from VSS 

ICC(av) Average supply current from VCC 
Operating at tc(r;,) = 480 115, 

IDD(av) Average supply current from VDD 
T A ~ 25 C 

Ci Capacitance, any Input except clock VCC-VDD-VSS-OV, 

CI(<;'» Clock input capacitance VSS ~ -4.75 to -5.25 V, f- 1 MHz, 

Co Output capacitance All other pins at 0 V 

3.4 TIMING REQUIREMENTS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 
(SEE FIGURES 5 AND 6) 

MIN 

tc(<;,» Clock cycle time 480 

tr(<;,» Clock rise time 5 

tf(<;,» Clock fall time 5 

tw (<;'>l) Pulse Width, clock 1 high 60 

t w (r,)2) Pulse width, clock 2 high 200 

td(<;'> 1 L-<,)2) Delay time, clock 1 low to clock 2 0 

td«,)2-<,'l1 ) Delay time, clock 2 to clock 1 70 

td (<;'> 1 H-<,'> 2) Delay time, clock 1 high to clock 2 (time between leading edges) 80 

tsu(ad) Address setup time 50 

tsu(CE) Chip-enable setup time 50 

tsu(da) Data setup time 50 

tsu(sync) Sync setup time 50 

tsu(Xi) External input setup time 50 

th(ad) Address hold time 0 

th(CE) Chip-enable hold time 10 

thIda) Data hold time 10 

th(sync) Sync hold time 10 

th(XI) External input hold time 40 

tw(sens H) Pulse width, sensor input high 500 

tw(sens L) Pulse width, sensor input low 500 

td(sens-int} Delay time, sensor to interrupt (time between leading edges) 

td( rst-int) Delay time, RST instruction to interrupt (time between trailing edges) 
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MAX 

,10 

,10 

--100 

0.45 

- 1 

100 

40 

10 

75 

20 

MAX 

2000 

50 

50 

300 

2000 

500 

UNIT 

/1A 

/1A 

/1A 

V 

V 

mA 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



3.5 SWITCHING CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED 
OPERATING CONDITIONS (SEE FIGURES 6 AND 71 

tpzx 

tpxz 

tpD 

</>1 

rp2 

SYNC 

PARAMETER 

Data bus output enable time 

Data bus output disable tIme to hIgh-impedance state 

External data output propagatIon delay tIme from 02 

1 , 
1 

3V 

~L=1'3kH 
TMS 5504 

OUTPUT 
TCL ~ 100pF 

C L includes probe and jig capacitance 

LOAD.CIRCUIT 

TEST'CONDITIONS 

CL ~ 100 pF, 

RL ~ 1.3 k!1 

I 
I 

MIN MAX UNIT 

300 ns 

180 ns 

200 ns 

tsu(dal-lI •• ----I-oI... th(dal-il~ .. ----<..... "'~-"""-I-tpzx tpxz 1"-1 
DO ~ I !, 1 Hi-Z 1<,: OUTPUT DATA ~AlID . ~ . ~.I )h;IHI -Z 

tsu(da) I. J thIda) I_ _I' 1 

AO-A3 

01 W: ~,.: __ H_i_-Z_--4C;kr +-! ---O-U-T-P-UT-D-A-T-A-V+-: A-L-I-D-~----"""'~I'Z 
1 ) I 1 1 I 
~~ Hi-Z !/il I "'-
~~I-----«" OUTPUT DATA ~AlID AHI-z 

). ... tsu(ad) I.. _I th(adl 

~----r!,------------------~I--------------JI ~~~~~~ ~ I READ FUNCTION ApDRESS ~~a 
I.. _, tsu(XII I. _I th(XII 

~ _____ E_X_T_E_R_N_A_L_IN_P_U_T_D_A_T_A _____ ...J~ffi~ 

02-07 

EXTERNAL 

INPUTS 

NOTE: For tf>1 or tf>2 inputs TPZX high and low timing points are 90% and 10% of VIHltf>I' All other timing points are the 50% level. 

FIGURE 6-READ CYCLE TIMING 
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CHIP 

ENABLE 

SYNC 

00,01 

02-07 

AO-A3 

EXTERNAL 

OUTPUTS 

'\.1'"----------"'1/ ~~-----
I I 

: /,,: I If 
t su (CEl-+I._--4-!'" I. -t th(CEl I I 

tpo_ .. ~_ ..... 

______________________ P_R __ EV __ IO_U_S __ E_X_T_E_R_N_A_L __ O_U_T_P_U_T_D_A __ T_A ______________________ J~rN-E-W-D-A-TA 

NOTE: For 91 and 92 inputs, high and low timing points are 90% and 10% of V I H 1\)). All other timing points are .the 50% level. 

FIGURE 7-WRITE CYCLE TIMING 

Ie- tw(sens Hl-...-tw(sens u---4 
Jot' ~~ SENSOR --I'! "\ T 

I 
141.--------td(sens-intl--------4 ..... _____________________________ --J)(~------------------~ 

- i'---
INTERRUPT 

RST INSTRUCTION !.-td(rst-int)--eI 

_ ______________________________________________________ J ~~~ __________ __ 
ON DATA BUS / '-
(See Note 1) 

NOTES: 1. The RST instruction occurs during the output data valid time of me read cycle. 

2. All timing points are 50% of V IH. 

FIGURE 8-SENSOR/INTERRUPT TIMING 
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3.6 TERMINAL ASSIGNMENTS 

3.7 MECHANICAL DATA 

INDEX 
DOT 

TMS5504 

XMT 

: XI2 
- XI3 

07 XI4 

06 XI5 

05 XI6 
D4 XI7 
03 - X07 
02 - X06 
01 ~ 12 ; X05 
DO: 13 ; X04 
AO 14 ' X03 
A1 15 X02 
A2, 16 X01 
A3 17 XOO 
CE 18 INT 

SYNC ~ 19 : SENS 
1/11 - 20 : rp2 

40-PIN CERAMIC PACKAGE 

1III~'--____________ 2_020 MAX ------------...... ~ 

~-. ----@I 

Ii Ii (2) --------------~--....... ® 

t·~ ".,. d .. ~IT""'n"II,....,..,.......,..,...,...,.,.. ......... ~;;;;::;;;::;;;;;::::;;;;:::;;:t.,;;::;;;;:::;;;:::;;;:::;;;;:::;;;::::;;;::;:;___=_=~ F9SEATINGI 

-PLANE T 

j l 0_018 ± 0.003--\ ~ I I 
0.010 NOM I.- !.-4-PIN SPACING 0.100 T.P. 

(See Note Al 

NOT ES: A. The true-position pin spacing is 0.100 between centerlines. Each pin centerline is located within 

0.010 of its true longitudinal· position relative to pins 1 and 40. 
B. All dimensions are in inches unless otherwise noted. 
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Appendix C 

Foreign Keyboard Layouts and Symbols 
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United Kingdom, Keyboard ( Unshifted ) 

United Kingdom, Keyboard (Shifted ) 

United Kinlidom, Keyboard (Upper Case) 

DDDDDD[s]~ElDDDBDD 

United Kingdom, Keyboard (Control) 
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French, Keyboard (Unshifted) 

French, Keyboard (Shifted) 

French, Keyboard (Upper Case) 

DDDDDD[S]Q[:]ODDBDD 
8888BBBBBGB88B80 
D8B8BBBBB8DD~DO 
DBBBBBBBBBBDD ==~ 

I I ON ~-O 
_ LINE(I]O __ 0 
""'-----------' .~- 0 

French, Keyboard· (Control) 
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German, Keyboard (Unshifted) 

German, Keyboard (Shifted) 

German, Keyboard (Upper Case) 

DDDDDDDE1[J[!]DDBDD 

German, Keyboard (Control) 
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Finland, Keyboard (Unshifted) 

Finland, Keyboard (Shifted) 

Finland, Keyboard (Upper Case) 

Finland, Keyboard (Control) 
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Denmark/Norway, Keyboard (Unshifted) 

Denmark/Norway, Keyboard (Shifted) 

Denmark/Norway, Keyboard (Upper Case) 

DDDDDDDElGCSJDDBDD 

Denmark/Norway, Keyboard (Control) 
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Sweden, Keyboard (Unshifted) 

Sweden, Keyboard (Shifted) 

Sweden, Keyboard (Upper Case) 

DDDDDDDBc:JDDDBDD 
888BBBBBBGBB80DD 
D8B88BBB8aDD~DD 
D~BElBBBBGB8DD =~ 

I I ON ..,.1ID't 0 
_ LlNEm o IICVIIDYO 
~-------' UNlIIDYO 

Sweden, Keyboard (Control) 
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CONTROL 
CHARACTERS UPPERCASE LOWERCASE 

BITS b7 0 0 0 0 1 1 

b6 0 0 1 0 0 
bS 0 1 0 0 1 0 

b4 b3 ~ b1 0 1 2 3 4 5 6 7 

I I eHB I I 1 6 I 111 o 000 Space 

EmB 
NUL' DLE 

000 1 I I I I I I I I 
SOH DC1 

001 0 I I I I I I I I 
STX DC2 

001 1 I I I 11 I I II 
ETX DC3 INTERNATIONAL 

o 1 0 0 I I I 112 I I I Ir CHARACTERS 

* , 
EOT DC4 

o 1 0 1 I I I I I I I I United Kingdom 11 
Character 

ENQ' NAK 

o 1 1 0 I I I I I II I I 12 Sweden/Norway '7 
Characters 

ACK SYN I 

I I I I I II I I 13 Sweden/Finland 11)8 o 1 1 1 German 
Characters 

BEL ETB 

100 0 I I I I I I I II 14 Sweden/Finland 1 9 German 
Characters 

BS CAN 

I I I I I I I I 15 German/Sweden 1 10 100 1 Finland 
Character 

HT EM 

I I I I I I I I 16 111 101 0 Sweden 
, Characters 

LF SUB 

101 1 I I I I 1 5 1 110 1 Sweden 112 
Character 

VT ESC 

1 1 0 0 I I I I mr I 1 9 1 Finland 18 
Character 

FF FS 

1 13 1 101 I I 113 1 1121 171 
German 
Character 

CR GS 

1 1 1 0 I I I II ar I 181 14 Norway/Denmark 1 9 
Characters 

SO RS 

1 1 1 1 I I I I II I I 1* 15 
Norway/Denmark ,110 
Characters 

SI US DEL 
*CONTROL CHARACTER 
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The following characters are generated/printed by the terminal. 

1 Printable Characters ~ ONUNE Report Control 

1«1 Printer Control Characters 

_ Codes Generated and Transmitted by the terminal 

H ., V 
T 

NUL SOH STX ETX EOT ENQ ACK BEL BS HT LF VT FF CR SO SI 

It D. , ~ D... , Sa- Ii N I. , -= Fs i Ps ~ l\-
DLE DCl DC2 DC3 DC4 NAK SYN ETB CAN EM SUB ESC FS' GS RS US DEL 
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Appendix D 

Recommended Data Set Options 
and Cabling Information 

ACCESSORY CABLES 

Table 0-1 specifies part numbers and description 
of the accessory cables available for specific 
equipment interface. Table 0-2 through 0-13 pro­
vide additional data on these cables. 

Table 0-1. 

Item Part Number Description 

1 2262093-0001 990 TTY lElA To 820 Cable 
2 2262094-0001 990 Extension - 820 Cable 
3 993205-0001 113A1103/202/212 Data Set 
4 993210-0001 Data Terminal Cable 
5 993239-0001 no Data Terminal Cable 
6 2263351-0001 Terminal Adapter Cable 
7 993211-0001 EIA Extension Cable (25 wires) 
8 959372-0002 733 EIA Cable 
9 969626-0001 742 EIA Cable 

10 973265-0001 742 Auxiliary Cable 

11 983848-0001 743 EIA Cable 
12 2263350-0001 763/765 Data Terminal Cable 
13 2200051-0001 763/765 Data Set Cable 
14 2265871-0001 TTY Current Loop Cable 
15 2207634-0001 Asynch/Synch EIA Cable 

Table 0-14 contains the recommended settings of 
the 103J, 202, 212, and VAOIC 3400 Series 
modems for use with the Model 780 Terminals. 

Accessory Cables 

780 Device Length Connector Connector 
Type Type Meters Feet 

25 Pin Male 25 Pin Male 9.1 30 
25 Pin Male 25 Pin Female 1.8 6 
25 Pin Male 25 Pin Male 1.8 6 
25 Pin Male 25 Pin Female 1.8 6 
25 Pin Male 25 Pin Male 1.8 6 
25 Pin Female 25 Pin Female 1.8 6 
25 Pin Male 25 Pin Female 1.8 6 
25 Pin Mal.e 25 Pin Edge 1.8 6 
25 Pin Male 10 Pin Dual 1.8 6 

Edge Connector N/A 
25 Pin Female 15 Pin Dual 3.7 12 

Edge Connector 
25 Pin Male 15 Pin Female 1.8 6 
25 Pin Male 15 Pin Female 1.8 6 
25 Pin Male 15 Pin Female 1.8 6 
25 Pin Male 4 Spade Lugs 1.8 6 
25 Pin Male 25 Pin Male 1.8 6 

*This cable is recommended for use with the Bell 212 Modem that is configured for both 300 and 1200 baud operations. 

0-1 



Table D-2_ Typical Connections 

I ~·I J-.-_0~2 -rr::Jr---0---1 ,:: .. 1 
DATASET 

1131103 

2021212 
VADIC_ 

5 

7701711 K > 780 
CORI SERIES 

PORT¥1 
I 

0 5 
< DATA 

TERMINAL 

0 0 

733 0 CD 0 ~'"~"I DATA 
AIR TERMINAL 

I 1 

@ 
[IJ 0 I ~~" 1 

743 

<!) 

:~ 1 
,<~ ~ ~~"I 

@) 

0-2 

0 
CORI @) 

5 

CORI 

r 
0 7 

CORI 

> 

SERIES ~I 

780 
SERIES 

780 
SERIES 

780 
SERIES 

780 
SERIES 

TTY 



Table 0-3. 113A1103, 2021212 Data Set Cable 
(TI Part No_ 9932(J5.0001) 

780 Data Set 
RS-232-C 

(Male) (Male) Circuit Function 

1 1 AA Protective Ground 
2 2 BA Transmitted Data 
3 3 BB Received Data 
4 4 CA Request to Send 
5 5 CB Clear to Send 
6 6 CC Data Set Ready 
7 7 AB Signal Ground 
8 8 CF Received Line Signal 

Detector 
11 11 SCA Secondary Request 

to Send (Reverse 
Channel Transmit) 

12 12 SCF Secondary Received 
Line Signal Detector 
(Reverse Channel 
Receive) 

20 20 CD Data Terminal Ready 
22 22 CE Ring Indicator 

780 
(Male) 

14 
2 

34 
4 r 54 

64 

74 

84 

11 

124 

~l~ J 
Figure D-4a. 

Reference: 

(Either 
End) 

t 

Data Terminal Cable 
(TI Part No. 993210-0001) 

Table 0-4. Data Terminal Cable 
(TI Part No. 993210-0001) 

R5-232-C 
Pin Circuit Function 

1 AA Protective Ground 
2 BA Transmitted Data 
3 BB Received Data 
4 CA Request to Send 
5 CB Clear to Send 
6 CC Data Set Ready 
7 AB Signal Ground 
8 CF Data Carrier Detect 
11 SCA Reverse Channel 

Transmit 
12 SCF Reverse Channel 

Receive 
15 DB Transmission Signal 

Element Timing 
17 DO Receive Signal Element 

Timing 
20 CD Data Terminal Ready 
24 AUXLlO Auxiliary Input/Output 

Control 

Data 
Terminal 

Pin 
(Male) 

.. , 

.. 3 

2 

"8 

20 

.. 7 

4 

.. 5 

.. 12 

.. 11 

:~~ 
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Table 0·5. no Data Terminal Cable 
(TI Part No. 99323!HIOO1) 

RS-232·C 
Reference: Pin Circuit Function 

1 AA Protective Ground 
2 BA Transmitted Data 
3 BB Received Data 
4 CA Request to Send 
5 CB Clear to Send 
6 CC Data Set Ready 
7 AB Signal Ground 

(Either 8 CF Data Carrier Detect 
End) 11 SCA Reverse Channel 

Transmit 
12 SCF Reverse Channel 

Receive 
15 DB Transmission Signal 

Element Timing 
17 DO Receive Signal Element 

Timing 
20 CD Data Terminal Ready 
24 AUXLlO Auxiliary Input/Output 

Control 

Data 
Terminal 

780 Pin 
(Female) (Female) 

14 "1 
2 3 
34 2 
4 r ~8 

54 

64 20 
74 .. 7 
84 t 4 

~5 

11 ~12 

124 .11 

~g J :i~ 

Figure D·5a. no Data Terminal Cable 
(TI Part No. 993239-0001) 

D·4 

Table 0·6. Terminal Adapter Cable Pin Assignments 
(TI Part No. 2263351-00(1) 

RS·232·C 
Reference: Pin Circuit Function 

1 AA Protective Ground 
2 BA Transmitted Data 
3 BB Received Data 
4 CA Request to Send 
5 CB Clear to Send 
6 CC Data Set Ready 
7 AB Signal Ground 

(Either 8 CF Data Carrier Detect 
End) 11 SCA Reverse Channel 

Transmit 
12 SCF Reverse Channel 

Receive 
15 DB Transmission Signal 

Element Timing 
17 DO Receive Signal Element 

Timing 
20 CD Data Terminal Ready 
24 AUXLlO Auxiliary Input/Output 

Control 

Data 
Terminal 

780 Pin 
(Male) (Female) 

14 ~1 

2 "-3 
34 2 
4 r ~8 

54 
64 20 
74 .. 7 
84 t 4 

~5 

11 ~ 12 
12 4 .11 

~~: J :i~ 

Figure D·6a. Terminal Adapter Cable 
(TI Part No. 2263351·0001) 



Table 0-7. 733 ASR Terminal Cable, 1200 Baud 
ITI Part No. 959372-0002) 

780 

1 
2 
3 
4 
5 
6 
7 
8 

20 

780 

1 
2 
3 
4 
5 
6 
7 
8 

11 

12 

20 
22 

ASR Pin 
P1 RS-232-C 

Circuit Function 

A AA Protective Ground 
H BA Transmitted Data 
10 BB Received Data 
C CA Request to Send 
8 CB Clear to Send 
9 CC Data Set Ready 
7 AB Signal Ground 
K CF Received Line Signal' 

Detector 
6 CD Data Terminal Ready 

Table 0-8_ 742 Terminal Cable 
ITI Part No. 969626-0001) 

742 
P1 R8-232-C 

Circuit Function 

A AA Protective Ground 
H BA Transmitted Data 
10 BB Received Data 
F CA Request to Send 
8 CB Clear to Send 
9 CC Data Set Ready 
7 AB Signal Ground 
K CF Received Line Signal 

Detector 
5 SCA Secondary Request 

to Send 
4 SCF Secondary Received 

Line Signal Detector 
6 CD Data Terminal Ready 
J CE Ring Indicator 

780 

3 
4 
5 
6 
7 
8 

11 

12 

20 

780 
I Female) 

34 

:: 
6_ 

Table 0-9. 742 Auxiliary Cable 
ITI Part No. 973266-0001) 

742 Pin 
P2 RS-232-C 

Circuit Function 

11 BB Received Data 
CA Request to Send 
CB Clear to Send 
CC Data Set Ready 

1 AB Signal Ground 
CF Received Line Signal 

Detector 
12 SCA Secondary Request 

to Send 
13 SCF Secondary Received 

Line Signal Detector 
CD Data Terminal Ready 

Table 0-9a. 742 Auxiliary Cable 
ITI Part No. 973265-0001) 

742 PI 
P2 

(Male) 

11 

7~--------+-----------------------~~ 
8 .... ---,---.. 

11 -- 12 
12 .... --------+-----------------------~~13 
20.----..... 
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780 

1 
2 
3 
4 
7 
8 

20 

Table 0-10. 743 Terminal Cable 
(TI Part No. ~11 

743 Pin 
P1 RS-232-C 

Circuit Function 

9 AA Protective Ground 
13 BA Transmitted Data 
12 BB Received Data 
10 CA Request to Send 
1 AB Signal Ground 
11 CF Received Line Signal 

Detector 
15 CD Data Terminal Ready 

Table 0-11. 7631765 Data Terminal Cable 
Pin Assignments 

ITI Part No. 2263350-00011 

7631765 7631765 
Terminal 780 Circuit 

Connector Terminal Function 
IP11 Plug EIA C.C.I.T.T 

-1 -1 PG AA 101 
-2 -11 CTS CB 106 
-3 -2 RCV BB 104 
-4 -4 and -5 DCD CF 109 
-8 -6 DTR CD 108.2 
-9 -20 and-8 DSR/CCT CC 107 
-14 -3 XMT BA 103 
-15 -7 SG AB 102 

D-6 

Table 0-12. lTV Current Loop Interface Cable 
ITI Part No. 2265871-00011 

780 
Series 

13 
14 
16 
18 

780 Pin 
IMalel 

1 
2 
3 
4 
5 
6 
7 
8 

11 

12 

15 

17 

20 
22 
23 

Retainer 
Clip Function 

E3 lTV Transmitted Data X-1 
E4 TTY Transmitted Data Return X-2 
E1 TTY Received Data Return RL-1 
E2 TTY Received Data RL-2 

Table 0-13. AsynchiSynch EIA Cable 
ITI Part No. 2207634-00011 

Data Set 
Pin RS-232-C 

IMalel Circuit Function 

1 AA Protective Ground 
2 BA Transmitted Data 
3 BB Received Data 
4 CA Request to Send 
5 CB Clear to Send 
6 CC Data Set Ready 
7 AB Signal Ground 
8 CF Received Line Signal 

Detector 
11 SCA Secondary Request to 

Send 
12 SCF Secondary Received 

Line Signal Detector 
15 DB Transmission Signal 

Element Timing 
17 DO Receiver Signal 

Element Timing 
20 CD Data Terminal Ready 
22 CE Ring Indicator 
23 CH Data Signal Rate 

Selector 

NOTE: Recommended for use with the Bell 212 Data Sets 
equipped with Speed Control Option. 



RECOMMENDED DATA SET OPTIONS 

Table 0-14 contains the recommended settings of 
the 103J, 202, 212, and VAOIC 3400 Series 
modems for use with the Model 780 Terminals. 

.,. 

Table 0·14. Recommended Data Set Options 

103J 212A 

Recommended 
Modem Option Setting Modem Option 

Receive Space Disconnect Either '- T or U Tip Ring Make BUSY 

Send Space Disconnect Either - V or Y CC Indication for Analog Loop 

Loss of Carrier Disconnect Either - S or R CN Circuit 

CC Indication Early - ZD Transmitter Timing 

CB and CF Indications Common - A 1200 Baud Operation 

CC Indication for Analog Loop On - ZF Character Length 

Automatic Answer Yes - ZH Receiver Respond to Digital Loop 

Failsafe State of CN Circuit Off - J Loss of Carrier Disconnect 

Common Ringer Either - ZB or ZA Receive Space Disconnect 

Common Grounds Yes - a CB and CF Indications 

Tip Ring Make Busy No - E Send Space Disconnect 
Automatic Answer 
Answer Mode Indication, CE 
Speed Mode 
Interface Speed Indication, CI 
Signal Ground to Frame 
Connection 

202S 
Speed Control 

Recommended, Vadic 3400 Series 
Modem Option Setting 

Soft Turnoff and Squelch Intervals Soft Turn-off = 24 ms Modem Option 
(R) 
Squelch = 156 ms (R) Data Set Line Control 

Fast Carrier Detect Out - N 
Clear To Send Interval 180 ms - G 
Auto Answer In - B 
Local Copy Primary Channel Out - ZB Abort Timer Disconnect 
Condition of CC (DSR) in On - YI Loss of Carrier Disconnect 
Analog Loop Input Data Rate 
Transmit Only Out - YH Transmission Rate Control 
Echo Suppression Enable Out - YR Transmit Clock 
Carrier Control Turnaround In - YS Asynch Character Length 
Early CC (DSR) Indication Out - YV DTR Control 
Reverse Channel Either - zC or ZD RTS Control 
Local Copy on Reverse Channel Out - ZF Carrier Detect Control 
Grounding Option. Signal ground to DSR Control 

frame - ZG Injected Tone 

Recommended 
Setting 

Out - E 
On - ZF 
Out - YF 
Internal - YC 
Async/start-stop - YG 
10-bit - YJ 
Off - YL 
In - S 
In - V 
Common - A 
In - T 
In - ZH 
Off - W 
Dual - YP 
In - YO 

In - a 
Interface - XJ 

Recommended 
Setting 

Auto Disconnect -
ANS. 
Manual Disconnect -
ORIG. 
Enabled 
Enabled 
1200 bps 
1205 bps 
Internal 
10 Bit 
Terminal 
Forced 
Line 
Off Hook 
Disabled 
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Appendix E 

Operator Reference Cards 

E-' 



REPORTS/TESTS 

r-----------------------------------,---------------------------------~~".~~. 
Report Request: 

Depress [CMD) 
Depress [R) 
Depress [ ) 
[Enter) 
[1) 

[2) 

ERROR CODES 

00 Test Failure 
01 Test Failure 
03 Recall Default 
10 No LTA Char 
11 Carriage Jam 
12 Paper Out 

-Wait for Prompt 
-Wait for Prompt 
-Initiate Report 
Combined Report 
Config Report 
Error Report 

20 
21 
22 
23 
24 
25 

Test Request: 

Depress [CMD) -Wait for Prompt 
Depress [TEST) @ -Wait for Prompt 
Depress [T) -Wait for Prompt 
Depress [ ) -Initiate Test 
[1) Memory Check [4) RDLB Test <i) 
[2) Barberpole Test [5) ALB Test @ 
[3) Transmit Test @ [6) Transmit Barberpole 

CTS Timeout 26 No Activity 
Carrier Loss 27 RCV Char Lost 
Wrong Number 32 Modem Task <i) 
Receiver Overflow 33 Modem Timeout <i) 
Parity Error 34 Dialing Error ® 
Transmit Overflow 35 Modem Inventory <i) 

36 Modem Status @ 

CONTROL KEYS @ DDDDDDODBDDDEJDD 

DISUBJ8BElBEl8ElBBDD 

ASCII/HEX CODES @ 

ASCII HEX 
CODE ASCII HEX 

CODE 

NUL 00 as 08 
SOH 01 HT 09 
STX 02 LF OA 
ETX 03 VT 08 
EOT 04 FF OC 
ENQ 05 CR 00 
ACK 06 SO OE 
BEL 07 SI OF 

ASCII/HEX CODES 4 

ASCII HEX 
CODE 

@ 40 
A 41 
B 42 
C 43 
D 44 

E 45 
F 46 
G 47 

NOTES: 
11) 781/783 only. 
(2) 7fEJ/787 only. 

ASCII 

H 
I 
J 

K 
L 
M· 

N 
0 

(3) Not available on 781. 
(4) 781 only. 

E-2 

HEX 
CODE 

48 

49 
4A 

48 
4C 
40 
4E 
4F 

(5) 787 only. 
(6) 786 only. 
(7) 787 option. 

ASCII 

DLE 
DCl 

DC2 

DC3 

DC4 
NAK 
SYN 
ETB 

ASCII 

P 
Q 
R 
S 
T 
U 
V 

W 

I SPACE I LI~~rno 

ASCII HEX 
CODE ASCII ASCII HEX 

CODE 
HEX 

CODE ASCII 
H·EX 

CODE 

10 CAN 18 SPACE 20 ( 28 0 

11 EM 19 ! 21 ) 29 1 

12 SUB iA .. 22 . 2A 2 

13 ESC 18 # 23 + 28 3 
14 FS 1C $ 24 2C 4 

15 GS 10 % 25 - 20 5 

16 AS IE & 26 2E 6 

17 US IF 27 / 2F 7 

HEX 
CODE ASCII HEX 

CODE ASCII HEX 
CODE ASCII HEX 

CODE ASCII 

50 X 58 60 h 68 P 
51 Y 59 a 61 i 69 q 

52 Z 5A b 62 i 6A r 

53 [ 58 c 63 k 68 5 

54 \ 5C d 64 I 6C t 

55 J 50 e 65 m 60 u 

56 1\ 5E f 66 n 6E v 

57 - 5F 9 67 0 6F w 

COMMANDO 

EAA/TESTO 

XMIT ROYO 

Rev ROVQ 

LINE ROVQ 

HEX 
CODE 

30 
31 
32 
33 
34 
35 
36 
37 

HEX 
CODE 

70 
71 
72 

73 
74 
75 
76 
77 

ASCII 

8 

9 

< 
II 

> 
? 

ASCII 

x 

y 

z 

I , , 
I .... 

DEL 

HEX 
CODE 

38 
39 
3A 
38 
3C 
30 
3E 
3F 

HEX 
CODE 

78 
79 
7A 
78 
7C 
70 
7E 
7F 



CONFIGURATION 
NOTE' Brackets represent keyS Empty brackets indicate selectable configuration codes , 

1 ) Enter Configure Function: 21 Enter Selection Changes: 31 Terminate configure r-unCllon 

Depress [CNFG] -Wait for Prompt To Enable: Depress [ ] [ ] [CR] Depress rOPER] -Report 
Depress [CMD] -Wait for Prompt To Enable: Depress [ ] [ ] [RETURN] Depress [ENTER] -Report 
Depress [C] -Wait for Report To Disable: Depress [ ] [ ] [DEL] or Depress [RESET] -No Report 

Special Commands 

Program ABM: Depress [7] [0] [CR]_.~. 
Depress [7] [0] [RETURN] -~ Program LTA:Depress [6] [0] [RETURN] Default Configuration 

Type 1 to 32 Characters Type 1 to 3 Characters Set Selection: Depress [0] [9] [RETURN] 
Depress [END] Depress [HERE IS] Depress [0] [9] [CR] @) 

PARAMETERS 

Method (Required) Speed (Required) Parity (Required) 

Select One Select One Select One 

[1] [1] - 202/Half Duplex 0 [2][1] - 110 bps l3J1lT - -uaa,-fifoOieck 
[1] [2] = 202/Reverse Channel/(H D) [2] [2] = 200 bps [3] [2] = Even, No Check 

[1] [3] = 103/1l31212/3400/Full Duplex [2] [3] = 300 bps [3] [5] = Odd with Check 
[1] [4] = Reverse Channel on Ready [2] [4] = 600 bps [3] [6] = Even with Check 
[1] [5] = Reverse Channel off Ready@ [2] [5] = 1200 bps [3] [7] = Mark, No Check 

[1] [6] = DC Current Loop <D [2] [6] = 2400 bps [3] [8] = Space, No Check 

[1] [7] = Internal Modem ® [2] [8] = 9600 bps 

[1] [8] = DTR on for Ready @ [2] [9] = 300/1200 bps 

PARAMETERS 
Additional Selections (Not Required-Any Number Are Allowed) 

[6] [1] = Fail-safe Disc [7] [2] = Print ABM [8] [2] = Local Copy 
[6] [2] = EaT Disconnect [7] [3] = Autotrigger ANS [8] [3] = DC1/DC3 Ready/Busy 

[9] [4] = Col n Bell 02. 
[9] [5] = 6 LF/CR on FF 

[6] [3] = OLE EaT Disc [7] [4] = Autotrigger Orig [8] [4] = New Line on LF 

[6] [4] = Paper Out Disc [8] [5] = New Line on CR 

[6] [5] = No Activity Disc [8] [6] = CR LF on Return @ 

[6] [6] = No LTA Required ® [8] [7] = Print Control 

PARAMETERS (MODEM) ~ 

Modem Selections 
Interface (Required) Modem Type (Required) Mode (Required) Additional (Not Required) 

Select One Select One Select One Any Number 

[1] [0] [1] = Direct Connect,@ [1] [1] [1] = Autoselect [1] [2] [1] = Ans/Orig [1] [3] [1] = Tone Dial(§) 
[1] [0] [2] = Acoustic@<V [1] [1] [2] = 103 Fixed [1] [2] [2] = Ans Only [1] [3] [2] = Equalizer On 

[1] [1] [3] = 212 Fixed ® [1] [2] [3] = Orig Only ® [1] [3] [3] = RDLB Test 
[1] [1] [4] = 3400 Fixed [1] [3] [4] = RDLB Data 

[1] [3] [5] = Disable Disconnect 

MODEM COMMANDS ® 
Store Phone Number: Dial Phone Number: 
Depress [CMD] -Wait for Prompt Depress [CMD] -Wait for Prompt 
Depress [0] -Prints Current Phone Number Depress [01 -Prints Current Phone Number 
Enter [ ] -Phone Number (Up to 32 Characters)* Depress [ENTER] -Requests a Dial Tone 
Depress [RETURN] 

*( + or - Dial Control) 

Erase Phone Number: 
Depress [CMD] 
Depress [0] 
Depress [DEL] 

Not .. : 
111 781/783 only. 
(2) 7fEJ17ff1 only. 
(3) Not available on 781. 
(4) 781 only. 

-Stores Phone Numi)er 
and Terminates Command 

-Wait for Prompt 
-Prints Current Phone Number 
-Erases Current Phone Number 
and Terminates Command 

(5) 7ff1 only. 
(6) 7fEJ only, 
(7) 7ff1 option. 

Depress [ENTER] -Dials Phone Number 

Hang Up: 
Depress [CMD] -Wait for Prompt 
Depress [CMD] -Wait for Prompt 

E-3/E-4 



TONE DiAL OPTION INSTALATION PROCEDURE 

1.INSTAL CHIP 
2.CHANGE STRAPS 
3.CHANGE CONFIGURATION 

la. INSTALATION OF CHIP: (GENERIC CHIP PT#2211781-0002) 
INSTAL CHIP ON MODEM BOARD IN CHIP LOCATION M-7 

2a. CHANGING STRAPS: FIRST STRAP LOCATED DIRECTLY ABOVE 
CHIP LOCATION M-7...... STRAP WAS ON PIN 2-3 .... 
STRAP SHOULD NOW BE ON PINS 1-2 ...... . 

3a.CONFIGURATION CHANGE: AFTER CHIP HAS BEEN INSTALLED AND STRAP 
HAS BEEN CHANGED, YOU THEN NEED TO CHANGE CONFIGURATION ... 

3b.GO INTO CONFIGURATION MODE TYPE C WHICH WILL PRINT OUT CURRENT 
CONFIGURATION ... AFTER CONFIG. PRINTS OUT TYPE IN 09 cr. enter. 
CHANGlENG CONFIG. TO 09 WILL RECOGNIZE THE STRAP SETTINGS THAT WERE 
CHANGED .... NOW GO BACK INTO CONFIGURATION AND ENTER 131. WHICH IS 
THE OPTION FOR THE TONE DIAL IN THE CONFIGURATION. 
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USER'S RESPONSE SHEET 

Manual Title: 780 Series Maintenance Manual 

Part Number 2265862-9701 

Manual Date: 15 March 1981 Date of This Letter: ----------------------------- -----------

User's Name: Telephone: __________ _ 

Company: ___________________ Office/Department: ________ _ 

Street Address: _________________________________________________ _ 

City/State/Zip Code: 

Please list any discrepancy found in this manual by page, paragraph, figure, or table number in the following 
space. If there are any other suggestions that you wish to make, feel free to include them. Thank you. 

Location in Manual Comment I Suggestion 

NO POSTAGE NECESSARY IF MAILED IN U.S.A. 
FOLD ON TWO LINES (LOCATED ON REVERSE SIDE). STAPLE AND MAIL 

THIS FORM IS NOT INTENDED TO BE USED AS AN ORDER BLANK. 
REFER TO INSIDE FRONT COVER FOR ADDRESS 
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throughout the United States and in major countries overseas. 
Contact the Digital Systems Division, Texas ~ 
Instruments Incorporated, P.O. 80:," 1444, Houston" 
Texas 77001, or call (713) 895-3000 for the location 
of the office nearest to you. 
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