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Preface 

The Model 810 Printer Maintenance Manual con- 

sists of two volumes. 

Volume I, this volume, provides detailed informa- 

tion for installing, operating, maintaining, and 

replacing assemblies and subassemblies of the 

Texas Instruments OMNI 800* Model 810 printer 

in Sections 1 through 8 and the Appendixes. 

Volume II provides drawings, lists of materials, sche- 

matics, and logic diagrams in Sections 9 and 10. 

SECTION 1. GENERAL DESCRIPTION — Pro- 

vides a description of the Model 810 printer and 

lists the features and specifications. 

SECTION 2. INSTALLATION — Specifies space 
and power requirements and provides step by step 

instructions for setting up the printer after it is 

unpacked. 

SECTION 3. OPERATING INSTRUCTIONS 

(Manual Control) — Describes all control and 

indicator actions and lists specific operating 

procedures. 

SECTION 4. OPERATING INSTRUCTIONS 
(Software Control) — Provides the pro- 
gramming material required to operate the printer 

through the communication line, with and without 
the line buffer option. 

SECTION 5. INTERFACE INFORMATION 
(Printers Without Line Buffer Option) — Pre- 
sents interface data such as signal criteria, 

cabling, and grounding connections for printers 

without the line buffer option. 

*Trademark of Texas Instruments Incorporated. 

XN 

SECTION 6. INTERFACE INFORMATION 

(Printers With Line Buffer Option) — Provides 

interface data for printers equipped with the line 

buffer option. 

SECTION 7. THEORY OF OPERATION — Con- 
tains the theory of operation including a system 

block diagram, a discussion of dot matrix printing, 

and an overview of the major printer subsystems. 

SECTION 8. MAINTENANCE — Discusses 

recommended procedures for routine and preven- 

tive maintenance. 

SECTION 9. ASSEMBLY DRAWINGS AND 
PARTS LISTS (Volume II) — Contains all engi- 
neering drawings and parts lists for the Model 810 

printer. 

SECTION 10. SCHEMATIC DIAGRAMS 
(Volume Il) — Provides the logic diagrams and 

schematics for the printer. 

APPENDIXES — Contain information useful for 

reference. Subjects covered are: 

e A — Dot Matrix Character Gerieration 

¢ B — ASCII Control and Character Codes 

¢ C — Model 810 Printer Versions, Options, 
and Accessories 

D — TMS 8080A Microprocessor 

E — TMS 5501 1/0 Controller 

F — Installation of Option Kits



e G — TMS 6011 Data Sheets 

H — Cable Pin Assignments 

| — U.S. ASCII/Katakana Dual Character 

Set 

J — Strappable Options for Processor and 

Line Buffer Boards 

¢ K — Theory of Operation for Drive Board (TI 

Part No. 994322) and Power Supply (TI 
Part No. 994394) 

L — First-Generation Front Panels and 

Carriage Motor Assembly 

The various options for the Model 810 printer are 

identified throughout this manual by configuration 

codes. For example, BSC indicates the basic 

printer. Options installed on the Model 810 printer 

can be: determined by examining the printer *~._-- 
configuration label on the underside of the access F ¥ 
door for comparison to codes listed in Appendix C. 

OTHER PUBLICATIONS 

The following additional publications support the 

Model 810 printer. 

© Model 810 Printer Operator’s Manual (TI Part 
No. 994353-9701) 

¢ Model 810 Maintenance Manual — Volume I 

(TI Part No. 994386-0002) 

To order copies, send a company purchase 

request to: 

Texas Instruments Incorporated 

Terminal Spare Parts — M/S 7793 

P.O. Box 1444 

Houston, Texas 77251
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Section 1 

General Description 

1.1 STANDARD FEATURES 

The Texas Instruments Omni 800 Model 810 

printer is a receive-only, forms-programmable, im- 

pact printer. It features a microprocessor system 

which controls all character recognition, printing, 

and paper movement. Basic operating, data 

processing, and self-test routines for the 

microprocessor system are stored in read-only 

memory (ROM). Random-access memory (RAM) 

stores vertical format control routines which may 

be locally programmed by the operator or 

remotely programmed through the communica- 

tions line. 

A single seven-dot-column printhead produces 

the nine-by-seven dot matrix for character genera- 

tion (see Appendix A). The 64-character, limited- 
ASCII, 95-character set (see Appendix A) and 

other character sets are available as options. 

Printing is bidirectional at the rate of 150 

characters per second. A full 132-character line is 

printed in less than one second. 

The standard print format is ten characters per 

inch (cpi) horizontally and six or eight lines per 

inch (lpi) vertically. Options are available to pro- 

duce compressed printing (16.5 cpi) and/or ex- 

panded printing (five cpi). The printer produces 
one original and up to five copies using sprocket- 

fed paper in widths from 76.2 to 381 mm (3 to 15 

in.). 

In addition to the standard, serial EIA interface, a 

parailel (option code PLT) interface or a TTY/RS- 
422 interface is also available as an option. The 

Line Buffer option is available in three interface 

configurations: EIA (option code LBE), parallel 

{option code LBP), or TTY current loop (option 
code LBT). 

Figure 1-1. Model 810 Printer 

1-1



Any options installed in your printer are listed on a 

label affixed to the underside of the access door. 

The options are identified by a three-letter con- 

1.2 CONFIGURATIONS 

The Model 810 is available in five versions: 

figuration code. 
Tl Part Number Code Version 

994292-0001 BSC Basic 1.3 SPECIFICATIONS 

994292-0002 FLC Forms Length oo. . . 
Control Standard features and specifications are listed in 

994292-0003 VFC Vertical Format Table 1-1. 
_ Control 

994293-0001 FCO Forms Length 
Control, Com- 

pressed Print 

994293-0002 VCO _iVertical Format 

Control, Com- 

pressed Print 

2360013-0001 PKG Package 

Table 1-1. Standard Model 810 Printer Characteristics and Specifications 

Characteristic Specification Characteristic Specification 

PRINTING COMMUNICATIONS 

Technique Seven-wire matrix, impact Interface : Serial (EIA RS-232-C) 

Character matrix 

Character set 

Characters per inch 

Characters per line 

Lines per inch 

THROUGHPUT 

Print speed 

Lines per minute 

Line feed 

Paper slew 

PAPER HANDLING 

Paper width 

Paper loading 

Number of copies 

CONTROL SYSTEM 

Electronics 

Printing method 

Buffer (FIFO) 

Horizontal tabs 

Vertical format control 

Self-test 

9 x 7 (9 wide, 7 high) 

dot matrix 

64-character limited ASCII 

10 

132 maximum 

6 or 8 (operator —or 

software — selectable) 

150 characters per second 

64 at 132 characters per line, 

and up to 450 at 10 cpl 

33 milliseconds 

170 mm per second 

(6.67 in/sec) 

Adjustable from 76 to 381 

mm (3 to 15 in.) 
Rear or bottom feed 

One original and five copies 

8080 microprocessor system 

Bidirectional 

256 characters 

Software Programmable 

Software and operator 

programmable 

Prints ASCII characters in a 

rotating pattern (barberpole) 
Pulsing audible tone 

Baud rates 

Parity 

INPUT POWER 

ac voltage 

Frequency 

Watts 

Power fuse 

ENVIRONMENTAL 

Mounting 

Operating temperature 

Storage temperature 

Operating humidity 

Storage humidity 

PHYSICAL 

Weight 

Height 

Width 

Depth 

110, 150, 300, 1200, 2400, 

4800, 9600 

ODD, EVEN or ignore 

100, 120, 220, or 240 Vac 
(+ 10% to — 15%) 
48 to 62 Hz 
200 
100 or 120 Vac range, 5A, 

250 V fuse 

220 or 240 Vac range, 2.5 A, 

250 V fuse 

Table top 

+5°C (+37°F) to +40°C 

(+ 104°F)* 

— 30°C (- 22°F) to + 70°C 

(+ 158°F) 
10% to 90% (no condensation) 

5% to 95% (no condensation) 

25 kg (55 pounds) 

203 mm (8 inches) 

654 mm (25.75 inches) 

508 mm (20 inches) 

*Up to 2134 m (7000 feet) MSL. Derate linearly to 25°C 

(+ 77°F) at 3048 m (10,000 feet) MSL. 



1.4 MODIFIABLE FEATURES 

The following standard operating option is easily 

modified in the field on the standard Model 810 

printer. See Appendix F for jumper configuration. 

@ Signal and safety ground isolation by a 

capacitor (ISC option). 

The following standard operating options are eas- 

ily modified in the field on the standard Model 810 

printer without the Line Buffer option. See 

Appendix F for jumper configurations. 

@ Enable or disable recognition of DEL 

character (NDE option) 

@ BUSY or NOT BUSY on DTR line (DNB 
option) 

@ Inverted reverse channel (IRC option) 

signal 

@ Enable or disable recognition of DC1-DC3 

characters (DCO option). 

The following standard operating options are eas- 

ily modified in the field on the standard Model 810 

printer with the Line Buffer option. See Appendix 

F for jumper configurations. 

@ BUSY or NOT BUSY on the DTR line 

(DNB option) 

@ Inverted reverse channel signal (IRC 

option) 

@ Enable or disable gated EIA data (GED 

option) 

@ Enable or disable half-duplex operation 

(HDP option) 

@ Enable or disable carriage return detect 

‘ (DSC option) 

@ Enable or disable gated data strobe (GDS 
option) 

@ Enable or disable recognition of DC1-DC3 

characters (DCO option). 

1.5 OPTIONAL FEATURES 

The following character sets* and optional 

features (identified by configuration code in 

parentheses) are available for the Model 810 

printer: 

@ = Full U.S. ASCII 95-character set (FUL) 

@ = Full U.S. ASCII/Katakana dual-character 

set (KAT, KTS) 

@ European (DNF, DNL, SWF, SWL, UKF, 

or UKL) and other character sets 

@ Parallel interface (PLT) 

@ TTY, 20-mA, neutral current loop (TTY) 

@ ~=Line Buffer option PC board, EIA inter- 

face (LBE) 

@ Line Buffer option PC board, parallel in- 

terface (LBP) 

@  =Line Buffer option PC Board, with TTY, 

20-mA, neutral current loop (LBT) 

@ Selectable form lengths (FCO or FLC) 

@ Vertical Format Control, nonvolatile 

eight-channel memory (VCO or VFC) 

@ Compressed Print, 16.5 cpi (FCO or VCO) 

@ Expanded Print option (EXP) prints five 

cpi and 8.25 cpi.The EXP option is 

available only with the standard 

64-character ASCII character set. The 

8.25 cpi option is available on FCO and 

VCO printers only. 

@ Nine-copy printhead—nine copies can be 

printed. 

1.6 ACCESSORIES 

The following accessories are available for use 

*Only one character set option may be specified in the Model 

810 printer.



with the Model 810 printer: 
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Tear bar 

Paper baskets for terminal or floor stand 

Floor-mounting stand 

Interface cables (see cabling information 
in Section 5 or 6 and Appendix H).



Section 2 

Installation 

2.1 INTRODUCTION 

This section provides information for selecting the 

installation site, unpacking and setting up the 

printer, and ensuring that the printer is operating 

properly. Communications line connections to the 

Model 810 printer are described in Sections 5 and 

6 of this manual. 

2.22 SPACE REQUIREMENTS 

The printer should be located to allow easy access 

to the operator controls and printed output. If the 

optional floor stand is not used, a sturdy table 

capable of supporting 25 kg (55 Ibs.) is considered 

suitable. 

The printer occupies a flat surface area 654 mm 

(25.75 in.) wide by 584 mm (23 in.) deep, including 

a cable clearance of 76 mm (3 in.). See Figure 2-1 

for visual dimensions. 

Regardless of the supporting device, care must be 

taken to ensure that neither the weight of the 

printer nor other types of pressure are exerted on 

the paper chute which could deform it. Addi- 

tionally, an unobstructed paper feed path below 

or behind the printer must be provided. If the 

paper basket accessory is not selected, some 

method of holding the printed output must be 

devised. 

Besides the correct support, a necessary con- 

sideration is to provide adequate ventilation. The 

printer requires approximately 50 mm (2 in.) for 

proper ventilation. Particular attention should be 

paid to ensure that the sides which contain both 

the intake fans and exhaust louvers are clear. 

ae Paper Slot 

22.5mm 392mm 
* (0.885 In.) ~(15.44 md mm 

No printing device should be operated in an en- 

vironment of excessive humidity. 

SLOT ~\ 

| T 
{ 152mm 

H [*— (6.0in.) a 
354mm (2.23 in.) 

(13.95 in.) 
508 mm 

t (20in.) 

Access Door 
/ (Shaded Ares) 

Vl == 
FRONT 

536 mm 
654mm (21.11 in.) AEAR 

(25.75 in) 

61.7mm 
(2.43 in.) 

pe&——-— --—- —- -- ~~ ----— (20.61 In.) 

Figure 2-1. Printer Dimensions 

2.3 UNPACKING AND SETTING UP 

Remove the printer from its shipping carton and 

place it in its intended operating location. Follow 

steps 1 through 9 below. 

1. Examine the shipping carton for damage. 

Note the nature of the damage (if any) 
and follow local procedures for reporting 

damaged shipments to the carrier that 

delivered your terminal. 

2. Place the shipping carton on the floor and 

open the top flaps. 

3. Remove the loose items and set them 

aside. 
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4. Two persons should grip the printer close 

to each end, lift the printer from the 

shipping carton, and place it on a table or 

on the optional terminal stand. 

5. Remove the plastic bag containing sup- 

plies from the shipping carton. 

6. Lift open the access door (see Figure 2-1) 
and remove the cardboard printhead 

retainer. To open: the access door, grip 

the slightly recessed area below the con- 

trol panel and pull up. (It is not labeled.) 
Older models do not have the recess but 

are opened the same way. 

7. Manually slide the printhead from stop to 

stop. Ensure that the printhead and its 

attached wire rope move freely and that 

the wire rope is not unstrung. 

8. Close the access door. 

9. If applicable, the printer should be 

secured to the accessory floor-mounting 

stand. Follow the installation instructions 

furnished with the stand. /f the printer is 

mounted on a metallic surface, the printer 

must be grounded to that surface for cor- 

rect operation. 

2.4 PAPER BASKET INSTALLATION 

Accessory paper baskets for the Model 810 printer 

are available in two versions. One basket attaches 

to the rear of the printer. The other basket at- 

taches to the terminal stand. /f any other paper- 

holding device is used, it must be grounded to the 

printer for correct operation. 

2.4.1 Terminal Paper Basket 

The paper basket kit (TI Part No. 994442-0001) is 

installed on the Model 810 printer as follows (see 

Figure 2-2): 

1. Using a %-inch nutdriver or wrench, 

remove the two screws which attach the 

rear paper chute to the printer. 

2. Attach the left and right static ground 

brackets to the printer, using the two 

2-2 

-GROUND CABLE 

PIVOT HOLES 

Z me _A, 2 

Zi 

RIGHT a 
STATIC 

' GROUND 
LEFT STATIC j BRACKET 
GROUND BRACKET &---..- — EXISTING PRINTER SCREW 

994386-3 
1. PAPER BASKET 

2. BRACKET, LEFT—STATIC GROUND 

3. BRACKET, RIGHT—STATIC GROUND 

Figure 2-2. Terminal Paper Basket Installation 

screws removed in step 1. The static 

ground brackets are essential for correct 

Printer operation. They are factory install- 

ed on aif units manufactured after 

January 1, 1987. 

3. Attach the basket to the printer by slightly 

compressing inward the basket pivot 

ears, and insert the ears into the existing 

pivot holes at the rear of the printer cover. 

2.4.2 Terminal Stand Paper Basket 

This basket is used with Model 810 printers 

mounted on the accessory terminal stand (TI Part 

No. 999841-0001). To install this kit (Tl Part No. 
999839-0001), proceed as follows (see Figure 2-3): 

THE BASKET AND THE PRINTER 
MUST BOTH BE GROUNDED TO 
THE STAND FOR CORRECT 
PRINTER OPERATION. 

PIVOT PINS 
EXISTING 
STAND «—_—- PRINTER-TO-STAND 

GROUND CABLE 

PAPER BASKET 

MOUNTING 

EARS 

Figure 2-3. Stand Paper Basket Installation



1. Using a %-inch nutdriver or wrench, 

remove the existing screw from the stand. 

2. Attach the static ground cable lug (fur- 

nished in the basket kit) to the stand using 

the screw removed in step 1. 

3. Attach the paper basket to the stand by 

hooking the basket onto the pivot pins at 

the rear. Then rotate the basket 

downward, slightly compress the basket 

mounting ears, and insert them into the 

holes provided on the inside of the legs. 

4. Connect the ground cable banana plug in- 

to the tube provided on the basket. 

5. Make sure that the printer-to-stand 

ground cable (furnished in the accessory 

terminal stand kit, Ti! Part No. 

999841-0001, is properly installed. 

2.5 CONNECTING POWER 

2.5.1 Grounding Requirements 

The Model 810 is supplied with a 1.8 meter (six- 

foot) three-conductor power cord. Install the 

terminal near a three-prong grounding wall recep- 

tacle which is capable of accommodating the 

three-conductor plug on the power cord. If an ex- 

tension cord must be used, it must also be the 

three-wire grounding type. 

WARNING 

Do not use a receptacle that will not 

accommodate the three-conductor 

plug. Do not cut the grounding 

prong from the plug. An electrical 

shock hazard may result. 

For your personal safety and correct operation, 

this terminal must be grounded by plugging the 

power cord into a _ three-prong receptacle, 

grounded in accordance with the National Elec- 

trical Code and local codes and ordinances. Any 

of the following conditions can pose a possible 

safety hazard or result in terminal malfunction. 

@ Open safety ground or ground impedance 

greater than 1 ohm 

@ Safety ground connected to neutral 
anywhere other than the service entrance 

@ Safety ground. connected to conduit or 

water pipe 

@. Hot and neutral connections reversed in 

receptacle (100 V, 120 V systems) 

If a properly wired wall receptacle is not available, 

it is the user's responsibility and obligation to have 

such a receptacle installed by a qualified 

electrician. 

For satisfactory operation, it is recommended that 

the printer not be installed on the same ac branch 

circuit with copying machines, water coolers, or 

similar appliances which produce power-line 

transients. If malfunctions occur as a result of 

such devices, it is the user’s responsibility to 

relocate the printer to a different circuit or to in- 

stalt appropriate transient-suppression devices. 

2.5.2 Line Voltage Selection 

The standard 810 printer operates on any of four 

line voltage ranges: 100, 120, 220, or 240 Vac. To 

adapt the printer to one of these voltages, refer to 

Figure 2-4 and proceed as follows: 

FUSE 

COMPARTMENT 

FUSE PULL LEVER 

——~ VOLTAGE SELECTION 

PC BOARD 

994386-5 

Figure 2-4. Line Voltage Selection



CAUTION 7. Push the PCB firmly into its slot (only the 

selected voltage marking should be visible 

To prevent possible damage to the after the PCB is installed). 

printer, do not switch power on 

until the correct line voltage is 8. Push the FUSE PULL lever down, select 

selected. Make a voltmeter check the correct fuse from the following table, 

between logic/safety ground of and place the fuse in the fuse holder. 

the Model 810 printer and the ‘ 

equipment interfaces to the Medel Voltage Range Fuse Type _‘ Tl Part Number 

810 printer. For | n- 

tial “aifferences ae cuite fromm ac 100 or 120V_ 5.0 ampere, 250V 46434-0503 
a " . 220 or 240 V2.5 ampere, 250V 416434-0004 
hot” to logic/safety, grounds 

should be made before connecting CAUTION 

the communications cable. 

To prevent possible damage to the 1. Check the ac line voltage at the power 
printer, be sure to use the correct receptacle. 
fuse value for the voltage available. 

2. At the rear of the printer, disconnect the 9. Slide the clear plastic cover down 

power cord and slide the clear plastic : . 

cover up to gain access to the fuse com- 10. Check that the ON/OFF switch is in the 
partment. OFF position (down). 

3. Remove tne ne At ie utward 11. Connect the power cord to the Model 810 

and upward on the ever. connector and then to the power source 

tacle. 
4. Rotate the FUSE PULL lever fully upward receptacle 

and use a ball-point pen or similar device 

to remove the small printed circuit board 2.6 RIBBON INSTALLATION 

(PCB). 

. The Model 810 printer uses a 13-mm (0.5-in.) wide 

6. Serer the operating voltage to match nylon ribbon (TI Part No, 996241-0001 or 
ovithiy "10% 1 8%. oh svelt © equivalent) mounted on two 82.5-mm (3.75-in.) 

wal t d) ° ° oF tne voltage spools. To install the ribbon, refer to Figure 2-5 

selected). and proceed as follows: 

6. Orient the small PCB so that the selected 1. Make sure the power switch (at left rear 

voltage marking is at the top and faces of printer) is set to OFF (down) 

the fuse area. 

y, 
LEFT END PLATE 

RIBBON PATH A 

PRINTHEAD RIBB PRINTHEAD ADJUST LEVER On GUIDES 
» 

A RIBBON RIGHT FRONT \ 
SHIFT ARM RIBBON GUIDE 

SUPPLY (RIGHT) (ADJUSTABLE) 
SPOOL 

SPOOL 
EYELET HUBS 

a 

RIBBON \ 
SHIFT ARM 

(LEFT) TAKE-UP 
SPOOL 

994386-6 

Figure 2-5. Ribbon Installation 
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Lift open the access door. 

Ensure the new ribbon is attached to both 

spools (supply and takeup spools). 

If the original printhead clearance is to be 

maintained, note the position of the 

printhead adjust lever. To move the 

printhead away from the platen, move the 

printhead adjust lever slightly to the right 

and toward the front of the printer. 

Place the empty spool on the left spool 

hub with the feed-out side toward the 

front of the printer. Feed the ribbon out 

along the ribbon path as shown in Figure 

2-5. 

NOTE 

Ensure that the ribbon-reversing eyelet 

is located between the left ribbon shift 

arm and the left spool hub; otherwise, 

the ribbon will not reverse. Also ensure 

that the ribbon is inside the left side 

plate (to prevent drag on the ribbon). 

Place the full supply spool on the right 

spool hub and rotate the hubs as 

necessary to remove slack. 

Be sure that the ribbon is centered in the 

slot on the right ribbon shift arm. If the 

ribbon is not centered, refer to Section 8 

for adjustment procedures. 

Tractor 
Lock Lewer 
(1 each side: 

Platen 

Rear Chute 

ye 

Tractors 

Bottom Chute 

8. If the original printhead clearance is 

desired, return the printhead adjust lever 

to the position noted in step 4. Otherwise, 

perform the printhead adjustment pro- 

cedure outlined in Section 3. 

2.7 PAPER LOADING 

The 810 printer uses continuous form paper with 

standard perforations on both sides. Paper widths 

from 76.2 to 381 mm (3 to 15 in.) can be accom- 

modated. Using either the rear chute or bottom 

chute (see Figure 2-6), multiple-part forms (one 

original and up to five copies) with the following 

weight specifications can be used with the Model 

816 printer: 

Single-Part Forms: 15 to 20 pounds 

Multiple-Part Forms: Original: 12 to 15 pounds 

Copies: 9 to 12 pounds, 

last copy 15 pounds 

Carbon Paper: 7% pounds with medium 

hardness 

Card stock up to 0.178 mm (0.007 in.) thick can be 

used as a single part or as last copy only when us- 

ing the bottom chute. In any case, total form 

thickness should not exceed 0.533 mm (0.021 in.). 
The rear chute is recommended for single part 

forms only, although some multiple-part forms 

can be fed from the rear. To load paper in the 

printer, refer to Figure 2-6 and proceed as follows: 

Tractor Door 
{1 each side) 

Printhead 
Adjust Lever 

Printhead 

994386-7 

Figure 2-6. Paper Loading 
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1. 

2. 

6. 

2-6 

NOTE 

It is not necessary to switch power off 

when loading paper. 

CAUTION 

All metallic parts in the paper supply 

and take-up system must be 

grounded to the printer for correct 

operation. 

Lift open the access door. 

If the left feed tractor is not locked in the 

desired position (normally at the extreme 

left margin), loosen the lock lever and ad- 

just the left tractor to the desired position. 

Tighten the lock lever. 

Open the doors on both paper feed trac- 

tors. 

Using the printhead adjust lever, move 

the printhead away from the platen. 

Load paper through the rear chute as 

follows (or proceed to step 6 for bottom 

loading): 

a. Place the paper supply behind the 

printer. 

NOTE 

If the Model 810 printer is mounted on 

a table and the paper supply is placed 

on the floor, be sure the rear edge of 

the printer is located slightly past the 

edge of the table top so the paper can 

feed freely into the printer. 

b. Feed paper, printing side down, into 

the paper chute at the rear of the 

printer until paper appears at the 

platen. 

c. Proceed to step 7. 

Load paper through the bottom chute as 

follows: 

10. 

11. 

a. Align the Model 810 printer bottom 

chute with the slot in the table or 

stand. 

b. Place the paper supply under the 

table or stand. Align the paper path 

to prevent paper edges from rub- 

bing against the table slot or the 

ends of the bottom chute. 

c. Feed paper, printing side forward, 

into the bottom chute until paper 

appears at the platen. 

Loosen the lock lever on the right tractor. 
Adjust to accommodate the paper width. 

CAUTION 

To prevent possible damage to the 

printhead, do not operate the printer 

without a ribbon or with paper too 

narrow for the printed line width. If 

the full 132-column line is used, the 

paper must be at least 378 mm 

(14-7/8 inches) wide for the standard 
10 cpi spacing and at least 216 mm 

(8-1/2 in.) wide for the optional (FCO 
and VCO printers only) 16.5 cpi com- 

pressed print spacing. 

Place the top of the paper in both tractors 

and make sure that the paper perforations 

engage in the corresponding tractor pins. 

Close the tractor doors. Adjust the right 

tractor to remove slack in the paper and 

tighten the lock lever. 

Ensure that the paper supply is aligned 

with the paper chute (paper must not rub 

the sides of the chute) and the PAPER 

OUT switch (Figure 2-6) is actuated. 

the access door. 

NOTE 

Before placing your Model 810 printer 

into service, study the Operating In- 

structions in Section 3 of this manual. 

Reset the printhead adjust lever and close



Section 3 

Operating Instructions (Manual Control) 

3.1 INTRODUCTION 

All operator controls and indicators on the Model 

810 printer are located on the control panel (par- 

tially located under the access door) except for the 

power ON/OFF switch and the printhead adjust 

lever. 

Figure 3-1 illustrates the location of the operator 

controls and’ indicators. The power ON/OFF 

switch is located on the left rear corner of the 

printer and the printhead adjust lever is located on 

the right side under the access door. 

v4 POWER ON/OFF SWITCH 

O)N® 

CONTROL PANEL 
994386-8 

Figure 3-1. Model 810 Printer 

Operator Controls 

3.2 OPERATOR CONTROLS AND 
INDICATORS 

The control panel provides five switches, each of 

which has an alternate function (marked in red) in 

the vertical format programming mode. These 

PRINTHEAD 

ADJUST 

LEVER 

alternate functions are active only when the 

printer is placed in the TEST/VFC mode by press- 

ing the TEST/VFC switch on the auxiliary control 

panel. Figure 3-2 shows the layout of the control 

panel. 

FORM FORM Peowtn 

PROG “ 

on S&H 
ovr Q00MO0} QD 

994386-9 

Figure 3-2. Model 810 Printer Control Panel 

3.2.1 PAPER-OUT Indicator 

This indicator glows steadily when activated by a 

paper-out condition. The audible tone (bell) also 

beeps five times. The paper-out indicator is 

cleared when paper is loaded and the RESET 

switch is pressed. 

3.2.2 ERROR Indicator 

The ERROR indicator has two functions: 

@ It glows steadily when a parity error is 

detected. (A special parity error symbol 

“” is also printed.) 

@ = The indicator blinks for a printhead car- 

riage fault. This fault is usually caused by 

the microprocessor losing encoder 

pulses. Power to thé printhead carriage 

motor is switched off and the audible tone 

(bell) beeps five times. 

The ERROR indicator is cleared by pressing the 

RESET switch. 
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3.2.3. ONLINE Switch and Indicator 

Pressing this switch places the printer ONLINE 

and causes the ONLINE indicator to light. The 

ONLINE condition permits the printer to receive 

data from the communications line. The printer 

may also go ONLINE through receipt of the 

remote ASCII contro! code, DC1 (this code 

automatically returns the printhead to the left 

margin). 

Pressing the switch a second time takes the 

printer OFFLINE. In this state, the printer goes 

busy in relation to the communications line but re- 

tains the data in the buffer. A DC3 command 

issued from a remote device can place the printer 

OFFLINE (this also causes the printhead to return 

to the left margin). 

3.2.4 RESET/TAB Switch 

If the problem has been corrected, the RESET 

function of this switch clears the paper-out 

condition or either of the two error conditions (see 

ERROR Indicator). The printhead realigns after a 

carriage fault condition is cleared. 

The alternate TAB function of this switch is active 

only in the vertical format control mode.* When 

active, pressing the switch advances the paper to 

the next preset vertical tab. 

3.25 FORM ALIGN4@TAB SET Switch 

The normal FORM ALIGN-@ function of this 
pushbutton switch causes the paper to move up 

0.355 mm (0.014 in.). If the switch is pressed and 

held, three small steps occur. Then, to accelerate 

paper movement, full line feeds are executed. This 

switch is active when the printer is ONLINE or 

OFFLINE. 

The alternate TAB SET function of this switch is 

active only in the vertical format control mode.* 

When active, pressing the switch sets a vertical 

tab at the present line. 

3.2.6 FORM ALIGN &F/TAB CLEAR Switch 

The normal FORM ALIGN “function of this 
pushbutton switch causes the paper to move 

down 0.355 mm (0.014 in.). If the switch is 

pressed and held, paper continues to move down 

in small increments. The switch is active when the 

printer is ONLINE or OFFLINE. 

* To operate in this mode (Vertical Format Control) press the 

TEST/VEFC switch on the auxiliary control panel. 
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The alternate TAB CLEAR function of this switch 

is active only in the vertica/ format control mode.* 

When active, pressing the switch c/ears the ver- 

tical tab at the present line. 

3.2.7 FORM FEED/SET TOP OF FORM Switch 

The normal FORM FEED function of this push- 

button switch causes the paper to move to the 

preset top of the next form. Contents of the line 

buffer are printed before paper motion occurs. 

This switch is active when the printer is OFFLINE 

or ONLINE. 

The alternate SET TOP OF FORM function of this 

switch is active only in the vertica/ format control 

mode.* When active, pressing the switch sets the 

top of form (or “‘reads” the FORM LENGTH 

switch setting from the auxiliary control panel, if 

this option is installed in your printer). 

3.2.8 LINE FEED/LINE FEED Switch 

Each time this pushbutton switch is pressed, the 

paper moves up one line (twelve steps for six lines 

per inch and nine steps for eight lines per inch). If 

the line buffer is not empty, its contents are 

printed before paper motion occurs. This switch is 

active only OFFLINE. The normal and alternate 

functions of the switch are identical. 

3.2.9 POWER Indicator 

The POWER indicator lights when power is 

applied to the printer and the five-volt supply 

activates. 

3.3. AUXILIARY CONTROLS AND 
INDICATORS 

Model 810 printer versions are identified by the 

configuration codes listed in Table 3-1. The code 

also identifies the type of control panel provided 

with each printer version. Figure 3-3 illustrates and 

functionally describes each panel, its controls, 

and indicators. 

Table 3-1. Control Panel Configurations 

Tl Part |Configuration 

Number Code 

Printer Version 

Basic 994292-0001 BSC 

Forms Length Control | 99429220002 FLC 

Vertical Format Control | 994292-0003 VFC 

Forms Length and 

Compressed Print 

Vertical Format Control 

994293-0001! FCO 

and Compressed Print | 994293-0002 vco 

~~ 

w
e
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16 5 CPI 
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STORE RECALL! e 
2 

9 

imi 
VERTICAL FORMAT CONTROL AND 

COMPRESSED PRINT(994293—0002) VCO 

Figure 3-3. Control Panel Options 
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3.3.1 NORMAL and TEST/VFC Switches @ 
Pressing the NORMAL switch enables the printer 

to receive data. By pressing the TEST/VFC 
switch, selecting the serial interface mode, and 

pressing the ONLINE switch, a cyclical character 

test pattern (barberpole) is printed. With the 
TEST/VFC mode selected and the printer OFF- 

LINE, the alternate function switches TAB, TAB 

SET, TAB CLEAR, SET TOP OF FORM, and LINE 
FEED on the control panel are enabled for vertical 

format control programming. 

3.3.2 PENCIL Switches @ 
Switches 1, 2, and 3 select baud rates (see Sec- 

tion 3.4.7) or the optional parallel input (PLT and 
LBP printer). Switches 4 and 5 select odd, even, 

or ignore parity (see Section 3.4.8). Switch 6 acti- 

vates the automatic line feed override feature. 

Switch 7 activates the automatic top-of-form per- 

foration skip override feature; automatic perfora- 

tion skip causes the printer to skip three lines 

before the top of the next form. CHANGES IN 

PENCIL SWITCH SETTINGS DO NOT TAKE 
EFFECT UNTIL THE PRINTER GOES OFFLINE. 

3.3.3 8 LPI Switch/Indicator @ 
Pressing this switch selects either eight or six lines 

per inch. Lines per inch are also software pro- 

grammable through the communications line (see 
Section 4). The indicator lights when the printer is 
in the 8 LPI mode. 

3.3.4 FORM LENGTH Rotary Switch (FLC 
and FCO Printers Only): © 
This 12-position rotary switch permits selection of 

any one of the following 11 fixed form lengths: 3, 

3.5, 4, 5.5, 6, 7, 8, 8.5, 11, 12, and 14 inches. In 
the PROG position this switch permits pro- 

gramming form lengths from the control panel 

(from 4 to 112 lines). THE PROGRAM 

(NONSTORABLE) IS LOST WHEN POWER TO 
THE PRINTER IS REMOVED. 

3.3.5 VFC SWITCH (VEC and VCO Printers 

Only) © » 
This eight-position rotary switch selects one of the 

eight stored vertical format programs. These eight 

channels are software programmable (see Section 

4). 
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3.3.6 STORE and RECALL Switches (VFC 
and VCO Printers Only) 
Pressing the STORE switch stores manually pro- 

grammed vertical tabs, form length, and lines-per- 

inch spacing in the selected VFC channel. 

Pressing the RECALL switch causes the format 

program stored in the selected VFC channel to be 

recalled into working memory. STORE and 

RECALL are active only when the printer is in the 

TEST/VFC mode. Both are software pro- 

grammable through the communications interface 
(see Section 4). 

3.3.7. 16.5 CPI Switch and Indicator (VFC 
and VCO Printers Only) @ 
Pressing the 16.5 CPI switch selects the 16.5 CPI 

compressed print mode and lights the 16.5 CPI 

indicator light. Pressing this switch a second time 

returns the printer to the standard 10 CPI print 

mode. The printhead returns to the left margin 

each time a change is made in the character-per- 

inch selected. Characters-per-inch are software 

programmable through the communications inter- 

face (see Section 4). 

3.4 OPERATING PROCEDURES 

Before the Model 810 printer is placed in service, 

the operator must determine the following. 

@ Printer configuration: BSC, FLC, VFC, 

FCO, VCO. Check the label on the under- 

side of the access door, or identify the 

printer by the control panel installed (see 

Figure 3-3). 

@ Baud rate of the received serial data, or 

whether parallel data (optional on LBP 

and PLT printers only) is to be received. 

@ = Parity selection: ODD, EVEN, or ignored. 

Perform the procedures in the following 

paragraphs that apply to your printer configura- 

tion and your printing requirements. The title of 

each paragraph identifies (in parentheses) the 

printer configuration to which it applies. 

3.4.1 Power-Up Procedure (All Printers) 
To switch the Model 810 on, proceed as follows. 
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1. Lift open the access door. 

2. Check that printing ribbon and paper are 

correctly installed. 

.3. Set the power ON/OFF switch at the left 

rear of the printer to the ON (up) position. 

4. Observe that the control panel ONLINE 

indicator is not lit and that the printhead 

is at the left margin. 

5. Close the access door. 

At this point the printer conforms to the following 

initial conditions: 

@ = The printer is OFFLINE and in the normal 

mode. 

@ The form length is 279 mm (11 in.) for the 

BSC printer and also for the FCO and FLC 

printers if the control panel FORM 

LENGTH switch is in the PROG position. 

The FCO and FLC printers are set to the 

form selected by the FORM LENGTH 

switch. The VCO and VEC printers are set 

to the form length of the last vertical for- 

mat stored or recalled. 

@ = The line spacing is six lines per inch for 

the BSC, FCO, and FLC printers. The 

VCO and VFC printers are set to the line 

spacing of the last vertical format stored 

or recalled. 

@ The character spacing is ten characters 

per inch. 

@ = All horizontal tabs are cleared from the 

working memory. (Horizontal tabs can be 

set only by software.) 

@ All vertical tabs are cleared from the 

working memory of the BSC, FCO, and 

FLC printers. The VCO and VFC printers 

retain the vertical tab settings of the last 

vertical format stored or recalled. 

@ = The line counter is set to zero, causing the 

present line location to be the first line of 

the form for BSC, FCO, and FLC printers. 

The VCO and VFC printers retain the 

value of the line counter. 

f 
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@ = The line buffer is empty (all previous print- 

able characters have been cleared). 

This completes the power-up procedure if: 

@ From previous operation the forms 

(paper) are aligned as desired, and the 

printhead adjust lever is correctly set. 

@ Nochanges to the above initial conditions 

are desired. 

@ = The pencil switches (on the control panel) 

for the baud rate, parity, automatic line 

feed override, and automatic perforation 

skip override have been previously set as 

desired. 

To change the printer from its initial condition 

status, perform the procedures that follow as ap- 

plicable. After all procedures are completed, the 

printer is ready to receive data when placed 
ONLINE by the operator or by receiving a DC1 

character through the communications line. All 

software commands can now be performed (to 

the degree permitted by the printer options) by the 

sending device (see Section 4). 

3.4.2. Top-of-Form Adjustment (All Printers) 

With power on, set the top of form as follows. 

1. Check that ribbon and paper are correctly 

installed. 

2. Press the auxiliary control NORMAL 

switch. 

3. Press the FORM FEED switch on the con- 

trol panel. 

4. Press the FORM ALIGN -@ switch or the 
FORM ALIGN switch until the print- 

head is at the approximate point where 

the first line of the form is to be printed. 

NOTE 

A more precise top-of-form adjustment 

can be made during the self-test or 

while data is being received by press- 

ing the FORM ALIGN -@ or FORM 
ALIGN “#* switch until the next line 
printed is exactly aligned on the form. 

If the printed line appears to move 

away from the desired line location, 

press the other FORM ALIGN switch. 

3.4.3 Printhead Adjustment (All Printers) 

The printhead adjust lever controls the clearance 

between the platen and the face of the printhead. 

This clearance must be adjusted to accommodate 

the thickness of the forms used. With power on, 

adjust the printhead for optimum print quality as 

follows. 

1. Lift open the access door. 

2. Check that ribbon and paper are correctly 

instalted. 

3. Move the printhead adjust lever slightly to 

the right and completely toward the front 

of the printer. 

4. If the self-test barberpole method is used, 

press the control panel TEST/VFC 

switch. 

NOTE 

The printhead adjustment can be made 

while the printer is ONLINE and data is 

being printed or while the self-test 

cyclical character pattern (barberpole) 

is being printed. 

5. Ensure that the pencil switches are not 

set for parallel operation. 

6. Press the control panel ONLINE switch to 

start printing. 

7. Move the printhead adjust lever toward 

the rear of the printer until print quality is 

satisfactory. 

8. if smudging occurs, the printhead is too 

close and must be backed off. 

9. Move the printhead adjust lever until the 

nearest detent engages. 

10. If the self-test barberpole method is used, 

press the control panel NORMAL switch. 
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11. Reset the pencil switches on the control 

panel to the previously set positions. 

12. Close the access door. 

3.4.4 Self-Test Diagnostic (All Printers) 
With power on, perform the self-test as follows. 

1. Lift open the access door. 

2. Check that ribbon and paper are correctly 

installed. 

3. Press the control panel TEST/VFC 

switch. 

NOTE 

The self-test always prints complete 

132-character lines. Do not operate the 

printer without paper of the ap- 

propriate width. 

4. Ensure that the pencil switches are not 

set for parallel operation (switch 1 must 

be OFF). 

5. Press the control panel ONLINE switch 

and observe that the cyclical character 

pattern (barberpole) starts printing. 

6. Ensure the entire 64-character (or optional 

95-character) set is printed for each line 

and that each line shifts one column posi- 

tion from adjacent lines. 

7. After several lines have been printed and 

checked, press the control panel NOR- 

MAL switch and observe that the barber- 

pole stops printing. 

8. Close the access door. 

3.4.5 Lines-per-Inch Spacing (All Printers) 
With power on and if the eight lines per inch spac- 

ing is desired, proceed as follows. 

1. Lift open the access door. 

2. Momentarily press the control panel 8 LPI 

switch. 

3. Observe that the 8 Ipi indicator lights. 

3-6 

4. Close the access door. 

To return to six lines per inch spacing (initial con- 

dition), repeat the above procedure except 

observe that the 8 Ipi indicator light goes out. 

3.4.6 Characters-per-Inch Spacing (FCO, VCO) 
With the power on and if the optional 16.5 

characters per inch spacing (compressed print) is 

desired, proceed as follows. 

1. Lift open the access door. 

2. Momentarily press the control panel 16.5 

CPI switch. 

3. Observe that the 16.5 cpi indicator lights 

before the next line is printed. 

4. Close the access door. 

3.4.7 Baud Rate/Parallel Input Selection (All 
Printers) 
To select the baud rate (or parallel input for PLT 

and LBP printers), proceed as follows. 

1. Lift open the access door. 

2. Using a ball-point pen or similar device, 

set the control panel pencil switches 1, 2, 

and 3 to the baud rate of the serial data to 

be received, or to the optional parallel in- 

put as listed in Table 3-2. 

3. Close the access door. 

Table 3-2. Control Panel 

Baud Rate Selections 

Baud Rate Pencil Switches 

Standard BRO' 1 2 3 

110 110 OFF OFF OFF 

150 200 ON OFF OFF 

300 300 OFF ON OFF 

1200 1200 ON ON OFF 
2400 2400 OFF OFF ON 

4800 600 ON OFF ON 

9600 9600 oFE ON ON 
parallel? ON ON ON 

"Baud rate option (BRO) is available as an extra feature. 

?Self-test (barberpole printout) is inoperable when 

pencil switches are set for parallel input.



3.4.8 Parity Selection (All Printers) 
Select parity as follows. 

1. Lift open the access door. 

2. Set the control panel pencil switches as 

listed in Table 3-3 (also refer to Figure 

3-3). 

3. Close the access door. 

3.4.9 Automatic Line Feed Override 

(All Printers) 
Lift open the access door and set the control panel 

pencil switch 6 to ON for automatic line feed over- 

ride or to OFF for automatic line feed after car- 

riage return. Close the access door. 

3.4.10 Automatic Perforation Skip Override 

(All Printers) 
Lift open the access door and set the control panel 

pencil switch 7 to ON in order to override the 

automatic (three-line) perforation skip or to OFF 

for automatic (three-line) perforation skip. Close 

the access door. 

3.4.11 Form Length Setting (BSC) 
On the BSC printer the operator cannot set form 

lengths manually from the control panel. The 

printer is initialized during power-up with a 279 

mm (11 in.) form length that can only be changed 
by a form length setting software command. 

NOTE 

A form length set by software is lost 

when power is removed from the 

printer. 

Table 3-3. Control Panel 
Parity Selections 

Pencil Switches 

Function 4 5 

Ignore Parity OFF OFF 

Odd Parity ON ON 

Even Parity ON OFF 

3.4.12 Vertical Tab Setting (All Printers) 
All printers have a working (nonstorable) memory 

in which vertical tabs can be set and retained as 

long as power is applied to the printer. With the 

power on, set vertical tabs as follows. 

1. Lift open the access door. 

2. If the form is not aligned as desired, per- 

form a top-of-form adjustment. 

3. Press the control panel FORM FEED 

switch and verify form length setting is 

correct. Refer to paragraphs on setting 

form length, if required. 

4. Press the control panel NORMAL switch. 

5. Press the control panel LINE FEED switch 

until the line to be tab-set is at the print- 

head. 

6. Press the control panel TAB SET switch. 

7. Repeat steps 5 and 6 as necessary to set 

all desired tabs. 

8. Press the control panel NORMAL switch. 

9. Press the control panel FORM FEED 

switch. 

10. Verify your tab settings as follows: 

a. Press the control panel TEST/VFC 

. switch. 

b. Press the control panel TAB switch 

and observe that your desired (tab- 

set) line is at the printhead. If the 

desired (tab-set) line is not at the 
printhead, press the control panel 

TAB CLEAR switch (this clears un- 

wanted tabs from working 

memory). 

c. Repeat step b as necessary to verify 

that only desired tabs are finally set. 

d. After the last desired tab is verified, 

press the control panel TAB switch 

and observe that the next form is 
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aligned as desired in step 1 (or the 
top of form is at the reference 

mark). 

e. Repeat step b as necessary to clear 

unwanted tabs from working 

memory. 

f. Press the control panel NORMAL 

switch. 

11. Close the access door. 

3.4.13. Vertical Tab Clearing (All Printers) 
With the printer power on, tabs can be cleared as 

follows. 

1. Press the contro! panel FORM FEED 

switch. 

2. Lift open the access door. 

3. Press the control panel TEST/VFC 

switch. 

4. Press the control panel TAB switch. 

5. If the tab at this line location is to be 

cleared, press the control panel TAB 

CLEAR switch. 

6. Repeat steps 4 and 5 as necessary to clear 

all unwanted tabs. 

7. When the top of the next form is reached, 

press the control panel NORMAL switch. 

8. Close the access door. 

NOTE 

On the BSC, FCO, and FLC printers, all 

vertical tabs can be simultaneously 

cleared simply by switching the power 

off. This resets these printers to the in- 

itial conditions when the printer power 

is again switched on. 

3.4.14 Fixed Form Length Selection (FCO, 
FLC) 
On the FCO and FLC printers, any one of 11 fixed 
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form lengths can be selected. Selecting a fixed 

form length clears any previous form length set- 

tings (whether set by the operator or by software) 

from the working memory. With printer power on, 

select a fixed form length as follows. 

1. Lift open the access door. 

2. If the form is not aligned as desired, 

perform a top-of-form adjustment as 

outlined. 

3. Press the control panel TEST/VFC 

switch. 

4. Set the control panel FORM LENGTH 

. rotary switch to the desired fixed form 

length position (also refer to Figure 3-3). 

5. Press the control panel SET TOP OF 

FORM switch. 

6. Press the control panel NORMAL switch. 

7. Close the access door. 

3.4.15 Programming Form Length (All Printers 

except BSC) 
On the FCO, FLC, VFC, and VCO printers, any 

form length from 4 to 112 lines may be pro- 

grammed. Programming the form length clears 

any previous form length (whether set by the 

operator or by software) from the working 

memory. With printer power on, program the 

‘form length as follows. 

1. Lift open the access door. 

2. If the form is not aligned as desired, per- 

form a top-of-form adjustment as 

previously outlined. 

3. Press the control panel TEST/VFC 
switch. 

4. Set the control panel FORM LENGTH 
rotary switch to PROG (FCO and FLC 
printers only). 

5. Press the control panel SET TOP OF 

FORM switch (this sets the line counter to 

zero).
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6. Press the control panel LINE FEED switch 

until the top of the next form is aligned as 

desired (or the paper perforation is at the 

reference mark). 

7. Press the control pane! SET TOP OF 

FORM switch. 

8. Press the control panel NORMAL switch 

(this sets the form length). 

9. Close the access door. 

3.4.16 Storing Vertical Format (VFC, FCO) 
The VFC and VCO printers are equipped with 

vertical format control which can store a different 

vertical format in each channel of an eight- 

channel memory. Vertical formats can be stored 

by the operator or by software. The vertical for- 

mat information that can be stored consists of the 

form length, vertical tab locations, and lines-per- 

inch spacing. The stored vertical formats are 

retained even when printer power is off. With 

printer power on, a vertical format is first entered 

into working memory and then stored as follows. 

1. Lift open the access door. 

2. If the form is not aligned as desired, per- 
form a top-of-form adjustment as 

previously outlined. 

3. Press the control panel TEST/VFC 

switch. 

4. If eight lines per inch spacing is desired, 

momentarily press the control panel 8 LPI 

switch and observe that the 8 LPI indica- 
tor lights. 

5. Press the control panel SET TOP OF 

FORM switch (this sets the line counter to 

zero). 

6. Press the control panel LINE FEED switch 

until the line to be tab-set is at the print- 

head. 

7. Press the control panel TAB SET switch. 

8. Repeat steps 6 and 7 as necessary to set 

all desired tabs. 

9. Press the control panel LINE FEED switch 

until the next form is aligned as desired 

(or the paper perforation is at the 

reference mark). 

.10. Press the control panel SET TOP OF 

FORM switch. 

11. Press the control panel NORMAL switch 

and then press the TEST/VFC switch. 

12. Verify your vertical format setting as 

follows. 

a. Press the control panel TAB switch 

and observe that the desired (tab- 

set) line is at the printhead. If your 

desired (tab-set) line is not at the 

printhead, press the contro! panel 

TAB CLEAR switch (this clears un- 

wanted tabs from memory). 

b. Repeat step a as necessary to verify 

that only desired tabs are set. 

c. After the last desired tab is verified, 

again press the control panel TAB 

switch and observe that the top of 

the next form is aligned as desired 

(or the paper perforation is at the 

reference mark). If not, press the 

control panel TAB CLEAR switch. 

d. Repeat step c as necessary to clear 

unwanted tabs from memory. 

13. Set the control panel VFC rotary switch to 

the desired channel. ra 

14. Momentarily press the control panel 

STORE switch. 

15. Press the control panel NORMAL switch. 

16. Close the access door. 

3.4.17. Recalling Vertical Format (VFC, VCO) 
The VFC and VCO printers are equipped with ver- 

tical format control which permits recalling 

previously stored vertical formats into the working 

memory by the operator or by software. With 

printer power on, a vertical format in any one of 
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the eight channels of memory can be recalled into 

the working memory by the operator as follows. 

1. 

2. 

3-10 

Lift open the access door. 

Set the control panel VFC rotary switch to 

the desired channel (also refer to Figure 

3-3). 

Press the control panel TEST/VFC 

switch. 

Momentarily press the contro! panel 

RECALL switch. 

Press the control panel NORMAL switch. 

6. Perform the top-of-form adjustment. 

7. Close the access door. 

3.4.18 Power-Down Procedure (All Printers) 

To switch off the printer requires setting the 

power ON/OFF switch (at the left rear of the 

printer) to OFF. Remember that when power is 

again applied to the printer, it resets to certain in-' 

itial conditions, according to the configuration of 

the printer. If conditions other than the initial con- 

ditions are to be retained, they must be noted and 

reentered in the printer when power is again ap- 

plied. For more complete information on the initial 

conditions of each printer configuration, refer to 

the power-up procedure.



Section 4 

Operating Instructions 
(Software Control) 

4.1 INTRODUCTION 

This section presents information and procedures 

required to control the Model 810 printer through 

the communications interface. All printer func- 

tions which can be controlled by the sending 

device are described in tabular form. More com- 

plex functions requiring a sequence of control 

codes are further described in step-by-step pro- 

cedures. 

4.22 COMMANDS (WITHOUT LINE BUFFER 
OPTION) 

Table 4-1 describes the action taken by the 810 in 

response to various received control characters. In 

the second column of Table 4-1, the ASCII control 

code characters sent to the printer are underlined. 

The letter ‘“‘N’’ represents a number to be sent as 

noted. The letter ‘’n’’ represents an ASCII code 

character that produces the required binary 

equivalent from Table 4-2. The plus (+) sign in 

Table 4-1 indicates that the character which 

follows is sent next in the command sequence. 

All characters received by the printer are stored in 

a first-in-first-out (FIFO) buffer. When the printing 

mechanism is not busy, data characters are 

transferred from the FIFO to the line buffer. The 

contents of the line buffer are printed when any of 

the following actions occurs. 

@ =The printer receives a carriage return (CR) 

character or any of the paper movement 

characters: line feed (LF), vertical tab 

(VT), form feed (FF), or tab-to-line (DC2). 

Paper movement characters are treated 

as line terminators. The following line 

begins at the left margin, just as though 

the paper movement character had been 

followed by a carriage return. 

@ The printer receives the 133rd printable 

character. 

@ The printer receives a deselect (DC3) 

character. 

@ The operator switches the printer 

OFFLINE (deselecting the printer) and 

then presses the printer LINE FEED 

switch. 

@ The operator presses the printer FORM 

FEED switch. 

43 COMMANDS (WITH LINE BUFFER 
OPTION) 

Table 4-3 describes the action taken by the Model 

810 printer equipped with the Line Buffer option in 

response to various received control characters. In 

the second column of Table 4-3, the ASCII control 

code characters which are to be sent to the printer 

are underlined. The letter ‘‘N’’ represents a 

number which is to be sent as noted. The letter 

“‘n” represents an ASCII code character that pro- 

duces the required binary equivalent from Table 

4-2. The plus (+ ) sign indicates that the character 

which follows is to be sent next in the command 

sequence. 

All characters received by the printer are stored in 

a FIFO buffer. When the printing mechanism is 

not busy, data characters are transferred from 

FIFO to the line buffer. The contents of the line 

buffer are printed when any of the following ac- 

tions occurs. 
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Table 4-1. Software Commands (for Printers without Line Buffer Option) 

ASCII Code 

Command Characters Printer Action Taken 

Received 

Carriage Return CR (See Note 1) This command causes data, if any, in the line buffer to be printed. 

Because of the bidirectional printing capability of the printer, a 

carriage return is not executed. Instead, the carriage stops upon 

completion of printing a line. When the next line is received, the 

carriage is positioned to print forward or backward, whichever 

direction requires the least carriage movement. 

DEL 

(See Note 3) 

Delete This command clears the line buffer. If the NDE (no delete) option 

has been installed, this command will be ignored. 

Deselect DC3 (See Note 6) This command deselects the printer, causing it to ignore all in- 

coming data and control characters except DC1 (select) after 
printing out the contents of the line buffer. 

Form Feed FE This command causes data, if any, in the line buffer to be printed 

and advances the paper to the top of the next form. 

Form Length Set ESC +2+n This command sets the form length used by the Form Feed (FF) 

command to n lines (from 4 to 112 lines). 

Horizontal Tab HT This command causes spaces to be entered in the line buffer up 

to the next horizontal tab location, where printing will begin. 

Horizontal ESC +3 +n, + nm, | This command clears all existing horizontal tabs and sets new 

Tab Set . +n, + NUL tabs at columns n,, nz ,..., and n, (column 1 through 126). 

(See Notes 3 and 5) 

Line Feed LF This command causes data, if any, in the line buffer to be printed 

and advances the paper one line space. 

Line Width Set EsC +itn This command causes the printer to print n columns wide (from 2 

(See Note 3) to 126 columns). Line width is automatically set to 132 columns at 

: power-up. 

Line Width 132 ESC +i This command causes the printer to print lines 132 columns wide. 

(Line width is automatically set to 132 colurnns at power-up.) 

Null NUL This command terminates the tab setting sequence for both 

horizontal and vertical tabs, otherwise it is ignored. 

Recall ESC +9+N This command recalls the stored vertical format information in 

(See Note 4) the optional VFC channel N memory to the working memory. If 

the VFC option is not installed, this command is ignored. (See 

Note 2.) 

Note 1: Underlined characters represent the ASCII code. 

Vertical format information includes line/inch, form length, tabs. The form length recalled takes effect after the 

first form feed. 

The number ‘‘n” as used in the DC2, DC4, ESC + 1, ESC + 3, and ESC + : commands represents a seven-bit 

binary number. See Table 4-2 for the ASCII character code which will transmit the desired binary number. 

The number “‘N’’ as used in the ESC + 8 and ESC + 9 commands represents the ASCII code number (one 
through eight) which corresponds to the selected VFC channel. 

The first column “'n”’ is designated as column zero. 

The DCO strappable option disables this feature.



Table 4-1. Software Commands (for Printers without Line Buffer Option) (Concluded) 

" 

ASCII Code 
Command Characters Printer Action Taken 

Received 

Select DC1 (See Note 6) When power is applied to the printer, this command selects the 

printer, enabling it to receive data. ; 

Store ESC +8+N This command stores vertical format information from the work- 
(See Note 4) ing memory in the optional VFC channel N memory. tf the VFC 

option is not installed, this command is ignored. (See Note 2.) 

Tab to Address DC4 +n This command causes spaces to be entered in the line buffer from 

(See Notes 3 and 5) the present column up to column n (through column 126); n must 

be greater than the present column. If n is less than the present 

column this command will be ignored. 

Tab to Line DC2 +n This command causes the paper drive system to slew to the line 

(See Note 3) specified by n (line 4 through 112) after printing contents of the 

line buffer (n must be greater than the present line). If n is less 

than the present line, this command will be ignored. 

Vertical Tab VI This command causes data, if any, in the line buffer to be printed 

and advances the paper to the next vertical tab location or top of 

form, whichever occurs first. lf no vertical tabs are set, this com- 

mand causes the paper to be advanced to top of form. 

Vertical Tab Set ESC + 1 +n, + n,| This command clears all existing vertical tabs and sets tabs at 
. +...4m + NUL | lines n,, n2, ..., and n, (where n is less than or equal to line 112). 

6 LPI ESC +4 Sets the paper drive system to 6 lines per inch. (The paper drive 

system is automatically set to 6 lines per inch at power-up.) 

8 LPI ESC + 5 This command sets the paper drive system to 8 lines per inch. 

10 CPI ESC +6 This command sets the carriage system to 10 characters per inch. 

(The carriage system is set to 10 characters per inch at 

power-up.) 

16.5 CPI ESC +7 This command sets the carriage system to 16.5 characters per 

inch, 

. Expanded Print so With the Expanded Print Option installed this command sets the 

(EXP) carriage system to the Expanded Print mode. The SO control 

character will be recognized only if it is the first character of the 

new line. 

994336-144 

Note 1: Underlined characters represent the ASCII code. 

Note 2: Vertical format information includes line/inch, form length, tabs. 

Note 3: The number ‘‘n” as used in the DC2, DC4, ESC + 1, ESC + 3, and ESC + : commands represents a seven-bit 

binary number. See Table 4-2 for the ASCII character code which will transmit the desired binary number. 

Note 4: The number ‘‘N” as used in the ESC + 8 and ESC + 9 commands represents the ASCII code number (one 

through eight) which corresponds to the selected VFC channel. 

Note 5: The first column ‘’n’’.is designated as column zero. 

a Note 6: The DCO strappable option disables this feature. 
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The printer receives a carriage return (CR) 

character. 

With the decodes carriage return (DSC) 
option enabled, the printer receives a car- 

riage return (CR) character or any of the 

paper movement characters: line feed 

(LF), vertical tab (VT), or form feed (FF). 

Paper movement characters are treated 

as line terminators with the DSC option 

enabled. Tab-to-line (DC2 + n) is indepen- 

dent of the DSC option. This command 

must be followed by a carriage return for 

correct operation. 

Table 4-2. Software Control Column or Line 

The printer receives the 132nd printable 

character. 

The printer receives a deselect (DC3) 
character. 

The operator switches the printer 

OFFLINE (deselecting the printer) and 
then presses the printer LINE FEED 

switch. 

The operator presses the printer FORM 

FEED switch. 

see 
n” Number Equivalents 

For Send For Send For Send For Send 

Column ASCII Column ASCIl Column ASCIl Column ASCII 

Or Line Code Or Line Code Or Line Code Or Line Code 

Number Character Number | Character | Number | Character Number | Character 

1 SOH 33 ! 65 A 97 a 

2 STX 34 " 66 B 98 b 

3 ETX 35 # 67 Cc 99 c 

4 EOT 36 $ 68 D 100 d 

5 ENQ 37 % 69 E 101 e 
6 ACK 38 & 70 F 102 f 

7 BEL 39 ’ 71 G 103 9g 

8 BS 40 ( 72 H 104 h 

9 HT 41 ) 73 | 105 i 

10 LF 42 . 74 J 106 j 

11 VT 43 + 75 K 107 k 

12 FF 44 76 L 108 I 

13 CR 45 - 77 M 109 m 

14 SO 46 . 78 N 110 n 

15 Sl 47 / 79 O 111 [e) 

16 DLE 48 0 80 P 112 p 

17 DC1 49 1 81 Q 113 q 

18 DC2 50 2 82 R 114 r 

19 DC3 51 3 83 Ss 115 Ss 

20 DC4 52 4 84 T 116 t 

21 NAK 53 5 85 U 117 u 

22 SYN 54 6 86 Vv 118 v 

23 ETB 55 7 87 WwW 119 w 

24 CAN 56 8 88 x 120 x 
25 EM 57 9 89 Y 121 y 

26 SUB 58 : 90 Zz 122 z 

27 ESC 59 91 [ 123 { 
28 FS 60 < 92 \ 124 H 

29 GS 61 = 93 ] 125 } 
30 RS 62 > 94 A 126 ~ 

31 US 63 ? 96 _ 
32 SPACE 64 @ 96 

994386-145
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4.4 SOFTWARE (REMOTE) CONTROL 

Step-by-step procedures for remote control of 

printer functions requiring more complex se- 

quences of control codes are outlined below. Note 

that underlined characters represent the ASCII 

code. 

4.4.1 Software Form Length Setting 

Any form length from four lines up to the max- 

imum 112 lines may be set. If a parity is selected, a 

parity bit must be added to the seven-bit number 

“n"’ as the most significant (eighth) bit. When 

received by the printer, the following sequence 

causes the form length to be set at the line 

number represented by ‘‘n’’. 

1. ESC 

2. 2 

3. n(the binary equivalent of the number of 

lines in the desired form length) 

NOTE 

Use Table 4-2 to select the ASCII 

character which produces the required 

binary equivalent. 

4. CR (the software form length setting 
command must be terminated with a car- 

riage return if the printer is equipped with 

the line buffer option) 

Example: 

ESC + 2 + @ sets the form length at 64 lines. 

The ASCII character “@" produces a binary 

100 0000 (decimal 64). 

4.4.2 Software Horizontal Tab Setting 

When received by the printer, the following se- 

quence causes all previous horizontal tabs to be 

cleared and new horizontal tabs to be set at the 

columns represented by ‘‘n”’ (where “‘n,’’ is the 

first tabbed column and ‘‘n,”’ is the last tabbed 

column). The first column ‘‘n’” is designated as 

column zero. Horizontal tabs may be set at col- 

umns 1 through 126. If a parity is selected on the 

printer, a parity bit must be added to the character 

code (seven-bit character or binary number *‘n"’) 

as the most significant (eighth) bit. 
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1. ESC 

2. 3 

3. (the binary equivalents of the columns 

m through n, where the horizontal tabs 

are to be set) 

NOTE 

Use Table 4-2 to select the ASCII 

character which produces the required 

binary equivalent. 

4. NUL 

5. CR (the software horizontal tab setting 

command must be terminated with a car- 

riage return if the printer is equipped with 

the line buffer option) 

Example: 

ESC + 3 + SOH + 4+ T+ t + NUL sets 

horizontal tabs at columns 1, 52, 84, and 116. 

The ASCII code characters SOH, 4 7, and t 

produce the binary numbers 000 0001 (decimal 

1), 011 0100 (decimal 52), 101 0100 (decimal 

84), and 111 0100 (decimal 116), respectively, 
where the line begins at column zero. 

4.4.3 Software Line Width Setting 

When received by the printer, the following se- 

quence causes the line width to be set at the 

number of columns represented by ‘‘n’’. Any line 

width up to the maximum 126 columns may be 

set. If parity is selected on the printer, a parity bit 

must be added to the seven-bit number ‘’n’’ as the 

most significant (eighth) bit. 

NOTE 

The software line width setting com- 

mand is ignored by the printer if the 

Line Buffer option is installed. 

1. ESC



3. n(the binary equivalent of the number of 

columns in the desired line width) 

NOTE 

Use Table 4-2 to select the ASCIl 

character which produces the required 

binary equivalent. 

Example: 

ESC + : + P sets the Jine width at 80 columns. 

The ASCII character P produces a binary 

101 0000 (decimal 80). 

4.4.4 Software Vertical Format Recall 

The following sequence recalls the vertical format 

information stored in the optional VFC channel 

memory (channels 1 through 8) into the working 

memory after clearing the previous vertical format 

information from the working memory. The form 

length of the channel takes effect following the 

first form feed operation. 

NOTE 

If the VFC option is not installed, this 

command is ignored. 

1. €SC 

2. 9 

3. MN (the ASCII code character for the chan- 

nel selected) 

4. FF (form feed) 

5. CR (the software vertical format recalled 

command must be terminated with a car- 

riage return if the printer is equipped with 

the Line Buffer option) 

Example: 

ESC + 9 + 7 + FF recalls into the working 

memory the vertical format stored in VFC chan- 

nel 7. 

4.4.5 Software Vertical Format Store 

The following sequence stores the vertical format 

information from the working. memory into the 

selected channel. 7he vertical format information 

in the working memory is not cleared. 

NOTE 

If the VFC option is not installed, this 

command is ignored. 

1. ESC 

2. 8 

3. MN (the ASCII character for the VFC chan- 

nel into which the vertical format informa- 

tion from the working memory is to be 

stored) 

4. CR (the software vertical format store 

command must be terminated with a car- 

riage return if the printer is equipped with 

the Line Buffer option) 

Example: 

ESC + 8 + 3 stores the vertical format infor- 

mation from the working memory into VFC 

channel 3. 

4.4.6 Software Vertical Tab Setting 

When received by the printer, the following se- 

quence causes all previous vertical tabs to be 

cleared and new vertical tabs to be set at the lines 

represented by ‘‘n” (where ‘‘n,”’ is the first tabbed 

line and ‘‘n,” is the last tabbed line). Vertical tabs 

may be set at any line up to and including the 

112th line. If a parity is selected on the printer, a 

parity bit must be added to the seven-bit number 

“n as the most significant (eighth) bit. Com- 
mands to set tabs at lines beyond the 112th line 

are ignored. 

1. ESC 

3. (the binary equivalents of the lines “‘n,”’ 

through ‘‘n,'’ where the vertical tabs are 

to be set) 

NOTE 

Use Table 4-2 to select the ASCII 

character which produces the required 

binary equivalent. 

4. NUL 
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5. CR (the software vertical tab setting com- 

mand must be terminated with a carriage 

return if the printer is equipped with the 

Line Buffer option) 

Example: 

ESC + 1+ DLE +4+ T+ t+ NUL sets ver- 

tical tabs at lines 16, 52, and 84. The ASCII 

characters DLE, 4, T, and t produce the binary 

numbers 001 0000 (decimal 16), 011 0100 

(decimal 52), 101 0100 (decimal 84), and 

111 0100 (decimal 116) respectively. The binary 

number 111 0100 (decimal 116) is ignored since 

it is beyond the 112-line maximum. 

4.4.7 Software Expanded Print Setting 

The Expanded Print option doubles the width of 

each printable character using an 18 x 7 dot 

matrix instead of the standard 9 x 7 matrix. This 

corresponds to five characters per inch when the 

printer is normally in the 10 cpi mode or 8.25 

characters per inch when the printer is normally in 

the 16.5 cpi (compressed print) mode. 

The expanded print mode can be entered only by 

sending the software command shift out (SO) to 
the printer. The SO command is recognized only if 

it is the first character of a new line. Any line width 

setting is divided in half, resulting in a maximum 

line width of 66 characters. The carriage system 

stays in the expanded print mode for one line of 

printable characters and then returns to the 

previously set print mode.



Section 5 

Interface Information 

(Printers without Line Buffer Option) 

5.1 STANDARD INTERFACE 

As shown in Figure 5-1, the transmitting device 

sends asynchronous data to the printer. The data 

consists of control and printable characters. 

When the printer receives the data, it stores both 

the control and printable characters in the FIFO 

buffer. The processor determines whether each 

character is a control or a printable character. 

Printable characters are stored in the print buffer; 

control characters are acted upon by the 

processor, changing the operation of the printer. 

. Characters from the print buffer are printed by the 

Model 810 at a rate of 150 characters per second 

(cps). Printing begins either when the processor 

receives a line termination character [line feed 

(LF), carriage return (CR), vertical tab (VT), form 

feed (FF), or tab-to-line (DC2)] or when the 133rd 

printable character is read from the FIFO after 132 

printable characters have been stored in the print 

buffer. The average rate at which characters are 

read from the FIFO is slower than the print rate 

because of the time required to line-feed the 

paper. If the rate at which characters are received 

by the FIFO exceeds the rate at which they are 

read out, the FIFO accumulates characters. 

With printers using the EIA or TTY interface, a 

BUSY signal is sent when 249 characters are 

stored in the FIFO. The printer can still accept up 

to seven more characters after the BUSY signal. 

With printers using the parallel (PLT) interface, a 
BUSY signal is sent when 256 characters are 

stored in the FIFO; in this case no characters can 

be received after the BUSY signal. A BUSY signal 

also is sent if any of the following conditions oc- 

curs: an encoder error, a paper-out condition, or 

the printer is placed OFFLINE. The transmitting 

device must not send data after it receives the 

BUSY signal. The BUSY signal is not synchro- 

nized with the data. 

The printer stops sending the BUSY signal 

(caused by a full FIFO buffer) when the number of 

control and printable characters stored in the FIFO 

drops to 121 or less. Pressing RESET clears the 

BUSY signal caused by an encoder error or paper- 

DATA FIFO PRINT 
TRANSMIT BUFFER PROCESSOR BUFFER ~ 
DEVICE BUSY 5 PRINT OUT 

ENCODER PAPER 
ERROR OUT OFFLINE 

810 PRINTER 
994386-11 

Figure 5-1. Busy Signal Generation Block Diagram (Printers without Buffer Option) 
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out condition. Placing the printer ONLINE clears 

the BUSY signal caused by the OFFLINE condi- 

tion. 

When continuous data transmission is desired at 

the 1200 baud rate, the BUSY signal may be ig- 

nored if an average of 37 characters per line is 

printed per form length. This average may be 

calculated by dividing the number of characters 

printed by the total number of lines per form 

length. Continuous data transmission precludes 

the use of forms control functions. 

The following paragraphs contain signal interface 

information for the standard serial interface (EIA) 

as well as for the optional parallel (PLT) and TTY 

interfaces. 

TI Part Number Interface 

994401-0002 PLT 

994401-8002 (Field Installed) 

994402-0001 TTY 

994402-8001 (Field Installed) 

5.2 CABLING AND GROUNDING 

When standing behind the printer, the com- 

munications interface connectors are located at 

the left rear (Figure 5-2). All printers have an E/A 

Standard RS-232-C interface connector for serial 

input. Parallel or TTY interface connectors are 

available as options. Cables for various input 

devices are available as options. Refer to Appen- 

dix H for cabling requirements to the indicated in- 

put devices. 

The logic (signal) ground is connected to the 
safety (chassis) ground by a jumper from E6 to E7 
on the Motherboard (Figure 5-3). The logic 
ground can be isolated from the safety ground by 

removing this jumper (ISC option). To gain access 

to the ground jumper, remove the printer cover, 

the electronics cover, and the printed circuit 

boards as instructed in the paragraphs on Battery 

Replacement. 

When using the standard serial interface, satisfac- 

tory printer operation cannot be guaranteed when 

signal cable length exceeds the £/A standard RS- 

232-C recommendation of 15.25 meters (50 feet). 

With proper design of the cable and its drivers, 

satisfactory operation of cable lengths up to 305 

meters (1000 feet) can be achieved. Beyond this 

5-2 

distance the current loop interface option or 

limited distance modems should be considered. 

WARNING 

Long signal cables can pose a safety 

hazard. Such cables must be ade- 

quately protected against lightning 

strikes or accidental shorting to 

power conductors. Routing of the 

cable through grounded metallic 

conduit, with no power conductor in 

the same conduit, or installation of 

suitable protective devices at each 

end of the cable are possible 

methods of preventing operator in- 

jury or equipment damage. These 

precautions are particularly impor- 

tant if any portion of the signal cable 

is installed outdoors. 

Do 
—
 

\_ STANDARD OPTIONAL 
SERIAL (J13) PARALLEL (J18) 
CONNECTOR OR TTY (J19) 

CONNECTOR 

Figure 5-2. Communications 

Interface Connectors 994386-12 
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5.3 SERIAL INTERFACE 

The serial interface signals at the Model 810 

printer communications connector J13 are 

defined in Table 5-1. 

5.3.1 Baud Rate 

The selectable data transmission rates of the 

Model 810 printer are 110, 150, 300, 1200, 2400, 
4800, or 9600 baud. The baud rate is selected by 

the first three of the seven pencil switches on the 

auxiliary control panel. See Section 3: for pencil 

switch settings. With the Baud Rate (BRO) op- 
tion, the following data transmission rates are 
replaced: 150 with 200 and 4800 with 600. 

5.3.2 Signal Levels and Terminations 
Serial interface signal levels are defined by E/A 

Standard RS-232-C as follows: 

The terminator load impedance is a noninductive 

3000 to 7000 ohm dc resistance. Any open circuit 

driver voltage will not exceed 25 Vdc. 

5.3.3. Asynchronous Data Format 

Each character sent to the 810 on the received 

data line consists of one-start bit, seven data bits, 

one parity bit, and one or two stop bits as shown 

in Figure 5-4. 

START BIT 

| 8 BITS 

[rs rn rs ir re — SPACE- BINARY 0 
[| 
' I t 1 { i l 1 

— tc-LeoLiotia_bL_v-e! 
Ss 

----+- -- MARK — BINARY 1 e \ 

STOP BIT (2 STOP 

a BITS AT 110 BAUD) 

+V 

PARITY BIT 904386-14 

Figure 5-4. Asynchronous Data Format 

5.3.4 Timing. The printer accepts data when 

the transmitting device raises both the data set 

-25to-3 -3to+3 +3to +25 ready and the carrier detect line to a positive level. 

— Vde + Vde Vde The printer holds the data terminal ready \ine at a 
Data Signal MARK Not Defined SPACE positive level when ON LINE or ata negative level 

when OFFLINE. With the DNB option enabled, 

Timing or the printer holds the data terminal ready line at a 

Control OFF Not Defined ON positive level when ONLINE and NOT BUSY, or at 
Function a negative level when OFFLINE or BUSY. 

Table 5-1. Serial Interface Connector Signals (J13) 

J13 

Pin Designation 
No. Signal Name EIA C.CA.T.T. Source Function 

1 | Protective Ground AA 101 None Chassis ground 

2 | Transmitted Data BA 103 Printer Held to negative EIA level in the test mode 

3 | Received Data BB 104 Input Device | Received serial data 

4 Request to Send CA 105 Printer Held to a negative EIA level 

5] Clear to Send CB 106 Input Device | (Not Used) 

6 | Data Set Ready cc 107 Input Device | Must be at positive EIA level for the printer 

to receive data 

7 | Signal Ground AB 102 None Return path for data and control signals 

8 | Carrier Detect CF 109 Input Device | Must be at positive EIA level for the printer 

to receive data 

9] +12 Volts — . - Printer May be used as bias voltage for inputs to 

printer (1000-ohms source impedance) 

10| — 12 Volts _ — Printer May be used as bias voltage for inputs to 

printer (1000-ohms source impedance) 

11 | Reverse Channel SCA 120 Printer Held to negative EIA level when standard 

printer is busy, and to positive EIA level 

when standard is not busy; these levels are 

inverted in IRC printer 

20 | Data Terminal Ready CD 108.2 | Printer Held to positive EIA level when standard 

printer is ONLINE or when the DNB printer is 

ONLINE and not busy; and to negative ElA 

level when standard printer is OFFLINE, or 

when DNB printer is OFFLINE or BUSY. 
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5.3.5 Parity Checking. The bit immediately 

before the stop bit in the asynchronous data for- 

mat is the parity bit. Characters received with in- 

correct parity are printed as ‘“@”, and the control 

panel ERROR indicator lights. A parity error in a 

format statement terminates the statement. 

The reverse channe/ line sends printer-BUSY 

status to the transmitting device. The reverse 

channel line is held at a positive level when the 

printer is free to accept data; when the printer 

becomes BUSY, it sets the reverse channel line to 

the negative level. With the IRC option enabled, 

these signal levels are inverted (ready = negative 

level; busy = positive level). The printer accepts 

the character which causes the BUSY condition 

(and up to seven more characters) but ignores any 

subsequent characters until the BUSY condition is 

cleared. The basic EIA interface timing is shown in 

5.4 PARALLEL INTERFACE (OPTIONAL) 

The optional parallel interface (PLT) signals at 

connector J18 are defined in Table 5-2. 

Figure 5-5. 
CENTER OF THE 

LAST STOP BIT 
BUSY (STANDARD 

EIA OR TTY) 

__40MS __ 

5.4.1. Signal Levels and Terminations 

For a high input signal to the 810, the transmitting 

device must be able to source 0.320 milliamperes 

at + 2.4 Vdc. For a low input signal, the transmit- 

ting device must be able to sink 14 milliamperes at 

+0.4 Vdc. For a low output, the printer can sink 

(MIN) up to 14 milliamperes at + 0.4 Vdc. Data lines are 

25- 460K s*——[ | terminated in the printer by 1000 ohms to +5 Vdc. 
"Up to 3 sec for DC3 input. . . . . 

Data strobe is terminated in the printer by 470 

ohms to 5 Vdc. 

994386-15 

Figure 5-5. ElA or TTY Interface BUSY Timing 

Table 5-2. Parallel Interface Connector Signals (J18), PLT Printers 

Signal Return Signal 

Pin’ Pin’ Name Source Description 

1 19 Data Strobe Input Device 0.5 us pulse (minimum) used to clock data from the 

input device to the printer logic 

2 20 Data 1 Input Device Input data levels: a high represents a binary one; a 

3 21 Data 2 Input Device low represents a binary ZERO; all printable 

4 22 Data 3 Input Device characters (i.e., codes having a ONE in Data 6 or 

5 23 Data 4 Input Device Data 7) are stored in the print buffer; control 

6 24 Data 5 Input Device characters (i.e., codes having a ZERO in both Data 6 

7 25 Data 6 Input Device and Data 7) are used to define control functions. 

8 26 Data 7 Input Device 

9 27 Data 8 input Device 

10 28 Acknowledge Printer A pulse LOW indicates a character has been re- 

ceived, and the printer is ready to accept another 

character 

11 29 Busy Printer A signal HIGH indicates the printer cannot receive 

data 

12 — PE (Paper Out) | Printer A signal HIGH indicates the printer is out of paper 

13 _ SLCT (Online) Printer A signal HIGH indicates the printer is selected 

16 - Logic Ground Printer Logic ground 

17 _ Chassis Ground | Printer Chassis ground (protective) 

18 — +5 Vde Printer For test purposes 

31 30 REMRST? Input Device A signal LOW terminates a form feed or vertical tab 

motion 

32 14 Fault? Printer A signal LOW indicates a fault condition 

NOTES 
1. Connector pins, other than those listed, are not used. 

2. Signal pins with return pins indicate twisted pairs. 

3. This signal is not available in parallel interface cables (Part No. 994359-0001), revisions E, F, and G. 
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5.4.2 Parallel Interface Timing 

The basic, parallel interface timing is shown in 

Figure 5-6. 

5.4.3 Data Strobe Acknowledgement 

A data strobe pulse following an acknowledge 

pulse stores the parallel data in the FIFO buffer. If 

the printer is BUSY, the data strobe stores the 

parallel data in the FIFO buffer if that data is 

strobed at minimum 10.5 us intervals. 

PARALLEL DATA VILLILLLLL LL 

5.5 TTY CURRENT LOOP INTERFACE 

(OPTIONAL) 

The optional TTY current loop interface uses a 

four-wire, passive, neutral current loop which 

does not interfere with the standard EIA serial in- 

terface. Data can be received from either inter- 

face, provided the other interface is in a spacing 

condition or its connector is unplugged. The TTY 

current loop interface signals at connector J19 are 

defined in Table 5-3. 

0.5 Us (MIN) —|.—o} j«—»|—05 Us (MIN) 

DATA STROBE— | | 

—r]| 

ACKNOWLEDGE — 

beg—— 0.5 Ls (MIN) 

| 
l#———-Q — 11 ps——>___+| 2— 2.5 usec 

PARALLEL INTERFACE TIMING FOR A CHARACTER THAT DOES NOT CAUSE PRINTER BUSY 

VILLLLLLLLLL, 
—— 0.5 Us (MIN) 0.5 Ls (MIN) ae 

DATA STROBE— 

P#— 0.5 us (MIN) 

_| 
PRINTER BUSY 

ACKNOWLEDGE— 

iO -. 11 pele us —_——— 

40 ms (MIN) | 

75 us — 1. | — 2254s 

PARALLEL INTERFACE TIMING FOR A CHARACTER THAT CAUSES PRINTER BUSY 

994386- 16 

Figure 5-6. Parallel (PLT) Interface BUSY Timing



Table 5-3. TTY Current Loop 

Interface Signals (J19) 

PIN | SIGNAL NAME FUNCTION 

1 TTY Transmitted Low impedance (marking) 

Data between pins 1 and 2 when 

the TTY printer is ready to 

accept data; high im- 

pedance (spacing) when 

the TTY printer is busy 

2 TTY Transmitted 

Data Return 

3 Ground Provides chassis ground 

4 TTY Received 

Data Return 

Senses changes in current 

(data) through pins 4 and 5; 

HIGH current for marking; 

5 TTY Received LOW current for spacing 

Data 

5.5.1 Signal Levels and Terminations 

The TTY current loop receiver senses current 

levels from the sending device and converts them 

to the corresponding EIA voltage levels. The drop 

across the receive inputs is 3 volts maximum at 

20-mA loop current. The marking/spacing deci- 

sion threshold is nominally 10 (+6) mA. The TTY 
current loop transmitter switches the current sup- 

plied by the sending device. The input to the 

transmitter is the E/A reverse channel (SCA) 

signal, representing the printer READY or BUSY 

status. The voltage drop across the transmitter 

terminals is less than 1.5 volts at 20-mA loop cur- 

rent. The maximum spacing leakage current is 500 

HA at 45 Vdc. The transmitter output is ON or 

marking (low impedance) when the TTY printer is 

ready to accept data, and OFF or spacing (high 

impedance) when the TTY printer is busy. 

5.5.2 Basic TTY Interface Timing 

The asynchronous data format shown in Figure 

5-4 also applies to the TTY current loop. The basic 

TTY interface timing is shown in Figure 5-5. 
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5.6 RS-422 SERIAL INTERFACE (OPTIONAL) 

The optional RS-422 serial interface uses a four- 

wire active balanced signal arrangement for trans- 

mitted status and received data. 

The RS-422 signals are available at both J13, the 

standard RS-232C connector, and at J19, the aux- 

iliary interface connector. The RS-422 interface 

signals are defined in Table 5-4. 

5.7 RS-422 SIGNAL CONVENTION 

RS-422 circuits are balanced or ‘‘differential.’’ 

That is, the binary state of a signal is indicated by 

the polarity of one conductor with respect to a 

second paired conductor which provides a dedi- 

cated return path for the interface signal current. 

While the voltage of each conductor typically is 

referenced to earth ground, any electrical distur- 

bance theoretically induces the same voltage with 

respect to earth on both conductors so that the 

net effect at the receiver input terminals is zero. 

This allows reliable communication at distances 

up to 1219 m (4000 ft) at data rates up to 9600 
baud. 

Two signal pairs are provided. One signal pair des- 

ignated Send+ and Send-— is used to transmit 

status, and another pair designated Receive + 

and Receive — is used to receive data. RS-422 fol- 
lows a negative logic convention to define the sig- 

nificance of a signal in terms of the voltage 

polarity of one conductor with respect to the 

second conductor within a pair, as shown in Table 

5-5, 

-



Table 5-4. RS-422 Interface Signals Table 5-5. RS-422 Logic Convention 

PIN J13 J19 

1 Protective Ground 

2 Transmitted Data 

3 Received Data 

4 Request to Send 

5 Clear to Send 

6 Data Set Ready 

7 | Signal Ground Signal Ground 

8 Carrier Detect 

9 + 12 Volt Bias 

10 — 12 Volt Bias 

11 READY/BUSY (REV. CH) 

15 RS-422 Receive + RS-422 Receive + 

17 RS-422 Receive — RS-422 Receive — 

19 RS-422 Send + RS-422 Send + 

20 Data Terminal Ready 

24 RS-422 Send — 

25 RS-422 Send — 

Transmit Receive MARK SPACE 

Send + Receive + Negative | Positive 

Send— Receive — Positive Negative 

5-7/5-8
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Section 6 

Interface Information 

(Printers with Line Buffer Option) 

6.1 LINE BUFFER OPTION INTERFACE 

The Line Buffer option assures that the Model 810 

can receive up to 132 printable characters when 

not busy. This is done with a 132-printable- 

character counter and a line-termination decoder 

which groups printable characters into one-line 

blocks. The line buffer sends a BUSY signal when 

132 printable characters are counted or when it 

decodes a delete (DEL) or a line termination 
character [line feed (LF), carriage return (CR), ver- 
tical tab (VT), or form feed (FF)]. 

Characters are received by the printer in the asyn- 

chronous data format. The BUSY signal is 

synchronized to occur in the middle of the stop bit 

of the character which caused the BUSY signal. 

The BUSY signal is cleared when the FIFO buffer 

is empty or when printing begins. Printing begins 

when 132 printable characters are counted ora CR 

character is received. With the DSC option en- 

avled, printing also begins when LF, VT, or FF is 

received. The FIFO buffer may become full when 

a large number of control characters are sent 

along with printable characters. A BUSY signal is 

sent when the FIFO buffer becomes full with 249 

characters. The BUSY signal caused by the full 

buffer condition clears when the number of con- 

trol and printable characters stored is reduced to 

121 or less. 

In addition to the BUSY conditions described 

above, a BUSY signal is sent for an encoder error, 

a paper-out condition, or a printer OFFLINE condi- 

tion. Pressing the RESET button clears the BUSY 

signal caused by an encoder error or paper-out 

condition. Placing the printer ONLINE clears the 

BUSY signal caused by the OFFLINE condition. 

DATA 
TRANSMIT FiFoO [* PRINT a 
DEVICE a a UFFER| [PROCESSOR FFER PRINT 

c— 1 8 BU OUT 

| LINE BUFFER BOARD | 

| 132 LINE | 

| PRINTABLE TERMINATION | 

| CHARACTER CHARACTER | 

| COUNTER DECODER | 

« i | 

~——f_ dt 

BUSY e eo — ga 

ENCODER PAPER OFFLINE 

_ERROAR OUT 

810 PRINTER 
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Figure 6-1. Busy Signal Generation Block Diagram (Printers with Line Buffer Option) 
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The following paragraphs contain signal interface 

information for the optional EIA (LBE), parallel 
(LBP), and current loop (LBT) interfaces. 

TI Part Number Interface 

994511-0001 LBE 

994511-8001 (Field Installed) 

994512-0001 LBT 

994512-8001 (Field Installed) 

994513-0001 LBP 

994513-8001 (Field Installed) 

6.2 CABLING AND GROUNDING 

When viewed from the back, the communications 

interface connector (or connectors) is located at 

the left rear of the printer (Figure 5-2). All printers 

have an E/A Standard RS-232-C interface connec- 

tor for serial input. A parallel or a TTY interface 

connector is available as an option. Cables for 

various input devices also are available as options. 

Refer to Appendix H for cabling requirements to 

the indicated input devices. 

The logic (signal) ground is connected to the 

safety (chassis) ground by a jumper from E6 to E7 

on the Motherboard (Figure 5-3). The logic 
ground can be isolated from the safety ground by 

removing this jumper. To gain access to ground 

jumper, remove the printer cover, the electronics 

cover, and the printed circuit boards as instructed 

in the paragraphs on Battery Replacement. 

Refer to the section on Grounding and Cabling 

regarding cable length. 

6.3 SERIAL INTERFACE (LBE OPTION) 

The serial interface signals at connector J13 are 

defined in Table 6-1. 

6.3.1 Baud Rate 

The selectable data transmission rates on the 

Model 810 printer are 110, 150, 300, 1200, 2400, 

4800, or 9600 baud. The baud rate is selected by 

the first three of the seven pencil switches on the 

control panel. See Section 3 for pencil switch set- 

tings. With the Baud Rate option (BRO), the 
following data transmission rates are replaced: 

150 with 200 and 4800 with 600. 

Table 6-1. Serial Interface Connector Signals (J13), LBE Printers 

J13 
Pin Designation 

No. Signal Name EIA C.C.1.T.T Source Function 

1 Protective Ground AA 101 None Chassis ground 

2 Transmitted Data BA 103 Printer Held to negative EIA level in the test mode 

3 Received Data BB 104 Input Device Received serial data* 

4 Request to Send CA 105 Printer No connection 

5 Clear to Send CB 106 Input Device (Not Used) 

6 Data Set Ready cc 107 Input Device Must be at positive EIA level for the printer 

to receive data 

7 Signal Ground AB 102 None Return path for data and control signals 

8 Carrier Detect CF 109 Input Device Must be at positive EIA level for the printer 

to. receive data 

9 + 12 Volts — — Printer May be used as bias voltage for inputs to 

printer (1000-ohms source impedance) 

10 — 12 Volts — - Printer May be used as bias voltage for inputs to 

printer (1000-ohms source impedance) 
14 Reverse Channel SCA 120 Printer Held to negative EIA level when standard 

printer is BUSY, and to positive EIA level 

when standard is not busy; these levels are 

inverted in IRC printer 

20 Data Terminal Ready CD 108.2 Printer Held to positive EIA level when standard 

printer is ONLINE or when the DNB printer 

is ONLINE and not busy; and to negative 

EIA level when standard printer is 

OFFLINE, or when DNB printer is OFFLINE 

or BUSY. 

*With the gated EIA (GED) option enabled the received data line is held LOW during a busy condition, preventing the 

printer from receiving data. 



6.3.2 Signal Levels and Terminations 

Serial interface signal levels are defined by E/A 

Standard RS-232-C as follows: 

— 25 to -3to +3 to 

—3Vdc + 3Vdc — 25Vdc 

Data Signal MARK Not Defined SPACE 

Timing or 

Control OFF 

Function 

Not Defined ON 

The terminator load impedance is a noninductive 

3000 to 7000 ohm dc resistance. Any open circuit 

driver voltage will not exceed 25 Vdc. 

6.3.3. Asynchronous Data Format 

Each character sent to the printer on the received 

data line consists of one start bit, seven data bits, 

one parity bit, and one or two stop bits as shown 

in Figure 6-2. 

v— -ro-rrrceccr-ccerc — SPACE BINARY 0 
' ! i} I 
' 1 ’ ' 

Lot L 
LSB mse 

PARITY 

Figure 6-2. Asynchronous Data Format 
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6.3.3.1 Timing. The 810 accepts data when the 

device has raised both the data set ready and the 

carrier detect line to a positive level. The printer 

holds the data terminal ready \ine at a positive 

level when ONLINE, or at a negative level when 
OFFLINE. With the DNB option enabled, the 

printer holds the data terminal ready line at a 

positive level when ONLINE and not BUSY, or ata 

negative level when OFFLINE or BUSY. 

STOP BIT i2 STOP 

BITS AT 110 BAUD) 

The reverse .channe/ line sends printer BUSY 

status to the transmitting device. The line is held 

at a positive level when the printer is free to accept 

data; when the printer becomes BUSY, it sets the 

reverse channel line to the negative level. With the 

IRC option enabled, these signal levels are in- 

verted (ready = negative level; busy = positive 

level). With the GDS and/or GED options 

enabled, the printer accepts the character which 

causes BUSY but ignores all subsequent 

characters until ready. With both options dis- 

abled, the printer continues to accept characters 

until the FIFO is full but the printable character 

count may be in error, causing erratic operation. 

For optimum performance, the sending device 

should stop transmitting immediately when the 

BUSY signal occurs. The basic LBE interface tim- 

ing is shown in Figure 6-3. 

6.3.3.2 Parity Checking. The bit immediately 

before the stop bit in the asynchronous data for- 

mat is the parity bit (see Figure 6-2). Characters 

received with incorrect parity are printed as “’ rs " 

symbols, and the control panel ERROR indicator 

lamp activates. A parity error in a format state- 

ment terminates the statement. 

MARK BINARY 1 CENTER 
\¢ OF LAST 

STOP BIT 

BUSY (LBE OR LBT 

OPTIONS INSTALLED) | 

— 7ms 
(MIN) 

994386-18 

Figure 6-3. EIA (LBE Option) and 

TTY (LBT Option) BUSY Timing 

6.4 PARALLEL INTERFACE (LBP OPTION) 

The optional parallel interface (LBP) signals at 

connector J18 are defined in Table 6-2.



Table 6-2. Parallel Interface Connector Signals (J18), LBP Printers 

Signal Return Signal 
Pin' Pin? Name Source Description 

1 19 Data Strobe Input Device 0.5us pulse (minimum) used to clock data from the 

input device to the printer logic . 

2 20 Data 1 Input Device Input data levels: a high represents a binary ONE; 

3 21 Data 2 Input Device a tow represents a binary ZERO; all printable 

4 22 Data 3 Input Device characters (i.e., codes having a ONE in Data 6 or 

5 23 Data 4 Input Device Data 7) are stored in the print buffer; control 

6 24 Data 5 Input Device characters {i.e., codes having a ZERO in both Data 

7 25 Data 6 Input Device 6 and Data 7)are used to define control functions 

8 26 Data 7 Input Device 

9 27 Data 8 Input Device 

10 28 Acknowledge Printer A pulse LOW indicates that a character has been 

received and that the printer is ready to accept 

another character 

11 29 Busy Printer A signal HIGH indicates that the printer cannot 

receive data 

12 — PE (Paper Out) Printer A signal HIGH indicates that the printer is out of 

paper 
13 — SLCT (On Line) Printer A signal HIGH indicates that the printer is selected 

15 33 OSCXT (External Printer 125 kHz signal for external use 

Clock) 
16 — Logic Ground Printer Logic ground 

17 — Chassis Ground Printer Chassis ground (protective) 

18 _ +5 Vde Printer For test purposes 

31 30 REMRST Input Device A signal LOW terminates a form feed or vertical 

tab motion 

32 14 Fault Printer A signal LOW indicates a fault condition 

3 35 Line Count Printer Isolated reed-relay contacts close upon each line 

feed 

NOTES 

1. Connector pins, other than those listed, are not used. 

2. Signal pins with return pins indicate twisted pairs. 

6.4.1 Signal Levels and Terminations 

For a high input signal to the 810 printer, the 

transmitting device must be able to source 0.320 

milliamperes at + 2.4 Vdc. For a low input signal, 

the transmitting device must be able to sink 14 

milliamperes at 0.4 Vdc. For a high output from 

the printer, the printer is able to source up to 0.320 

milliamperes at +2.4 Vdc. For a low output, the 
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printer is able to sink up to 14 milliamperes at 

+ 0.4 Vdc. Data lines are terminated in the printer 

by 1000 ohms to +5 Vdc. Data strobe is ter- 

minated in the printer by 470 ohms to +5 Vdc. 

6.4.2 Basic Parallel Timing 

The basic parallel interface timing for Line Buffer 

option printers is shown in Figure 6-4.



Basic Parallel Timing. The basic parallel interface 

timing is as shown below. 

PARALLEL DATA 

0.5 uS (MIN) be aa 0.5 uS (MIN) 

DATA STROBE— 

me t— 0.5 4S (MIN} 

ACKNOWLEDGE— 

05-11 8 usec — oF 2 25 usec fh 

PARALLEL INTERFACE TIMING FOR A CHARACTER THAT DOES NOT CAUSE PRINTER BUSY 

DATA 

DATA STROBE— 

| ja 0.5 wS (MINI 

0.5 uS (MIN} -—|. > : 0.5 uS (MIN) 

PRINTER BUSY ee | | 
‘7 msec (MIN) 1 

1.5 1.75 usec 2 2.5 usec 

ACKNOWLEDGE— 

LJ 
PARALLEL INTERFACE TIMING FOR A CHARACTER THAT CAUSES PRINTER BUSY 
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Figure 6-4. Basic Parallel (LBP) Interface BUSY Timing, Line Buffer Option 

6.4.3 Data Strobe Acknowledgment 

A data strobe pulse following an acknowledge 

pulse stores the parallel data in FIFO buffer provid- 

ed the data is strobed at minimum 11.5 us inter- 

vals. With the gated data strobe (GDS) option 

enabled, the data strobe pulse will not store the 

parallel data in the FIFO buffer when the printer is 

BUSY unless BUSY is caused by OFFLINE. In this 

case, the printer continues to accept characters 

but recognizes only DC1. 

6.5 TTY CURRENT LOOP INTERFACE 

(LBT OPTION) 

The TTY current loop option uses a four-wire, 

passive, neutral current loop. When using the 

TTY current loop interface, the EIA interface cable 

must be disconnected from the printer. The TTY 

current loop interface signals at connector J19 are 

defined in Table 6-3. 
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Table 6-3. TTY Current Loop Interface 

Signals with Line Buffer Option 

SIGNAL 

PIN NAME FUNCTION 

1 TTY Transmitted Data] Low impedance (marking) 

between pins 1 and 2 when the 

TTY printer is ready to accept 

Gata; high impedance 

2 TTY Transmitted Data (spacing) when the TTY printer 

Retum is busy 

3 Ground Provides chassis ground 

4 TTY ReceivedData | Senses changes in current 

Return (data) through pins 4 and 5; 

HIGH current for marking; 

5 TY Received Data | lowcurrent for spacing. 

With the half-duplex (HDP) option enabled, the 

TTY received data return line is shorted to the 

TTY transmitted data \ine. This permits two-wire, 

half-duplex, operations with the TTY received 

data |ine and the TTY transmitted data return line. 

Current is sent into the TTY received data line and 

returned via the TTY transmitted data return line. 

6.5.1 Signal Levels and Terminations 

The TTY current loop receiver senses current 

levels from the transmitting device and converts 

them to the corresponding TTL voltage levels. 

The voltage drop across the receive inputs is 3 

volts maximum at 20 mA loop current. The mark- 

ing/spacing decision threshold is nominally 10 + 

6 mA. The TTY current loop transmitter switches 

the current supplied by the transmitting device. 

The input to the transmitter is the ElA reverse 

channel signal (SCA), representing the printer 
READY or BUSY status. The voltage drop across 

the transmitter terminals is less than 1.5 volts at 20 

mA loop current. The maximum spacing leakage 

current is 500 4A at 45 Vdc. The transmitter out- 

put is ON or marking (low impedance) when the 
TTY printer is ready to accept data, and OFF or 

spacing (high impedance) when the TTY printer is 

BUSY. 

6.5.2 Timing 

The asynchronous data format shown in Figure 

6-2 also applies to the TTY current loop. The basic 

TTY interface timing is shown in Figure 6-3.



Section 7 

Theory of Operation 

7.1. INTRODUCTION 

This section discusses the principles of operation 

including a system block diagram, a discussion of 

dot matrix printing, and an overview of the major 

printer subsystems. The theory of operation of the 

Model 810 describes the printer functions at a 

printed circuit board level. 

7.2. PRINCIPLES OF OPERATION 

Figure 7-1 introduces the key electromechanical 
and electronic subsystems of the Model 810 

printer. These subsystems include the Electronic 

Control Subsystem (paragraph 7.2.1), the Print- 

head Carriage Subsystem (paragraph 7.2.2), the 

Paper Feed Subsystem (paragraph 7.2.3), the 

Power Supply (paragraph 7.2.4), and the Line 

Buffer Option Interface (paragraph 7.2.5). The 
Electronic Control Subsystem includes a TMS 

8080A microprocessor containing firmware pro- 

grams to define printer operation as commanded 

by the control panel switches and/or incoming 

signals from a sending device. When the printer is 

online, this subsystem interprets incoming data, 

control panel signals, and feedback signals from 

the Printhead Carriage Subsystem. The Electronic 

Control Subsystem also generates all necessary 

timing and control signals fed to the Printhead 

Carriage and Paper Feed subsystems. 

The Printhead Carriage Subsystem produces car- 

riage motion, drive signals to generate characters 

via the dot matrix printhead (based on commands 

from the microprocessor), and feeds carriage 

DATA r MOTORSHAFT ENCODER PULSES 

p---4+---- 
| LINE BUFFER , 
| OPTION b--5 
| INTERFACE ! i 
Loe ee | CONTROL 

L ELECTRONIC SIGNALS 
_ CONTROL 

SUBSYSTEM 
CONTROL (TMS 80804 Ae ERAGE 
PANEL MICROPROCESSOR) 

SWITCHES . i] + 
AND 

INDICATORS 

j 

AC POWER POWER PAPER FEED 
LINE SUPPLY SUBSYSTEM 

0001506 : RIBBON DRIVE 

9943286-20 

Figure 7-1. Model 810 Printer Simplified Block Diagram 
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position encoder pulses back to the 

microprocessor. The Paper Feed Subsystem con- 

trols paper motion. 

The Power Supply provides all ac, dc, and 

regulated dc voltages necessary to operate the 

printer. The optional line buffer interface monitors 

input data from the EIA, TTY, and parallel input 

ports and controls the BUSY and 

ACKNOWLEDGE signals which modify the basic 

read-only memory (ROM) firmware. 

7.2.1 Electronic Control Subsystem 

This subsystem, Tl Part No. 994244, consists of 

an 8080A microprocessor system; serial and 

parallel communications interfaces; control panel 

and device board interface; and speed counter, 

printhead timing, and carriage encoder logic. It is 

located on the processor board and illustrated in 

Figure 7-2. 

The microprocessor system consists of a Texas 

Instruments 8080A microprocessor, 256 bytes of 

random-access memory (RAM), 4K bytes of read- 

only memory (ROM), 2K bytes of optional ROM, 

1K bytes of optional programmable read-only 

memory (PROM), a special-purpose TMS 5501 

1/O device, and a 256-character first-in first-out 

(FIFO) buffer. 

EIA 

INTERFACE 

SERIAL 1/0 INPUTS 

The RAM provides a 256-byte workspace for the 

microprocessor. It holds one line of 132 characters 

to be printed, saves the register contents during 

interrupt cycles (referred to as a ‘pushdown 

stack”), and provides temporary storage for the 

flag registers. 

The ROM contains the dot patterns for the 

printable characters, the firmware programs, and 

the routines required to perform the printer func- 

tions. Portions of firmware programs that are 

customer-application dependent are stored in op- 

tional PROMs. The FIFO buffer stores input 

characters received during the period the printer is 

busy printing. 

The 8080A communicates with other components 

of the microprocessing system through a 16-bit 

parallel address bus and an eight-bit parallel data 

bus. (Refer to Appendix D for detailed informa- 

tion.) After power-up, the microprocessor system 

scans the control panel switches to determine the 

control functions (ONLINE, FORM FEED, NOR- 

MAL or TEST mode, etc.) required by the switch 

settings. Incoming data from the sending device is 

fed into the printer through the EJA Interface or 

the (optional) TTY or parallel interfaces. All serial 

data comes in through the TMS 5501 I/O and tim- 

ing device (see Appendix E for detailed informa- 

tion) and is then fed to the FIFO buffer via the 

16-BIT ADDRESS BUS 
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Figure 7-2. Electronic Control Subsystem Block Diagram 
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eight-bit data bus. Data is stored in the FIFO buf- 

fer until print time. Parallel data is fed through a 

multiplexer latch circuit and loaded directly into 

the FIFO buffer. 

At print time, the microprocessor analyzes the 

characters stored in the FIFO buffer one by one to 

determine if they are printable characters 

(alphabet, numerals, and punctuation marks), 

control characters [line feed (LF), carriage return 
(CR), horizontal tab (HT), etc.], or four special 

characters (DC2, DC4, ESC, or NUL) which alter 
the operating characteristics of the printer. 

The characters are then fed back over the eight-bit 

data bus through the TMS 5501 to the print buffer 

(a 132-character space) in the RAM. The 
microprocessor reads the ASCII characters in the 

print buffer one at a time to determine the address 

in the ROM that contains the dot pattern required 

to form the desired character. Each one x seven 

vertical column of the nine x seven matrix re- 

quired to form the character is read from the 

ROM; fed through the I/O and timing device and 

the inverters; and then goes to |/O latches which 

control the printhead drivers. The microprocessor 

-then commands these drivers (a part of the 

Printer/Carriage Subsystems) to drive the 

printhead and print the character one column at a 

time. During this process, the microprocessor is 

also controlling carriage and paper motion. 

7.2.1.1 Firmware Program Overview. The 

Model 810 software programs, referred to as firm- 

ware, are stored in the ROM. Application- 

dependent software programs are stored in op- 

tional PROMs. At power-up, the microprocessor 

is reset to hexadecimal address 0000 and begins 

executing instructions to perform the following 

tasks. 

1. Clear the RAM. 

2. Initialize flags, states, constants, and 

variables. 

3. Clear the TMS 5501 and unmask inter- 
rupts. 

4. Initialize control latches. 

5. Start the fail-safe timer. 

6. Align the stepper motor to phase A. 

7. Align the carriage to the left bumper. 

8. Initialize the printer options. 

7.2.1.2. NORMAL or TEST Mode. The system 

then moves into either the NORMAL or TEST 

mode, depending on the control panel switch set- 

ting. It next begins to loop through the 

background software programs without stopping 

(NORMAL mode) until an interrupt is received. 

The major subroutines in this loop initiate tasks 

such as paper motion, carriage motion, and print- 

ing. These tasks are completed by interrupt-driven 

software with the microprocessor system return- 

ing to the background loop during its spare time. 

The sending device communicates to the software 

in the form of commands. The complete set of 

commands is given in Tables 7-1 through 7-3. 

Software commands control all physical move- 

ment of the printing mechanism. 

7.2.2 Printhead Carriage Subsystem 

This subsystem moves the printhead at a con- 

trolled velocity across the width of the line and 

provides drive current to drive the printhead 

solenoids. The elements of this subsystem are: 

1. | Printhead and printhead carriage. 

2. Dec servo motor with shaft encoder. 

3. Power drive circuits for dc servo motor 

and printhead solenoids. 

4. Capstan, wire rope, and_ tensioning 

mechanisms. 

5. Printhead-to-platen positioning mecha- 

nism. 
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Drawing number 994183 in Section 9 shows the 

mechanical relationship of these components. 

- The power drive circuits for the dc servo motor are 

‘a part of the driver printed circuit board as shown 

in Figure 7-3. 
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Figure 7-3. Printhead Carriage Subsystem Block Diagram 

letter “E” is formed on the dot matrix. Note the 

seven horizontal grid lines (corresponding to the 

seven print wires) and five vertical columns. The 

7.2.2.1 Dot Matrix Printing Mechanism. A 

dot matrix mechanism prints characters in a nine 

x seven dot pattern on paper through an inked 

.tibbon. The Model 810 is a ‘‘smart’’, bidirectional, 

impact-type printer, and is capable of printing one 

original and up to five copies. The printhead is in 

continuous horizontal motion as the characters 

are being formed. 

This mechanism consists of a printhead assembly, 

carriage drive, paper drive, and ribbon drive. (See 

Section 9 for location of these items.) 
PRINTHEAD 

JEWEL 

7.2.2.2. Dot Matrix Printing Mechanics. This 

paragraph describes how the printing mechanism 

prints characters in a nine x seven dot matrix 

(nine horizontally and seven vertically). The print- ; van 

head carriage position and velocity are controlled ; a x 

by the microprocessor which maintains a record x x 

of the carriage position. The microprocessor ° Oo Oo 

determines this position by incrementing or 2 0t4 O---O---£>- 
decrementing a counter (depending on direction 3. OBO-6 
of carriage motion) for each output pulse from the ot ~~ OO O-2- 

encoder mounted on the shaft of the carriage , J OO _ 
drive servo motor. MO gt hg 

Each character space is divided into 12 equal in- i anny 
crements on the horizontal axis (8.33 mils wide). FILLE EEL LELEPLILELLLLEEEL EL 
The character uses nine spaces with three spaces sono: son SHAFT ENCODER DISPLACEMENT PULSES 994386-23 

between characters. Figure 7-4 illustrates how the Figure 7-4. Printing the Letter “E” 
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five vertical columns are subdivided into half col- 

umns, providing a total of nine vertical columns. 

The letter ‘‘E’’ begins in half-column 2 by firing all 

the solenoids. The first, fourth, and seventh 

solenoids are fired on half-columns 4, 6, and 8; 

and the first and seventh solenoids are fired on 

half-column 10 (thus forming the letter ‘“E’’). The 
next three half-columns are empty, and the letter 

“W”’ starts on half-column 2. 

The printhead is in continuous horizontal motion 

when the solenoids are fired. The carriage gener- 

ates an encoder pulse as each of the 12 space 

increments is passed. There are 12 encoder pulses 

per character (e.g., an encoder pulse is associated 

with each vertical column in Figure 7-4). Each 

pulse provides an interrupt to the byte from a 

ROM (which contains the dot pattern for that 
column). This pattern is then sent to the printhead 

drive circuits, which fire the solenoids required to 

form the desired character dot pattern. Due to 

SOLENOIDS 

(7 TOTAL} 

recovery time, a solenoid cannot be fired on con- 

secutive encoder pulses; it is limited to firing on 

every other encoder pulse. 

For maximum efficiency, a carriage return is not 

used. Instead, the microprocessor examines the 

next line of data in the line buffer and calculates 

the distance from the present carriage position to 

either end of the next line. The microprocessor 

then commands the drive electronics to move the 

printhead carriage to the position of the first or 

last character in the next line (whichever is closer), 

and prints this line starting on the end selected. 

7.2.2.3 Printhead Assembly. Figure 7-5  il- 

lustrates the printhead consisting of a frame and 

seven solenoids arranged radially around it. Each 

solenoid actuates a tungsten wire. The free end of 

the wires passes through a synthetic ruby wire 

guide at the front of the printhead. This guide 

spaces the wires to form a vertical one x seven 

column. 

“ie 

PRINT WIRES 

JEWEL BUSHING 

994386-24 

Figure 7-5. Typical Model 810 Printer Printhead Assembly 
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In operation, the solenoids drive the wires with 

sufficient force to print an impression on an 

original plus five carbon copies (standard 

12-pound bond paper with 7%-pound carbons). 

The printhead operates at 900 Hz, resulting in a 

150 character-per-second (cps) print rate. Con- 

tinuous operation of this device is possible 

without forced air cooling. 

7.2.2.4 Printhead Drive. These driver circuits 

provide drive current for the printhead solenoids. 

Drive signals from the Electronic Control Sub- 

system are fed to the printhead current switches 

{(A1-A7). These switches provide current pulses 

whose sequence and duration are controlled by 

the microprocessor. Appendix K, Theory of 

Operation for the Driver Board, gives more detail. 

7.2.2.5 Carriage Drive Assembly. The car- 

riage drive is a closed-loop electromechanical 

assembly which properly positions the printhead 

as it prints each line of characters. The carriage 

supports the printhead assembly and is guided by 

rods attached to the printer frame (see Section 9 

for location). These guide rods maintain proper 

spacing between the platen and the printhead as it 

moves across the page. 

Bidirectional printing eliminates the need for a car- 

riage return after each line. The Electronic Control 

Subsystem has a two-line buffer that examines 

the next line (after printing a line) to determine 

which direction should be used to print the next 

line. This achieves minimum carriage positioning 

time (hence the term ‘‘smart printer’). 

Maximum carriage travel is 345 mm (13.6 inches} 

with velocity control over the full range of travel. 

The carriage drive operates at character 

throughput rates up to 150 cps. A dc servo motor 

controlled by the microprocessor positions the 

carriage. An optical encoder on the motor shaft 

provides signals from which velocity, position, 

and direction of carriage movement are obtained. 

7.2.2.6 Carriage Drive. The dc servo motor 

mechanically positions the carriage for printing. 

The shaft encoder attached to the rear shaft of the 

dc servo motor generates the pulse train used by 

the processor to determine the location of the 

printhead on the paper. This pulse train is also 

used to determine carriage velocity and direction 

of travel. 

Operating modes of the carriage subsystem are in- 

itializing, forward or reverse printing, and forward 

or reverse slewing. 

1. Initializing Mode. This mode is used dur- 

ing a power-up sequence or when chang- 

ing from normal to compressed print 

modes. During initialization, the carriage 

is slowly moved to the left until it strikes a 

rubber bumper. The processor detects 

this condition through the loss of encoder 

pulses. 

This known physical location is stored by 

the processor and becomes the basis for 

determining future carriage location 

through incrementing or decrementing 

position counters when encoder pulses 

are received. Two encoder outputs that 

are in phase quadrature determine the 

carriage direction. These outputs are 

shown in Figure 7-6. The phase relation- 

ship between two signals determines the 

1 

i
 

| 

PHASE A 4 | 

| 

| 

PHASE B —_____JI 

—_————Y t NOTES 

1. In normal print mode the encoder produces 288 pulses per revolution which equals a 1.8 kHz pulse train at normal print velocity of 

15 inches per second. 

2. In compressed print mode the encoder produces 475 pulses per revolution which equals a 1.8 kHz pulse train at compressed print 

velocity of 9.1 inches per second. 994386-25 

Figure 7-6. Carriage Motor Shaft Encoder Phase Relationship for Left-to-Right Carriage Motion 
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— 

VELOCITY 
(INCHES/SECOND) 

direction of rotation. The time between 

encoder pulses (t,) is inversely propor- 

tional to the carriage velocity. This can 

therefore be used by the processor to 

determine when to turn the motor on or 

off which helps regulate carriage velocity. 

Forward or Reverse Printing Mode. \n the 

forward or reverse printing mode, the car- 

riage is accelerated to 381 mm (15 inches) 

per second for normal printing or 231 mm 

(9.1 inches) per second for compressed 

printing. A velocity profile of this mode is 

shown in Figure 7-7. 

During the time interval t, (Figure 7-7), 

the motor is driven from a _ constant- 

current, 3A source to produce a linear 

carriage acceleration of 25.40 meters 

(1000 inches) per second? (nominal). At 

time t, the motor drive current is reduced 

to 1.5A to change the acceleration rate to 

127 mm (5 inches) per second? (nominal). 

At time t,, the processor determines that 

carriage velocity is greater than required 

and turns off the drive current source. 

The motor coasts down to the regulating 

Lat T 2 py 

1 OP 

point, where the processor again turns on 

the 1.5A constant-current source. In this 

manner, the velocity is regulated at print 

speed during time interval ts. 

A STOP command at t; reverses the cur- 

rent flow in the motor to decelerate the 

motor until t,. At t, the motor is turned off 

and friction stops the carriage. Forward or 

reverse carriage velocity regulation cycles 

are identical except for direction of cur- 

rent flow in the motor. 

Forward or Reverse Slewing Mode. The 

last carriage motion is the slew mode 

which is used to move rapidly over 

distances greater than two inches from 

the present carriage position to the next 

print position. 

The higher velocities in the slew mode are 

achieved by setting higher reference 

velocities in the processor program. 

Motor currents and acceleration rates are 

identical for the normal print mode. Since 

the acceleration rates are the same, the 

time required to reach slew velocity is 35 

msec. 

-- REGULATED VELOCITY: 

1§ INCHES/SECOND — NORMAL PRINT 
9 INCHES/SECOND — COMPRESSED PRINT 

2 oo
 

A0001512 

Figure 7-7, Carriage Velocity Profile in Print Mode 
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7.2.2.7 Paper Drive. This mechanism allows 

the form to be advanced through the printer in 

0.014-inch increments. It consists of a stepper 

motor geared to the paper feed shaft which drives 

two pin-fed type paper tractors. This drive is 

mounted on the printer frame (see Section 9). 

The operator may load paper either horizontally 

along the bottom rear of the printer or through a 

path entering vertically beneath the platen print 

surface. The FORM ALIGN 4 and FORM ALIGN ¥ 
control panel switches allow the operator to align 

the form vertically with the printhead. The paper is 

driven by tractors that pull and guide the forms 

through the printer. These tractors are adjustable 

between widths of 3 to 15 inches and allow 

horizontal registration of the paper. Under control 

of the microprocessor, the paper drive advances 

the form through the printer in six lines per inch 

(1/6-inch steps) or eight lines per inch (1/8-inch 

steps). 

The form thickness capacity is 0.053 mm (0.021 

inch) maximum (sufficient for one original, five 

carbons, and five copies using standard 12-pound 

bond with 7.5 pound carbons). 

A PAPER OUT sensor indicates to the 

microprocessor when the paper supply has been 

exhausted. When sensed, the microprocessor 

allows printing to continue until the end of the line 

is reached; then the control panel PAPER OUT 

lamp lights and a BUSY signal is sent to the 

transmitting device. Additionally, a bell rings five 

times to audibly call attention to the condition. 

Paper can be loaded and the printer readied to 

print in less than 30 seconds. Power need not be 

turned off during paper loading; thus vertical for- 

mat and horizontal tab information stored in the 

memory is not lost. 

7.2.2.8 Ribbon Drive. This drive uses two 

standard spools (IBM type 1443 or equivalent) 

with the ribbon material and ink specified to be 

compatible with wire matrix printing. (Refer to 

Section 9 for location.) The ribbon has a minimum 

print capacity of seven million characters. The 

spools are located underneath the access door. 

The ribbon path is set at a slight diagonal to the 

printhead in order to print over as much ribbon 

surface as possible and obtain maximum life from 

the ribbon. The spools are driven by a dedicated 

motor which moves them through a swinging 

7-8 

gear. The ribbon is reversed by changing the 

motor rotation direction when one of the eyelets 

(at either end of the ribbon) actuates a switch. 

The drive is turned off when printing ceases for 

one second, 

7.2.3 Paper Feed Subsystem ; 

This subsystem controls the paper motion in the 

Model 810 Printer. Paper advance is performed 

with a 15° variable-reluctance stepper motor 

geared to the paper feed tractor shaft. Each step 

of the paper advance motor moves the paper 0.36 

mm (0.014 inch). Twelve steps achieve a full line 

advance in the six lines-per-inch mode. Nine steps 

move the paper a full line in the eight lines-per- 

inch mode. 

Paper feed rate is seven inches per second in the 

slew mode. A line feed of eight lines-per-inch re- 

quires 25 msec. The six lines-per-inch mode re- 

quires 33 msec. 

Limited reverse paper feed is possible via the 

unique electronic paper alignment system used on 

the Model 810. Reverse paper feeds are limited to 

one motor step (0.014 inch paper travel) each time 

the operator presses the FORM ALIGN ¥ switch. 

The microprocessor controls the paper advance 

mechanism through the logic signals indicated in 

Figure 7-8. Proper sequencing and timing of the 

signals Phase A (P@A), Phase B (P@B), and 
Phase C (P@C) control the direction and rate of 
rotation. PSTEP and PFAST signals determine the 
magnitude of the constant-current source and the 

decay characteristics of the current wave forms. 

Paper slewing at 178 mm (seven inches) per sec- 

ond requires sequencing the phases at 500 pulses 

per second. 
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7.2.4 Power Supply 

The power supply, TI Part No, 994534, provides 

the necessary regulated and unregulated voltage 

requirements for all printer subsystems. It also 

generates power-good and reset signals for in- 

itializing the microprocessor system when power 

is turned on. The power supply is physically 

distributed over the ac module, Motherboard, and 

power supply printed circuit board assembly 

(Figure 7-9). 

The ac module (Figure 7-9) converts the ac line 

voltage to lower ac voltages required by the power 

to unregulated dc voltage used by other subsys- 

tems within the printer. The lower ac voltages are 

fed into the Motherboard and power supply 

board, where they are converted to various ac and 

dc voltages required to operate the printer. The 

fallowing voltages are distributed to the subsys- 

tems through the Motherboard. 

+28 Vac, 1A +8 SW 

+30 Vdc, 3A —5 Vdc regulated, 10 mA 

—75 Vdc, 0.5A +12 Vdc regulated, 350 mA 

— 12 Vdc regulated, 350 mA 

Power-Good/ 

+5 Vdc regulated, 4A 

Figure 7-9. Model 810 Printer Power Supply Block Diagram 
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The ac line is fused with either a 5.0 A fuse for 100 

or 120 volts, or a 2.5 A fuse for 220 or 240 volts. 

(See Section 2 for information on line voltage 
selection.) 

The secondary side of the power transformer has 

five fuses located on the Motherboard. Look at 

drawing number 994531, sheet 2, in Section 9 for 

location of these fuses or see Figure 5-3. 

7.2.5 Line Buffer Option Interface 

The Line Buffer Board, Tl Part No. 994503, con- 

sists of a TTY interface, an EIA interface, a univer- 

sal asynchronous receiver/transmitter (UART) 
which is the TMS 6011 (Appendix G), baud rate 
clock generator, control character decoder, 

132-printable-character counter, BUSY signal 

generator, ACKNOWLEDGE signal timing logic, 

and software control which resides in 256 x eight 

bit PROM. (See Figure 7-10.) 

The parallel data is stored in the FIFO (on the 
processor board) via the parallel data bus in two 

ways. If the parallel data comes in through the 

parallel interface port, it is stored in the FIFO by 

the data strobe signal (DTSTRB). If it comes from 
the UART, it is stored in the FIFO by the data 

ready signal (DR). 

When the data is stored in the FIFO, the hardware 

control generates an acknowledge pulse to the 

parallel interface port and a data ready reset 

(DRR) signal to the UART. The control character 

decoder decodes carriage return (CR), line feed 

(LF), vertical tab (VT), form feed (FF), DC3, and 

delete (DEL) characters on the parallel data bus 

and sends a signal to the hardware control logic. 

The 132-printable-character counter generates a 

carry signal on the 132nd printable character. This 

carry signal is ORed with the signal from the con- 

trol character decoder. The result sets the line buf- 
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Figure 7-10. Simplified Line Buffer Interface Block Diagram 

Incoming serial data from a sending device is fed 

into the UART through the EIA or TTY interface. 

The EIA serial data, when in use, overrides the 

TTY serial data. The serial data is converted into 

parallel data by the UART and buffered to the 

parallel data bus which then goes to the processor 

board. 

The baud rate clock generator, which sets the 

UART receiver baud rate, is controlled by the soft- 

ware residing in the PROM. The UART and the 

parallel interface port have direct access to the 

parallel data bus. 
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fer boards BUSY signal. The software control 

residing in the PROM implements the following 

hardware logic functions. 

@ Clears the BUSY signal when the FIFO is 

empty 

@ Resets the 132-printable-character 

counter 

@ Sets the baud rate clock for the UART 

receiver



@ = Enables or disables the UART 

@ = Sets the line width to 132 characters 

7.3. THEORY OF OPERATION 

This subsection presents a block diagram level 

discussion and circuit description at the printed 

circuit board level on the theory of operation of 

the Model 810 printer. Refer to the preceding 

subsection for printer subsystem level descrip- 

tions. 

7.3.1 Overview 

The Mode! 810 printer electronic subassemblies 

are contained on the ac power module, the 

Motherboard, and four printed circuit boards that 

plug into the Motherboard. The four boards in- 

clude the processor board, the power supply 

board, the driver board, and the optional interface 

boards. The drawings in Section 9 show the 

physical location of these components, and Figure 

7-11 illustrates their functional relationship. 

NOTE 

The major functional blocks at the sub- 

system level include the Electronic 

Control Subsystem, Printhead Car- 

riage Subsystem, Paper Feed Sub- 

system, Power Supply, and the Line 

Buffer Option Interface. These blocks 

are described in subsection 7.2. Opera- 

tion of control panel switches and 

indicators is described in Section 3. 
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Figure 7-11. Model 810 Printer Simplified Electronics Block Diagram



The processor board (Figure 7-12) contains an 

8080A microprocessor, a TMS 5501 1/O and tim- 

ing device, RAM, ROM, and optional PROM 

memories. It also contains interface logic circuitry 

for interfacing with the control panels and driver 

board. The microprocessor and associated soft- 

ware or firmware programs control operations of 

the printer. The commands for them are received 

from the control panel switch settings, incoming 

data, control panel signals, or pulse feedback 

from the encoder. The microprocessor also 

generates the control and timing signals required 

by the driver board. 

The power supply board supplies regulated +5 

Vdc, —12 Vdc, and +12 Vdc for operation of 

both the processor and the driver boards. It also 

supplies +8 SW dc voltage, unregulated +30 

Vdc, and unregulated —75 Vdc to the driver 

board. This board also generates power-good 

(PWRGOOD) and reset (RST) signals which in- 

dicate to the processor board that the regulated 

+5 and + 12 volt supplies are above the minimum 

required levels. PWRGOOD also controls the +8 

SW power to the driver board. Thus_ if 

PWRGOOD goes false (indicating an out-of- 

tolerance power supply), all of the power stages 
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(SHEET) numbers in the dashed-line blocks refer to the schematic 994247 sheet numbers in Section 10. 

Figure 7-12. Processor PC Board, Detailed Block Diagram 

The driver board contains the printhead, the car- 

riage motor, and the paper feed motor driver cir- 

cuits. These drive circuits receive control signals 

from the processor board and generate drive cur- 

rents to the printhead, carriage motor, and paper 

feed motor. 

The power supply provides all voltages (regulated 

and unregulated) necessary to operate the printer. 

Power is distributed to the printer through the 

Motherboard. The ac module provides 40 Vac 

center-tapped, 65 Vac, and unfiltered + 30 Vdc to 

the power supply board, as well as 28 Vac to 

operate the cooling fan and the ribbon drive. 

7-12 

on the driver board are disabled— which prevents 

application of power to the motors and printhead 

during power-up or a power fault. 

The bell and power control circuits for the ribbon 

drive motor are also located on the power supply 

board. Logic level signals from the processor 

board control the bell and ribbon drive. 

7.3.2 Processor Board 

The processor board, TI Part No. 994244, consists 

of an 8080A microprocessing system; serial and 

parallel communications interfaces; operator and



driver board interfaces; a carriage speed counter; 

and printhead, timing, and sensor logic. Figure 

7-12 is a detailed block diagram of the processor 

board. The sheet numbers on the diagram refer to 

sheets of the detailed logic diagrams of the pro- 

cessor board, drawing number 994247, located in 

Section 10. 

The processor board monitors all printer inputs. 

From these inputs, it also generates all necessary 

timing and control signals to effect data transfers, 

carriage motion, and paper motion, and to 

generate printable characters through the wire 

(dot) matrix printhead. 

7.3.2.1 Microprocessor System. The 

microprocessor system consists of a Texas I|n- 

struments 8080A microprocessor (Appendix D), 

256 bytes of RAM, 4K bytes of ROM, 1K bytes of 

PROM, a special-purpose TMS 5501 1/0 and tim- 

ing device (Appendix E), and a 256-character FIFO 

buffer. 

The RAM provides memory workspace for the 

8080A microprocessor. The RAM holds one line of 

132 characters to be printed, provides up to 40 

bytes of space for storing microprocessor register 

contents during interrupt cycles, and provides 

temporary storage for microprocessor flag 

registers. 

During an interrupt cycle, the microprocessor 

register contents are stored in RAM (referred to as 

a “‘push-down stack’), which allows the 

microprocessor to use the internal registers while 

servicing the interrupt. When the microprocessor 

returns to normal operation, the pushdown stack 

is written back into the microprocessor register 

from RAM. 

The ROM contains the dot patterns for printable 

characters as well as software or firmware pro- 

grams—routines required to perform the various 

printer functions (e.g., generating the rotating 

character barberpole pattern during the self-test 

mode). 

Optional PROMs are used for various language 

applications (Appendix C). The PROMs contain 

additional firmware which works with ROM- 

resident firmware to perform tasks required for 

other specific customer applications. * 

The TMS 5501 |/O and timing device receives all 

incoming serial data and converts it to parallel 

form. The 8080A firmware writes the data into the 

256-byte FIFO buffer. The FIFO buffer stores the 

input characters while the printer is printing. See 

Appendix E for a detailed description of the TMS 

5501 Multifunction Input/Output Controller. 

The 8080A communicates with all other com- 

ponents of the microprocessing system through a 

16-bit parallel address bus and an 8-bit parallel 

data bus. When power is turned on, the 

microprocessor is initialized by the reset signal 

from the power supply. It then begins executing 

instructions starting at hexadecimal address 0000 

(located in ROM). Paragraph 7.3.2.5 presents a 

description of the software and Appendix D is a 

detailed description of the TMS 8s080A 

Microprocessor. . 

7.3.2.2. Communications Interfaces. The pro- 

cessor board monitors receive data from the serial 

EIA and the parallel data interfaces. Asyn- 

chronous serial data is received in accordance 

with ANSI Standard X3.16—1966 for character 

structure and parity sense, and ANSI Standard 

X3.15—1967 for bit sequence. Baud rate and 

serial/parallel operation are selected by the 

operator as described in Section 3. Whereas 

parallel data is written directly into the FIFO, serial 

data is routed through the TMS 5501 device, 

which converts it to parallel form. The 8080A pro- 

gram then writes the received character into the 

FIFO. 
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7.3.2.3 FIFO Buffer. The FIFO memory is im- 

plemented in hardware logic. It consists of an in- 

put register with selection of processor or parallel 

data (U5 and U16 on drawing number 994247, 

sheet 8, in Section 10), RAM memory (U3 and 
U14 on sheet 8), a counter to indicate the next 

available memory cell (U15 on sheet 8), up/down 

counters (U52 and U64 on sheet 8), and decoding 

circuits to remember the number of characters in 

the FIFO and to provide empty and full status 

signals. A write cycle is initiated by the parallel 

data strobe (DSTRB) or the serial FIFO write 

strobe (SFWR) clocking flip-flop (U73 on sheet 5). 

Figure 7-13 is a FIFO memory write cycle timing 

diagram. Storing of data in the FIFO is synchro- 

nized to occur during the microprocessor M1 or 

instruction fetch cycle in order to ensure that the 

FIFO is not being accessed by the 8080A 

microprocessor. 

DSTRB— 

7.3.2.4 Printhead Carriage Control. The 

processor board generates signals for printhead 

carriage speed control, for vertical paper posi- 

tioning, and for printing. 

1. Carriage Positioning and Control. The 

microprocessor generates a _ carriage 

direction command (CMFWD), a motor 

on/off command (SCON), and an ac- 

celeration level control signal (ACC). 
These signals are active when low. A low 

level on all three causes the carriage to 

move forward (left to right) at high ac- 
celeration. The microprocessor tracks 

carriage position by counting sensor inter- 

rupts produced by the carriage motor 

encoder. A ‘'zero” or reference position is 

established by initializing the carriage 

against a mechanical stop at the left 

margin. ‘ 

+ SFWR 

l 
] 

STN SYNC 

MIWRQ 

DBIN 4§— Sw / \ 

FWR — 

“WM -— = WAITING TIME FOR M1 CYCLE = 9 psec MAX. 
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Figure 7-13. FIFO Memory Write Cycle Timing Diagram 
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Carriage Feedback Sensor System. As 

the carriage moves, its motor encoder 

produces a pair of pulsed signals with a 

90° phase difference. These signals, TOA 

and T@B, are synchronized with clock 

signal CLKO1A, and fed to a four-state 
controller to produce the count interrupt 

signal, SENSOR, and a direction indicator 

signal (FWT). (Refer to drawing number 

FORWARD | 
STATES 0 | 1 | 2 | 0 | 1 | 2 | 0 lila] tt) 

994247, sheet 9, zones 4, 5, and 6). Figure 
7-14 provides an encoder pulse state 

diagram. For normal printing the pulses 

occur at a rate of 120 per inch. With the 

compressed print option, a second pair of 

pulses at a rate of 198 per inch is also pro- 

duced. The selection between these two 

is made by the signal COCHO and in- 

verted OR/AND gates U23 on sheet 9, 

zones 7 and 8. 

lal o talal | 

| | | TOA | | LJ} LJ 
REVERSE 
STATES | 2 Jalal a tall 3 li [el 

COUNT 

0001518 

3 bila rlals 

fr LI LI LI LI 1] 

(+) S 

(:) DOWN (+) 

Figure 7-14. Carriage Motor Shaft Encoder State Diagram 
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Carriage Speed Control. The 

microprocessor sets the control signal 

(SCON) by comparing the actual speed 
measured by a reference counter (U44 on 

sheet 9) to a desired value. If the speed is 

too low, SCON is turned on (low). If the 

speed is too high, SCON is turned off. 

Counter U44, when enabled, counts with 

a resolution of 8 microseconds. When a 

maximum count of 252 is reached or a 

sensor interrupt occurs, the counter is 

stopped by making CTEN low. The value 

stored in the counter is read by the 

microprocessor as part of the sensor in- 

terrupt routine which generates the signal 

RDCTR. This signal produces a counter 

reset (CLRCTR) pulse which enables the 

counter again on the next clock (CLKO1). 

Since the sensor interrupt to read counter 

time is constant, the value of the 

reference counter is proportional to the 

time between sensor interrupts. Refer to 

the speed counter timing diagram in 

Figure 7-15. 

Character Printing. Figure 7-16 illustrates 

that the space allotted for printing each 

character is divided into twelve equal in- 

crements. Three of the increments space 

between characters when no commands 

are issued to the printhead solenoid 

drivers. Following the remaining nine sen- 

sor interrupts, the microprocessor 

transfers the appropriate dot pattern from 

the ROM to the printhead control latch 

(U28 on sheet 6) via signal CNTLI. This 
signal also clocks flip-flop U73 on sheet 5 

producing a low on the printhead control 

signal, PHCTL, enabling the outputs of 

the printhead control latch. PHCTL 

returns to a high level when the reference 

counter reaches a count of 56 or 448 ysec 

after the microprocessor reads_ the 

reference counter. Since the CNTLI signal 

occurs about 45 psec after RDCTR, the 
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Figure 7-15. Carriage Speed Control Counter 
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Figure 7-16. Forming the Character ‘““W”



resulting solenoid control pulses are ap- 

proximately 400 usec in duration. Forma- . 

tion of the character “‘W”’ is illustrated in 

Figure 7-16. A complete timing diagram 

of one solenoid for both forward and 

reverse motion is shown in Figure 7-17. 
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Figure 7-17. Printhead Solenoid Timing Diagram 

7.3.2.5 Software. When power is applied to 6. Align the stepper motor to phase A. 

the printer, the 8080A is reset to hexadecimal ad- 

dress 0000 by the reset (RST) signal from the 7. Align the carriage to the left bumper. 

power supply. The microprocessor then begins 

executing instructions stored in ROM to perform 8. Initialize printer options. 

the following tasks. 

1. Clear RAM. 
The CPU then moves to the NORMAL or TEST 

mode, depending on the position of the control 2. Initialize flags, states, constants, and 
‘panel mode switch. variables. 

3. Clear the TMS 5501 device and unmask 1. Background Loop and Major Subroutines 

interrupts. (NORMAL mode). In NORMAL mode the 
microprocessor continues to loop through 

4. Initialize the control latches and turn off the background software waiting for an 
ERROR, PAPER OUT, and BUSY lights. interrupt. The major subroutines in this 

loop initiate tasks such as paper motion, 

5. Start the 24 msec fail-safe timer. carriage motion, and printing. These 
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tasks are then completed by interrupt- a. 

driven software with the microprocessor 

returning to the background loop during 

spare time. (Refer to Figure 7-18, the Nor- 

mal Print Mode Flowchart.) 
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Figure 7-18. Normal Print Mode Flowchart 

SCAN and IMPLEM. The SCAN 

subroutine reads the control panel 

switch and stores any inputs for im- 

plementation (IMPLEM subroutine) 
when printing of the current line is 

completed or immediately if the 

printer is not busy. 

DOPMC. The DOPMC subroutine 

initiates any paper motion indicated 

by a character received over the line 

(LF, CR, VT, FF, or DC3). The ac- 

tual paper motion is an interrupt- 

driven sequence handled by Timer 3 

software. 

E100. During the time required to 

complete paper motion, the E100 

subroutine is called to prepare the 

next line for printing. E100 handles 

all characters with a series of accept 

states which select characters as 

printable and control, or as 

characters which alter the operating 

characteristics of the printer. Table 

7-1 lists the accept states and the 

Table 7-1. Printhead Subroutine E100 Accept States 

State Function Sequence 

ACPTS1 Normal state; handles control 

and printable characters 

ACPTS3 Escape handler ESC 

ACPTS3 Substates: 

Go to 6 lines per inch ESC, 4 

Go to 8 lines per inch ESC, 5 

Go to 10 characters per inch ESC, 6 

Go to 16.5 characters per inch ESC, 7 

ACPTS4 Horizontal tab to address DC4, CHR 

ACPTS5 Set vertical tabs ESC, 1, CHR, ... CHR, NUL 

ACPTS6 Set form length ESC, 2, CHR 

ACPTS7 Set horizontal tab ESC, 3, CHR, ... CHR, NUL 

ACPTS8 Vertical tab to address OC2, CHR 

ACPTS9 Change column count ESC, :, CHR 

ACPS10 Store VFU channel ESC, 8, CHR 

ACPS11 Recall VFU channel ESC, 9, CHR 
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sequence of characters required to 

reach them. Figure 7-19 is a diagram 

of the accept states. E100 also ar- 

ranges characters in the print buffer 

for the next line to be printed, com- 

putes the best direction and speeds 

for the carriage to reach the printing 

start point, and initiates carriage 

motion when paper motion is com- 

pleted. Carriage motion and printing 

POWER-UP 

are then handled by interrupt-driven 

software (Sensor-Trap 2). 

v 

BAUDFX. If the printer is offline in 

the NORMAL mode, the 

microprocessor loops through the 

BAUDFX subroutine to-update the 

pencil switch inputs on the control 

panel. 

994386-38 

Figure 7-19. Printer Subroutine E100 Accept States State Diagram 
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Test Loop (TEST mode). In the TEST 

mode the microprocessor handles manual 

format inputs offline. The form length and 

vertical tabs may be altered and the 

manual Save and Recall switches for the 

VFU option are also active in this loop. 

Online in the TEST mode, the 

microprocessor uses the SCAN, IM- 

PLEM, DOPMC, and E100 subroutines to 

/ START / 

Y 

print a rotating barberpole test pattern 

and also handle manual inputs. (Refer to 

the Test Mode Flowchart, Figure 7-20.) 

interrupt-Driven Software (Sensor-Trap 

2). The sensor interrupt software controls 

all carriage motion, speed, and printing. 

Table 7-2 lists the function of each of the 

12 carriage states and their maximum ex- 

TEST 
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NN NO SCAN 
ONLINE 7] SWITCHES 
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TEST MANUAL 

PATTERN INPUTS 
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Figure 7-20. Test Mode Flowchart 

Table 7-2. Carriage State Maximum Software Execution Times (Microseconds) 

State Standard Full-ASCII Katakana 

Option Option Option 

CARSTO - STOP 148.5 

CARST1 CREEP 21/7 

CARST2 APPROACH START OF PRINTING 424 487 507.5 

CARST3 PRINT 392 455 475 

CARST4 SLEW 152 

CARSTS5 .- DECELERATE TO PRINT SPEED 187 

CARST6 DECELERATE TO STOP 240 

CARQ]7 - BACK OFF 246.5 

CARST8 - DECELERATE AND REVERSE 218 
DIRECTION 

CARSTS — INTERIM 158 

CARS10 - IGNORE 192 

CARS11 — UPDATE CALCULATIONS 111.5 



ecution time. Table 7-3 lists the carriage 

motion reference speeds. A carriage state 

diagram is shown in Figure 7-21. 

Table 7-3. Carriage Motion Reference Speeds 

Speed 
Reference State (Inches/Second) 

PRINT CARST 2, 3 13.1 

PRINT2 CARST 2,3 14.5 

SLEWS CARST 4 39.2 

SLPRIN CARST 5 16.9 

BAKCRP CARST 1, 7 5.5 

STOPRF CARST 6 9.4 

SLEW INTERIM CARRIAGE JAM 

ANY STATE 

DECELERATE TO PRINT 

APPROACH PRINT CALCULATE UPDATE 

TURN 

AROUND 

STOP 

DECELERATE TO BACK OFF 
STOP 

994386-40 PRINT 

Figure 7-21. Printhead Carriage State Diagram 
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4. Timer 3—Trap 3. The Timer 3 interrupt riage motor if an obstruction prevents 
software controls the stepper motor, all sensor interrupts from occurring for 
paper motion except vertical alignment, longer than 24 msec during printing. 
and long and short time delays. Four Timer 4 also controls the error bell and 

Timer 3 modes handle the following func- blinking light during a carriage jam and, 
tions: during normal operation, shuis off the rib- 

bon drive if no printing occurs for one 

Mode 0—Last 10-msec step of any second. 
paper movement 

Mode 1—All paper movement ex- 

cept the last step 

Mode 2—Time delays less than 16 7.3.3 Driver Board 
This board, TI Part No. 994528, may be divided in- msec 

Mode 3—Time delays greater than to three areas: printhead driver circuits, carriage 

16 msec motor circuits, and paper feed motor circuits 

(Figure 7-22). All drivers are constant-current 

switching regulators. Power for the carriage driver 

motor and paper feed motor is derived from the 

+30 Vdc supply. Power for the printhead 

solenoids is derived from the — 75 Vdc supply. For 

the driver board, Part No. 994322, look at Appen- 

5. Serial Data Input—Trap 4. Serial data ar- 

riving in the receive buffer of the TMS 

5501 is removed and stored in the FIFO. 

6. __Fail-Safe Timer or Timer 4— Trap 6. The 

fail-safe timer is used to shut off the car- dix K. 
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Figure 7-22. Driver PC Board Block Diagram 
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7.3.3.1 Printhead Driver Circuits. These cir- 

cuits provide current pulses of the proper magni- 

tude for excitation of the print wire solenoids. The 

sequence and duration of the pulses are defined 

by the microprocessor, which provides active low- 

level logic input signals SF1 through SF7 to the 

printhead driver circuitry (Figure 7-22). Driver 

stages Ai through A7 act as on/off switches and 

current sensors for each of the seven printhead 

solenoids. A1 through A7 contain switching tran- 

sistors Q12 through Q72 (e.g., Al contains 012, 

A2 contains Q22, etc.) which _are controlled by 
active low-level logic inputs (SF1 through SF7) 

from the microprocessor. The simplified sche- 

matic of the printhead driver in Figure 7-24 shows 

only one of the seven drive stages Ai through A7 

(drive stage is enclosed by dotted lines). The 

seven drive stages are connected in parallel, with 

each logic signal SF1 through SF7 controlling its 

respective printhead solenoid switch Q12 through 

Q72. 

Power is supplied to the printhead from the unre- 

gulated —75 Vdc bus by the transistor switch 

Q106. The +8 SW supply must be present to 

supply drive for 0106. Because the +8 SW sup- 
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ply is present only when PWRGOOD is true, firing 

of the printhead needles will be inhibited during 

power-up and power-down sequences or during 

times of marginal logic power conditions. 

The switching action of the current regulator 0106 

and the driver stages Al through A7 combine to 

generate the solenoid current profile illustrated in 

Figure 7-23. When_one or more of the input sig- 

nals SF1 through SF7 is activated by the micro- 

processor, the respective transistors 012 through 

Q72 and the current regulator transistor are 

switched on. Current begins to flow from —75 V 

common, returns through the selected drive 

stages and Q106 to the — 75 V supply. The current 

through the selected printhead solenoids rises at a 

rate determined by the solenoid inductances (Sec- 

tion 1 of Figure 7-23). When the voltage across 

the sense resistors, R11 through R71, becomes 

more negative than VREF, the reference voltage 

to the comparator U104 turns Q106 off. The 

solenoid currents then begin to decay through the 

sense resistor drive stage switch Q12 through Q72 

and CR101. The comparator allows the current to 

fall approximately 0.25 amperes before the com- 

parator U104 turns Q106 on again (Section 2 of 
Figure 7-23). The current oscillates in this mode, 

Q106 switching on and then off, for the duration 

of the inputs (SF1 through SF7). Because of the 

parallel connection of the driver stages and the 

sense resistors, the switching regulator will track 

the solenoids which are rising the fastest and 

decaying the slowest. 

When the input_signals from the microprocessor 
(SF1 through SF7) become high, the driver stages 
and current regulator transistors switch off. Then 

current in the printhead solenoids is returned to 

the —75 V supply through CR14 through CR74 

and CR101. The resulting current decay in the 

solenoids is shown in Section 3 of Figure 7-23. 
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Figure 7-24. Printhead Power Driver Simplified Schematic 994386-43 
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7.3.3.2. Carriage Motor Driver Circuit. This 

circuit is a bidirectional, two-level, regulated cur- 

rent source. ‘‘Bidirectional’’ describes its ability to 

drive the carriage in either direction by reversing 

motor current direction. The high-level current 

setting is used during periods when high accelera- 

tion or deceleration rates are required, such as 

starting from rest, accelerating from print speed to 

slew speed, decelerating from slew to print 

speeds, or stopping from print speeds. The low 

current setting is used during the print speed or 

slew speed regulating mode to minimize velocity 

variations during these phases of operation. With 

constant current motor drive, carriage accelera- 

tion is constant. 

Nominal acceleration values for the two levels of 

current are: 

Motor Current Acceleration 

Level Amperes Meters/Sec’ Meters/Sec? 

Hi (ACC— = 1) 2.85 + 5% 25.4 38.1 

Lo (ACC— = 0) 1.43 + 5% 12,7 25.4 

+8SW 

Deceleration 

These values allow the carriage to reach print 

speed (15 inches-per-second) in 15 msec, or slew 

speed in 35 msec. 

The carriage motor drive control signals from the 

processor board (Figure 7-25) are: 

CMFWD~— _A low on this line sets direction of 

current flow in the carriage motor to 

produce forward carriage motion 

(left to right) 

SCON— A low on this line turns on the motor 

current 

ACC— A low on this line sets the motor 

current to the high acceleration 

value (2.85A nominal). 

+ 8SW 

DRIVE DRIVE 

CIRCUIT -—{ Q109 on }-—_ CIRCUIT 

+ - _ 

scoN- —— "> L___._ scon— 
CMFWD CMFWD— 

—_>> 
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ACCELERATION 
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REFERENCE 
ASU 106 
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Figure 7-25. Printhead Carriage Driver Simplified Schematic 
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The basic circuit of the carriage motor driver is a 

switching mode current regulator which operates 

from the unregulated +30 Vdc bus. The main 

components are illustrated in simplified form in 

Figure 7-25. The four power transistors operate in 

pairs (0109, Q114 and Q111, Q110) to establish 

current flow through the motor in a positive or 

negative direction. Motor current always flows 

through the sense resistor R148 in the same direc- 

tion. 

Figure 7-26 illustrates current flow for a forward 

command from the processor board. The 

CMFWD signal is through the driver circuits turn- 

ing on Q114. Q114 remains on as long as the pro- 

cessor is commanding forward motion. CMFWD 

prevents 0110, Q111 from conducting (Figure 

7-25). The operation of the carriage motor circuit 

can be analyzed using the conduction paths il- 

lustrated in Figure 7-26 for forward motion. Con- 

duction in transistor Q109 is controlled by three 

signals: CMFWD, SCON-, and low. 

+30 Vde 

+8SW | | 

DRIVE 
CIRCUIT 109 Ih 

LM RM, _ 
scon—- ——~ Oru — 

CMFWD a - 
—_______J 

LOW | CR110 l CR113 +8SW 

| | 

| I | 
J a4 DRIVE | pT TTT TT CIRCUIT 

| | 

| R148 
L _— J 0.25 ohm ILOW 

+7 108 

ACCELERATION 
VOLTAGE ACC— 
REFERENCE 
A9U106 

A0001529 994986-45 

Figure 7-26. Printhead Carriage Driver Circuit Forward Command 
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CMFWD and SCON-— are generated by the pro- 

cessor board and are assumed to be true for this 

part of the circuit analysis. 

low is a logic level signal generated on the driver 

board by comparator U108, which compares a 

voltage drop across R148 to one of two dc 

reference voltages. The voltage drop across R148 

is proportional to the motor current. The dc 

reference voltage is selected by an FET switch 

(A9U106) when the ACC command is sent by the 
processor board. The output of comparator U108 

is at a logic one level if the voltage drop across 

R148 is less than the selected dc reference 

voltage. Thus, low is high when the motor cur- 

rent is below the reference selected, or low when 

the motor current is greater than the reference. 

Assuming the processor has selected forward 

motion by setting CMFWD and SCON — true, low 

determines if Q109 is conducting. When Q109 is 

turned on, current !, (Figure 7-26) exponentially 

increases towards a target value set by the 

unregulated supply voltage, the back elec- 

tromagnetic field generated by the motor, and the 

circuit resistance. The time constant of this ex- 

ponential rise is set by the motor inductance and 

the circuit resistance. Figure 7-27 illustrates a 

typical motor current waveform from turn-on 

through the first few regulating cycles. 

TARGET CURRENT = 

MOTOR 

CURRENT 

COMPARATOR U108 / 

UPPER TRIP POINT | 

COMPARATOR U108 
LOWER TRIP POINT —_ 

A001530 

AVERAGE MOTOR CURRENT Inq (AVG) 

ACC = 1 2.86 A (NOM.) 

ACC = 0 1.43 A (NOM.) 

994386-46 

Figure 7-27. Printhead Carriage Motor Current Waveforms 
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When the motor current reaches the comparator 

upper trip point, |,ow goes low, turning 0109 off. 

The current path shown as |,, therefore, is inter- 

rupted. Motor current cannot change _instan- 

taneously, however, due to the motor inductance. 

The collapsing magnetic field in the motor tries to 

maintain the motor current. Figure 7-26 illustrates 

this current path (I,). 

Figure 7-27 illustrates the exponential decay of 

motor current |,. The motor inductance and circuit 

resistance determine the time constant or decay 

rate for the motor current. 

The comparator circuit has a designed-in 

hysteresis which causes the lower trip point to be 

approximately 150 mA lower than the upper trip 

point. When |, decays to this lower trip point, tLow 

goes high again (Figure 7-26). This action turns 

Q109 on again and current is again established 

along current path I,. Q109 is turned on and off at 

a frequency determined by the current rise (I,) and 

fall times (Il,) and the amount of comparator 

hysteresis. 

The nominal frequency is 10 kHz, although this 

value can vary widely with variations in motors 

and the +30 Vdc unregulated supply voltage. As 

long as SCON— and CMFWD remain true, this 

switching action continues and produces a con- 

stant average current in the motor windings. This 

average motor current is between the upper and 

lower comparator trip points as shown in Figure 

7-27. Average motor current is also determined by 

the dc reference voltage applied to the com- 

parator positive input terminal. When ACC— is 

true, the average motor current is 2.86A 

(nominal). When ACC— is false, the average 
motor current is 1.43A (nominal). 

Bidirectional printhead drive capability is achieved 

by reversing the current flow in the motor. The 

processor changes the circuit configuration by 

changing CMFWD form true to false (Figure 

7-25). In the reverse direction, Q109 and Q114 are 

turned off and Q111 and Q110 are turned on. 
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Regulation in the reverse direction is similar to the 

forward current cycle except that the current 

flows through 0110, Q111, CR109, R148, and 

CR112. 

The Logic Driver diagram (drawing number 

994527 in Section 10) is a detailed schematic of 

the carriage motor power circuits. The basic cir- 

cuit components are 0109 through Q114, CR110, 

CR112, and U108. Transistors Q107, Q108, and 

logic gates U107A and U105A form the drive cir- 

cuit and logic functions for Q109. Transistors 

Q112, Q113, and logic gates U105B and U107B 

form the drive circuit and logic functions for Q111. 

Q110 and 0114 are high-gain Darlington power 

transistors requiring minimal base current through 

R138 and R146, respectively. Diodes CR109 and 

CR113 prevent inverted mode operation of Q110 

and Q114 during the motor current decay phase 

(l,, Figure 7-27). 

CR107 is a 1-percent, 5.1V zener reference diode 

which sets the 2.86A current level for high ac- 

celeration. This same 5.1V reference source is 

divided down by R131 and R133 to set the 1.43A 

reference for U108. U106 is a quad FET switch 

which selects the required reference. The 

reference voltage set by CR107 is also used by the 

paper feed motor drive circuit. 

U108 is an inverting comparator with the 

hysteresis level set by R154. Resistor R155 and 

CR114 bias the output stage of U108 to 0.6V 

below ground. This provides additional noise 

margins when coupling to TTL circuits grounded 

on the Motherboard. 

The +8 SW supply voltage controls the base 

drive to Q110 and Q114 directly and to Q109 and 

Qi11 indirectly. Thus, the +8 SW supply forms a 

positive motor drive inhibit function independent 

of logic supplies, which prevents application of 

power to the carriage motor during power-up se- 

quences or marginal power conditions since the 

+8 SW is only turned on when power-good is 

true. (See paragraph 7.3.4.7 for a power-good cir- 

cuit description.)



7.3.3.3 Paper Feed Motor Drive Circuits. 

Commands from the microprocessor enable the 

stepper motor driver circuits which provide cur- 

rent for the three-phase variable reluctance (VR) 

stepper motor. Logic signals from the 

microprocessor control the sequence, direction, 

and magnitude of current through each of the 

windings to start, brake, or reverse paper motion 

(forms). Paper direction is controlled by pulsing 

the motor’s A, B, and C windings in the proper 

order (A, B, C; A, B, C...etc. for forward; or C, B, 

A; C, B, A...etc. for reverse). 

The VR stator consists of various wire-wound 

poles (Figure 7-28). The rotor consists of a cylin- 

drical, toothed member. The number of teeth 

determines the step angle required (15° for the 

810). When current flows through the motor 

windings, torque is developed to rotate the rotor 

to the position of minimum path reluctance. 

40001531 15° VR Stepper (3-phase), 

complete winding shown for 

one phase only. 994386-47 

Figure 7-28. Variable Reluctance, Paper Feed 

Stepper Motor 

This position is statically stable, i.e., external 

torque is required to move the rotor from its 

present position. This position is not an 

“absolute” position since there are many stable 

positions of the motor. 

When a different set of windings is energized, the 

minimum reluctance occurs at a different set of 

poles and rotor teeth, moving the rotor to a new 

position. 

This action produces rotational speed and torque 

coupled to the paper drive tractors through a 

7.5-to-1 gear set. When the phase rotation 

sequence stops, the rotor position becomes fixed. 

The rotor detent torque is due to the holding cur- 

rent which locks the tractors and paper into posi- 

tion for printing. 

When the energizing sequence is stopped, the 

rotor continues to move because of motor and 

load inertias. The motor overshoots until sufficient 

reverse torque is developed to pull the rotor back 

to the detent position. Special timing is used in 

the stepper motor drive sequence to minimize 

overshoot. 

Figure 7-29 illustrates the major component parts 

of the switching regulator drive current for all 

three phases. These motor drive circuits form a 

switching mode and constant current regulator 

which operates from the unregulated +30 Vdc 
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Figure 7-29. Stepper Motor Drive Circuit, Simplified Diagram 
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bus. The switching action (which regulates the 

current in a selected phase) can be analyzed using 

the simplified single phase schematic illustrated in 

Figure 7-30. 

1. 

POA - 30 Vde UNREGULATED 

| 
DRIVE 

CIRCUITS 

CR115 

PoA PFAST 

| | 
DRIVE 

CIACUITS 

| 
+BSW 

CR118 

Hold mode operation. The hold mode 

energizes phase A (P@A) of the stepper 
motor with a low-level signal. Phase A is 

> 30 Vde 

\"" 

<«— |2c 

VOLTAGE 

REFERENCE 

SWITCH 

ASU 106 

PSTEP - 

Figure 7-30. Stepper Motor Drive Circuit, Phase A 

The PNP transistor labeled 0116/0117 is a quasi- 

PNP circuit formed from an NPN output stage and 

a PNP driver. Q116/Q117 is turned on by a com- 

bination of signal P@A from the processor board 

and the output of comparator U109. 

The power circuits are controlled by the processor 

board through the following logic signals: 

PSA— An active low on one of these signal 

P2B— lines determines which of the.three 

P2C— phases will be energized. One phase 

is energized at all times (the signals 

are exclusive). 

PSTEP— An active low on this line sets the 

motor phase current to 3.0A 

nominal. A high level sets the cur- 

rent to 1.0A. 

PFAST— An active low on this line changes 

the time constant of the current 

decay circuits from slow to fast. 
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selected when the printer is switched on; 

other phases may be selected by pressing 

the form align switch on the control 

panel. One ampere of constant current is 

used to provide a detent or holding 

torque. 

In this mode, the processor board selects 

the mode voltage reference and applies it 

to the inverting terminal of U109 (Figure 

7-30). The comparator U109 output is at a 

logic low for motor current (I,,) which is 

less than the reference current. 

The PFAST— command from the pro- 

cessor board changes the time constant 

of the motor current decay circuit. In the 
regulating mode, this command is false. 

Starting with zero motor current and PZA 

true, transistor switches Q116/Q117 and 

Q125 are turned on. Motor current |, 

starts to rise at a rate set by the supply 

voltage and the circuit time constant



determined by the motor inductance and 

resistance. At this instant, |,, IGA, and ly 

{Figure 7-30) represent the motor phase 
current. 

The motor current continues to increase 

towards a target value set by the supply 

voltage and circuit resistance. Figure 7-31 

| UPPER LIMIT —— — 

| UPPER LIMIT — — ———— 

J\ 

current is the average of the switched cur- 

rent waveform. 

2. Stepping Mode Operation. The regulation 

action of the stepper motor driver circuit 

is similar to the analysis present for the 

hold current mode. There are, however, 

exceptions. 

SHORT TIME CONSTANT 

DECAY WHEN PFAST 0: 

CURRENT DECAYS THAQUGH 
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SUPPLY 

COMPARATOR U109 

TURNS CURRENT 
ON 
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COMPARATOR U109 
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Figure 7-31. Stepper Motor Circuit Waveforms 

illustrates the switching waveforms. 

When the current reaches the upper com- 

parator limit, the voltage drop across 

R190 equals the hold current reference 

voltage and comparator U109 switches to 
a high state. This, in turn, switches off 

transistor 0116/0117. 

Since the motor is inductive, motor cur- 

rent cannot change instantly (Figure 
7-30). The path for the decay current is 

through Q125 (IZA), R190 (I), and 

CR115 (1,). The time constant for this 

decay path is determined by the motor 

and circuit resistances, and is relatively 

long. The current continues to decay until 

the lower current limit is reached. The 

lower limit is set by the hold current 

reference voltage and the comparator 

U109 hysteresis. At the lower limit, 

Q116/Q117 are again turned on and the 

switching cycle is repeated. The holding 

Magnitude: The average current level is 

maintained at a 3.0A (nominal) 
level by the PSTEP— com- 

mand. 

End-of-step When switching current from 

time delay: one phase to another during 

the stepping mode, a decrease 

in the time constant is required 

for the current decay in the 

phase being turned off. This is 

accomplished by turning off 

Q125 with the PFAST— signal 

from the processor. The decay 

current then follows through 

diode CR118 and CR115 as 

shown by |; and |, in Figure 

7-30. The energy stored in the 

magnetic field of the motor 

windings is returned to the 

+ 30 volt supply, and the cur- 

rent decays rapidly as_ il- 

lustrated in Figure 7-31. 
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Motor Braking Mode. Referring again to 

Figure 7-30, note that the three phase cur- 

rents IZA, I@B, and I@C are summed to 

form the total motor current Iy,. There- 

fore, when viewed as a complete driver 

circuit, the total regulated current is 3A in 

the stepping mode. This summing effect 

is important during the overlap time be- 

tween the decay current in the preceding 

phase and the buildup of current in the 

phase being turned on. 

Figure 7-32 illustrates the current distribu- 

tion in the stepper motor when making a 

transition to the last or detent phase. Nor- 

mal stepping time, or the time each phase 

412 

HOLD MODE 

is energized in the stepping mode, is 2 

msec. At the end of each step the time 

constant is changed to fast (PFAST— = 
0), which causes a rapid decay of phase 

current. At t,. (Figure 7-32) the normal se- 
quence is changed to leave the decay 

time constant in the slow mode 

(PFAST— = 1). The phase signals are 
advanced as in a normal step. The slowly 

decaying current (Note 1, Figure 7-32) 
retards the normally fast current buildup 

of the next phase (Note 2, Figure 7-32). 

This is necessary since the sum of the 

phase currents must be equal to the pro- 

grammed motor current. 

1.254 
| 
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( CURRENT -4- 

PHASE CURRENT 

OVERLAY TIME 

SLOW DECAY OF CURRENT IN NEXT TO LAST PHASE; PFAST— = 1, PSTEP— = 0 
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Figure 7-32. Paper Feed Stepper Motor Currents
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The mechanical position of the rotor at 

time t,2 is leading the energized winding. 

The slow decay of current, therefore, 

becomes a retarding force. In addition, 

slow buildup of current in the detent 

windings provides only a relatively weak 

accelerating force on the rotor. The net 

effect is to slow the rotor just before 

detenting to the final position. This action 

minimizes the overshoot of the rotor and 

TIME 

brings the paper advance mechanism to a 

smooth stop. 

Line Feed Cycle. Figure 7-33 illustrates 

the current waveforms in the phase A, B, 

and C windings of the motor for a com- 

plete 12-step line feed. The diagram 

assumes the motor is in the hold mode 

with phase C energized at the start of the 

sequence. 

om | 
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NOTES: FAST CURRENT DECAY TO +30 Vdc POWER SUPPLY 
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REGULATION MODE 

PFAST— = a 

NOTE SLOW CURRENT 

DECAY 
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Figure 7-33. Stepper Motor Line Feed Cycle 
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7.3.4 Power Supply 

The power supply, TI Part No. 994534, consists of 

the ac power module and the power supply board 

(which plugs into the Motherboard). The power 

supply provides the necessary voltage and current 

requirements for all printer operations. It also 

generates power-good and reset signals for in- 

itializing the microprocessor system when power 

is turned on. Figure 7-34 provides a detailed block 

diagram of the power supply. (The sheet numbers 

listed on Figure 7-34 refer to sheets of Schematic 

994533 located in Section 7. A different power 

supply, Tl Part No. 994392, appears in some units 

and is covered in Appendix K.) 
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Power Supply Functional Block Diagram



7.3.4.1 AC Power Module. As shown in 

Figure 7-34, the ac power module (TI Part No. 

994461) consists of an EMI filter, an on/off 

switch, line fuse, power transformer, a bridge rec- 

tifier, and a power input selection mechanism 

which allows selection of four primary line 

voltages: 100, 120, 220, or 240 Vac. The power 

supply module produces 75 Vac, 40 Vac (center- 

tapped to produce two 20-Vac lines), 30 Vdc un- 

filtered, and 28 Vac to operate the inked ribbon 

drive and the cooling fan. 

Line voltage selection (described in Section 2,) is 

accomplished by changing the orientation of a 

small printed circuit board at the rear of the printer 

which rearranges the power transformer primary 

taps. The primary taps arrangements are it- 

lustrated in Figure 7-35. Refer to diagram number 

994462 in Section 7 for a detailed schematic. 

100 Va 100 Var 

—3 

JOO Vac 

220 Vac 

220 Vac 

SELECTION 

The EMI filter prevents printer switching regulator 

noise from being conducted into the ac power 

line. The ac line (primary side of the power 

transformer) is fused with either a 2.5A or 5.0A 

fuse depending upon line voltage selection. A 

5.0A fuse is required for 100 or 120 Vac selection 

(Figure 7-34), and a 2.5A fuse is required for 220 

or 240 Vac selection. The secondary side of the 

power transformer is fused with five fuses located 

on the Motherboard. Refer to diagram 994533, 

sheet 1, in Section 7 for its location. 

7.3.4.2 +30 Vdc Supply. The +30 Vdc supply 

consists of a transformer, bridge rectifier, and 

filter capacitor configuration as illustrated in 

Figure 7-36. 
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Figure 7-35. Power Transformer Primary Tap Arrangements 
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Figure 7-36. 30 Vdc Supply 

7-35



The transformer and bridge rectifier are contained 

in the ac module. Filter capacitor C1 is located on 

the Motherboard and filter capacitor C2 is located 

on the power supply board. C1 is a low frequency 

electrolytic capacitor which filters the raw dc 

voltage from the ac module. C2 is a high frequen- 

cy electrolytic capacitor used to decouple the high 

frequency load imposed by the numerous 

switching regulators in the printer. 

The +30 V line supplies power for the carriage 

motor, paper feed motor, and +5 Vdc regulator 

(Figure 7-34). 

7.3.4.3. +5 Vde Regulator. The +5 Vdc 

regulator, located on the power supply board 

(Figure 7-34), furnishes power for all processor, 

driver board, and option board circuits. The +5 V 

regulator can be defined as a constant voltage 

switching regulator. The basic configuration of 

the circuit is illustrated in Figure 7-37a. The +30 

Vdc supply provides input power for the +5 Vdc 

regulator. 

The +5 Vdc regulator output is maintained at +5 

+0.10 Vdc with a load current from 0.5 to 4.0A. 

The output is regulated by the power switch 04 

duty cycle and the control circuitry (which 

monitors the ac and dc voltage cross R10 and the 

5 Vdc output voltage). L1, C7, C8, and C9 are the 

energy storage elements of the regulator. CR4 

serves as a commutating diode during the off time 

of Q4. The enable circuit provides a means of 

enabling or disabling the entire regulator, i.e., 

when +5 ENA is high, the regulator is turned on. 

Refer to drawing number 994533, sheet 2, in Sec- 

tion 10 for diagrams pertaining to the following 

discussion of the +5 Vdc regulator operation. 

Assembly number 0994534, revision V and later, 

have a 5.6 V zener clamp on the +5 Vdc line, as 

shown in Figure 7-37b. Fuse F1 will blow if the +5 

Vdc load exceeds 5 A, or if +5 Vdc exceeds 

5.6V. 

Transistors Q3 and 04 form a power switch which 

is turned on or off by the circuit which controls 

transistor Q2. Q2 acts as a voltage isolating ele- 

ment to prevent the +30 Vdc on the base of Q3 

from increasing the driving point (pin 2 of AR1) 
more than 0.6 V above the AR1 supply voltage 

a 

i R10 Vv 
+30 Vdc ] a4 AM +5 Vde X 

+5 ENA ENABLE CONTROL 
CIRCUIT CIRCUIT z C7, C8, C9 

| | t ~ o— 

Figure 7-37a. 5 Vdc Regulator 994386-56 

Ri . 

+30 Vde 1 aa uM 0 5 Vde X 

/ 

LS ENA ENABLE CONTROL 7 
CIRCUIT CIRCUIT 

| t CR4 C7, CB, cs | 

—o 

994386-57 
Figure 7-37b. 5 Vde Regulator 
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(derived from CR39). Transistor Q1 enables the 24 

mA constant current source which supplies cur- 

rent to CR39 to AR1. A voltage proportional to the 

ripple current in R10 is fed back to AR1 through 

C4 and C6. This voltage defines the filter capacitor 

ripple current and, thereby, the ripple voltage at 

the output. The voltage at pin 2 of R13 is com- 

pared to an internal reference in AR1 to produce 

the desired output. Adjustment of R13 will vary 

the output dc level from 4.2 Vdc to 5.5 Vdc. If the 

regulator output is overloaded O6 senses an over- 

voltage across R10 and increases the off time of 

Q4 to current limit the regulator at 5 amps. This 

lowers the frequency of operation from 25 kHz to 

8 kHz and produces an audible indication that the 

regulator is overloaded or shorted. 

7.3.4.4 +8SW_Line. Refer to Figure 7-34. The 

+8 SW line is required to enable the power cir- 

cuitry on the driver board after the +12V and 

+5V regulators in the power supply exceed their 

respective minimum values for proper machine 

Operation (refer to power-good/reset circuit 

description, paragraph 7.3.4.7). This prevents car- 

riage and paper motion and/or printing to occur 

during the power-up and power-down sequence 

of the machine. Basic implementation of the cir- 

cuit is illustrated in Figure 7-38. The +8 Vdc 

v +12 Vde ————>4 +8 +8 

regulator input is derived from the 12 Vdc 

unregulated line. The regulated output is then 

communicated to the load through power switch 

1 which is turned on or off by the power-good 

signal. 

Refer to drawing number 994533, sheet 3, in Sec- 

tion 10 to help understand the +8 SW circuit. 

Through the power switch comprised of Q8 

(Darlington) and its driver transistor Q7, the +8 

SW is connected to the load. Q7 is turned on 

when the “‘power-good” line goes high, providing 

a collector-emitter drop across Q8 which lowers 

the output to approximately 7.5 Vdc. CR41 and 

CR42 ensure that Q7 is off when ‘‘power-good”’ is 

low. 

7.3.4.5 +12 Vdc and —5 Vdc Regulators. The 

+12 Vdc regulators are two three-terminal 

regulators. The —5 Vdc output is regulated by 

zener diode CR16 from the — 12 Vdc bus. Figure 

7-39 illustrates +12 Vdc and —5 Vdc regulator 

configuration. The input to the +12 Vdc 

regulators is from a conventional center-tapped 

transformer, bridge rectifier, and capacitor con- 

figuration. 

POWER 

-——————— +8 5w 
REGULATOR 

POWER-GOOD 

SWITCH 

1 

. * 994386-58 
0001839 Figure 7-38. +8 SW Line 

PART OF AC d 1 ~~ “~~ PART OF POWER SUPPLY BOARD 7 
POWER MODULE £3 | CRS | 

| Av, : VR2 2 +12 Vde 

| | | C10 | 
| cre | 
{ | —- e ~12 Vde 
| oR | COMMON 

| C11 R33 16 CHA | BUS 

l | | CR10 -5 Vde 

| | 4 vA be -12 vac 

! — — | 
| ] ] | T CRI +8V POWER 
| ‘| PARTOF | VR3 switcH 1f—te +8 Sw 
L__— — _ {MOTHERBOARD J 

A0001540 Figure 7-39. +12 Vdc and —5 Vdc Regulators 994386-59 
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The +12 Vdc output supplies the processor board 

and various comparators on the driver board. Thé 

—5 Vdc line is used as a substrate bias for the 

TMS 8080A microprocessor. 

7.3.4.6 —75 Vde Supply. The —75 Vdc source 

is derived from a conventional transformer, bridge 

rectifier, capacitor configuration as illustrated in 

Figure 7-40. 

CR46-CR49 

| 
| 

| 
| 

a a 75 Vde COMMON 

= | 
LK C16 

["~ partorac |! PARTOF | PART OF POWER SUPPLY BOARD 7 
| | POWER MODULE | MOTHERBOARD | 

| | | 
| | I ae 

| | Fi | 

TY e5Vac | | 

| t | L 
| | | 
| | | 
| | | 

| | | 
Lo too L 

A0001540 . 
Figure 7-40. 

The —75 Vdc supply is used only for supplying 

power to the printhead driver circuits. This high 

potential is necessary to produce fast rising cur- 

rent pulses in the printhead solenoids. 

7.3.4.7 Power-Good/Reset. The purpose of 

the power-good/reset circuit is to provide signals 

+5 ¥V MONITOR ———> 
POWER-GOOD/ RESET 

+12 V MONITOR ———————p CIRCUIT 

| 
Ly 75 vac 
| 

| 

994386-60 

— 75 Vdc Supply 

POWER-UP 

Le + 5S ENA 

to the processor board which indicate that the +5 

Vdc and +12 Vdc supplies are above the min- 

imum required levels for proper circuit operation. 

The power-good signal also controls the +8 SW. 

power to the driver board. Figure 7-41 illustrates 

the power-good and reset signals provided during 

power-up and power-down. The low to high tran- 

_—<$§£{| > POWER-GOOD 

|} AESET 

POWER-DOWN 

POWER-GOOD 

——— | RESET | 

0001531 

| | 

>" - 994386-61 

Figure 7-41. Power-Good/Reset Signal Profiles 
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sition of the power-good line indicates that the 

+5 Vde and +12 Vdc lines exceed their respec- 

tive minimum values for proper printer operation. 

These signals are used to reset the TMS 8080A 

microprocessor, as an enable for the +8 SW cir- 

cuit (which remotely enables the power circuits on 

the driver board), and to clear the control latches 

on the processor board. A_ functional block 

diagram of the power-good/reset circuit is il- 

lustrated in Figure 7-42. 

comparators goes low because either the +5 Vdc 

or the +12 Vdc line falls below its reference 

values, C23 discharges through R79, generating a 

power-down sequence. For a detailed circuit 

diagram of the power-good/reset circuit, refer to 

drawing number 994533, sheet 4, in Section 10. 

The storage for the power-good/reset circuit is 

provided by C18. CR26 prevents C18 from being 

discharged by grounding the +12 Vdc monitor 

FT 

I, 12 MONITOR +5 ENABLE 4 | 
+ DELAY & a 

LS ENA ENERGY l 
—<~—T STORAGE (C18) RS3 I 

| MONITOR aq I 
I ? | 

! nal Vref REFERENCE | 
| REGULATOR | 

| 
R89 77 RESET & | power-cooo 

| o + 5V POWER GOOD POWER-GOOD 
+5 MONITOR COMPARATOR REFERENCE CIRCUIT \ 

if IRCUI | 

! th Va I 
ASG | 

I = + 12V R79 CR30 $ RESET | 4 RESET 
I COMPARATOR | v—t+¢ + CIRCUIT | 
! CIRCUIT 1 23 

! 7h th I I a 
1 ToS 

L cA31 _| 

0001541 
994385-62 

Figure 7-42. Power-Good/Reset Circuit Block Diagram 

The 5 Vdc enable (ENA) provides a timed delay 

which allows the + 12 Vdc regulator to be at least 

in coarse regulation before the +5 Vdc line is 

allowed to come up. This ensures that the power- 

good/reset circuit itself has adequate power for its 

own operation. The storage element in the block 

(C18) provides enough energy for this circuit to re- 
main in operation during power-down or circuit 

malfunction for an orderly power-down sequence. 

The +5 Vdc and +12 Vdc comparator circuits 

compare the +12 Vdc monitor and the +® Vdc 

monitor lines to a voltage generated by the 

reference regulator block. The outputs of these 

comparator circuits are wire-ANDed so that when 

the +5 Vdc and +12 Vdc regulators are both 

within limits, and both detection circuit outputs 

are high, C23 begins charging through R56. The 

voltage ramp developed across C23 is compared 

to a low level reference in the power-good circuit 

comparator and a higher level reference in the 

reset circuit comparator. If either of the detector 

line. Q14 or Q15 acts as an inverted Schmitt trig- 

ger. Q15 remains saturated during power-up while 

C19 is charging. This keeps the base of Q15 below 

the base of Q14 for approximately 200 msec, 

which provides enough time for the +12 Vdc 

regulator to come into regulation under normal 

conditions. If the +12 Vdc supply does not come 

up, the +5 ENA signal remains low, and the +5 

Vde regulator is not enabled. If the + 11.4 Vdc 

line is grounded, C19 is discharged through CR27 

and the +5 ENA line immediately goes low, dis- 

abling the +5 Vdcregulator. 

CR29 and R53 provide the constant reference volt- 

age for all the comparator circuits of the printer. 

The output of the power-good comparator 

{(AR2B) is buffered by Q17 and Q18 to provide the 

necessary current sink capability. The output of 

the reset comparator goes directly to the micro- 

processor. CR31 provides immediate discharge of 

C23 in the event of a + 5 Vdc short. 
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7.3.5 Current Loop Option Board 

The current loop option board (TI Part No. 
2230497-0001) enables the Model 810 printer to 

receive data from a teletypewriter (TTY) data 

source. This capability requires installation of the 

TTY Current Loop Interface Kit (TI Part No. 
0994402) if the printer is not purchased with this 

option installed. The current loop option board 

includes a receiver circuit and a transmitter circuit. 

The 2230497-0001 board replaces the 0994305- 

0001 board. 

7.3.5.1 Receiver Circuit. The current loop 

(TTY) receiver (refer to drawing number 2230499 

in Section 10) consists of the necessary circuitry 

to sense current from an external source, and to 

convert the current levels to the appropriate EIA- 

level logic values required by the serial input of the 

processor board. The voltage drop across receiver 

inputs TTYRCVD and TTYRCVD/R is 3 Vdc 

(maximum) at 20 mA loop current into TTYRCVD. 
The MARK/SPACE threshold decision current is 

nominally 10 +6 mA. The receiver circuit utilizes 

an optically coupled isolator to isolate the current 

loop from the printer circuitry. 

A current level at the receiver circuit input above 

the MARK/SPACE threshold will forward-bias U5 

energizing the phototransistor. With the photo- 

transistor energized, a logic ZERO is applied to Pin 

5 of U3 and the RCVD output of U8 is negative 

(less than — 3 volts). 

With a current level at the receiver input below the 

MARK/SPACE threshold, the emitter and photo- 

transistor of U5 are off and a logic ONE is applied 

to Pin 5 of U3. With the EIA interface discon- 

nected, circuit BB is open and a logic ONE also 

appears at Pin 4 of U3, hence, circuit RCVD will 

be positive (greater than + 3 volts). 

7-40 

Circuits CDET and DSR are held positive by the 

action of U8. 

7.3.5.2 Transmitter Circuit. The current loop 

(TTY) transmitter (refer to drawing number 
2230499 in Section 10) consists of the circuitry 

necessary to switch the current in the transmit 

loop (supplied from an external source). The input 

to the transmitter is the ElA-level status signal, 

REVCH, from the processor board. When posi- 

tive, this signal indicates that the printer is 

ONLINE and ready to receive data. The voltage 

drop across the transmitter output terminals is less 

than 1.5 Vde at 20 mA loop current. The maxi- 

mum spacing leakage current is 0.5 mA at 45 Vdc. 

A positive voltage level (greater than +3 volts) at 

Pin 10 of U9 energizes 04 on; with 04 on, the 

emitter and phototransistor of U4 are energized. 

With base drive supplied to 03, the output transis- 

tor remains on, allowing current flow in the trans- 

mit loop. 

A negative voltage level (less than — 3 volts dc) at 
Pin 10 of U9 switches off 04. With Q4 off, the 

emitter and phototransistor of U4 are off. With no 

base current drive, output transistor Q3 is off and 

the transmitter is open, i.e., no current. 

7.3.5.3 Auxiliary Parallel Interface (Obso- 
lete). This PC board (TI Part No. 994305-0002) 
provides two auxiliary interface signals for the 

parallel interface (refer to drawing number 994303 

in Section 10). The processor board 2-MHz clock 

signal (CLKO1) is divided by U12 to produce a 125- 

kHz clock signal (OSCXT) at connector pin P2-66. 

An isolated contact closure is provided between 

signals LINE COUNT and LINE COUNT RET. This 
contact closes momentarily for each line feed. 

i 
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7.3.6 Line Buffer Option Board 

The optional line buffer board monitors the input 

data from the EIA (LBE), TTY (LBT), or PARAL- 

LEL (LBP) interface ports, and buffers one print- 

able line of incoming data while the electronic 

control subsystem processes the data. The line 

buffer board generates BUSY and 

ACKNOWLEDGE signals. If a BUSY signal is 

caused by a received character, the BUSY signal 

is synchronized to occur in the middle of the last 

stop bit for serial data (see Figure 6-3, LBE and 

LBT Busy Timing) or the trailing edge of the 

DATA STROBE signal for parallel data (see Figure 

6-4, LBP Busy Timing). Figure 7-43 is the Line 

Buffer Board Block Diagram. 

7.3.6.1 Serial Communications Interface. 

Asynchronous serial data is received by the UART 

(U15) from the sending device via the EIA or TTY 

interface ports. The serial data is received in ac- 

cordance with ANSI Standard X3.16-1966 for 

character structure and parity sense, and ANSI 

Standard X3.15-1967 for bit sequence. The EIA in- 

terface converts the EIA input voltage levels to 

TTL output voltage levels (U10). (See drawing 

number 994501, sheet 3 in Section 10.) The serial 

data signal is gated with the DATA SET READY 

(DSR) and CARRIER DETECT (CDET) signals 
(U28). The BUSY and ONLINE signals are con- 
verted to EIA output voltage levels (U11) which 

are transmitted to the sending device via DATA 

TERMINAL READY (DTR-ONLINE) and reverse 

channel (BUSY) signals. The TTY interface con- 

verts the input current levels of the serial data to 

TTL voltage levels (U8). The BUSY signal is con- 
verted to impedance levels by the TTY transmitter 

circuit (U7), thus permitting a controlled current 

flow according to the BUSY levels. 

DATA 
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EIA PORT j DATA 
if 4 , 4 M 

I y 1 ’ 
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DATA READY 
BAUD BESET | > @ 
RATE > 
clock UART ENABLE ” VART _ DATA RESET 

GENERATOR 

a 

COUNTE 
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132 <t- CR, LF, FF, VT, DC3, 

PRINTABLE J DEL, AND CONTROL[ ___ r’ 

CHARACTER CHARACTER 
COUNTER — DECODER 
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CHAR 

COUNTER i HARDWARE 
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Figure 7-43. Line Buffer Board Block Diagram 
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The UART converts the serial data into parallel 

data which is buffered by U6 and U30 to the 

parallel data bus. The DATA READY (DR) signal 

goes to a high level when the UART receives a 

character. The hardware control logic generates a 

DTSTRB signal which is sent to the FIFO when 

the DR signal goes to a high level. 

7.3.6.2 Baud Rate Clock Generator. The baud 

rate clock generator (U9, U16, U17, and U18) is 

controlled by the software control PROM (U21) 

via the address lines A, B, C, D, and E (see Table 

7-4). The baud rate clock sets the baud rate for the 

UART receiver. The baud rate clock interval time 

is 1/16th the bit time of the received character. 

Table 7-4. Baud Rate Selection Table 

TMS 5501 (Standard) 

Baud Rate Address Lines 

A B CODE 

9600 O70 ;Oo0!}0]0 

4800 o7/o;1;0]0 

2400 Oo7;1;01040 

1200 Oo71717])0)0 

300 1,0 {11/0 ]0 

150 171)0]0]0 

110 1714171 471 

TMS 5504 [Baud Rate Option (BRO)] 

Baud Rate Address Lines 

A B C DE 

9600 0);0 [0 /01]0 

2400 ofijyo;ojo 

1200 O71 71 );0]0 

600 17,0 }40]0]0 

300 1);0/71 7040 

200 1/7 4;0 7110 

110 17419141 
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7.3.6.3 Control Character Decoder. This 

decoder decodes the following control characters: 

Carriage Return (CR), Line Feed (LF), Vertical Tab 

(VT), Form Feed (FF), software off-line command 
(DC3) and Delete (DEL) from the parallel data bus, 
and sends a signal (U14, U22A; U23B, U32) to the 

hardware control logic. 

7.3.6.4 132-Printable Character Counter. This 

counter (U41 or U42) counts the number of prin- 

table characters received for one line of data. 

When the 132nd printable character is counted, a 

carry signal (U44—see drawing number 994501, 

sheet 4, in Section 10) is sent to the hardware 

control logic. The counter is cleared by any line 

termination character. 

7.3.6.5 Hardware Control Logic. The _ hard- 

ware control logic consists of a BUSY signal 

generator and the ACKNOWLEDGE signal timing 

logic. The signal that results from the control 

character decoder signal being ORed with the 

carry signal from the 132 printable character 

counter (U24C and U34C) sets the internal BUSY 

signal (BUSY 1) U41A. (See drawing number 

994501, sheet 4, Section 10.) 

The line buffer boards BUSY signal is the result of - 

the BUSY1 signal ORed with the processor 

board’s BUSY signal (U42A). 

The DTSTRB signal from the parallel port, or the 

DR signal from the UART, sets flip-flop U36A for 

acknowledge request. (See drawing number 

994501, sheet 3, in Section 10.) The acknowledge 

request signal is propagated by clocks which are 

synchronized with the FIFO parallel data store 

clock. The acknowledge timing logic generates an 

ACKNOWLEDGE signal (ACK) and a data ready 

reset (DRR) signal after the FIFO stores the 

parallel data.



7.3.6.6 Software Control (PROM). The line 

buffer interface software control resides in the 

programmable read only memory (PROM) U21. 
The address decoder (U4 and U20) (see drawing 

number 994501, sheet 2, in Section 10) disables 

the 4K ROM on the processor board (via the TEST 

MODE signal) and enables PROM U21 on the line 

buffer board whenever the 8080 processor ad- 

dresses locations 38-3F HEX (refer to Figure 7-44). 

At location 38-3F HEX, the software in PROM U21 

sets the program counter of the 8080 processor to 

70XX HEX, where XX is set according to the patch 

code table (refer to Figure 7-45). When a program 

is completed, the return routine in PROM U21 

returns to the original patch hook call routine in 

the 4K ROM software. 

4K 
ROM 

The software control residing in the line buffer 

PROM U21 complements the hardware control 

functions and modifies the firmware of the 810 

printer. These functions are: 

1. Clear the BUSY1 signal whenever the 

FIFO is empty. 

2. Clear the print buffer and stop’ printing 

whenever the delete (DEL) character is 

received. 

3. Set the baud rate clock generator 

specified by the pencil switches on the 

auxiliary control panel. 

4. Set the line width of 132 characters. 

5. __Inserta CARRIAGE RETURN (CR) follow- 
ing the 132nd printable character. 

PROCESSOR BOARD LINE BUFFER BOARD 

000 HEX 

3B HEX PATCHOOK ROUTINE 

ad 
TEST MODE HEX 

} { * { JUMP TO 7000 HEX ] 

0 EX ; 30 HEX 

—<atf- RST PATCHOOK | 

~—t- RST PATCHOOK | Lao PROM 

7000 HEX 

. " | Te) 

r e 
SOFTWARE 

| CONTROL 

—t RST PATCHOOK 

_ | —_ RETURN 

~at- AST PATCHOOK \ 

1 FFF Hi EX 
| 

os 

Figure 7-44. Line Buffer Option Modification of 810 Firmware 
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Section 8 

Maintenance 

8.1 INTRODUCTION 

Preventive and routine maintenance procedures 

may be performed by the operator. More complex 

maintenance or repair should be performed by 

qualified technicians. In addition to the informa- 

tion found in this section, Appendix L presents the 

removal procedures for older models of the car- 

riage drive motor, the control panel assembly, and 

the auxiliary control panel assembly. 

8.2 PREVENTIVE MAINTENANCE 

To ensure satisfactory operation of the printer in 

normal service, the following maintenance 

schedule must be observed. 

Procedure Period 

Vacuuming Every month 

Cleaning Ribbon Guides Every month 

Optional Battery Replacement Every 15 months 

NOTE 

Failure to follow the scheduled pro- 

cedures, listed under Preventive 

Maintenance, may void the warranty. 

8.3 LUBRICATION AND CLEANING 

CAUTION 

Do not use chlorinated solvents 

such as carbon tetrachloride as a 

cleaning agent. 

Printers with printhead carriage mechanisms 

manufactured earlier than Revision T require 

monthly lubrication. Use the Model 810 Service 

Kit (Tl Part No. 994472) which contains an ap- 

proved cleaning agent and lubricant. 

IMPORTANT NOTE 

Printers with printhead carriage 

mechanisms designated Revision T 

and later do not require oiling of the 

carriage guide rods or the paper ad- 

vance gear eyelet; doing so defeats 

the self-lubrication properties of the 

bearings. These printers can be iden- 

tified by an instruction label on the 

platen. 
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8.3.1 Oiling Printer Carriage Guide Rods ** 8.3.2 Oiling Paper Advance Gear Eyelet 
Refer to Figure 8-1 for component locations. Refer to Figure 8-2 for component locations. — 

1. Clean the printhead carriage rods (both 1. Locate the paper advance bearing in- 

upper and lower) with a cloth soaked in stallation hole on the outboard side of the 

denatured alcohol. right sideplate (the hole is partially 

obscured by the paper advance motor). 

2. Apply a few drops of lubricant* to the 

printhead carriage rods. Manually move 2. Using a suitable applicator, apply no more 
the carriage back and forth to oil the print- than one drop of lubricant* through the 
head carriage bearings. hole onto the eyelet. 

PRINTHEAD PRINTHEAD RIGHT OIL HERE PAPER 

CARRIAGE CARRIAGE SIDEPLATE ADVANCE 

ROD \ MOTOR 

PRINTHEAD CARRIAGE 

CARRIAGE OIL HERE. ** DRIVE 

ROD MOTOR 

994386-66 994386-67 

Figure 8-1. Carriage Lubrication Points Figure 8-2. Paper Advance Lubrication Points 

* Use TI Part No. 0199594-0001 or equivalent listed below: 

1. Terristic 43 Oil (Exxon) 
2. Regal Oil A—R «& O (Texaco) 

~~ 
** See Important Note in Section 8.3 
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8.4 BATTERY REPLACEMENT 

The VFC and VCO printers use a Mallory PX14 or 

equivalent battery (TI Part No. 996371-0001) 
which is locally available at most photographic 

supply stores. Qualified service personnel should 

refer to Figure 8-3 and proceed as follows to 

replace the battery. 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 

1. Remove the five screws which secure the 

printer cover (three screws are located 

under the access door; two screws are 

located at the left and right rear corners of 

the printer cover). 

2. Lift off the printer cover. 

3. Loosen the three screws on the elec- 

tronics cover and lift the cover up and off. 

4. | Remove the processor PC board (the third 

board from the front of the printer with 

the green ejector). 

5. On the processor PC board, remove the 

screw from the battery strap and remove 

the battery strap. Save the screw and bat- 

tery strap. 

6. Install a new battery with the positive (+ ) 
side down (touching the printed circuit 

board) in the battery retainer. 

7. Replace the battery strap on the battery 

retainer; replace the screw in the battery 

strap and tighten the screw. 

8. Record the date of installation. 

9. Replace the processor PC board, elec- 

tronics cover, and the printer cover. 

Tighten all cover screws. 
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Detail 

A 

12 

13 994386-68 

. Electronics Cover (Red Ejector Tabs) 
. Cover Screws 7. Power Supply Board 
. Ejector Tabs (Orange Ejector Tabs) 
. Processor Board 8. Screw 

(Green Ejector Tabs) 9. Access Door 
. Option Boards 10. Battery Retainer 

a. Interface PC Board 11. Battery 
b. TTY Board 12. Battery Strap 

. Driver Board 13. Retainer Screw 

Figure 8-3. Battery Replacement



8.5 ROUTINE MAINTENANCE AND 
ADJUSTMENTS 

The following maintenance and adjustment pro- 

cedures may be performed by the operator. 

8.5.1 Ribbon Guide Adjustment 

To align the ribbon path in the center of the right 

ribbon shift arm, perform the following pro- 

cedures. 

1. Remove the printer cover as discussed 

previously in battery replacement. 

Slightly loosen the screw which secures 

the adjustable ribbon guide to the right 

front of the sideplate (see Figure 2-5). 

Adjust the ribbon guide as necessary to 

align the ribbon in the center of the slot in 

the right ribbon shift arm. 

Tighten the ribbon guide screw. 

Replace the printer cover. 

8.5.2 Fuse Replacement 

To replace the power line fuse, refer to Figure 8-4 

and proceed as follows. 

POWER CORD 
RECEPTACLE 

FUSE 
COMPARTMENT 

i » 

| 

\ 

\ 

i FUSE PULL LEVER 

— PLASTIC SHIELD 

AC POWER 

ON/OFF SWITCH 

994386-69 

Figure 8-4. Power Fuse at Rear of Printer 
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At the left rear of the printer (disconnect 

the power cord, if installed), slide the 

clear plastic cover up to gain access to the 

fuse compartment. 

2. Remove the line fuse by pulling out and 

upward on the FUSE PULL lever. 

3. Push the FUSE PULL lever down. 

4. Select the appropriate fuse from the 

following table: 

AC Line 

Voltage Fuse Type TI Part No. 

100/120V 5.0 ampere, 250V 416434-0503 

220/240V 2.5 ampere, 250V 416434-0004 

5. Place the fuse in the fuse holder. 

6. Slide the clear plastic cover down. 

7. Check that the ON/OFF switch is in the 

OFF position. 

8. Connect the power cord to the receptacle 

and to the power source.



8.5.3 Printhead Replacement 

To remove the printhead, refer to Figure 8-5 and 

proceed as follows. 

PRINTHEAD REMOVED | 

mai \ > 

\ ‘ wD “ “4 

HEX ma, foyer 

PRINTHEAD >. SS 2 SS vaieho 
CARRIAGE SK ~*~ Scape i 

994386-70 

Figure 8-5. Printhead Removal 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 

1. Raise the access door. 

2. Manually slide the printhead to the center 

of the printing area. 

3. Using a 3/16-inch wrench, remove the 

two long hex nuts which secure the print- 

head to the printhead carriage. 

4. Remove the printhead from the carriage 

by rotating the printhead back and 

downward out of the carriage mounting 

holes. 

5. Remove the printhead cable from the 

printhead cable connector by supporting 

the connector with one hand while pulling 

the printhead up with the other hand. 

6. To replace the printhead, reverse the 

removal steps. Tighten the two long hex 

nuts fingertight, then turn the wrench 25 

to 90° counterclockwise. 

8.6 TROUBLESHOOTING 

Table 8-1 helps identify malfunctioning printer 

components. For aid in correcting minor operating 

problems, refer to Table 7-1 in the Mode/ 870 

Printer Operating Instructions (T| Manual No. 

994353-9701). For more severe problems that may 

require the services of a skilled technician or TI 

service personnel, consult Table 8-1, Failure 

Analysis Chart, in this Section. To use it, select 

one of the 18 possible failures listed, read across 

to the lowest number in the chart, then upward to 

the area of failure. The suggestions to help correct 

the problems appear on the right side of the table.



Table 8-1. Failure Analysis Chart 

PROBABLE AREA 

OF FAILURE 

FAILURE 

CATEGORY 
S ACTION hy CTIO 

CORRECTIVE 

1. Failure to align carriage 

Power on LED ON 

Power on LED OFF 

Recycle power switch several times 

Remove all PCB’s except P/S. To check 

for shorted +§$ or +12 

2. Failure to print 

a. Self-test mode 

(1) Carriage moves normally 

(2) Carriage does not move 

b. Print quality any mode 

(1) Light print 

(2) Missing dots 

(3) Missing Characters 

c. Fails to print (self-test OK) or 

move carriage — ONLINE 

w
 

b w
 

Check - 75 V fuse MB F1 

Ribbon worn out 

Maintains column position on printed 

characters. Check pencil switches. 

See Section 3 of this manual. 

Check cables, software compatibility 

3. a. Carriage drifts left or right 

b. Carriage slams left or right 

LS
] 

ww
 

Check capstan, wire rope, carriage for 

damage after a slam 

4. Blows line fuse—MB fuses OK Check for proper fuse size 

Line voltage setting 

Remove alt cards and ac power cable 

from motherboard and recheck 

5. Blows +30 V fuse MB F2 (3ASB) = Disconnect motors or PCB’s and 

recheck test filter cap —or MB 

. Blows +28 Vac fuse MB F5 (1.5A Disconnect fan/ribbon drive, recheck 

. Blows 20 Vac fuse MB F3(1.5A) 

6 

7. 

8. Blows 20 Vac fuse MB F4 (1.5A} 

9. Blows — 75 Vac fuse MB F1 r
l
 

l
=
[
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10. Fan stopped Check for frozen fan motor 

11. Ribbon drive inoperative Processor controlled ribbon runs during 

printing only 

12. Power will not come up (No panel 

indicator) 

Recycle power several times to check 

for inadvertent crowbar operation 

Measure + 12V and + 5V on P/S board: 

+ 12V will inhibit +5 supply 

13. Carriage moves and stops — error 

light blinks 

Clean and lubricate carriage rods. See 

subsection 8.3 of this manual. Check for 

obstruction to carriage movement. 

14. No response to manual controt 

panel inputs. Power indicator ON 

Check cable connections 

15. Vertical Format programs not re- 

tained on power down 

Check battery and CMOS ARAM (U25) 

16. Form feeds — intermittent or ran- 

dom 

17. Vertical character registration out 

of tolerance 

Check gearmesh; change paper drive 

plastic gear if worn 

18. Paper feeds out of tractors Adjust lateral tractor tension (right trac- 

tor); check paper box alignment with 

chute 

*Power Supply Board (TI Part No. 994394 or TI Part No. 994534) 

**Driver Board (TI Part No. 994322 or TI Part No. 994528) 

***Motherboard (T! Part No. 994330 or T) Part No. 994531)



8.7 REMOVAL AND REPLACEMENT 

The following subparagraphs present removal and 

replacement procedures for replaceable parts. See 

paragraph 8.4 for the instructions on battery 

replacement and refer to Section 10 for identifica- 

tion of these parts by Texas Instruments part 

number. Appendix L covers the removal pro- 

cedures for older models of the carriage motor, 

the control and indicator assembly, and the aux- 

iliary control panel. 

8.7.1 Printed Circuit Board(s) 

To remove the printed circuit board(s), qualified 

service personnel should refer to figures 8-6 and 

8-7 and proceed as follows. 

994386-71 

LEGEND 

. Electronics Cover 
. Cover Screws 

. Ejector Tabs 

. Processor Board 
(Green Ejector Tabs) 

5. Option Boards 

a. Interface PC Board 
b. TTY Board 

6. Driver Board 
(Red Ejector Tabs) 

7. Power Supply Board 
(Orange Ejector Tabs) 

8. Screw 

&
w
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Figure 8-6. Printed Circuit Board Removal 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 

Remove the five screws securing the 

printer cover (three screws are located 

under the access door; two screws are 

located at the left and right rear corners of 

the printer cover). 

Lift off the printer cover. 

Loosen the three screws on the elec- 

tronics cover and lift the cover up and off. 

Remove the printed circuit board(s) by 

placing your thumbs underneath the in- 

nermost section of the ejector tabs and 

pushing on them. 

To replace the printed circuit boards and 

covers, reverse the removal steps. 

Remember to match the ejector tab colors 

with the same colored dot(s) on top of the 

right card guide. 

NOTE 

When replacing the processor board, 

refer to Table 8-2 at the end of Section 

8 for the location of the optional 

PROMs, etc. which must be trans- 

ferred to the replacement assembly. 

8-7
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Figure 8-7. Electronics Cover Removal 
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LEGEND 

Electronics Cover 
Power Supply Module 
Fan Assembly 

Motherboard 
Single Screw (below ON/OFF switch) 

. Air Plenum 

Processor PC Board (green ejector) 
. Driver PC Board (red ejector) 
. Power Supply PC Board (orange ejector) 
. Securing Screws 
. Ejector Tabs 
. Filter 

. Optical Interface PC Board 

. TTY Board (yellow) 

. Rear External Attaching Screws 

. Access Door 
. Internal Attaching Screws 

994386-72



8.7.2, AC Power Module Removal 

and Replacement 

To remove the power supply module (TI Part No. 

994461-0001), refer to Figure 8-8 and proceed as 

follows. 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 

1. Remove the printer cover and the elec- 

tronics cover (see paragraph 8.7.1). 

2. Loosen the single screw below the power 

ON/OFF switch at the rear of the printer. 

(Figure 8-4) 

3. Loosen the four captive screws securing 

the power supply base to the printer base. 

AC POWER ON/OFF SWITCH CAPTIVE SCREWS 

% 
epesel 186 GH 

4002401 

GROUNDING CONNECTOR J1 
STRAPS 

Disconnect the grounding strap at the 

front of the power transformer. 

Disconnect the transformer cable connec- 

tor J1 from the Motherboard. 

Remove the power supply module. 

To replace the power supply module, 

reverse the removal steps and note the 

following. 

a. | The power supply base should 

remain level as the screws are 

tightened down. 

b. The single screws should slide 

smoothly into the slot in the 

rear. 

CAPTIVE SCREW 

Figure 8-8. AC Power Module 
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8.7.3 Motherboard 3. 

To remove the Motherboard (TI Part No. 

994531-0001), refer to Figure 8-9 and proceed as 

follows. 4. 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 5. 

1. Remove the printer and electronic covers 

and printed circuit boards (see paragraph 6 

8.7.1). , 

2. Remove the power supply module (see 

paragraph 8.7.2). 

Disconnect all connectors to the Mother- 

board. 

Remove the six clips (seven if the center 

guide is present). Using needle nose pliers 

to help remove the clips expedites their 

removal. 

Remove the left side card guide by remov- 

ing the four screws at its base (two on 

each side). 

Remove the Motherboard from the base. 

To replace the Motherboard, reverse the 

removal steps. 

BASE SECURING RESISTOR PACK 

CAPACITOR (C1} CLIPS (U1) 

ny t 

LEFT SIDE CARD 

GUIDE SCREWS 

Figure 8-9. Motherboard 
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BASE SECURING CLIPS 
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8.7.4 Fan Assembly 

To remove the fan assembly (TI Part No. 996275), 

refer to Figure 8-10 and proceed as follows. 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 

1. Remove the printer and electronic covers 

and printed circuit boards (see paragraph 

8.7.1). 

2. Remove the two screws securing the fan 

bracket and card guide to the base. 

CARD GUIDE 

FAN BRACKET SCREWS 

Disconnect connector J9 on the Mother- 

board. 

Remove the fan assembly by pulling 

straight up. 

Remove the fan from the bracket and 

card guide by removing the four screws 

that fasten the card guide to the bracket 

and the four screws that fasten the fan to 

the fan bracket. If the fan is being 

replaced, remove the fan guard from the 

defective fan and attach the guard to the 

new fan. 

To replace the fan, reverse the removal 

steps. 

SECURING 

SCREW CONNECTOR J9 

SECURING FAN GUARD | CARD GUIDE \ FAN GUARD 
SCREW SCREWS 

CARD GUIDE 
SCREW 

SCREWS 

CARD GUIDE 

Figure 8-10. Fan, Card Guide, and Bracket 
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8.7.5 Paper Drive Motor Assembly 2. Disconnect connector J12 from the 

To remove the paper drive motor assembly (TI Motherboard. 

Part No. 994183), refer to figures 8-11 and 8-12 

and proceed as follows. 3. Position the right paper tractor at the 

center of the platen. 

WARNING 
CAUTION 

Disconnect the power cord to pre- 

vent possible electrical shock. To avoid possible damage to the 
paper advance gear, do not attempt 

1. Remove the printer cover (see paragraph to remove the paper drive motor 

8.7.1). screw without first sliding the paper 

advance gear to the left. 

CONNECTOR RIGHT PAPER DRIVE 
J12 SIDEPLATE MOTOR 

SCREWS 

PAPER ADVANCE RIGHT PAPER 

GEAR ADVANCE BEARING 

2360090-17 

Figure 8-11. Paper Drive Motor with Gear, Connector, and Shaft 
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4. Remove the two sets of screws with 7. 

— washers and nuts securing the left paper 

advance bearing to the left sideplate. 

5. Remove the left paper advance and bear- 

ing being careful to retain the spring in- 8. 

side. 

6. Disengage the paper advance gear from 

the motor shaft by moving the tractor 

drive shaft to the left a few inches. 

PAPER 
ADVANCE TRACTOR 
BEARING SHAFT 

Remove the three screws securing the 

paper drive motor assembly to the right 

paper advance bearing and the right 

sideplate. 

Remove the paper drive motor assembly. 

To replace the assembly, reverse the 

removal steps. 

PHASING 
MARK 

— 

| 

{ 

LEFT SIDEPLATE EXTERIOR ROD TRACTOR ROD 

RETAINING 994396-76 

SPRING 

— Figure 8-12. Left Paper Advance Bearing 
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8.7.6 Paper Tractor 

To remove the paper tractors (TI Part Nos. 

996158-0001, 0002), refer to figures 8-13 and 8-14 

and proceed as follows. 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 

1. Remove the printer cover (see paragraph 

8.7.1). 

2. Note the position of the paper tractors for 

final realignment. 

TRACTORS 

TRACTOR DRIVE SHAFT 

Pull forward on the clamps to loosen the 

clamps on both paper tractors and slide 

the tractors to the right side of the tractor 

drive shaft (approximately three inches 

from the right end). 

Remove the two sets of nuts, washers, 

and screws securing the paper advance 

bearing to the left sideplate (Figure 8-12). 

Remove the left paper advance hub, be- 

ing careful to retain the spring inside. 

Slide the tractor drive shaft to the left so 

that the right end of the shaft is removed 

from the tractors and the paper drive 

gears (Figure 8-13). 

RIGHT PAPER PAPER DRIVE 
ADVANCE BEARING MOTOR 

TRACTOR ROD RIGHT 
SIDEPLATE 

994396-77 

Figure 8-13. Paper Tractors Removal, Right Side View 
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7. Remove the exterior and interior rod re- 9. To replace the paper tractors, reverse the 
taining clips from the tractor rod (round removal steps and note the following. 
shaft) at the left sideplate (Figure 8-14). 

a. Replace the small spring in the 

8. Slide the tractor rod to the left so that the left paper advance hub. 

right end of the rod is removed from the 

tractors. b. Align the paper tractors to 

their original positions. 

TRACTOR TRACTOR TRACTORS 

ROD DRIVE 
SHAFT 

LEFT PAPER EXTERIOR ROD LEFT 
ADVANCE RETAINING SPRING SIDEPLATE 
BEARING 

Figure 8-14. Paper Tractors Removal, Left Side View 
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8.7.7 Ribbon Drive Assembly 1. Raise the access door. 
To remove the ribbon drive assembly (TI Part No. 

994215), refer to figures 8-15 and 8-16 and pro- 

ceed as follows. 

2. | Remove both ribbon reels by pulling them 

up. 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 

SIDEPLATE SLOT RIBBON DRIVE RIBBON DRIVE LEFT SIDE PLATE 

ASSEMBLY TAB ASSEMBLY 
SECURING SCREW 

RIBBON DRIVE ASSEMBLY RIBBON SPOOL DRIVES 

Figure 8-15. Ribbon Drive Assembly 
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Loosen the screw securing the ribbon 

drive assembly to the left sideplate. It is 

not necessary to remove the screw. 

Slide the ribbon drive to the right to 

disengage the tab from the sideplate slot- 

ted hole. 

Rotate the ribbon assembly back to 

disengage the securing screw from the 

slot. When the ribbon assembly is 

disengaged from the screw, the entire rib- 

bon assembly can be moved to the right 

LEFT 
TAB SIDEPLATE 

to position the plastic yokes over the in- 

dents on the lower spacer rod underneath 

the ribbon drive assembly. 

Disconnect the four wires on the left front 

of the ribbon assembly. Also disconnect 

the grounding strap on the right of the rib- 

bon assembly. 

Remove the ribbon drive assembly by 

gently pulling it upward. 

To replace the ribbon drive assembly, 

reverse the removal steps. 

FOUR WIRES RIBBON DRIVE GROUNDING STRAP 
MOTOR 

Figure 8-16. Ribbon Drive Assembly Removal 
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8.7.2 Main/Auxiliary Control Panel 

To remove the main/auxiliary control panel 

assembly (T! Part No. 994555), refer to Figure 8-17 

and proceed as follows. 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 

1. | Remove the covers (see paragraph 8.7.1). 

nein 

Disconnect connector J16 from the 

Motherboard. 

Remove the four screws securing the 

control panel assembly to the base. 

Remove the two ground straps. 

Remove the control panel assembly. 

To replace the main/auxiliary control 

panel assembly, reverse the removal 

steps. 

994386-81 

SECURING SCREWS 

Figure 8-17. Main/Auxiliary Control Panel 
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8.7.9 Carriage Drive Motor Assembly 
To remove the carriage drive motor assembly (TI 

Part No. 994546), refer to figures 8-18 and 8-19 

and proceed as follows. 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 

RIGHT PAPER ADVANCE 

SIDEPLATE MOTOR 

1. Remove the cover (see paragraph 8.7.1). 

2. Disconnect the two motor power leads 

from the motor noting the wire color loca- 

tion to ensure correct replacement. 

3. Disconnect the blue encoder sensor cable 

from the Motherboard (connects to J8). 

BLUE ENCODER 
SENSOR CABLE 

GROUND ROPE CARRIAGE 

STRAP CAPSTAN DRIVE 

MOTOR 

Figure 8-18. 

MOTOR POWER POWER 

CABLE LEADS 

Carriage Drive Motor 
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4. Push the idler pulley support girder to the 

right allowing the detent in the bottom of 

the girder to latch on the right sideplate. * 

5. Remove the wire rope from the capstan 

by disengaging the end of the wire rope 

from either end of the capstan and un- 

wrapping the wire rope. 

6. Loosen the motor strap retaining screw 

by turning it two or three times. Use a 

long screwdriver (6-8 inches). 

LEFT SIDEPLATE 

Press down on top of the motor strap to 

disengage the motor strap from the right 

sideplate. 

Remove the screw securing the carriage 

drive motor assembly to the cradle and 

remove the carriage drive motor 

assembly. 

Remove the screw securing the ground 

wire to the motor. 

IDLER PRINTHEAD 
PULLEY CARRIAGE ROD 

Figure 8-19. Idler Pulley 

* This girder, to which the idler pulley is attached, is located 

beneath the printhead carriage rod and extends from the left 

sideplate to the right sideplate. Because it is held in place by 

a long spiral spring (this spring can be seen by looking down 

behind the printhead carriage), it requires a definite effort to 

move it the required % inch to the right. 
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10. To replace the carriage drive motor 

assembly, reverse the removal steps 

noting these instructions for rewinding 

the wire rope. 

a. Move the carriage to the left 

stop. 

b. Bring the wire rope from the 

left side of the carriage around 

the idler pulley and back 

through the lower slot in the 

right sideplate. 

c. Bring the wire rope from the 

tight side of the carriage 

through the upper slot in the 

right sideplate, and (with the 

innermost capstan slot in the 

up position) place the end of 

the wire rope in the slot. 

WIRE ROPE 

Wrap the wire’ rope 

counterclockwise (or allow the 

‘wire rope to follow the 

capstan groove while turning 

the capstan clockwise) 6% 

turns. The outermost capstan 

slot should be in the up posi- 

tion. 

Bring the lower portion of the 

wire rope counterclockwise 

around the capstan 1% turns 

(the rope ends in the outer- 
most capstan slot). 

Carefully release the _ idler 

pulley support from the de- 

tent. 

Manually move the carriage 

from stop to stop to remove 

the wire rope slack in the 

capstan. 

CAPSTAN FORWARD CAPSTAN SLOT 

Figure 8-20. Wire Rope Detail 
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8.7.10 Wire Rope 7. Bring the wire rope from the left side of 

To remove the wire rope, refer to Figure 8-20 and the carriage around the idler pulley and 

proceed as follows. back through the lower slot in the right 

sideplate. 

8. Bring the wire rope from the right side of 

WARNING the carriage through the upper slot in the 

right sideplate, and (with the innermost 

capstan slot in the up position) place the Disconnect the power cord to pre- 
end of the wire rope in the slot. vent possible electrical shock. 

9. Wrap the wire rope counterclockwise 6 % 

turns. The outermost capstan slot should 

now be in the u ition. 
1. Remove the cover (see paragraph 8.7.1). P positio 

10. Wrap the lower portion of the wire rope 

counterclockwise around the capstan 1% 

turns and place the end in the outermost 

capstan slot. 

2. Move the carriage to the left sideplate. 

3. Push the idler support girder to the right, 

allowing the detent in the bottom to latch 

on the right sideplate. 11. Carefully release the idler pulley support 

4. Remove the printhead (see paragraph from the detent. 

8.5.3). Loosen the two screws securing 12 

the wire rope to the printhead carriage so ° 

that the wire rope can be slipped out. 

Turn the capstan to the extreme counter- 

clockwise position (the rear capstan slot is 

up) to set the wire rope. 

5. Remove the wire rope from the capstan 13. Turn the capstan once clockwise. 
by disengaging the end of the wire rope 

from omer end of the capstan and un- 14. Holding the capstan and the wire rope 

wrapping the wire rope. stationary, move the carriage to the ex- 

treme left side of the printer and tighten 

the two screws securing the wire rope 

clamp to the carriage. 

6. To replace the wire rope, move the car- 

riage to the left stop. 

WIRE ROPE 

FORWARD CAPSTAN 
CAPSTAN SLOT 

Figure 8-20a. Wire Rope Detail 994386-85 

8-22



8.7.11 Carriage and Paper Drive Assembly 1. Remove the cover (see paragraph 8.7.1). 

To remove the carriage and paper drive (TI Part 

No. 994183), refer to figures 8-21 and 22 and pro- 

ceed as follows. 2. Remove the printhead (see paragraph 

8.5.3). 

WARNING 

Disconnect the power cord to pre- 3. Remove the ribbon drive (see paragraph 

vent possible electrical shock. 8.7.7). 

CABLES CARRIAGE 

DRIVE 

Figure 8-21. Carriage and Paper Drive Assembly 
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8-24 

Unplug the carriage drive motor cable 

from the motor, the encoder sensor cable 

from the Motherboard, the paper advance 

motor cable from the Motherboard, and 

the paper-out cable (Figure 8-22) from the 

switch. 

Remove the clip and the flex cable from 

the wire rope clamp and remove the left 

sideplate ground jumper connection from 

the power module ground stud. 

Remove the four nuts (two on the studs 
through the lower front spacer and two 

on the studs through the lower rear 

spacer) and lock the washers that fasten 

the drive assembly to the shock mounts. 

Carefully lift the drive out of the case by 

pulling up on the upper spacer (and lower 

the front spacer, if required). Do not pull 

on the tractor drive shaft (%-inch square 

rod). Care should be used to prevent 

snagging the cables during removal. 

To replace the carriage and paper drive 

assembly, reverse the removal steps. 

Figure 8-22. Paper-Out Switch



8.7.12 Secondary Fuses 

To remove a secondary fuse, refer to Figure 8-23 

and proceed as follows. 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 

1. Remove the printer cover and electronics 

cover (see paragraph 8.7.1). 

2. Locate the secondary fuses between the 

printed circuit boards and the ac power 

supply. 

3. Disconnect connector J1 from the power 

supply to the Motherboard. 

4. 

5. 

Fuse 

F1 
F2 
F3 
F4 
F5 

6. 

Remove the fuse cover by pressing in at 

the ends and pulling upward. 

Replace fuses as required. 

Rating TI Part No. 

1A, 250 V 416434-0103 

3A, 125 V 411787-0012 

1A, 250 V 416434-0103 

1A, 250 V 416434-0103 

1.5A, 250 V 416434-0150 

Replace the fuse cover, connector J1, the 

electronics cover, and the printer cover. 

Figure 8-23. Secondary Fuse Area 
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8.8 +5 VDC REGULATOR ADJUSTMENTS 

The following adjustment procedure for the 

printer should be performed by qualified service 

personnel. 

To adjust the +5 Vdc regulator output to its re- 

quired level, perform the following procedure. 

1. Remove the covers (see paragraph 8.7.1). 

2. Adjust R13 (the upper right area of the 

power supply board) to obtain an output 

at E10 of +5 Vdc +10 mV. 

3. Replace the covers. 

8.9 TESTING 

To test the printer with power ON (see paragraph 

3.4.3), proceed as follows. 

CAUTION 

mm (14-7/8 inches) wide for the stan- 

dard 10 characters per inch spacing 

and at least 216 mm (8-% inches) 
wide for the optional FCO and VCO 

printers only (16.5 characters-per- 

inch compressed print spacing). 

Open the access door. 

Ensure that pencil switches are not set for 

parallel operation. 

Press the control panel TEST/VFC 

switch. 

Press the control panel ONLINE switch 

and observe that the rotating character 

pole starts (see Figure 8-24). 

Check that the entire 64-character (or op- 

tional 95-character) set is printed for each 

line. 

After several lines have been printed and 

checked, press the control panel NOR- 

MAL switch and observe that the barber- 

To prevent damage to the printhead, 

do not print without a ribbon or on 

paper too narrow for the printed line 

width. If the full 132-column line is 

used, the paper must be at least 278 

8-26 

pole stops. 

NOTE 

This procedure tests approximately 90 

percent of the printer components.
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Figure 8-24. Test Barberpole Printout 
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Table 8-2. Option PROM TI Part Number and Location 

Processor - 0001 Processor (0994244) 0002 Processor (0994244) 

a Required Option Device(s) Required Option Device(s) 

ption Part Number Device Socket Part Number Device Socket 

U.S. Full ASCH 0994434-0010 PROM XU67 0994434-0019 PROM XU67 

U.S. LTD.ASCII, VFC' 0994273-0001 PROM XU55 0994434-0100 PROM XU67 

0996203-0001 RAM XU25 0996203-0001 RAM XU25 

0996279-0005 ROM XU42 

U.S. Full ASCII with VFC? 0994434-0010 PROM XU67 0994434-0119 PROM XU67 

0994273-0001 PROM XU55 0996203-0001 RAM XU25 

0996203-0001 RAM XU25 0996279-0005 ROM XU42 

Expanded Character Expanded Character Option is not applicable to | 0994434-0008 PROM XU67 

Processor 0994244-0001 

Expanded Character with Expanded Character Option is not applicable to | 0994434-0108 PROM XU67 

VFC! Processor 0994244-0001 0996203-0001 RAM xU25 

0996279-0005 ROM XU42 

NOTES: 

(1) VFC options require battery 0996371-0001 (Mallory PX14 or equiv.) installed in processor battery retainer. Install battery with 

positive (+) pole toward board. 

TI Part No. 994621-9701 
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Appendix A 

Dot Matrix Character Generation 

Dot matrices of available character sets for the 

Model 810 printer are included in this appendix. 

Ordering information is contained in Appendix C. 
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Appendix B 

ASCII Control and Character Code 

The standard Model 810 printer character set is 

the limited-ASCII, 64-printable-character set. The 

full-ASCII set of 95 printable characters is offered 

as an option. If a character from the optional 

character list (b7, b6, bS5 = 111 or 110) is received 

by a printer with the limited-ASCII configuration, 

the corresponding uppercase character from b7, 

b6, b5 = 101 or 100 will be printed. The following 

table describes the ASCII code and character set 

recognized by the printer. (Other character sets 

can be substituted.) 

OPTIONAL 
CONTROL STANOARD CHARACTERS 

CODE CHARACTERS (EXCEPT DEL) 

b7 ty) 0 0 1 1 1 1 
bg 0 1 1 9 0 1 1 

bs 1 ) 1 0 1 ty) 1 
G,, 

s b4 | b3 b2 b1 Column 1 2 3 4 5 6 7 

Row 

o!| of] o| o ty) sP 0 @ Pp ‘ Pp 

o}| o|] Oo 1 1 ! 1 A a a q 

o} of 1] 0 2 2 B R b f 

o| oj; 1 1 3 # 3 c s ¢ s 

o; 1] 07 o 4 $ 4 D T d t 

0 1 0 1 5 % 5 —E U e u 

o| 1/11] 0 6 & 6 F v { v 

of 14] 1 7 4 7 G w Q w 

1} of] oj o 8 ( a H x h x 

1} of] o 9 ) 9 \ Y i y 

1/ of 1] 0 10 . : J Zz i z 

1/ oJ] 1 1 1 , ; K [ k { 

1/ 1] 0] 0 12 , < L \ I \ 

1} a] 0] 1 13 - = M ] m } 

1/1] 14] 0 14 > N “ n v 
rf]oaf4 1 15 / ? oO _ ° CEL 

“Shaded boxes indicate control codes nol recognized by the Model 810 printer 

Control Codes Recognized by Model 810 Printer: 

BEL bell ESC +6 set 10 characters per inch 

BS backspace ESC +7 set 16.5 characters per inch (optional) 
CR carriage return ESC 8 store vertical format (optional) 

DC1 select printer ESC -9 recall vertical format (optional) 

DC2 tab to line ESC:: select line width 
DC3 deselect printer ESC :: set full line width 
DC4 tab to address FF form feed 
DEL delete HT horizontal tab 

ESC+1 set vertical tabs LF line feed 

ESC+2 set form length NUL null 
ESC+3 set horizontal tabs Sl shift in (optional) 
ESC+4 set 6 lines/inch SO shift out (optional) 

ESC +5 set 8 lines/inch VT vertical tab 

B-1/B-2
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Appendix C 

Model 810 Printer Versions, 

Options, and Accessories 

C.1 GENERAL 

This appendix describes the Model 810 printer ver- 

sions and optional available equipment. To assist 

the reader in interpreting the data in the tables, a 

list of designations and_ their definitions is 

presented in Table C-1. 

Table C-1. List of Designations 

Designation Definition Designation Definition 

BSC Basic LBP Line Buffer Parallel 

DNB Data (Terminal) Not Busy LBT Current Loop I/F 

DNF Danish-Norwegian, Full’ NDE Non Delete Recognition 
DNL Danish-Norwegian, Ltd.’ BRO Baud Rate Option 

OTR Data Terminal Ready PLT Parallel I/F 

EXP Expanded Limited SPF Spanish, Fullt' 

FLC Form Length Control SPT Spanish Text Edit, Full’ 

FCO Form Length + Compressed Print SWF Swedish, Finnish Full ASCII 
FUL Full ASCII SWL Swedish-Finnish Limited 

GRF German Full TTY Current Loop 

GRL German Limited UKF United Kingdom— Full ASCII 

IRC Inverse Reverse Channel UKL United Kingdom — Limited 

Isc Signal Ground Isolated from Chassis VFC Vertical Format Control 

Ground vco Vertical Format Control Plus 

KAT -Katakana Compressed Print 

KTS Katakana Special DCO Disable Control Option 
LBE Line Buffer EIA (DC1 and DC3) 

‘Full ASCH = 95 printable characters 

*Limited ASCII = 64 printable characters. 

C.2 STANDARD PRINTERS 4. Recognition of ‘“‘DELETE” character 

Model 810 printers that are standard (without op- 5. Data terminal ready = ONLINE 

tions) come with the following characteristics: 

6. Secondary request to send (reverse chan- 
1. Domestic power cord nel): + EIA level = READY: — EIA level 

= BUSY. 
2. EIA-232-C interface 

7. 120V AC power supply 

3. Limited ASCII character set 
8. Signal ground and chassis ground con- 

nected 
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C.3 MODEL 810 PRINTER 
EQUIPMENT LISTS 

Tables C-2, C-3, and C-4 list available equipment, 

Tl part numbers, and letter designations. 

C-2 

Table C-2. Printer Versions 

Part 

Description Number Designation 

Printer Assembly 

810 printer (basic) 0994292-0001 BSC 
106 V 100 
220 V 220 
240 V 240 

Non-Recognition of DELETE Character NDE 

DTR = ONLINE and NOT BUSY DNB 
Inverse Reverse Channel IRC 

810 printer (forms length) 0994292-0002 FLC 

100 V 100 

220 V 220 
240 V 240 

Non-Recognition of DELETE Character NDE 

DTR = ONLINE and NOT BUSY DNB 
RC = — when READY; + when BUSY IRC 

810 printer (VFC) 0994292-0003 VEC 

100 V 100 

220 V 220 
240 V 240 

Non-Recognition of DELETE Character NDE 

DTR = ONLINE and NOT BUSY DNB 
RC = — when READY: + when BUSY IRC 

810 printer (FL & Compr PR) 0994293-0001 FCO 
100 V 100 

220 V 220 

240 V 240 
Non-Recognition of DELETE Character NDE 

DTR = ONLINE and NOT BUSY DNB 

RC = -when READY; + when BUSY IRC 

810 printer (VFC & Compr PR) 0994293-0002 vco 
100 V 100 
220 V 220 
240 V 240 

Non-Recognition of DELETE Character NDE 

DTR = ONLINE and NOT BUSY DNB 
RC = — when READY; + when BUSY IRC 



Table C-3. Printer Options 

Part 

Description Number Designation 

Communications Options 

Kit, Parallel 1/F (TI) 0994401 -0002 PLT 
Kit, TTY I/F 0994402-0001 TTY 

Kit, Line Buffer Board, EIA 1/F 099451 1-0001 LBE 

Kit, Line Buffer Board, TTY |/F 0994512-0001 LBT 
Kit, Line Buffer Board, Parallel I/F 0994513-0001 LBP 

Character Set Options (Factory Installed Only) 

Kit, Char Set ENG LTD ASCII 0994395-0001 UKL 
Kit, Char Set D—N LTD ASCII w/o VFC 0994395-0002 DNL 
Kit, Char Set S—F LTD ASCII w/o VFC 0994395-0003 SWL 
Kit, Char Set GERMAN LTD ASCII w/o VFC 0994395-0004 GRL 
Kit, Char Set Expanded LTD ASCII w/o VFC 0994395-0008 EXP 

Kit, Char Set U.S. Full ASCli w/ or w/o VFC 

(—1 processor only) 0994395-0010 FUL 
Kit, Char Set ENG Full ASCII w/o VFC 0994395-0011 UKF 
Kit, Char Set D—N Full ASCII w/o VFC 0994395-0012 DNF 

Kit, Char Set S—F Full ASCII w/o VFC 0994395-0013 SWF 
Kit, Char Set GERMAN Full ASCII w/o VFC 0994395-0014 GRF 
Kit, Char Set KATAKANA w/o VFC 0994395-0015 KAT 
Kit, Char Set KATAKANA Special w/o VFC 0994395-0016 KTS 

Kit, Char Set US Full ASCII w/o VFC 

(—2 processor only) 0994395-0019 FUL 
Kit Char Set ENG LTD ASCII with VFC 0994395-0101 UKL 

Kit, Char Set D—N LTD ASCII with VFC 0994395-0102 DNL 

Kit, Char Set S—F LTD ASCII with VFC 0994395-0103 SWL 

Kit, Char Set GERMAN LTD ASCII with VFC 0994395-0104 GRL 
Kit, Char Set Expanded LTD ASCII wtih VFC 0994395-0108 EXP 
Kit, Char Set ENG Full ASCII with VFC 0994395-0111 UKF 

Kit, Char Set D—N Full ASCII with VFC 0994395-0112 DNF 

Kit, Char Set S—F Full ASCII with VFC 0994395-0113 SWF 
Kit, Char Set GERMAN Full ASCII with VFC 0994395-0114 GRF 
Kit, Char Set KATAKANA with VFC 0994395-0115 KAT 

Kit, Char Set KATAKANA Special with VFC 0994395-0116 KTS 

Kit, Char Set US Full ASCII with VFC 0994395-0119 FUL 

(-—2 processor only) 

Kit, Char Set SPANISH Full ASCII 0994395-0023 SPF 
Kit, Char Set SPANISH Text Edit 0994395-0099 SPT 
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C4 

Table C-3. Printer Options (Concluded) 

Part 

Description Number Designation 

Communications Options (Field Installed Only) 

Kit, Parallel 1/F (TH) 0994401 -8002 PLT 

Kit, TTY I/F 0994402-8001 TTY 
Kit, EIA RS-232-C I/F 0994407-8001 
Kit, Line Buffer Board, EIA 1/F 0994511-8001 LBE 

Kit Line Buffer Board, TTY I/F 0994512-8001 LBT 

Kit Line Buffer Board, Parallel |/F 0994513-8001 LBP 

Character Set Options (Field Installed Only) 

Kit, Char Set ENG LTD ASCII w/o VFC 0994395-8001 UKL 

Kit, Char Set D—N LTD ASCil w/o VFC 0994395-8002 DNL 

Kit, Char Set S—F LTD ASCII w/o VFC 0994395-8003 SWL 
Kit, Char Set GERMAN LTD ASCII w/o VFC 0994395-8004 GRL 

Kit, Char Set Expanded LTD ASCII w/o VFC 0994395-8008 EXP 

Kit Char Set US Full ASCII w/ or w/o VFC 0994395-8010 FUL 

(-—1 processor only) 

Kit, Char Set ENG Full ASCII w/o VFC 0994395-8011 UKF 

Kit, Char Set D—N Full ASCII w/o VFC 0994395-8012 DNF 

Kit, Char Set S—F Full ASCII w/o VFC 0994395-8013 SWF 

Kit, Char Set GERMAN Full ASCII w/o VFC 0994395-8014 GRF 
Kit, Char Set KATAKANA w/o VFC 0994395-8015 KAT 

Kit, Char Set KATAKANA Special w/o VFC 0994395-8016 KTS 

Kit, Char Set US Full ASCII w/o VFC 0994395-8019 FUL 
(-2 processor only) 

Kit, Char Set ENG LTD ASCII with VFC 0994395-8101 UKL 

Kit, Char Set D—N LTD ASCII with VFC 0994395-8102 DNL 
Kit, Char Set S—F LTD ASCII with VFC 0994395-8103 SWL 

Kit, Char Set GERMAN LTD ASCII with VFC 0994395-8104 GRL 

Kit, Char Set Expanded LTD ASCII with VFC 0994395-8108 EXP 

Kit, Char Set ENG Full ASCII with VFC 0994395-8111 UKF 

Kit, Char Set D—N Full ASCII with VFC 0994395-8112 DNF 

Kit, Char Set S—F Full ASCII with VFC 0994395-8113 SWF 

Kit, Char Set GERMAN Full ASCII with VFC 0994395-8114 GRF 
Kit, Char Set KATAKANA with VFC 0994395-8115 KAT 

Kit, Char Set KATAKANA Special with VFC 0994395-8116 KTS 

Kit, Char Set US Full ASCII with VFC 0994395-8119 FUL 

(-—2 processor only) 

Kit, Char Set SPANISH ASCII 0994395-8023 SPF 

Kit, Char Set SPANISH Text Edit 0994395-8099 SPT 

Stand Options 

Stand—w/o Top 0994423-0001 

Basket, Paper— Stand 0994400-0001 

Baud Rate Option 

Kit, Baud Rate Option 0994445-0001 BRO 

Baud Rate Option (Field Installed Only) 

0994445-8001 BRO Kit, Baud Rate Option 

we



Table C-4. Printer Accessories 

DESCRIPTION PART NUMBER 

Ribbon, Black Nylon Matrix—40 yard 

Ribbon, Black Nylon Matrix— Pack of 6 

Basket Kit, Paper, Terminal Mounted 

Cord Set, Power— Domestic 

Cord Set, Power— Western Europe 

Cord Set, Power—w/o Connector 

103 Data Set Cable Assy. 

202/212 Data Set Cable Assy. 

Data Terminal Cable Assy. 

Cable Assy., EIA—742 

Cable Assy., EIA Interface 

Cable Assy., 1200 Baud 

Cable Assy., EIA (103A) I/F 

Cable Assy., Extension, EIA 

Cable Assy., Extension, EIA 

Connector, Plug, Electrical 

Cable Assy., EIA Extension 

Extender Board 

Cable Assy., 742 Aux. EIA I/F 

Operators Manual, 810 Printer 

Maintenance Manual, 810 Printer 

Index, Model 810 Printer Shipping Container 

Terminal Stand Kit 

Basket Kit, Paper, Stand Mounted 

0996241-0001 
099624 1-0002 
0994442-0002 
0996289-0001 
0996290-0001 

0996348-0001 
0993204-0001 

0993205-0001 

0993210-0001 
0969626-0001 
0959372-0001 

0959372-0002 
0983848-0001 
0975056-0010 

0975056-0020 
0414127-0001 

099321 1-0001 
0994399-0001 
0973265-0001 
0994353-9701 
0994386-9701 
0994436-9901 

099984 1-0001 
0999839-0001 

C-5/C4
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Appendix D 

TMS 8080A Microprocessor 

This appendix contains a reprint of the ‘‘TMS 8080A 

Microprocessor” Data Manual (dated August 1976) 

for your reference. 
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1.1 

1.2 

1.3 

TMS 8080A MICROPROCESSOR 

ARCHITECTURE 

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-us 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. 

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. 

REGISTERS 

The TMS 80804 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. 

ADDRESS DATA 
BUS BUS (1/01 

ay 

a. &, 
7 7 

sy 
7 

16y 
y 

24 FLAG 
a REGISTER 

BcO 
r CORRECT sy 

3 HIGH.ORDER | 4 
REGISTER + 2 

FILE 8, a CONSTANT fn a 7 ACCUMULATOR [—/ ceneraton [3 x 

8, REGISTER Au 
, a Wa LOW ORDER a operator ¥ 7 ad 

REGISTER A 
INCREMENTER/ FILE ay Y 
DECREMENTER 8 7 REGISTER 

1 aL 
-1 

+0 
INSTRUCTION REGISTER 

TIME ANO 
contro: | STATUS 

994386-100 

FIGURE 1—TMS 8080A FUNCTIONAL BLOCK DIAGRAM
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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. 

STATUS AND CONTROL 

Two types of status are provided by the TMS 808D0A. 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. 

1/0 OPERATIONS 

Input/output operations (1/O) are performed using the IN and OUT instructions. The second byte of these instructions 

indicates the device address (256 device addresses). When an IN instruction is executed, the input device address 

appears in duplicate on A7 through AO and A115 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 fine 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 tocations. Enabling or disabling interrupts is controlled by special instructions (El or 

DI). The interrupt input is automatically disabled when an interrupt request is accepted or when a RESET signal is 

received. 

INSTRUCTION TIMING 

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 

instruction, 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 (XTHL). 

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 INT 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.



TABLE 1 

TMS 8080A REGISTERS 

NAME DESIGNATOR LENGTH PURPOSE 

Accumulator A 8 Used for arithmetic, logical, and 1/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 

D 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 HL 

L Register L 8 General or least significant 8 bits of double register HL 

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, 2, S, P, C1) 

NOTE: Registers 8B and C may be used together as a single 16-bit register, likewise, D and E, and H and L. 

TABLE 2 

FLAG DESCRIPTIONS 

SYMBOL TESTABLE DESCRIPTION 

Cc YES 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. 

Zz YES A TRUE condition (Z = 1) indicates that the output of the ALU is equal to zero. 

S YES A TRUE condition (S = 1) indicates that the MSB of the ALU output is equal to a one (1). 

P YES 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 NO C1 is the carry out of the fourth bit of the ALU (TRUE condition). C1 is used only for BCD 

correction with the DAA instruction. 

TABLE 3 

FUNCTION OF THE DAA INSTRUCTION 

Assume the accumulator (A) contains two BCD digits, X and Y 

7 4 3 0 

ACC x {| vy | 

ACCUMULATOR ACCUMULATOR 

BEFORE DAA AFTER DAA 

cC | A7...Aa}] c1 JAg. -Ao] c | Az...Agic1 | Ag...Ag 

is) x< 10 0 Y <'10 0 x it) Y 

0 x< 10 1 Y<10 0 x (0) Y+se 

0 xg 0 Y 210 1) x+1 1 Y+6 

1 x.. 10 0 Y<10 1 xX+6 0 Y 

1 x< 10 1 Y<10 1 x+6 0 Y+6 

1 x<10 0 Y.2 10 1 x+7 1 Y+6 

0 x210 0 Y<10 1 +6 0 Y 

0 x2>10 1 Y<10 1 x+6 0 Y+6 

0 x29 0 Y210 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.



TABLE 4 

TMS 8080A PIN DEFINITIONS 

SIGNATURE] PIN 1/0 DESCRIPTION 

A15 (MSB) 36 OUT A15 through AO comprise the address bus. True memory or I/O device addresses appear on 

Al4 39 OUT this 3-state bus during the first state time of each instruction cycle. 

A13 38 OUT 

A12 37 OUT 

All 40 OUT 

A10 1 OUT 

AQ 35 OUT 

Ag 34 OUT 

A7 33 OUT 

AG 32 OUT 

AS 31 OUT 

A4 30 OUT 

A3 29 OUT 

A2 27 OUT 

Al 26 OUT 

AO (LSB) 25 OUT 

D7? (MSB . 
| } 6 | IN/OUT D7 through DO comprise the bidirectional 3-state data bus. Memory, status, or I/O data is 

D6 5 IN/OUT - 
transferred on this bus. 

DS 4 | IN/OUT 

D4 3 | IN/OUT 

D3 7 | IN/OUT 

D2 8 IN/OUT 

D1 9 | IN/OUT 

Do (LSB) 10 IN/OUT 

Vss 2 Ground reference 

VeB 11 Supply voltage (—5 V nominal) 

Vcc 20 Supply voltage (5 V nominal) 

Vpp 28 Supply voltage (12 V nominal) 

o1 22 IN Phase 1 clock. 

2 15 IN Phase 2 clock. See page 19 for 61 and ¢2 timing 

RESET 12 iN 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 0. To prevent a lockup condition, a HALT instruction 

must not be used in location 0. 

HOLD 13 IN Hold signal. When active (high) HOLD causes the TMS 8080A to enter a hold state and float 
(put the 3-state address and data bus in a high-impedance state). The chip acknowledges 

entering the hold state with the HLDA signal and will not accept interrupts until it leaves 

the hold state. 

INT 14 IN 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. 

INTE 16 OUT 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 El (Enable Interrupt) 

instruction and reset to a low logic level by the DI (Disable interrupt) instruction. INTE is 

also reset when an interrupt is accepted and by a high on RESET. 

DBIN 17 OUT Data bus in. DBIN indicates whether the data bus is in an input or an output mode. 

(high = inout, low = nutput).



SIGNATURE | DATA BUS BIT 

INTA DO 

wo D1 

_ STACK D2 

HLTA D3 

OUT D4 

M1 D5 

INP D6 

MEMA D7 

2.1 

TABLE 4 (CONTINUED) 

DESCRIPTION SIGNATURE | PIN 1/0 

WR 18 OUT 

SYNC 19 OUT 

HLDA 2 OUT 

READY 23 IN 

WAIT 24 OUT 

Write. When active (low) WR ‘ndicates a write operation on the data bus to memory or to an 

1/0 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) HLDA indicates that the TMS 8080A is in a hold 

state, 

Ready control line. An active (high) level 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 state 

pending a READY signal from memory. 

TABLE 5 

TMS 8080A 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. 

TMS 8080A INSTRUCTION SET 

INSTRUCTION FORMATS 

TMS 808O0A instructions are either one, two, or three bytes long and are stored as binary integers in successive memory 

locations in the format shown below. 

One-Byte Instructions 

| D7 D6 D5D4D3 0201 Do | 

Two-Byte Instructions 

[ D7 D6D50D4D3D201D0 | 

| D7 D8D5D4D3D2D1D0 | 

Three-Byte Instructions 

| D7D6D5D4D3D2D10D0 | 

| D7 D6D5D403D2D10D0 | 

| D7 D6 D5D4D3D2D1D0 | 

OP CODE 

OP CODE 

OPERAND 

OP CODE 

LOW ADDRESS OR OPERAND 1 

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 

SYMBOL DESCRIPTION 
<b2> Second byte of instruction 

<b3> Third byte of instruction 

Ta Register # Register Name 

000 B 

001 Cc 

010 D 

011 E 

100 H 

101 L 

111 A 

'h Register # Register Name 

00 BC 

01 DE 

10 HL 

11 sP 

Tc Register # Register Name 

0 BC 

1 DE 

td Register # Register Name 

00 BC 

01 DE 

10 HL 

Td Least significant 8 bits of rg 

TdH Most significant 8 bits of rg 

f Flags True condition 

Zero (2) Result is zero 

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(C1) Carry out of fourth bit is one 

M Memory address defined by registers H and L 

() Contents of specified address or register 

[ ] Contents at address contained in specified register 

- \s transferred to 

° Exchange 

Am Bit m of A register (accumulator) 

{} Flags affected | 

b2 Single byte immediate operand 

b3b2 Double byte immediate operand 

(nnn)g (nnn) is an octal (base 8) number 

D-8



2.2.2 ACCUMULATOR GROUP INSTRUCTIONS 

MCYCLES/ 

MNEMONIC OPERANDS’~ BYTES STATES 

ACI b9 2 2/7 

ADC M 1 2/7 

ADC lg 1 1/4 

ADD M 1 2/7 

ADD ra 1 1/4 
ADI b2 2 2/7 

ANA M 1 2/7 

ANA ta 1 W4 
ANI bo 2 2/7 

CMA 1 1/4 

CMC 1 1/4 

CMP M 1 2/7 

cmp ta 1 1/4 
CPI b2 2 2/7 
DAA 1 1/4 

DAD 'b 1 1/10 

LDA b3b2 3 4/13 

LDAX le 1 2/7 

ORA M 1 2/7 

ORA lg 1 1/4 

OR! bo 2 2/7 

RAL 1 1/4 

RAR 1 1/4 

RLC 1 1/4 

RRC 1 1/4 

DESCRIPTION 

(A) —{A) + <bg>+(carry), add the second byte of the 

instruction and the contents of the carry flag to register A and 

place in A. {C,2Z,S,P,c1} 

{A) — (A) + (M) + (carry). | C,Z,S,P,C1 | 

(A) — (A) + (rg) + (carry). { C,Z,S,P,C1 | 

(A) — (A) + (M}, add the contents of M to register A and place in 

A. {C,Z,S,P,C1} 

(A) — (A) + (rg). {C,Z,S,P,C1 
(A) < (Al + <bg>. 4 C,Z,S,P,C1| 

(A) < (A) AND (M}, take the logical AND of M and register A 

and place in A. The carry flag will be reset low. 1C,Z,S,P,C1} 

(A) « (A) AND (rg). {C,Z,S,P,C1} 
(A) — (A) AND <bg>. {C,2,S,P,C1 | 

(A) < (A), complement A. 

(carry) < (carryl, complement the carry flag. {c} 

(A} — (M}, compare the contents of M to register A and set the 

flags accordingly. | C,Z,S,P,C1} 

(A) = (M) z=1 

(A) # (M) Z=0 

(A)<(M) C=1 

(A) > (M) C=0 

(A) — (ra). {C,Z,S,P,C1} 

(A)—<bg>. {C,Z,S,P,C1] 

(A)<BCD correction of (A). The 8 bit A contents is corrected to 

form two 4 bit BCD digits after a binary arithmetic operation. A 

fifth flag C1 indicates the overflow from A3. The carry flag C 

indicates the overflow from Az (See Table 3). {C,Z,S,P,C1 | 

(HL) — (HL) + (rp), add the contents of double register rp to 

double register HL and place in HL. {c} 

(A)—[<b3> <bo>] , 
(A}<[(re}] 

(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. 

{c,Z,8,P,c1} 

(A) — (Al OR {ra).{C,Z,5,P,c1} 

{A) < (A) OR <bg>. {C,Z,S,P,C1| 
Am+1+Am, Agelearry), (carry)(A7). Shift the contents of 

register A to the left one bit through the carry flag. {c t 

Am*Amt?, Azelcarry), (carryl-Ag. { C | 

Am+itAm, AgtA? (carryl(A7). Shift the contents of register 

A to the left one bit. Shift Az into A and into the carry 

flag. {C | 

Am<Amt+1. A7-Aog, (earryl-(Ag). { C 
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M CYCLES/ 

MNEMONIC OPERANDS’ BYTES STATES 

SBB M 1 2/7 

SBB ta 1 1/4 
SBI b2 2 2/7 
STA b3b2 3 4/13 

STAX te 1 2/7 

STC 1 1/4 

SUB M 1 2/7 

SUB ta 1 1/4 
sul b9 2 2/7 
XRA M 1 2/7 

XRA ta 1 1/4 
XRI b2 2 2/7 

2.2.3 INPUT/OUTPUT INSTRUCTIONS 

MCYCLES/ 
MNEMONIC OPERANDS BYTES STATES 

IN b2 2 3/10 

OUT b2 2 3/10 

2.2.4 MACHINE INSTRUCTIONS 

M CYCLES/ 
MNEMONIC OPERANDS BYTES STATES 

HLT 1 2/7 

NoP 1 1/4 

D-10 

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). }C,Z,S,P,C1} 

(A)(A)—(rg)—(carry). {C,Z,S,P,C1} 
(A)-(A)—<bg>—(carry). {C,Z,S,P,C1} 
[<b3> <b >] <A), store contents of A in memory address 

given in bytes 2 and 3. 

[(r.)] (A), store contents of A in memory address given in BC 

or DE. 

{carry)<1, set carry flag to a 1 (true condition). 

(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). 

{C,Z,S,P,c1} 

(A)(A)—(rg).{C,Z,S,P,C1} 
(A)-(A)—<bg>. {C,Z,S,P,C1} 
(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. 

{C,Z,S,P,C1} 

{A)-(A) XOR (rg). {C,Z,S,P,C1} 
(A)-(A) XOR <bg>. {C,Z,S,P,C1} 

DESCRIPTION 

(A)<(input data from data bus), byte 2 is sent on bits A7-A0 

and A15-A8 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-A8 as 

the output device address. OUT status is given on the data bus. 

DESCRIPTION 

Halt, all machine operations stop. All registers are maintained. 

Only an interrupt can return the TMS 8080A to the run mode. 

Note that a HLT should not be placed in location zero, 

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 HLT is 

executed while interrupts are disabled. HLTA status is given on 

the data bus. 

(PC)<(PC)+1, no operation.



2.2.5 PROGRAM COUNTER AND STACK CONTROL INSTRUCTIONS 

M CYCLES/ 

MNEMONIC OPERANDS’ BYTES STATES 

CALL b3b2 3 5/17 

Conditional call instructions for true flags: 

(f) 5/17 (Pass) 

CC (carry) b3b2 3 3/11 (Fait) 

CPE (parity) b3b2 3 

CM (sign) b3b2 3 

CZ (zero) bgb2 3 

Conditional call instructions for false flags: 

(f) 5/17 (Pass) 

CNC (carry) bbz 3 3/11 (Fail) 

CPO (parity) b3b2 3 

CP (sign) b3b2 3 

CNZ {zero) bgb2 3 

Ol 1 1/4 

El 1 1/4 

JMP b3b2 3 3/10 

Conditional jump instructions for true flags: 

(f) 3/10 

JC (carry) bgb2 3 

JPE (parity) b3ba 3 

JIM (sign) b3b2 3 

JZ (zero) b3bz 3 

Conditional jurnp instructions for false flags: 

(f) 3/10 

JNC (carry) b3b2 3 

JPO (parity) p3b2 3 

JM (sign) b3b2 3 

INZ (zero) bgb2 3 

PCHL 1 V/5 

POP PSW 1 3/10 

PoP ‘d 1 3/10 

PUSH PSW 1 3/11 

PUSH td 1 3/11 

RET 1 3/10 

DESCRIPTION 

((SP)—1] [(SP)—2] (PC), (SP}<(SP)—2, (PC)<<bg> <b>, 
transfer PC to the stack address given by SP, decrement SP 

twice, and jump unconditionally to address given in bytes 2 and 

3. 

tf (f) = 1, ((SP)—1] [(SP)—2} (PC), (SP)<{SP)—2, (PS)<—<b3> 

<b>, otherwise (PC)<(PC)+3. If the flag specified, f, is 1, then 

execute a call. Otherwise, execute the next instruction. 

lf (f) = 0, ((SP)—1) [(SP)—2] —(PC), (SP)<—(SP}—2, (PC)—<b3> 

<b>, 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> <b >, 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 JMP. Otherwise, execute the next 

instruction. 

If (f) =O, (PC)}+<b3> <b2>, othewise (PC)(PC)+3. 

(PC)<(HL) 

(F)<-[(SP)], (A)<—[tSP)+1], (SP)<(SP)+2, restore the last 

stack values addressed by SP into A and F. Increment SP twice. 

(rgL){(SP)) , (rgH)-((SP) +1], (SP)H(SP) 2. 

[(SP)—1]—(A), [(SP)—2]<-(F), (SP)<(SP)- 2, save the contents 

of A and F into the stack addressed by SP. Decrement SP twice. 

Jo SP)—1] (rgy), ((SP}—2] (rgyH), (SP}—(SP)—2. 

(PC)<—((SP))} [(SP)+1], (SP)<-(SP)+2, return to program at 

memory address given by last values in the stack. The SP is 

incremented by two.



M CYCLES/ 

MNEMONIC OPERANDS BYTES STATES 

Conditional return instructions for true flags: 

(f) 3/11 (Pass) 

RC (carry) Cc 1 1/5 (Fail) 

RPE (parity) P 1 

RM (sign) s 1 

RZ (zero) Zz 1 

Conditional return instructions for false flags: 

(f) 3/11 (Pass) 

RNC (carry) c 1 1/5 (Fail) 

RPO (parity) P 1 

RP (sign) Ss - 1 

RNZ (zero) Z 1 

RST 1 3/11 

SPHL 1 1/5 

2.2.6 REGISTER GROUP INSTRUCTIONS 

M CYCLES/ 

MNEMONIC OPERANDS BYTES STATES 

DCR M 1 3/10 

DCR la 1 1/5 
DCX tb 1 1/5 
INR M 1 3/10 

INR ta 1 1/5 
INX 'b 1 1/5 
LHLD b3b2 3 5/16 

xl rpb3b2 3 3/10 

MVI M,b2 2 3/10 

MvI Tab? 2 2/7 

MOV Mra 1 2/7 

MOV taM 1 2/7 

MOV latta2 1 /5 

SHLD b3b2 3 5/16 

XCHG 1 1/4 

XTHL 1 5/18 

D-12 

DESCRIPTION 

If (f)= 1, (PC) —[(SP)] [(SP+1], (SP)<(SP)+2. If the flag 

specified, f, is 1, execute a RET. Otherwise, execute the next 

instruction. 

If (f) = 0, (PC)<—[(SP)] [(SP)+1]}, (SP)<-(SP)+2. 

((SP)—1] [(SP}—2] <(PC) (SP)--(SP)—2, (PC)<-O000R0g where 

R is a 3 bit field in RST (RST=3AR7g). Transfer PC to the stack 

address given by SP, decrement SP twice, and jump to the 

address specified by R. 

(SP)<—(HL). 

DESCRIPTION 

(M)-(M)—1, decrement the contents of memory location 

specified by H and L. {Z,S,P,C1} 

(ra)<(rg)—1, decrement the contents of register ra. {Z,s,P,c1} 

(tph)<(rp)—1, decrement double registers BC, DE, HL, or SP. 

(M)<(M)+1, increment the contents of memory location 

specified .y H and L.4Z,S,P,C1 } 

(r3)(rg)+1, increment the contents of register rg. \Z.S,P,c1! 

{tp)<(rp)+1, increment double registers BC, DE, HL, or SP. 

(L)-[<b3> <bg>]; (H)<— [<b3> <b2>+1], load registers H 

and L with contents of the two memory locations specified 

by bytes 3 and 2. 

(rhH)<—<b3>; (rpL)<<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 

(ral—<b2>, load register rg immediate with byte 2 of the instruc- 

tion. 

(M)+-(rg), store register rz in the memory location addressed by 

H and L. 

(rg)(M), load register rz with contents of memory addressed by 

HL, 

(rg1)<(rg2), load register r51 with contents of 132, raz contents 

remain unchanged. 

[<b3> <b2>]<(L); [<b4> <b2>+1)) -(H), store the contents 

of H and L into two successive memory locations specified by 

bytes 3 and 2. 

(H)+—(D); (L)-(E), exchange double registers HL and DE 

(L)=[(SP)], (H)+((SP)+1], (SP)=(SP), exchange the top of the 

stack with register HL.



NL, 

2.3. INSTRUCTION SET OPCODES ALPHABETICALLY LISTED 

REGISTER 

MNEMONIC BYTES DESCRIPTION AFFECTED 

ACI 2 Add 10 A, immediate value plus carryt OO 

ADC M 1 Add to A, specified memory value plus carryt 

ADCr 1 Add to A, specified register value plus carryt B 

c 

D 

E 

H 

L 

A 

ADD M 1 Add to A, specified memory valuet 

ADO r 1 Add to A, specified register valuet B 

Cc 

D 

E 

H 

L 

A 

ADI 2 Add to A, immediate valuet ‘ 

ANAM 1 . Logical AND with A, specified memory value? 

ANAr 1 Logical AND with A, specified register value? B 

Cc 

D 

E 

H 

L 

A 

ANI 2 Logical AND with A, immediate valuet 

CALL 3 Unconditionat call 

cc 3 Call if C flag true 

CM 3 Cail if S flag true 

CMA 1 Logically invert A 

CMC 1 Logically invert C flagt 

CMP M 1 Compare with A, specified memory valuet 

CMP ¢ 1 Compare with A, specified register value 

B 

Cc 

D 

E 

H 

L 

A 

CNC 3 Call if C flag false 

CNZ 3 Call if Z flag false 

cp 3 Call if S flag false 

CPE 3 Call if P flag true (even parity) 

CPI 2 Compare with A, immediate vatuet 

CPO 3 Call if P flag false (odd parity) 

[ors 3 Call if Z flag true 

DAA 1 Decimal convert A valuet 

*Two possible cycle times (11/17) indicate instruction cycies dependent on condition flags. 

T All flags (C, Z, S, P, C1) affected. 
+Only carry flag affected. 

POSITIVE-LOGIC 

HEX OPCODE 

\ a JN a J 

8 E 

8 8 

8 9 

8 A 

8 8 

8 Cc 

8 D 

8 F 

8 6 

8 0 

8 1 

8 2 

8 3 

8 4 

8 5 

8 7 

Cc 6 

A 6 

A 0 

A 1 

A 2 

A 3 

A 4 

A 5 

A 7 

E 6 

Cc D 

D c 

F c 

2 F 

3 F 

B E 

B 8 

B 9 

B A 

B B 

B Cc 

B D 

B F 

D 4 

Cc 4 

F 4 

E c 

F E 

E 4 

Cc c 

2 7 

CLOCK 

CYCLES* 

7 

7 

4 

D-13
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MNEMONIC BYTES 

DAD B 

DAD D 

DAD H 

DAD SP 

DCRM 

OCRr e
n
 

ee
 

ee
 

a 
n
s
 

DCX B 

Dcx D 

DCX H 

DCX SP 

DI 

El 

HLT 

IN 

INR M 

INR r P
a
 

9 
82

 
B
a
 

oa
 

ao
 

a 
oe

 

INX B 

INX D 

INX H 

INX SP 

Jc 

JM 

JMP 

JNC 

JNZ 

JP 

JPE 

JPO 

JZ 

LDA 

LDAX B 

LDAX D 

LHLD 

LXIB 

LXID 

LXIH 

LXI SP 

W
w
W
w
W
W
w
W
e
s
t
 

= 
|=
 
W
W
W
W
W
W
W
W
w
o
r
e
A
a
 

=a
 

=
 

wW
 

fonly carry flag affected. 

Sau flags except carry affected. 

DESCRIPTION 

16-bit add, BC to HL 

16-bit add, DE to HLT 

16-bit add, HL to HLT 

16-bit add, SP to HLT 

Subtract 1 from specified memory value 8 

Subtract 1 from specified register value & 

Subtract 1 from double register BC 

Subtract 1 from double register DE 

Subtract 1 from double register HL 

Subtract 1 from stack pointer 

Disable interrupt input 

Enable interrupt input 

Halt until interrupted 

Input datato A 

Add 1 to specitred memory value & 

Add 1 to specified register value § 

Add 1 to double register BC 

Add 1 to double register DE 

Add 1 to double register HL 

Add 1 to SP 

Jump if C flag true 

Jump if § flag true 

Unconditional jump 

Jump if C flag false 

Jump if Z flag false 

Jump if $ flag false 

Jump if P flag true 

Jump if P falg false 

Jump if Z flag true 

Load A using direct address 

Load A using indirect address (BC) 

Load A using indirect address (DE) 

Load HL using direct address 

Load BC with immediate value 

Load DE with immediate value 

Load HL with immediate value 

Load SP with immediate value 

REGISTER 

AFFECTED 

r
P
r
e
é
m
o
o
e
 

r
P
r
e
i
é
i
m
o
e
o
®
m
 

POSITIVE-LOGIC 

HEX OPCODE 

,07-D4, \,D3-D0, 

0 

- 
O
O
 
W
W
N
 

W
N
F
O
N
F
 
O
W
B
O
M
N
M
I
N
A
D
C
A
T
N
T
O
W
N
 

A
 
B
O
W
N
H
N
H
A
 

BF
P 
T
O
W
 

O
N
Y
 

TD
A 
H
Y
w
W
N
H
 

A
 
O
W
w
N
D
N
 

=
 

- 
r
t
e
 

P
P
 

P
P
 

P
N
 
P
N
N
N
D
W
 

PR
P 
P
w
w
o
w
d
a
n
d
n
s
d
a
n
a
e
 
N
e
e
 
T
D
H
M
H
A
W
Y
P
M
A
B
A
A
G
T
O
O
M
O
N
T
 

H
H
 

o
v
 

w
o
w
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, MNEMONIC BYTES 
Nee 

MOV M,r 1 

MOV r,M 1 

MOV 11,12 1 

— 

NU 

DESCRIPTION 

Move register value to memory 

Move memory value to register 

Move register value to register 

REGISTER 

AFFECTED 

o 
r
P
r
e
o
i
I
M
o
o
m
p
r
i
r
i
 

m
o
n
 

POSITIVE-LOGIC 

HEX OPCODE 

\B7D4, 03-00, 

D
O
A
D
A
A
A
A
R
T
H
A
 

A
A
 
A
H
H
A
A
T
H
T
A
H
 
H
A
H
 

dF
 
B
e
 

o
k
 

kK
 

Ee
 

RB
 

KH
 

HE
 
B
o
A
 

p
u
 
m
o
o
n
n
F
a
n
n
u
n
w
a
y
n
u
s
y
 

B
N
O
 

R
W
N
 

FH
T 
O
T
T
O
D
O
B
R
 

ES
F 
O
M
N
I
 

M
E
 

w
W
N
H
R
A
O
T
O
A
N
A
B
R
P
 
H
A
A
 

HN
 
B
K
R
H
O
N
B
A
O
M
M
a
A
M
a
m
M
n
a
n
u
n
n
a
A
w
n
-
a
o
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MNEMONIC BYTES 

MOV 14, °2 1 

MVIM 

MVIr 

NOP 1 

ORAM 1 

ORAr 1 

ORI 
OUT 
PCHL 
POP B 
POP D 
POP H 
POP PSW 
PUSH B 
PUSH D 
PUSH H 
PUSH PSW 
RAL 
RAR 
AC 
RET 
RLC 
RM 
ANC 
ANZ 
RP 

e
e
 

a
e
 
a
e
 
e
C
 

a 
a
 

DESCRIPTION 

Move register value to register (continued) 

Move immediate vaiue to memory 

Move immediate value to register 

4-clock-cycie delay 

Inclusive OR with A, specified memory valuet 

Inclusive OR with A, specified register valuet 

Inclusive OR with A, immediate value? 

Output data from accumulator 

Move HL to PC 

Load BC from stack 

Load DE from stack 

Load HL from stack 

Load AF from stackt 

Move BC to stack 

Move DE to stack 

Move HL to stack 

Move AF to stack 

Left rotate A value through C flag? 

Right rotate A value through C flag? 

Return if C flag true 

Unconditional return 

Left rotate A value? 

Return if § flag true 

Return if C fiag false 

Return if Z flag false 

Return if § flag false 

REGISTER 

AFFECTED 

L,c 
L,D 
LE 
LH 
LL 
L.A 
A.B 
A.C 

A.D 
AE 
AH 

AL 
AA 

b
h
 
p
e
r
m
r
o
m
®
g
o
e
a
o
w
 

r
P
r
e
I
o
I
m
M
o
o
D
 

"Two possible cycles times (11/17) indicate instruction cycles dependent on condition flags. 

Tall flags (C, 2,S, P, C1) affected. 
+Only carry flag affected. 

POSITIVE-LOGIC 

HEX OPCODE 

\D7-D4, 

T
O
O
U
N
D
T
O
O
D
A
=
T
7
A
M
O
I
O
A
M
I
O
O
M
O
A
M
W
B
A
B
A
A
M
W
D
O
D
M
O
W
n
N
n
n
N
A
F
D
O
W
w
V
 

HY
 
V
N
N
V
N
U
N
N
O
H
A
D
A
 
A
Z
A
D
 

\03—Do, 

S
O
O
 

M
O
N
 
O
R
A
N
A
A
H
A
T
A
H
A
H
A
s
H
S
O
W
H
D
A
A
I
A
H
A
W
N
A
D
H
O
M
M
a
A
M
a
m
M
n
a
a
r
m
_
»
 

F
o
 

e
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O
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D
p
P
p
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REGISTER 

AFFECTED 

PC<-000016 

PC+0008 16 

PC<-001016 

PC—001816 

PC+-002016 

PC<-002816 

PC<003016 

PC-003816 

r
P
r
e
i
é
i
o
i
M
m
o
o
g
m
 

r
P
r
i
m
o
o
g
®
 

r
P
r
e
o
r
t
I
M
m
M
o
o
s
 

MNEMONIC BYTES DESCRIPTION _ 

RPE 1 Return if P flag true 

RPO 1 Return if P flag false 

RRC 1 Right rotate A value + 

RST 1 1-byte call (restart) 

RZ 1 Return ‘f Z flag true 

SBB M 1 Subtract from A, specified memory value plus borrow * 

SBBr 1 Subtract from A, specified register value plus borrowt 

SBI 2. Subtract from A, immediate value plus borrow! 

SHLO 3. Store HL value at direct address 

~ SPHL 1 Move HL value to SP 

NS STA 3 Store A value at direct address 

STAX B 1 Store A value at indirect address (BC) 

STAX D 1 Store A value at indirect address (DE) 

sTc 1 Set C flag truet 

SUBM 1 Subtract fram A, specified memory valuet 

SUB r 1 Subtract from A, specified register valuet 

SUI 2 Subtract from A, immediate value? 

XCHG 1 Exchange contents of HI. with DE 

XRAM 1 Exclusive OR with A, specified memory valuet 

' XRAr 1 Exclusive OR with A, specified register valuet 

\ XRI 2 Exclusive OR with A, immediate valuet 

XTHL 1 Exchange contents o: YL with top of stack 

*=Two possible cycles times (11/17) indicate instruction cycles dependent on condition flags. 

Tall flags (C, Z, S, P, C1) affected. 
Only carry flag affected. 

ON 

POSITIVE-LOGIC 

HEX OPCODE 

\O7-D4y \Da-Do 
E 8 

E 0 

is) F 
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r
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m
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w
n
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o
n
K
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K
n
K
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H
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a
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D
o
 

w
o
m
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o
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T
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w
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O
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N
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3.1 

3.2 

3.3 

TMS 8080A ELECTRICAL AND MECHANICAL SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE 

(UNLESS OTHERWISE NOTED)* 

Supply voltage, Vcc (see Note 1) toe ee we we. 60.3 V to 20V 

Supply voltage, Vpp (see Note 1 —0.3 V to 20 V 

Supply voltage, Vgg (see Note 1) Ce ee ee ee ee ws 620.3 V to 20 V 

All input and output voltages (see Note 1) 2 2...) —0.3 V to 20V 

Continuous power dissipation . . . . . .. . eee ee ee 6B W 

Operating free-air temperaturerange 2. 1. we ee ee OPC to 70°C 

Storage temperature range ....... Ck —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-maximum-rated conditions for extended periods may affect 

device reliabiiity. 

NOTE 1: Under absolute maximum ratings voltage values are with respect to the normally most negative supply voltage, Vqg (substrate). 

Throughout the remainder of this data sheet, voltage va’ ‘es are with respect to Vgg unless otherwise noted. 

RECOMMENDED OPERATING CONDITIONS 

MIN NOM MAX |UNIT 

Supply voltage, Veg —4.75 -5 -5.25| V 

Supply voltage, Vec 4.75 5 5.25 | V 

Supply voltage, Vpp 11.4 12 126| V 

Supply voltage, Vsg 0 Vv 

High-level input voltage, Vj} (all inputs except clocks) (see Note 2) 3.3 Vectl} V 

High-level clock input voltage, ViH(o) 9 Voptl Vv 

Low-level input voltage, V;_ (all inputs except clocks) (see Note 3) -1 08g] Vv 

Low-level clock input voltage, Vi_(g) (see Note 3) -1 og] Vv 

Operating free-air temperature, Ta 0 70} °C 

ELECTRICAL CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 

(UNLESS OTHERWISE NOTED) 

PARAMETER TEST CONDITIONS MIN TYPt MAX |UNIT 

Input current (any input except 
I Vi, =OVtoV +10 A 

clocks and data bus) ce a 

NW(9} Clock input current Vito) =9V to Vpop +10] wA 

lips) Input current, data bus Vi(oB) =9 V to Vcc —100] uA 

Address or data bus input Vitad) °° Vi(pB) = Voc 10 
Mi(hold) . uA 

current during hold Vitad) OF Vi(pB) =O V —160 

VOH High-level output voltage 19H = 190 uA 3.7 Vv 

VOL Low-level output voltage lol = 1-.9mMA 0.45 Vv 

'BB(av) Average supply current from Veg : —0.01 -1 

lec(av) Average supply current from Vcc ee te(o) = 480 ns, 60 80| mA 

IDD(av) Average supply current from Vpop A 50 76 

Cj Capacitance, any input except clock Vec = Vop = Vss = OV, 10 20 

Cig) Clock input capacitance Ves = —4.75 to -5.25 V, f = 1 MHz, 15 25) pF 

Co Output capacitance All other pins at 0 V 10 20 

Tau typical values are at Ta, = 25°C and nominal voltages. 

NOTES: 2. Active pull-up resistors of nominally 2 k{2 will be switched onto the data bus when DBIN is high and the data input voitage is 

more positive than Vi, min. 

3. The algebraic convention where the most negative limit is designated as minimum is used in this specification for logic voltage 

levels only.



3.4 TIMING REQUIREMENTS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 
(SEE FIGURE 2) 

MIN MAX {UNIT 

te(o) Clock cycle time (see Note 5) 480 2000] ns 

trio) Clock rise time 5 50 | ns 

tt(o) Clock fall time 5 50} ns 

twio1) Pulse width, clock 1 high 60 ns 

twio2) Pulse width, clock 2 high 220 ns 

td(g1L-02) Delay time, clock 1 low to clock 2 0 ns 

td(92-01) Delay time, clock 2 to clock 1 70 ns 

td(@1H-62) Delay time, clock 1 high to clock 2 (time between leading edges) 80 ns 

tsu(dae1) Data setup time with respect to clock 1 30 ns 

tsu(da2) Data setup time with respect to clock 2 150 ns 

tsu(hold) Hold input setup time 140 ns 

tsu(int) Interrupt input setup time 120 ns 

tsu(rdy) Ready input setup time 120 ns 

th(da) Data hold time (see Note 6) tPD(DB!) ns 

th(hold) Hold input hold time 0 ns 

tint) Interrupt input hold time Q ns 

thirdy) Ready input hold time 0 ns 

NOTES: 5. te(@) = ta(g1L-@2) + tr(p2) + twiga2) + M(@2) + ta(92-61) t tr(G1)- 480 ns < te(g) < 2000 ns. 
6. The data input should be enabled using the 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 | UNIT 

tpD{ad) Propagation delay time, clock 2 to address outputs 200] ns 

tPDida) Propagation delay time, clock 2 to data bus CL = 100 oF, 220 ns 

. tpD(cont}) Propagation delay time, clocks to control outputs AL = 1.3k2 120] ns 

tPD(DBI) Propagation delay time, clock 2 to DBIN output 25 140 | ns 

tPD{int) Propagation delay time, clock 2 to INTE output 200 | ns 

tol Time for data bus to enter input mode tppo(pBl)| ms 

Disable time to high-impedance state 
tpxz . 120] ns 

during hold (address outputs and data bus) 

The time that the address outputs and output data will remain stable after WR goes high, twa and twp @ td(g1H-2)- 

The time between address outputs becoming stable and WR going low, taw 2 te(g)~-tg(@1H -62)~ tr(@)~ 120 ns. 

The time between output data becoming stable and WR going low, tow  te(o)—ta(o1H-92) —tr(@)— 150 ns. 

The following are relevant when interfacing to devices requiring Vy,y min of 3.3 V: 

a) Maximum output rise time (t7LH) from 0.8 V to 3.3 V is 140 ns with Cy_ as specified for the propagation delay times above. 

b) Maximum propagation delay times when measured to Vre¢(H) = 3 V (instead of 2 V) will be 60 ns more than as specified above with 

C\_ as specified. 

RL=1.39k2 

T° 100 pF 

TMS 8080A 

OUTPUT o 

C,_ inctudes probe and jig capacitance. 

LOAD CIRCUIT 994386-147 
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3.6 TERMINAL ASSIGNMENTS 
TMS 80804 

A10 [1 40} aii 
Ves 12 39! Al4 

pa!3 38° A13 

p05 14 37° Al2 

D6 15 36) A15 
D7 ‘6 35, A9 
D317 34, AB 
D2 Ie 33! A? 
D1 9 32° AG 

po | 10 31) As 
Vee (11 30° A4 

RESET ‘12 29° A3 
HOLD ¢ 13 28° Vpo 

INT "44 27. A2 
02 (45 26° Al 

INTE '16 25, AO 
DBIN !47 24; WAIT 
Wr ‘18 23. READY 

SYNC ;19 22,01 

Vec (20 21, HLDA 

3.7. MECHANICAL DATA 

TMS 8080A JL—40-PIN CERAMIC PACKAGE 

2020 15) 3) Max 

a a ee 

oT he 

@ 
0600-0010 

115 24 - 0 26) 0.020 1G $0) MIN 
| 

SEATING + 
PLANE T 

0018-0003 
046° 008! al na If 

0.010 10.251 NOM J jet Pin SPACING 0 10012541 TP 
(See Note Ai 0080-0010 

27° 0.26) 

. e 
|] 0 185 14 70) MAX 

0 150 + 0.03013 81-0775 

P— 0032 10811 NOM 

re——— 0 050 - 0.020 

127-050) 

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 

—— 
Se Tes Cee ee es ee ee ee es ee eee ee ee ee ee ee 

- 2.090 (53 11 MAX _—_--_______-el 

EITHER 
INDEX * N 

= 

MOI CITI TMI CITI CI CITI togcrcotototit sts 
20, ‘o) 

NOTES: 

€ oso0-ao0__& 
(18,24 = 0.26) 

0.020 10.50) 
| MIN ¥ 

0.200 15.08) MAX 

—~ SEATING PLANE d 
‘vy I ! | 0,125 (3.17) MIN 

0.017 - 0.003 0.018 - 0.003 
(0 28 : 0.08 “T 046-008 tt H 0.033 (0.83) MIN 

0.075 : 0 020 
PIN SPACING 0.100 (2 $4) TP (191: 08t) 

(See Note Al 
ore 0.060 (1.52) NOM 

a. Each pin centerline is located within 0.010 inch (0.26 millimeters) ot its true longitudinal position. 
b. Ali linear dimensions are shown in inch (and parenthetically in millimeters for reference only). Inch dimensions govern. 
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1.1 

INTRODUCTION 

DESCRIPTION 

The TMS 5501 is a multifunction input/output circuit for use with TI’s TMS 8080A CPU. It is fabricated with the same 

N-channel silicon-gate process as the TMS 8080A and has compatible timing, signal levels, and power supply 

requirements. The TMS 5501 provides a TMS 8080A microprocessor system with an asynchronous communications 

interface, data [/O buffers, interrupt control logic, and interval timers. 

SYNC ce x) 
a 

| ' : 

int q4 
INPUT OUTPUT 

CONTROL STATUS PORT PORT 
AOA ye 

4 

8 \e B 
Y 

8 8 
00-07 BUFFEA + 

8 
y 

5 8 
A 

INTERRUPT 8 4 
ADDRESS t 

8 
~ 

8 

2 

INTERVAL | Priority RECEIVER RATE > meen 
TIMERS ls LoGic BUFFER REGISTER BUFFER 

5 : 8 
8 8 , : f 4 1 t 

a 2 
INTERAUPT Ly MASK RECEIVER | ACV: XMT MITER AEGISTER 8 1 . REGISTER REGISTER CONTROL REGISTER 

f , | 

| : | 

SENS acy 4 cv XMT 

FIGURE 1-TMS 5501 BLOCK DIAGRAM 984386-102 

The !/O section of the TMS 5501 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 8080A-compatible interrupt logic with masking capability. 

Data transfers between the TMS 5501 and the CPU are carried by the data bus and controlled by the interrupt, chip 

enable, sync, and address lines. The TMS 8080A uses four of its memory-address lines to select one of 14 commands to 

which the TMS 5501 will respond. These commands allow the CPU to: 

---- read the receiver buffer 

---- read the input port 

---- read the interrupt address 

---- read TMS 5501 status 

---- issue discrete commands 

- load baud rate register 

- load the transmitter buffer 

--- load the output port 

- load the mask register 

---- load an interval timer



1.2 

The commands are generated by executing memory referencing instructions such as MOV (register to memory) with the 

memory address being the TMS 5501 command. This provides a high degree of flexibility for 1/O operations by letting 

the systems programmer use a variety of instructions. 

SUMMARY OF OPERATION 

Addressing the TMS 5501 

A convenient method for addressing the TMS 5501 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 5501 address inputs to the four lowest order bits of the bus. This, 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 5501 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 110, 150, 300, 1200, 2400, 4800, 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 5501 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 5501 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 5501 by tatching 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 5501 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 5501 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. 

E-3
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Servicing Interrupts 

The TMS 5501 provides a TMS 8080A system with several interrupt control functions by receiving external interrupt 

signals, generating interrupt signals, masking out undersired interrupts, establishing the priority of interrupts, and 

generating RST instructions for the TMS B080A. 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 8080A (See 

Figure 4). The TMS 5501 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 wi!l pass through to the priority logic. The priority 

logic allows an interrupt to generate an RST instruction to the TMS 8080A only if there is no higher priority interrupt 

that has not been accepted by the TMS 8080A. The TMS 5501 prioritizes interrupts in the order shown below: 

1st — Interval Timer #1 

2nd —_ Interval Timer +2 

3rd —-— External Sensor 

4th — _ Interval Timer #3 

5th — Receiver Buffer Loaded 

6th -— Transmitter Buffer Emptied 

7th — Interval Timer #4 

8th — _ Interval Timer #5 or an External Input (X! 7) 

The highest priority interrupt passes through to the interrupt address logic, which generates the RST instruction to be 

read by the TMS 8080. See Table 3 for relationship of interrupt sources to RST instructions and Figures 6 and 8 for 

timing relationships. 

The TMS 5501 provides two methods of servicing interrupts; an interrupt-driven system or a polled-interrupt system. In 

an interrupt-driven system, the INT signal of the TMS 5501 is tied to the INT input of the TMS 8080A. The sequence 

of events will be: (1) The TMS 5501 receives (or generates) an interrupt signal and readies the appropriate RST 

instruction. (2) The TMS 5501 INT output, tied to the TMS 8080A INT input, goes high signaling the TMS 8080A that 

an interrupt has occured. (3) If the TMS 8080A is enabled to accept interrupts, it sets the INTA (interrupt 

acknowledge) status bit high at SYNC time of the next machine cycle. (4) If the TMS 5501 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 5501 receives (or 

generates) an interrupt and readies the RST instruction. (2) The TMS 5501 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 5501 to see if an interrupt has occurred by issuing a read- 

TMS 5501-status command and reading the interrupt-pending bit. (4) If the bit is high, the TMS 8080A will then issue a 

read-interrupt-address command, which causes the TMS 5501 to transfer the RST instruction to the data bus as data for 

the instruction being executed by the TMS 8080A. 

APPLICATIONS 

Communications Terminals 

The functions of the TMS 5501 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 2 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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2.1 

match is not found, a reject tight 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 5501 onto 

the data bus at the correct time in the CPU cycle. The clock generator consists of four TTL circuits along with a crystal, 

needed to maintain accurate serial data assembly and disassembly with the central computer. 

The TMS 5501 handles the asynchronous serial communication between the TMS 8080A 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 5501 signals the 

TMS 8080A when the badge reader or the communication lines need service. The functions that the TMS 5501 is to 

perform are selected by an address from the TMS 8080A with the highest order address line tied to the TMS 5501 chip 

enable input and the four lowest order lines tied to the address inputs. 

OPERATIONAL AND FUNCTIONAL DESCRIPTION 

This detailed description of the TMS 5501 consists of: 

INTERFACE SIGNALS — a definition of each of the circuit’s external connections 

COMMANDS — the address required to select each of the TMS 5501 commands and a description of the response to 

the command. 

INTERFACE SIGNALS 

The TMS 5501 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 5501 pin assignments and describes the function of each pin. 

TABLE 1 

TMS 5501 PIN ASSIGNMENTS AND FUNCTIONS 

SIGNATURE PIN DESCRIPTION 
INPUTS 

CE 18 Chip enable—When CE is low, the TMS 5501 address decoding is inhibited, which prevents 

execution of any of the TMS 5501 commands. 

A3 17 Address bus—A3 through AO are the lines that are addressed by the TMS 8080A to select a 

A2 16 Particular TMS 5501 function. 

Al 15 

AO 14 

SYNC 19 Synchronizing signal— The SYNC signal is issued by the TMS 8080A and indicates the beginning of a 

machine cycle and availability of machine status. When the SYNC signal is active (high), the 

TMS 5501 will monitor the data bus bits DO (interrupt acknowledge) and D1 (WO, data output 

function). 

RCV 5 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.



oat SIGNATURE PIN 

X10 39 
xt 38 
X12 37 
X13 36 
x14 35 
X15 34 
X16 33 
X17 32 

SENS 22 

x00 24 
XO 1 25 
x0 2 26 
XO 3 27 
x0 4 28 

XO 5 29 

X06 30 
X07 31 

XMT 40 

po 13 
: 01 12 
— D2 "1 

D3 10 
D4 9 
D5 8 
D6 7 
D7 6 

INT 23 

Vss 4 

VBB 1 

vcc 2 

VoD 3 

¢1 20 
$2 21 

— 

TABLE 1 (continued) 

TMS 5501 PIN ASSIGNMENTS AND FUNCTIONS 

DESCRIPTION 

INPUTS 

External tnputs—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 8080A. 

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 alow (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 5501 is not transmitting. 

DATA BUS INPUT/OUTPUT 

Data bus—Data transfers between the TMS 5501 and the TMS 8080A are made via the 8-bit 

bidirectional data bus. DO is the LSB. D7 is the MSB. 

Interrupt—When active (high), the [NT output indicates that at least one of the interrupt conditions 

has occurred and that its corresponding mask-register bit is set. 

POWER AND CLOCKS 

Ground reference 

Supply voltage (—5 V nominal) 

Supply voltage (5 V nominal) 

Supply voltage (12 V nominal) 

Phase 1 clock 

Phase 2 clock



2.2 TMS 5501 COMMANDS 

The TMS 5501 operates as memory device for the TMS 8080A. Functions are initiated via the TMS 8080A address bus 

and the TMS 5501 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 XIn> Dn 2.2.2 

L L H L_ Read interrupt address RST > Dn 2.2.3 

L L H H Read TMS 55071 status (Status) > Dn 2.2.4 

L H L L_ Issue discrete commands See Figure 4 2.2.5 

L H LH Load rate register See Figure 4 2.2.6 

L H H L Load transmitter buffer Dn->TBn 2.2.7 

L H H-~ H Load output port Dn-> XOn 2.2.8 

H L L L Load mask register Dn>MRn 2.2.9 

H L L H_ Load interval timer 1 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 interval timer 4 Dn > Timer 4 2.2.10 

H H LH Load interval timer 5 Dn-> Timer 5 2.2.10 

H H H L No function 

H H H H_ No function 

ABn = Receiver buffer bit n 

Dn = Data bus 1/0 terminal n 

Xin = External input terminal n 

AST = 11 (1A) (1A4) (IAg) 71:1 (see Table 3) 

TBn = Transmit buffer bit n 

XOn= Output register bitn 

MRn = Mask register bit n 

TABLE 3 

RST INSTRUCTIONS 

DATA BUS BIT 
01234567 INTERRUPT CAUSED BY 

H H H L L L H H Interval Timer 1 

H fF H H lL L H_ H Interval Timer 2 

H H H L H L H H External Sensor 

H H H H H L H_ H Interval 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 Interval Timer 5 or X17



The following paragraphs define the functions of the TMS 5501 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-loaded 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 5501 status function should be addressed in order to determine whether or not an interrupt condition is 

pending. 

2.2.4 Read TMS 5501 status 

Addressing the read-TMS 5501-status function gates the various status conditions of the TMS 5501 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—DATA BUS ASSIGNMENTS FOR TMS 5501 STATUS 994386-104 

Bit 0, framing error 

A high in bit 0 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 0 of the TMS 5501 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-1/O-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 indiciates that the receiver buffer is loaded with a new character. The receiver-buffer-loaded flag remains 

high until the read-receiver-buffer function is addressed (at which time the flag is cleared). The reset function also clears 

this flag.



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 
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Addressing the discrete command function causes the TMS 5501 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 

A 
f oN 

BIT: 7 6 5 4 3 2 1 0 

INT 
NOT NOT TEST TEST ; INT. 7 

ACK. : BREAK | RESET 
USED USED BIT BIT ENABLE SELECT 

H: Enables interrupt acknowledge + ne Reset 

L: Inhibits interrupt acknowledge L: No action 

H: Selects XI 7 H: L Sets XMT output low 

L: Selects interval timer 5 L: H Sets XMT output high 

FIGURE 4—DISCRETE COMMAND FORMAT 994386-105 

Bit 0, reset 

A high in bit 0 wil! cause the following: 

1) The receiver buffer and register are cleared to the search mode including the receiver-buffer-loaded flag, the 

start-bit-detected flag, the full-bit-detected flag, and the overrun-error flag. The receiver buffer 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. 

~~



Bit 1, break 

A low in bit 1 causes the transmitter data output to be reset low (spacing). 

!f bit O 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 5501 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 5501 to accept the interrupt acknowledge decode. A low in bit 3 causes the TMS 5501 

to ignore the interrupt acknowledge decode. 

Bit 4 and bit 5 are used only during testing of the TMS 5501. 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 !oad-rate-register function causes the TMS 5501 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 4800 2400 1200 300 150 110 

BIT(s) baud baud baud baud baud baud baud 

bi One stop bit 

L: Two stop bits 

FIGURE 5—DATA BUS ASSIGNMENTS FOR RATE COMMANDS 994386- 106 

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 0 110 baud 

Bit 1 150 baud 

Bit2 300 baud 

Bit3 1200 baud 

Bit 4 2400 baud 

Bit5 4800 baud 

Bit6 9600 baud 

tf 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 corresponding interrupt. 

2.2.10 Load timer n 

3.1 

Addressing the load-timer-n function loads the contents of the data bus into the appropriate interval timer. Time 

intervals of from 64 us (data bus = LLLLLLLH) to 16,320 us (data bus HHHHHHHH) are counted in 64-ps, steps. 

When the count of interval timer n reaches O, the bit in the interrupt register that corresponds to timer nis set and 

an interrupt is generated. Loading all lows causes an interrupt immediately. 

TMS 5501 ELECTRICAL AND MECHANICAL SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE 

(UNLESS OTHERWISE NOTED)* 

Supply voltage, Vcc (see Note 1) —0.3 V to 20 V 

Supply voltage, Vpp (see Note 1 -0.3 V to 20 V 

Supply voltage, Vss (see Note 1) . . . —0.3 V to 20 V 

All input and output voltages (see Note 1) —0.3 V to 20V 

Continuous power dissipation . .... . fee we TW 

Operating free-air temperature range .. OC to 70°C 

Storage temperature range —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 absotute-maximum-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, VeB (substrate). 

Throughout the remainder of this data sheet, voltage values are with respect to Vcg unless otherwise noted. 

3.2 RECOMMENDED OPERATING CONDITIONS 

MIN NOM MAX |UNIT 

Supply voltage, Vag —4.75 -5§ -5.25/| V 

Supply voltage, Vcc 4.75 5 5.25| V 

Supply voltage, Vpp 11.4 12 12.6] V 

Supply voltage, Vsg : i) Vv 

High-tevel input voltage, Vj} (all inputs except clocks) 3.3 Vectt| Vv 

High-level clock input voltage, Vitt(g) 9 Vpotl] V 

Low-level input voltage, Vi_ (all inputs except clocks) (see Note 2) -1 08] V 

Low-level clock input voltage, Vi L(g) (see Note 2) -1 08] V 

Operating free-air temperature, Ta 0 70 | °c 

NOTE 2: Theaigebraic convention where the most negative timit 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 MAX |UNIT 

i Input current (any input except Vy =0V to Voc +10 | uA 

clocks and data bus) 

lig) Clock input current Vi(o) = OV to Vpop =10 | uA 

'(pB) Input current, data bus Vi(DB) = 9 V to Vcc, CE atOV —50 | uA 

VOH High-level output voltage IQOH = 400 uA 3.7 Vv 

VOL Low-level output voltage lol = 1.7 mA, 0.45) V 

'BBlav) Average supply current from Vgg Operating at te(g) = 480 ns -1 

Icclav) Average supply current from Vcc Ta= 25°C cle ‘ 100 | mA 

'DD(av) Average supply current from Vpp 40 

C Capacitance, any input except clock Vcc = Vop = Vss = OV, 10 

Ci() Clock input capacitance Vep = —4.75 to -5.25 V, f= 1 MHz, 75) pF 

Co Output capacitance All other pins at 0 V 20 

3.4 TIMING REQUIREMENTS OVER FULL RANGE OF RECOMMENDED OPERATING CONDITIONS 

(SEE FIGURES 5 AND 6) 

MIN MAX | UNIT 

te(o) Clock cycle time 480 2000] ns 

trig) Clock rise time 5 50] ns 

tei) Clock fall time 5 50] ns 

twio1) Pulse width, clock 1 high 60 ns 

twio2) Pulse width, clock 2 high 200 300] ns 

td(o1b-¢2) Delay time, clock 1 low to clock 2 0 ns 

ta(@2-91) | Delay time, clock 2 to clock 1 70 ns 

tdig1H-92) Delay time, clock 1 high to clock 2 (time between leading edges) 80 ns 

tsu(ad) Address setup time 50 ns 

tsu(CE) Chip-enable setup time 50 ns 

tsu(da) Data setup time 50 ns 

tsu(sync) Syne setup time 50 ns 

tsu(Xl) External input setup time 50 ns 

thiad) Address hold time 0 ns 

thiCE) Chip-enable hold time 10 ns 

thida) Data hold time 10 ns 

thisyne) Sync hold time 10 ns 

thixn) External input hold time 40 ns 

twisens H) Pulse width, sensor input high 500 ns 

twisens L) Pulse width, sensor input low 500 ns 

td(sens-int) Delay time, sensor to interrupt (time between leading edges) 2000] ns 

tdirst-int) Delay time, RST instruction to interrupt (time between trailing edges) 500] ns 
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3.5 SWITCHING CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED 

OPERATING CONDITIONS (SEE FIGURES 6 AND 7) 

PARAMETER TEST CONDITIONS | MIN) MAX | UNIT 

t Data bus output enable time 200] ns 
P2x ° ; 7 —— Cy = 100 pF, 
1PXZ Data bus output disable time to high-impedance state BR) =13k2 180 ns 

tpp External data output propagation delay time from 62 L ‘ 200 | ns 

3V 

RL =1.3k2 

TMS 5501 

OUTPUT 
L = 100 pF T* 

C_ includes probe and jig capacitance 

LOAD CIRCUIT 

~— te(o) | 1 fe tg) 
\ \ mt 

tw(o1)—o——$— “ re | f-———*L ta g1L-92) 
I a on _ 

wie tig) | Ae —o be- 1419) ' 

qT 

4 T 
] 
| 

92 td(g1H-¢2) +e 

CHIP 
rete OX) 50505 ete MeN 

ENABLE retetete’ eretetetetaretetetetele on 
“ley dea tleyneb dp | | 

+ ! | SYNC # | | RI | 

tsu(da) —e-——_—_o> "8 ares ! 
I | T 

bo | poe KT OUTPUT DATA VALID y B
H
 

| 
+ 

tsu(da)--——el ‘hida)-re—— +4 ; } i 
—— Hi-Z , — 

D1 pose eeal | NF OUTPUT DATA VALID NG ; Al-z 
l 1 | 

SOR NOK I ON'T CAF "4 OUTPUT DATA VALID | D2-D7 ~QOXOOXKSDON'T CARE | iz 

ae tsu(ad) ! —a) 
Lf ¥ xX VaVer, S 

A0-A3 BERK | READ FUNCTION ADDRESS OS DON'T CARES 
Ly 

be—§ory— tsu(X1) 
| EX 

TERNAL SEO EXTERNAL INPUT DATA 
INPUTS 

NOTE: For $1 or $2 inputs, high and low timing points are 90% and 10% of ViH(d)- Allother timing points are the 50% level. 

FIGURE 6—READ CYCLE TIMING 994386-107 
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a x 
I l 
y I $2 fon 
1 i l ; JN 

tsu(CE)-}¢———f ho—§+*+ th(CE) _ I f 

ATT ENABLE 

I 
| 
4, 

T 

SYNC 7# 

| t su(da)-k*#——— th(da)—}-——o 
I I 

dT 

00,01 RR BEER nruT OAT | 
qT 

| 

D2-D7 INPUT DATA | 
4 

—-
+ 

—
 

—
-
—
_
 

4
 

—
 

-—
 
+
 

l 

A0-A3 aK WRITE FUNCTION ADDRESS 

EXTERNAL ! 
OUTPUTS PREVIOUS EXTERNAL OUTPUT DATA * NEW DATA 

NOTE: For 01 and 02 inputs, high and low timing points are 90% and 10% of VIH(d). All other timing points are the 50% ‘evel, 

FIGURE 7—WRITE CYCLE TIMING 994386. 108 

al twisens H)-ehe— twisens Lal 
' 

SENSOR _ KF *_ Ff 
‘ 

~— td{(sens-int) aj 

1 
INTERRUPT "a \ 

1 

AST INSTRUCTION be—tdirst-int) of 

ON DATA BUS aN 
(See Note 1) 

NOTES: 1. The RET instruction occurs during the output data valid time of the read cycle. 

2. All timing points are 50% of Vipy. 

FIGURE 8-SENSOR/INTERRUPT TIMING 994386-109 
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3.6 TERMINAL ASSIGNMENTS TMS 5501 
Vea 1°: 40f) xm 
Vee J2 39/7 x10 
Yoo 3 387" xe 
Vss ill 37° x12 
Acv 15 36" x13 

D7 16 35i[; Xt4 
p6 |/7 ai) xis 
os (8 33\ xi6 
04 9 32 x07 
03 ‘1/110 31° Xo7 
02 1141 30!" x06 
D1 112 29 xos 
Do 7/13 286i. x04 
AO 1114 271" x03 

at (1s 26| xo2 
A2 1/16 251; x01 
A3 (17 24 Xoo 
ce (18 23||' INT 

SYNC "1/19 22||: SENS 

¢1 $20 21]; 92 

3.7. MECHANICAL DATA 

TMS 5501 JL—40-PIN CERAMIC PACKAGE 

2020 151 31 MAX 

®
t
 

0600-0010 

(15 24 + 0.26) 0.020 10.50) MIN 

SEATING ll 
“PLANE Fe 

L.. SPACING 0 100 12 54' TP 

(See Note A) 

¥ 
|] 0 185 14 70) Max 

0150 - 0030 1381-077) 

9016-0003 

10 46: 008) — 0032 10 81) NOM 

m— 0050 - 0020 

127-951: 
0010 10 251 NOM = 

NOTES: a. Each pin centerline is tocated 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. 

0.080 - 0010 

1127-0261 

TMS 5501 NL~—40-PIN PLASTIC PACKAGE 

—s | 
hyp -..-- =. 2080 153 1) MAK. mee 

49, 
eee 

4 EITHER 

INDEX 

CITITIDUWICITICITITITCITCITITCIT A 

oO +8) 
€ 

0600-0010 

415 24° 0.26) 

0.070 (0 50) 
MIN 

0.2700 15 08) MAX 

— SEATING PLANE _F- 

we 0125317) MIN 
al = 

i 
0011: 0.003 see 

NOTES: a. 

0.018 - 0.003 

10 46 + 008) 7 

PIN SPACING 0 100 12 541 TP 

iSew Note Al 
0.060 (152) NOM = 

f 0.033 10 83) MIN 

je—0075 - 9020 

1191 -> OS 3 
Each pin centertine is located within 0.010 inch (0.26 millimeters) of its true longitudinal position. 

b. All linear dimensions are shown in inch (and parenthetically in millimeters for reference only). Inch dimensions govern. 
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Appendix F 

Installation of Optional Kits 
This appendix contains installation instructions on 
the following kits: 

Parallel (TI) Interface Kit 

Serial Interface Option Kits 

Character Set Option Kit 

Baud Rate Option Kit 

Line Buffer Option Kit 

Terminal Stand Paper Basket Kit 

Terminal Paper Basket Kit 
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TI Publication 994410-9701 

Issued 11 April 1977 

INSTALLATION INSTRUCTIONS 

PARALLEL (TI) INTERFACE KIT 

MODEL 810 PRINTER 

Kit Part Number Kit Use 

994401-0002 Factory installation kit to allow 

Model 810 Printer to receive from a 

parallel data source 

99440 1-8002 Field installation kit to allow 

Model 810 Printer to receive from a 

parallel data source 

1.0 General 

The Parallel (Tl compatible) Interface Option Kit consists of necessary cables and hardware to allow the 

Texas Instruments Model 810 Printer to receive signals from parallel data source. 

NOTE 

Installation of this kit requires the removal of other optional interfaces (i.e., 

TTY Interface). 

2.0 INSTALLATION 

These instructions explain how to install the Parallel Interface Option Kit on the Model 810 Printer (Part 

Numbers 994292, 994293). 

WARNING 

Disconnect power cord to prevent possible electrical shock. 
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1. Parallel Interface 

2. Auxiliary Input Panal 

3. Screw, and Lock Washers 

4. Safety Ground Strap 994386-110 

Figure 1. Detail of Parallel Interface Cable with Safety Ground Strap 

Refer to Figure 2 and proceed as follows: 

1. Remove printer cover and electronics cover (refer to Operating Instructions for Model 810 

Printer, Manual Number 994353-9701). 

2. Remove auxiliary input panel from rear of printer as follows: 

a. Unplug existing option interface cable (if present between panel and motherboard) from 

motherboard. 

b. Slide auxiliary input panel up and out of upper right rear slots in printer base. 

3. Install new auxiliary input panel assembled in step 1 as follows: 

a. Slide auxiliary input panel (with parallel interface cable attached) into upper right rear slots 

in printer base. Panel should be oriented so that the word PARALLEL can be read from 

outside rear of printer. 

b. Connect loose end of parallel. interface cable (Part Number 994359-1) to connector J14 

motherboard (note that connector is keyed for proper orientation). 

c. Fasten loose end of safety ground strap (Part Number 960967-3) and ground strap from par- 

allel interface cable to terminal E5 using external tooth lock washer and nut. 
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3.0 EXTERNAL INSTALLATION 

The Model 810 Printer can be connected to parallel interface source using a cable built around the 

connector plug (Part Number 414127-1) provided with this kit. This connector mates with the connector 

mounted on the auxiliary input panel. Refer to the Model 810 Printer Operating Instructions (Part Number 

994353-9701) for pin out information. 

4.0 CONFIGURATION LABEL 

If the Model 810 Printer is upgraded using Kit Part Number 994401-8002, the configuration label located 

on the under side of the printer access door should be replaced with configuration label (Part Number 

994351-0001) supplied with this kit. Items on the new label should be check marked the same as items 

check marked on the old label (except for the interface option). Check the PLT block (,/ PLT) only under 

the interface option. 

MOTHERBOARD 

ES 

I 4+ |} 3 
= 

= 

uf _] l l —Tu 

) cs | I L jp 

I J L_I jL_,. 

=— 

1. Parallel Interface Cable, Part Number 994359-1 

2. Auxiliary Input Panel, Part Number 994333-2 

3. Safety Ground Strap, Part Number 960967-3 

4. Clip, Part Number 996729-1 994986-111 

Figure 2. Parallel Interface Installation on Model 810 Printer. 
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Y 
Installation and Application Instructions 

Model 810 RO Printer 

Serial Interface Option Kits 

(Tl Part Numbers 994402-8001, 2230789-8001, 2230790-8001) 

1 INTRODUCTION 

1.1. General Description 

Serial interface options to the Model 810 and 

other hardware-compatible Texas Instruments 

printers are: 

° TTY 20-mA Current-Loop Option (Ti Part 

No. 994402-0001) 

° RS-422 Serial Interface Option (TI Part 

No. 2230789-0001) 

° TTY 20-mA Current-Loop Option (TI Part 

No. 2230790-0001) 

NOTE 

DC1/DC3 protocol is available only on 

Model 810 Printers that are equipped 

with the LQ upgrade option. TTY 

20-mA Current-Loop Option, TI Part 

No. 994402-0001, does not support 

DC1/DC3 protocol. 

These options provide two-way communication 

with the user’s equipment over a four-conductor 

cable. This cable can be 300 to 1200 meters 

(1000 to 4000 feet) long depending on the inter- 

face and system configuration. This is in contrast 

to a maximum length of 15 m (50 ft) for the stan- 

dard RS-232-C serial interface cable. 

1.1.1 Printer Ready/Busy Protocols. The 

printer receives data and control signals from the 

user equipment over one conductor pair while 

transmitting status information to the user equip- 

ment on the other pair. The printer reports ready/ 

busy status using either the ‘‘break-on-busy”’ or 

DC1/DC3 protocol. Protocol is field selectable by 

the jumper placement on pins of the interface 

option board. “Ready” indicates the printer is 

online and ready to receive and print data. “Busy” 

indicates any one of the following printer condi- 

tions: offline, paper out, carriage jammed, or the 

receive data buffer is full. Break-on-busy protocol 

is functionally equivalent to the READY/BUSY 

(reverse channel) signal at pin 11 of the standard 

EIA* RS-232-C interface. A MARK (low) signal is 

transmitted while the printer is ready and a 

SPACE (high) signal is transmitted while the 

printer is busy. 

For inverted reverse channel (IRC), the printer 

transmits a MARK signal when busy and a SPACE 

signal when ready. 

For DC1/DC3 protocol, the printer transmits a 

single ASCIl t DC1 control character each time it 

becomes ready and a single DC3 character each 

time it becomes busy. 

1.1.2 Serial Interface Compatibility and 

Installation. Each of these serial interface 

options occupies card slot XA3-P1. Any other 

option, such as the line-buffered (LB) interface or 

a customer-provided option, must be removed 

from XA3-P1. Card slot XA3-P2 remains available 

for other options, such as the half-sized LO 

upgrade board, assembly 2232575 (part of the 

Model 810LQ Printer Kit Tl Part No. 2360091- 

0002). These interface options are physically 

incompatible with the original full-sized LO 

upgrade board TI Part No. 2360095-0001. 

1.1.3 Serial Interfaces, Cables, and 

Connectors. The standard RS-232-C interface 

remains available when an interface option is 

installed, but only one interface cable can be con- 

nected. The RS-232-C interface is affected differ- 

ently by each of the TTY interface options (TI Part 

No. 994402-0001 and TI Part No. 2230790- 

0001), as described in subsection 1.2. The 

RS-232-C interface is unaffected by installation of 

* Electronics Industries of America 

t American Standard Code for Information Interchange 
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the RS-422 option except for one significant 

improvement. Unused control inputs, including 

Data Set Ready, Carrier Detect, and Clear to 

Send, do not need to be biased ON to receive 

data. Floating control inputs are sensed as ON so 

long as the RS-422 interface option is installed. 

An auxiliary interface connector/internal cable 

assembly is supplied with each of these option 

kits. Any parallel interface (PLT) cable previously 

installed must be removed in order to install the 

auxiliary connector. 

1.2. TTY Option Kits — Tl Part Numbers 

994402-8001 and 2230790-8001 

Both TTY options provide a full-duplex (four- 

wire), 20-mA neutral current-loop interface with 

two signal levels. A MARK is represented by the 

presence of current flow and a SPACE is repre- 

sented by the absence of current flow. The TTY 

transmit data (status) and return pair (TTYXMTD 

and TTYXMTD/R) and the TTY receive data pair 

(TTYRCVD and TTYRCVD/R) must be connected 

to the user equipment to form two independent 

loops. A series connection of the transmit and 

receive circuits to form a single two-wire loop 

results in received data errors due to lack of syn- 

chronization of the transmitted status and 

received data. Additional application information 

and specifications are given in Appendix A. 

Option kit Tl Part No. 994402-8001 (Rev.G and 

earlier) is the original TTY interface designed for 

-the Model 810 Printer and includes the current- 

loop board, assembly 994305-0001. Because the 

transmitter circuit performs logical inversion, this 

interface supports only the break-on-busy proto- 

col; this interface is incompatible with DC1/DC3 

protocol of the LQ upgrade option. Both the 

transmit and receive loops are passive. The printer 

cannot provide power to either loop. The 

RS-232-C interface remains available to receive 

data and transmit status, but ignores all control 

signal inputs. 

Option kit T] Part No. 2230790-8001 includes the 

second-generation current-loop board, assembly 

2230497-0001. Because this assembly eliminates 

the inversion of transmitted data, it is compatible 

with both the DC1/DC3 and break-on-busy proto- 

cols as well as any data transmission from the 

printer to the user equipment. This assembly 

includes several other enhancements: 
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e Either or both of the current loops (trans- 

mit and receive) can be powered from the 

internal supplies of the printer. 

° The RS-232-C interface, including control 

signal inputs, is fully functional with the 

new assembly installed, and unused con- 

trol inputs need not be biased ON in order 

to receive data. 

e Either the normal or the inverted READY / 

BUSY signal (IRC — inverted reverse 

channel — suboption) can be selected for 

the RS-232-C interface without affecting 

the operation of the current loop. 

NOTE 

Interface cable Tl Part No. 2230504- 

0001 is not compatible with TTY 

option installation configured for 

active-mode receive. A recommended 

cable for use with both the TTY and 

the RS-232-C interfaces is not 

provided. Refer to pin-out tables when 

you build or specify a cable for use 

with both interfaces. 

For service purposes, assembly 2230497-0001, 

properly configured, can always be substituted for 

the current-loop board, assembly 994305-0001. 

However, assembly 994305-0001 can be substi- 

tuted for assembly 2230497-0001 only if none of 

the enhanced features of the newer assembly are 

required in the user application. 

Option kit TI Part No. 994402-8001 (Rev. H and 

later) includes board assembly 2230497-0001 in 

place of assembly 994305-0001. Effectively, this 

kit is identical to option kit Tl Part No. 2230790- 

8001. However, the drawing structure does per- 

mit the substitution of the kit TI Part No. 

2230790-8001 under certain circumstances. 

Specify TI Part No. 2230790-8001 when ordering 

kits for applications requiring the enhanced capa- 

bilities of board assembly 2230497-0001. 

Each of the TTY option kits, now available, 

consists of the items listed in Table 1.



Table 1. TTY Current-Loop Interface Option Kits — List of Materials 

Description Quantity 

PWB Assy, TTY Interface 

Cable Assy, TTY Interface 

Lead, Electrical Ground 

Lead, Electrical Ground 

Connector, Plug, 9 Pos. 

Contact, Pin, 24-20 AWG 

item TI Part No. 

1 2230479-0001 

2 994361-0001 

° 3 996225-0001 Fastener, Pushnut 

4 994294-0001 Card Guide, Center 

5 231792-0004 Color Dot, Yellow 

6 2210084-0014 SEMS (screw), slotted 

7 2222694-0001 

8 960967 -0004 

9 994531-0001 Label, Configuration 

10 539409-0001 

11 539430-0003 

12 2210305-0001 Hood, Strain Relief P
N
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Current-loop signal pin-outs at the nine-pin auxil- 

iary interface connector, J19, are the same for 

both option board assemblies, Tl Part No. 

994305-0001 and TI Part No. 2230497-0001. The 

pin-out is given in Table 2. 

Table 2. Pin-out for TTY Connector J19 

Pin Signal (J19} 

TTYXMTD 
TTYXMTD/R 

Signal ground 

TTYRCVD/R 
TTYRCVD o

f
 

W
h
H
 

= 

Signal pin-out at the RS-232 connector, J13, 

depends on which TTY current-loop option board 

is installed. The pin-outs for both boards are listed 

in Table 3. 

Table 3. Pin-outs for RS-232 Connector J13 

TI Part No. 

2230497-0001 

Tl Part No. 

Pin * 994305-0001 

1 Protective Ground Protective Ground 

2 Transmitted Data Transmitted Data 

3 Received Data Received Data 

4 Request To Send! Request To Send! 

5 Clear To Send 

6 Data Set Ready 

7 Signal Ground Signal Ground 

8 Carrier Detect 

9 + 12 volt bias + 12 volt bias 

10 — 12 volt bias — 12 volt bias 

11 Ready/ Busy Ready/ Busy 

15 TTYRCVD/R 

17 TTYRCVD 

19 TTYXMTD 

20 Data Terminal Data Terminal 

Ready Ready 

24 TTYXMTD/R 

* Pins not listed have no connection. 

tFor the Model 810, Request To Send is biased 

OFF when the LQ upgrade option is not installed 

and ON when it is installed. 
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1.3. RS-422 Option Kit — TI Part Number. 

2230789-8001 

The RS-422 option provides a transmitted status 

signal pair and a received data signal pair at RS- 

422 signal levels. The transmitted status signal 

pair is designated Send+ and Send-; the 

received data signal pair is designated Receive + 

and Receive — . RS-422 follows a negative logic 

convention to define the significance of a signal in 

terms of the voltage polarity of one conductor 

with respect to the second conductor within a 

pair, as indicated: 

The RS-422 option is compatible with the Inter- 

national Business Machines (IBM) minicomputer 

and is capable of reliable communication at 

distances to 1200 m (4000 ft) at data rates up to 

9600 baud. Refer to EIA Standard RS-422 and to 

Appendix B of these instructions for additional 

application information. 

NOTE 

Interface cable Tl Part No. 2230504- 

0001 is not compatible with an 

RS-422 option installation. A recom- 

mended cable for use with both 

RS-422 and RS-232-C interfaces is not Transmit Receive MARK SPACE 

; provided. Refer to pin-out tables when 

Send + Receive+ Negative Positive you build or specify a cable for use 

Send — Receive— _— Positive Negative with both interfaces. 

The RS-422 option kit consists of the items listed 

in Table 4. 

Table 4. RS-422 Option Kit — List of Materials 

Item TI Part No. Description Quantity 

1 2230497 -0002 PWB Assy, RS-422 Interface 1 

2 2230787 -0002 Cable Assy, RS-422 (internal) 1 

3 996225-0001 Fastener, Pushnut 2 

4 994294-0001 Card Guide, Center 1 

5 231792-0004 Color Dot, Yellow ] 

6 2210084-0014 SEMS (screw), slotted 2 

7 2222694-0001 Lead, Electrical Ground 1 

8 960967 -0004 Lead, Electrical Ground 1 

9 994531-0001 Label, Configuration 1 



The RS-422 signals are available at both J13, the: 

standard RS-232 connector, and at J19, a 25-pin 

interface connector supplied with this option. J19 

provides IBM Series/1-compatible pin-outs for 

RS-422 signals only. J13 provides simultaneous 

availability of RS-422 data signals and RS-232-C 

control signals for users who do not require IBM 

pin-for-pin compatibility. Pin assignments for both 

connectors are listed in Table 5. 

Table5. Pin-outs for RS-232 Connector (J13) 

and RS-422 Connector (J19) 

Pin* J13 J19 

1 Protective Ground 

2 Transmitted Data 

3 Received Data 

4 Request To Send 

5 Clear To Send 

6 Data Set Ready 

7 Signal Ground Signal Ground 

8 Carrier Detect 

9 + 12 volt bias 

10 — 12 volt bias 

11 Ready/ Busy 

15 RS-422 Receive + RS-422 Receive + 

17 RS-422 Receive — RS-422 Receive — 

19 RS-422 Send + RS-422 Send + 

20 Data Terminal Ready 

24 RS-422 Send — 

25 RS-422 Send — 

* Pins not listed have no connection. 

2 SYSTEM CONSIDERATIONS 

2.1 Balanced Versus Unbalanced Circuits 

RS-232-C interface signals are inherently unbal- 

anced, or ‘‘single-ended.’’ That is, the binary state 

of a signal is indicated by the polarity of voltage on 

a single conductor with respect to a reference, 

that is ‘signal ground.”’ The fact that return cur- 

rents for all interface signals flow in both direc- 

tions sharing a common signal-ground conductor 

is one potential source of data errors in RS-232-C 

circuits. 

The signal-ground reference is usually connected 

to earth ground by connecting signal ground to 

the equipment frame or chassis in at least one unit 

of data equipment. For safety reasons the equip- 

ment frame connects to earth ground by way of 

the safety ground (green wire ground) in the 

equipment power cord. Connecting signal and 

chassis grounds in both units of equipment results 

in’a “‘ground loop.’ The interface signal return 

currents then divide between the signal-ground 

conductor and the earth. Any shift in ground 

potential or flow of earth current due to lightning 

strikes, power-line disturbances, or even leakage 

currents within the equipment, can cause noise 

current to flow in the interconnecting cable. This 

current can cause data errors and even cata- 

strophic equipment failure. 

To avoid ground loops, signal and chassis 

grounds are usually connected in only one unit of 

equipment (a single-point ground system). The 

single-point ground cannot eliminate ground 

loops completely, however, because of capacitive 

coupling between signal ground and earth at mul- 

tiple points in the system. Thus, all unbalanced 

interface signals, such as RS-232-C, are relatively 

susceptible to noise. This restricts their use 

to low-data-rate communications over short 

distances. 

RS-422 circuits are balanced, or ‘‘differential’’. 

That is, the binary state of a signal is indicated by 

the polarity of one conductor with respect to a 

second paired conductor that provides a dedi- 

cated return path for the interface signal current. 

While the voltage of each of the conductors 

typically is referenced to earth ground, any electri- 

cal disturbance theoretically induces the same vol- 

tage with respect to earth on both conductors. 

The net effect at the receiver input terminals is 

zero. Such a circuit is referred to as ‘perfectly 

balanced.’’ However, perfectly balanced circuits 

rarely exist except in theory. 

In the case of the RS-422 circuits, differing paths 

to earth from each of the signal conductors exist 

due to stray capacitances, leakage resistance, and 

the power-line connections through the driver and 

receiver circuits. These differing paths partially 

unbalance the circuit and allow some of the vol- 

tages induced with respect to earth (common- 

mode noise) and ground potential shifts between 

transmitter and receiver to be converted to 

voltage differences between the conductors 

(differential-mode noise). This noise can cause 
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data errors and possible circuit failure if the break- 

down voltage of a circuit is exceeded. 

Even with these limitations, balanced RS-422 cir- 

cuits are capable of communication at higher fre- 

quencies and over longer distances than 

unbalanced circuits. This option provides reliable 

communication at 9600 baud over distances of 

1200 m (4000 ft). 

The TTY current-loop circuits are also balanced in 

the sense that a dedicated return-current conduc- 

tor is provided for each signal. Unlike RS-422, the 

binary state of a signal is indicated by the pres- 

ence or absence, rather than the direction, of cur- 

rent flow. Due to the magnitude of the currents 

that must be switched, the communication range 

of this option is restricted by the circuit design. 

The maximum achievable range also is highly 

dependent upon the system configuration, as 

described in Appendix A. The TTY current-loop 

option does offer the possible advantage of opti- 

cal isolation between the printer and the user 

equipment, minimizing the effects of ground 

potential shifts. 

2.2 Cabling and Grounding 

A twisted pair, No. 24 AWG or larger, is required 

for each interface signal and signal return. A cable 

shield or a shield around each pair should be used 

to minimize noise susceptibility as well as radiation 

from the cable. Shielded telephone cable is ade- 

quate for most applications. However, lower 

capacitance cable, with individually shielded con- 

ductor pairs, is recommended for maximum 

performance of the TTY current-loop option. The 

shield or shields should be terminated at only one 

end, preferably at the user’s equipment. If the 

shield must be terminated at the printer, bond the 

shield to a conductive backshell on the cable 

connector so that the connector-retaining hard- 

ware connects the shield to the printer chassis. 

Careful attention should be given to cable routing 

to avoid noise interference, particularly with long 

cables. Route cables as far as possible from ac- 

power wiring, radio transmitting antenna feeders, 

and similar noise sources. Also avoid parallel rout- 

ing of cables. The use of grounded, metallic cable 

trays or conduit is highly recommended. In 

extreme noise environments, a double-shielded 
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cable may be required. The inner shield or shields 

should be terminated in the same manner as 

single-shielded cables. The outer shield, which 

must be insulated from the inner shield, should be 

bonded to earth ground at both ends of the cable, 
as close as practicable to the equipment, but not 

in contact with the chassis of either the printer or 

the user equipment. The outer shield should also 

be grounded at as many intermediate points as 

possible. 

Outdoor cables connecting two or more buildings 

require special installation procedures. The cable 

installation must act to prevent data errors and 

possible equipment damage. More importantly, 

the installation must guard against the hazards of 

personnel injury or death resulting from electrical 

shock or fire due to lightning strikes. Outdoor 

cables require a comprehensive system of shield- 

ing, bonding, and grounding. Protective devices 

at the cable entrances to each building must be 

installed. Unless you are experienced in this field, 

you should obtain the assistance of a registered 

professional engineer to supervise the design and 

construction of the installation. You can also con- 

sider an alternate means of communication, such 

as a fiber-optic link, which is less susceptible to 

lightning damage. 

The preferred system-grounding arrangement is 

the connection of the signal ground to the chassis 

or frame ground (protective ground) in both the 

user equipment and the printer. This method 

provides satisfactory operation for TTY current 

loops if there is total optical isolation of the 

interface signals between the printer and the user 

equipment. 

The preferred system grounding is also satisfac- 

tory for operation of the RS-422 option if the two 

earth ground points are at a potential difference of 

less than 4 volts. Data errors can indicate that this 

condition is not satisfied. If this is the case, 

disconnect signal ground from chassis ground in 

the printer only (ISC — isolated signal and chassis 

ground — suboption for the Model 810 Printer) 

and connect signal ground of the printer to signal 

ground of the user equipment. This alternative 

requires an additional conductor in the cable. Do 

not attempt to use a cable shield for the signal 

ground connection. 
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3 INSTALLATION PROCEDURES 

3.1 Preparation 

Before installing a serial interface, check the oper- 

ation of the printer. If a data source with an 

RS-232-C interface is available, connect it to the 

printer and print several pages of data. If a data 

source is not available, print several pages of the 

self-test pattern. Follow the directions in the 

printer operating instructions. 

CAUTION 

Prevent possible component dam- 

age caused by electrostatic dis- 

charge. Before handling the 

printer, interface cables, and elec- 

tronic assemblies, discharge static 

electricity from hands, tools, and 

containers by touching them to a 

grounded surface. In low-humidity 

conditions, use of a high-imped- 

ance, grounded-conductive floor 

mat or wrist strap is recom- 

mended. Remember that the 

printer probably is not grounded 

after the power cord is discon- 

nected. 

WARNING 

Set the power ON/OFF switch to 

OFF and disconnect the power 

cord before beginning installation 

to prevent possible electrical 

shock. 

Disconnect all signal cables before disconnecting 

the power cord. Always reconnect the power cord 

before connecting signal cables. 

3.2 Serial Interface Option Installation 

Steps for installing a serial interface option are as 

follows: 

1. Remove the five screws that secure the 

printer cover. Three screws are located 
under the access cover, as shown in 

Figure 1. Two screws are located at the 

left- and right-rear corners of the printer. 

Lift off the printer cover. 

OVERHEAD VIEW 

SCREWS 

SCREWS 

2360090-1 

Figure 1. Locations of Printer Cover Screws 

2. Loosen or remove, as required, the three 

screws shown in Figure 2 that retain the 

electronics cover. Lift the electronics 

cover up and off. 

3. Remove any printed wiring board installed 

in the board slot for connector XA3P1, 

shown in Figure 3. 

4. Remove the Model 810 processor board, 

assembly 994244, from the board slot for 

connectors XA2P1 and XA2P2. 

5. Remove the resistor pack from mother- 

- board socket XU1. Store the resistor pack 

for reinstallation should the interface 

option be removed at a later time. 

6. If a center card guide already is installed 

between connectors XA3P1 and XA3P2, 

proceed to step 7. If not, install the guide 

supplied with the option kit as follows: 

a. Remove the pushnut fasteners (if 

installed) from each of the two short 

posts that protrude through the 

motherboard between XA3P1 and 

XA3P2. 

b. Position the card guide on the mother- 

board so that the short posts protrude 

through holes in the bottom mounting 
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Figure 2. Locations of Electronics Cover Screws 
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Figure 3. Printer Component Locations



surface of the guide. Note that the 

guide is not symmetrical; position the 

guide so that its vertical surfaces are 

centered between the connectors. 

c. Lock the card guide in place by placing 

a pushnut fastener (TI Part No. 

996255-0001) on each post and then 

push the fasteners down firmly. 

Remove the auxiliary input panel located 

on the rear of the printer above the 

RS-232 connector, as shown in Figure 4. 

a. If an existing option interface cable is 

present between the panel and the 

motherboard, unplug the cable from 

the motherboard. 

b. Slide the auxiliary panel up and out of 

the slots in the printer base. 

Install the new auxiliary panel and cable 

assembly as follows: 

a. Slide the panel down into the slots on 

the printer base. 

b. Connect the cable to the group of pins 

marked J15 on the motherboard. 

Figure 4 shows the proper orientation 

of the cable connector. 

10. 

c. Connect the green safety ground wire, 

attached to the auxiliary panel, to 

the RS-232 connector, as shown in 

Figure 5. 

Verify that the printer grounding option 

matches the desired system config- 

uration as follows: 

a. If earth ground is to be used as the 

common signal reference, verify that a 

jumper is installed between mother- 

board terminals E6 and E7. These ter- 

minals are located left of the card guide 

between XA1 and XA2. Early versions 

of the motherboard have a jumper wire 

installed in this location. 

b. If a single-point grounding system is 

desired, remove the E6 to E7 jumper. If 

single-point grounding is used, a signal 

ground connéction to user equipment 

must be made in the interface cable. 

Configure the serial interface option 

board, shown in Figure 6, for the desired 

system configuration as follows: 

NOTE 

Not applicable to the first-generation 

TTY current-loop board, assembly 

994305-0001. 

SEMS SCREWS 
OR | 

AUXILIARY CONNECTOR 

GROUND LEAD 

TOP VIEW 

2230792-2 

Figure 4. Serial Interface Cable Connection to Connector J15 
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. Remove the option board from the 

antistatic bag and place it component 

side up on the bag. 

. Verify that the four LOOPBACK/ 

NORMAL jumpers are in the NORMAL 

position (closest to the edge connector 

tabs). E20-—E21, E23-E24, 

E26-—E27, and E29-—E30 are 

jumpered. 

. If the RS-232-C Transmit Data signal is 

desired at the option board transmit 

outputs (as when using the DC1/DC3 

protocol capability of the Model 810LQ 

Printer), jumper E4 — E5. 

. When the Ready/ Busy signal is desired 

at the transmit outputs, examine the 

Model 810 processor board and note 

the position of the IRC suboption 

jumper on terminals E7, E8, and E9. If 

Normal Reverse Channel is selected on 

the Model 810 processor board 

(E8 — E9 jumpered), jumper E5 to E6 

on the option board. If Inverted 

Reverse Channel is selected on the 

Model 810 processor board (E7 — E8 

jumpered), jumper E5 to E35 on the 

option board. 

NOTE 

for passive-mode operation (loop cur- 

rent supplied by user equipment) of 

both the transmit and receive loops. If 

active-mode operation (loop current 

supplied by the printer) is desired, 

change the jumper positions as 

follows: 

e Transmit loop: E7 — E8, E10 -€11 

e Receive loop: E13 — £14, E16 —€17 

CAUTION 

Read Appendix A before selecting 

active-mode operation for either 

loop. 

11. Replace the Model 810 processor board 

in the board slot for connectors XA2P1 

and XA2P2. 

12. Install the interface option board in the 

board slot for connector XA3P1. Position 

the board so that the yellow dot on 

the card guide is adjacent to the yellow 

ejector. 

3.3 Installing the Nine-Pin Connector 

No interface cable or connector is supplied with 

the RS-422 option, because the user frequently 

has an existing cable with the required industry- 
E8 must be jumpered to E9 on the 

Model 810 processor board when 

installing the option board, assembly 

994305-0001. 

standard 25-pin connector. However, a nine-pin 

connector kit is provided with the TTY current- 

loop options for installation on the user-supplied 

F-14 

The jumper arrangements described 

provide a continuous MARK signal at 

the Receive Data input of the user 

equipment when the printer is ready to 

receive data. A continuous SPACE 

signa! is provided when the printer is 

offline, out of paper, jammed, or the 

receive data buffer is full. 

. For the TTY current-loop option only, 

verify that jumpers are installed on 

E8—E9, E11—E12, E14—E15, and 

E17—E18. These are the standard 

shipping configurations and provide 

cable. 

To assemble the connector kit, see Figure 7 and 

follow these steps: 

1. Crimp contacts onto the wires of the user 

cable. 

2. Insert the contacts into the correct loca- 

tions in the connector housing (1). 

3. — Install the connector in the hood (2). Note 

pin 1 orientation. 

4. _ Install the retainer (3) in the hood.
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Figure 5. Ground Wire Connected to the RS-232 Connector 
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Figure 6. Serial Interface Option Board — Jumper Locations



Legend: 

2230792-5 

Figure 7. Nine-Pin Connector Kit 

1. Connector housing 4. Screw (hood) 

2. Hood 5. Retainer clips 

3. Retainer 6. Screws (connector) 

7. Screw (cable retainer) 

5. Install the screw (4) in the hood. 

6. Install the retainer clips (5) and screws (6) 

in the connector. Be sure that the 

threaded side of the clip is next to the 

screw head. 

7. Install the cable retainer screw (7) in the 

connector. 

3.4 Initial Checkout 

Steps for initial checkout of the serial interface 

optiona re as follows: 

WARNING 

Do not allow anyone other than 

ex 

to 

perienced technical personnel 

operate the printer with the 

covers removed. Do not leave the 

pr inter unattended unless all 

covers are secured in place or the 

power cord and all signal cables 

are disconnected. Failure to follow 
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these precautions may result in a 

serious fire or electrical shock 

hazard. 

Connect the power cord and set the 

power ON/OFF switch to ON. Verify that 

the printer completes its power-up cycle 

normally. All controls and indicators 

should function as they did before the 

option was installed. Print several lines of 

the internal self-test pattern. If the printer 

does not function normally, set the power 

ON/OFF switch to OFF, remove the 

interface option board, and repeat this 

procedure. If operation is correct with the 

option board removed, the board is defec- 

tive and must be replaced. 

If the preliminary test results are satisfac- 

tory with the option installed, set the 

power ON/OFF switch to OFF and con- 

nect the interface cable to the user equip- 

ment. Only one interface cable at a time 

should be connected. If an RS-232-C 

data source was used for testing before



modification, remove the screw and 

green cable used to ground the TTY or 
RS-422 connector and reconnect the 

RS-232-C data source. Repeat the origi- 
nal test procedure. If nothing prints, the 

interface option board is probably defec- 

tive. Verify this by repeating the test with 

the option board removed and the resistor 

pack reinstalled. If problems are encoun- 

tered with the RS-232-C interface, follow 

the troubleshooting procedures listed in 

the printer maintenance manual to correct 

them. If data is printed but with numerous 

data errors or missing blocks of data, a 

system problem exists probably caused 

by changes made to the system ground- 

ing or ready/busy signaling during the 

installation. Ignore these problems for the 

moment and proceed to step 3. 

Disconnect the RS-232 cable, if installed. 

Connect the option interface cable 

between the printer and the user equip- 

ment. Transmit data to the printer. If 

printer operation is satisfactory, proceed 

directly to subsection 3.5. If the option 

interface does not operate satisfactorily, 

troubleshoot as follows: 

a. If nothing prints, first verify that the 

printer port on the user equipment is 

functional. Do this by successfully 

transmitting data from user equipment 

to another printer or a CRT terminal. 

Use the same interface cable if possi- 

ble. If the port is functional, verify that 

the interface cable connections are 

compatible with the printer. In the case 

of the RS-422 option, be sure that the 

interface cable is connected to the 

proper receptacle on the printer, J13 

and J19 are identical physically, but 

are wired differently. 

Reread the interface documentation 

available for the user equipment. If all 

else fails, a break-out box and dual- 

trace oscilloscope are required to 

locate the signals in the interface 

connector. If the interface connections 

are correct and communication is still 

not successful, a ready/busy protocol 

incompatibility may exist. If this fails, 

try a different option board that is 

properly configured. 

b. If completely garbled data is printed, 

ensure that the user equipment and the 

printer are set to the same baud rate. 

For an RS-422 interface, reverse the 

polarity of printer Receive+ and 

Receive — at the interface connector. 

c. If printed data is recognizable but the 

data error rate is unacceptable, try 

changing the system-grounding 

method. If the earth ground reference 

method is used, check the integrity 

and noise level of the earth ground 

connections at both the printer and the 

user equipment. If this fails, reexamine 

the design and construction of the 

interface cable. 

‘If none of these steps results in satisfactory opera- 

tion, a conference between the installer, the 

user’s technical personnel, and the manufacturer 

of the user equipment should resolve the problem. 

3.5 Installation Completion 

After satisfactory operation with the user equip- 

ment has been accomplished, complete the instal- 

lation as follows: 

1. Set the power ON/OFF switch to OFF, 

disconnect the interface cable, and dis- 

connect the power cord. 

2. Replace the electronics cover. Do not 

tighten the mounting screws at this time. 

Reconnect the mechanism ground wire 

by installing the ring lug on the cover 

mounting screw above the fan before 

inserting the screw. If your printer is not 

equipped with a ground lead from the 

mechanism to the card cage cover, install 

the ground lead, TI Part No. 960967- 

0004, supplied in the kit. Temporarily 

remove the upper spacer mounting screw 

from the right side-plate of the mecha- 

nism, adjacent to the paper motor. Slide 

one ring lug of the ground lead over the 

screw; replace the screw and tighten it 

firmly. Place the other ring lug over the 

right-end electronics cover mounting 

screw, insert the screw through the cover 
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and into its mounting hole in the fan 

bracket, and tighten the screw finger- 

tight. 

Fasten the auxiliary interface connector 

panel to the electronics cover using the 

two SEMS screws supplied with the 

option kit. If the electronics cover is with- 

out screw mounting holes, install the 

other ground lead, T! Part No. 2222694- 

0001, supplied in the kit. Attach the 

ground lead ring lug to the auxiliary 

connector panel using the connector 

mounting hardware. Slide the spade lug 

under the electronics cover mounting 

screw. Do not rely on interference fit of 

the bracket to the cover for chassis 

ground connection of the auxiliary 

connector panel; the panel must be 

grounded by one of the methods 

described to minimize radiated interfer- 

ence and susceptibility to electrostatic 

discharge. 

Tighten the three electronics cover 

mounting screws. 

Replace the printer cover and tighten the 

five mounting screws. 

Compare the blank configuration label 

supplied with the option kit to the label 

inside the printer access door. Write the 

corresponding codes on the new label so 

that it reflects the new configuration of 

the printer. Do not mark the code for any 

option removed. Checkmark ISC if chas- 

sis and signal grounds have been discon- 

nected; otherwise, leave this space blank. 

Checkmark IRC if the inverted reverse 

channel suboption is installed on the 

Model 810 processor board; otherwise, 

leave this space blank. Checkmark TTY 

for the current-loop option or write RS- 

422 in the ‘Other’ location of the label, 

as appropriate. After you have filled in 

this information, remove the protective 

backing from the new label. Place the 

new label on over the old label and press 

on. 

Reconnect the power cord and interface 

cable and perform a final check of printer 

operation in the user system.



Serial Interface Instructions 

Appendix A 

Current-Loop Interface 

A.1 SPECIFICATIONS 

Physical and environmental specifications of the 

printer are not affected by the TTY current-loop 

options. 

CAUTION 

Cperation outside of specification 

limits can cause data errors and 

possible shortened life or cata- 

strophic failure of circuit compo- 

nents. 

The electrical specifications of the options are 

listed as follows: 

Transmitter 

e Maximum differential-mode voltage: 

50-V de 

° Maximum loop current: 100-mA dc 

(passive mode), 40-mA dc (active mode) 

e Maximum voltage drop for MARK: 1.5-V 

dc at20 mA 

e Maximum leakage current for SPACE: 

0.5 mA at 50-V de 

e Maximum common-mode voltage: 50-V 

dc, continuous or switched at configured 

transmission rate 

Receiver 

e Maximum loop-current capability: 

100-mA dc (passive mode), 40-mA dc 

(active mode) 

° Minimum loop current required for MARK 

detection: 16.0-mA dc 

e Maximum loop current permitted for 

SPACE detection: 5.0-mA dc 

° Maximum voltage drop: 3.0-V dc at 

20 mA 

° Maximum common-mode voltage: 50-V 

dc, continuous or switched at configured 

transmission rate 

A.2. SYSTEM CONFIGURATIONS 

A.2.1. Externally Powered Loops 

The ideal system configuration is shown in Figure 

A-1. The transmit and receive loops are each 

powered from a separate, floating supply. Note 

that the supply for each loop is physically located 

adjacent to the loop transmitter, minimizing 

current transients, cable cross-talk, and distortion 

associated with charging and discharging the 

cable capacitance. This configuration is capable 

of providing reliable communication at 9600 baud 

at distances of 900 m (3000 ft) or more using two 

twisted pairs of No. 22 or No. 24 AWG wire for 

the loop cable. 

The following guidelines apply to the system 

configuration of Figure A-1: 

1. The loop supplies may be either current- 

regulated 20-mA supplies specifically 

designed for current-loop applications or 

constant voltage supplies in series with 

current-limiting resistors as shown. 

Choose the lowest voltage supply that 

provides adequate loop current by 

considering the voltage drops across the 

transmitter, the receiver, and the loop- 

cable resistance. A 10-V dc to 15-V dc 

supply is usually ideal. Do not exceed the 

maximum voltage specifications of either 

the printer or the user equipment. Use 

caution when selecting or using constant 

current supplies. Many of these devices 
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Figure A-1. Externally Powered Current Loops 

are designed for very-long-distance 

communication applications and, as a 

result, their open-circuit voltage greatly 

exceeds the specifications of the printer. 

If constant voltage supplies are used, 

select the series resistors to set the loop 

currents as closely as possible to 20 mA, 

which can be computed using equations a 

and bas follows: 

V(t) — 1.5 — E(r) 

R(t) + Ril} 
a. 0.020= 

where: 

F-20 

Vit) = transmitter supply voltage 

R(t) = transmitter series resistor 

E(r) = voltage drop across the user's 

receiver 

Ril) = transmit loop resistance (cable 

resistance) 

Vir) — 3.0 — E(t) 

Rir) + Ril) 
6b. 0.020= 

where: 

Vir) = receiver source voltage 

Rir) = receiver series resistor 

E(t) = voltage drop across the user’s 

transmitter 

Ril) = receive loop resistance (cable 

resistance) 

A.2.2 Separate internally Powered Loops 

Few users go to the added expense of providing 

two separate loop supplies as in Figure A-1. The 

same results, with certain restrictions, can be 

achieved with the configuration of Figure A-2. 

The transmit loop is powered by the printer 

(active-mode transmitter) and the receive loop is 

powered by the user equipment (printer passive- 

mode receiver configuration).
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Figure A-2. Current Loops Powered by Printer and User Equipment 

The following restrictions apply to the configura- 

tion of Figure A-2: 

1. The user equipment receiver must provide 

electrical isolation from the transmit loop. 

The printer receiver must be connected in 

the passive mode. Failure to satisfy either 

condition creates a ground loop that can 

cause data errors and possible equipment 

damage. 

2. Any cable shield, if used, can be 

connected to chassis ground at one end 

of the cable only. Connecting the frames 

of the printer and the user equipment by 

means of the signal cable can create a 

ground loop and violate safety codes. 

3. Because the interface cable is now 

connected directly to the power supplies 

of both the printer and the user equip- 

ment, the likelinood of equipment dam- 

age due to signal-line transients and the 

need for signal-line protection are greatly 

increased. Do not use the printer with 

either the transmitter or receiver con- 

nected in the active mode when commu- 

nicating over outdoor cables. 

4. Note the changes in loop terminations in 

the printer and user equipment when the 

printer transmitter is connected in the 

active mode. 

A.2.3. Combined Internally Powered Loops 

In the more commonly used configurations, both 

loops are powered either by the user equipment 

(Figure A-3), by the printer (Figure A-4), or by a 

single external supply located at one end of the 

cable. These configurations are usually capable of 

reliable communications up to 300 m (1000 ft). 

Depending on the cable design and the character- 

istics of the user equipment, communication at 

longer distances is possible, particularly at lower 

baud rates. The major problem with these config- 

urations is that the transmitter located at the far 

end of the cable, away from the loop supply, must 

discharge the cable capacitance each time it 

closes. This results in increased signal distortion 
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by causing high-peak currents in the transmitter 

and induced noise pulses in the other loop. 

The following recommendations should be 

followed if both loops are powered by either the 

user equipment or the printer: 

1. Keep the loop supply voltage as low as 

possible to minimize switching transients. 

For best performance, power the loops 

from the user equipment and use ‘‘break- 

on-busy’”’ protocol. This is the usual 

system configuration when using the TTY 

current-loop option, board assernbly 

994305-0001, which has no provisions 

for powering the loops from the printer. 

Observe all appropriate precautions and 

recommendations listed previously when 

communicating over outdoor cables. In 

particular, do not configure the printer for 

active mode. 

Note the changes in loop terminations in 

the printer and user equipment when the 

printer is connected for active-mode and 

passive-mode operation. 
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Figure A-3. Both Loops Powered by User Equipment
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Serial Interface Instructions 

Appendix B 

RS-422 Interface 

B.1 DIFFERENCES BETWEEN THE RS-232-C 

AND RS-422 INTERFACES 

Before installing this option, the user should 

understand some significant differences between 

the RS-232-C and RS-422 interfaces. 

RS-232-C is a complete definition of the interface 

between two units of data equipment for the pur- 

pose of interchanging serial binary data signals. 

It encompasses the physical interface (connec- 

tor), transmission line, line driver and receiver 

electrical characteristics, and protocol (signal 

names and definitions, timing, and connector pin 

assignments). 

RS-422 defines only the ‘‘electrical characteristics 

of balanced voltage digital interface circuits; that 

is, the standard defines only the circuit 

‘characteristics for line driver and receiver circuits 

and the transmission line interconnecting them. A 

companion specification, RS-423, provides a 

similar definition of single-ended (unbalanced) 

circuits. RS-423 circuits are compatible with, but 

not identical to, RS-232-C circuits. 

A third specification, RS-449, is roughly equiva- 

lent to a second-generation version of RS-232-C in 

that it is a complete definition of the interface 

between data communications equipment and 

data processing equipment. Rather than define 

the electrical characteristics of the interface cir- 

cuits, however, RS-449 specifies the use of 

RS-422 circuits for high-frequency data and 
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timing signals and RS-423 circuits for on/off con- 

trol signals. The RS-449 interface is seldom used 

on any but the most complex data processing and 

communications equipment. The RS-422 and RS- 

423 circuits, however, are gaining increasing pop- 

ularity in nonstandardized applications, such as 

local area networks and computer peripheral inter- 

faces. 

B.2 SIGNAL POLARITY 

The nomenclature of the RS-422 signals can be 

somewhat misleading because negative logic 

convention is followed. Send—- positive with 

respect to Send+ and Receive— positive with 

respect to Receive + signifies MARK for data or 

ON for a control function. Note that RS-422 uses 

the same voltage significance for both data and 

control functions while for RS-232-C, a positive 

voltage signifies ON for control functions while a 

negative voltage signifies MARK for data. 

Signal nomenclature and polarity of the serial 

interface option conform to the RS-422 definition 

and to the interface specification of the IBM 

Series/1 computer. Equipment of other manufac- 

turers may use the opposite polarity and 

nomenclature. If this situation is encountered, 

reverse connections in the interface cable to the 

printer to obtain the correct polarity. This is 

another advantage inherent in differential 

balanced circuits.



INSTALLATION INSTRUCTIONS 

CHARACTER SET OPTION KIT 

MODEL 810 PRINTER 

1.0 GENERAL 

The character set option kit consists of a programmed PROM (and ROM for Katakana without VFC or 

other character set with VFC) which will be installed on the processor board assembly. 

2.0 INSTALLATION 

These instructions explain how to install the character set option kit in the Model 810 Printer. Refer to 

Figure 1 and proceed as follows: 

WARNING 

Disconnect power cord to prevent possible electrical shock. 

7 7 

COVER REMOVAL 

Detail B 
11 

(FOR KATAKANA W/O VFC, OR 

OTHER CHARACTER SET WITH VEC 

1. ELECTRONICS COVER 7. SCREW KIT.) 

2. CAPTIVE SCREWS 8. ACCESS DOOR 

3. GREEN EJECTOR 9. SOCKET XU67 

4. PROCESSOR BOARD 10. PROM 

(3rd BOARD FROM FRONT) 11. PIN 1 OF PROM OR ROM 
5. WHITE EJECTOR 12. SOCKET XU42 994386-112 
6. OPTION BOARDS 13. ROM 

40001318 F-25



2. INSTALLATION (Continued) 

1. Open access door. 

2. Remove five screws securing cover. 

3. Remove cover and locate electronics cover (at rear, right side of printer). 

4. Loosen one screw and two captive screws on electronics cover. 

5. Remove electronics cover. 

6. Pull up on green ejector and white ejector to remove processor board (third board from front of 
printer). 

7. Remove any PROM installed in socket XU67. 

NOTE 

Pin 1 of PROM must be at lower left side of socket XU67. 

8. Install PROM supplied with kit in socket XU67. 

9. For Katakana without VFC, or other character set with VFC Kit, install ROM (996279-0005) in sock. 

et XU42. 

10. For all Katakana Kits install Dual Char Set Parity Selection Label (994451-0001) over | 

corresponding portion (switch indications 4, 5, 6, 7) of Instruction Label (994352-0001) on ~ 

underside of access door. 

11. Replace processor board, electronics cover, and cover. 

12. If the field installation kit is used, apply new configuration label as follows: 

a. Open access door and note original configuration label located on underside of access door. 

b. Onnew configuration label supplied with kit, check-mark those items which are checked on 

the original configuration label (except for character set options). 

c. On new configuration label, check that the mnemonic for the character set option that was 

installed is correct. 

d. Remove backing from new configuration label and apply new configuration label over 

original configuration label. 

13. Close access door. 
NOTES: 1. Expanded character kits are to be used with printers containing mechanisms 994291-0003 and 994291-0004 ONLY. ‘ 

2. U.S. Full ASCII kits with dash nos. 0010, 8010, 0110, 8110 are to be used on processor board 994244-0001 ONLY. 

3. U.S. Full ASCII kits with dash nos. 8019, 8119 are to be used on processor board 994244-0002 ONLY. a 

4. Kits with dash numbers 0023, 8023, 0024, and 8024 must have prom TI Part No. 994434-0099 installed in U67 and prom 

TI Part No. 994434-0023 or 994434-0024 installed in U55. 
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INSTALLATION INSTRUCTIONS 

BAUD RATE OPTION KIT 

MODEL 810 PRINTER 

Kit Part Number Kit Use 

994445-0001, Provides Baud rates of 110, 200, 

994445-8001 300, 1200, 2400, 600 and 9600 

1.0 GENERAL 

The baud rate option kit consists of a TMS 5504 I/O and timer device which will be installed on th: 

processor board assembly. Factory installation kits are identified as Part Number 994445-0001, fiel« 

installation kits are identified as Part Number 994445-8001. 

2.0 INSTALLATION 

These instructions explain how to install the baud rate option kit in the Texas Instruments Model 81( 

Printer. Refer to Figure 1 and proceed as follows: 

WARNING 

Disconnect power cord to prevent possible electrical shock. 

1. Open access door. 

2. Remove five screws securing cover. 

3. Remove cover and locate electronics cover (at rear, right side of printer). 

4. Loosen one screw and two captive screws on electronics cover. 

5. Remove electronics cover. 

6. Pull up on green ejector and white ejector to remove processor board (third board from front o 

printer). 

7. Remove any device installed in socket XU48. 

8. Install TMS 5504 supplied with kit in socket XU48. 

NOTE 

Pin 1 of 5504 must be at lower right side of socket XU48. 
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9. Replace processor board, electronics cover, and cover. 
al 

10. If the field installation kit is used, apply new labels as follows: 

a. Open access door and note original configuration label located on underside of access door. 

b. On new configuration label supplied with kit, check-mark those items which are checked on the 

original configuration label. 

c. Onnewconfiguration label, under processor option check mark the baud rate option (BRO). 

d. Remove backing from new configuration label and apply new configuration label over original 

configuration label. 

11. Close access door. 

7 7 
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COVER REMOVAL 

3 — 
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1. ELECTRONIC COVER 6. OPTION BOARDS 

2. CAPTIVE SCREWS 7. SCREW " 

3. GREEN EJECTOR 8. ACCESS DOOR L 

4, PROCESSOR BOARD 9. SOCKET XU48 

(3rd BOARD FROM FRONT) 10. TMS 5504 

5. WHITE EJECTOR 11. PIN 1 OF TMS 5504 

A0001318 DETAILA 

994386-113 

ee 
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wy 
TI PUBLICATION 994515-9701 
REVISION D 

INSTALLATION INSTRUCTIONS 

LINE BUFFER OPTION 
MODEL 810 PRINTER 

Kit Part Number Kit Use 

994511-0001 Factory installed kit enabling printer to receive data 

from an EIA source 

994511-8001 Field installed kit, same capability as 994511 (above) 

994512-0001 Factory installed kit enabling printer to receive data 

from a TTY current loop source 

994512-8001 Field installed kit, same capability as 994512 (above) 

994513-0001 Factory installed kit enabling printer to receive input 

from a parallel data source 

994513-8001 Field installed kit, same capability as 994513 (above) 

1.0 GENERAL 

The Line Buffer Kit is available in three versions to accommodate three types of data sources: 

Source Version 

EIA LBE 

TTY LBT 

PARALLEL LBP 

These kits convert the standard data input buffer from a 256-character FIFO to a 132-character line 

buffer. In addition, certain interface signals and status lines are changed. 

WARNING 

Before proceeding with the installation, remove the electrical power 

cable from the Model 810 Printer. 

No special tools are required for this conversion; however, the following manuals should be at hand for 

ready reference: 

Model 810 Maintenance Manual 994386-9701 

Model 810 Operators’ Manual 994353-9701 
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2.0 INSTALLATION — LBE OPTION KIT — P/N 994511 

1. Remove printer and electronics cover. 

2. Remove processor board (green ejector) and modify it for LBE as follows: 

a. Assembly no. 994244-0002 Rev P or later: Instail jumper plugs from E11 toE12 and E13 to 

E15. 

b. Assembly No. 994244-0002 Rev N. Remove network SN7404 from U11 socket and clip 

network pins 2 and 6. Install network in socket U11. 

c. Assembly No. 994244-0002, Rev M or earlier. Cut pins 2 and 6 on network U11t. Do not cut 

runs on PCB. 

d. Processor board jumpers must be configured to deselect DNB and IRC. Set jumper plugs for 

E4-E5 and E8-E9. (If BRO option is desired, the TMS 5501 (U48) must be replaced with a 

TMS 5504.) 

3. Reinstall processor board in card slot XA2 (color code — green). 

4. Remove resistor pack (U1) from socket XU1 on the motherboard. Save network for reconverting 

printer for use without LBE option card. 

5. Set up Line Buffer strappable options per Table A-1. 

6. Anewconfiguration label is supplied with this kit. Fillout the label with the new configuration and 

install on the inside of the access door. 

7. Affix the yellow color dot, P/N 231792-4 on the card file rail, XA3P1/XA3P2. 

8.__sInstall the Line Buffer Option board (994503-0002) in card slot XA3 (color code — yellow). 

9. Replace electronics cover and printer cover. 

10. Reconnect ac power. 
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2.1 INSTALLATION — LBT OPTION KIT — P/N 994512 

1. 

2. 

Refer to Figure 2 and proceed as follows: 

a. Remove printer cover and electronics cover. 

b. Remove auxiliary input panel from rear of printer as follows: 

(1) Unplug existing option interface cable (if present) between panel and motherboard from 

motherboard. 

(2) Slide auxiliary input panel up and out of upper right rear slots in printer base. 

Install all new auxiliary input panel (refer to figure 1) as follows: 

a. Slide auxiliary input panel with (TTY I/F) cable P/N 994361-1 to connector J15 on 

motherboard. Note that connector is keyed for proper orientation. 

b. Fasten loose end of safety ground strap (P/N 960967-3) to terminal E5 using external tooth 

lock washer and nut. 

Remove the processor board (green ejector) and modify for Line Buffer Option (LBT) as follows: 

a. Assembly No. 994244-0002 Rev P or later: Install jumper plugs from E11 to E12 and E13 to 

E15. 

b. Assembly No. 994244-0002, Rev. N. Remove the network SN7404N from U11 socket and 

clip network pins 2 and 6. Reinstall network in socket U11. 

c. Assembly No. 994244-0002, Rev M or earlier. Cut pins 2 and 6 on network U11. Do not cu! 

runs on PCB. 

d. Processor board jumpers must be configured to deselect DNB and IRC. Set jumper plugs for 

E4-E5 and E8-E9. (If BRO option is desired, the TMS 5501 (U48) must be replaced with a 

TMS 5504.) 

Reinstall processor board in card slot XA2 (color code — green). 

Remove resistor pack (U1) from socket XU1 on the motherboard. Save network for reconverting 

the printer for use without the LBT option card. 

Set up line buffer card strappable options per Table A-2. 

Affix the yellow dot (P/N 231 792-4) as shown (Figure 2). 

Install the Line Buffer Option board (P/N 994503-0002) in card slot XA3 (color code — yellow). 
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9. A new configuration label is supplied with this kit. Transfer all configuration information to the 

new label and install on inside of access door. —/ 

10. Reinstall electronics cover and printer cover. 

11. Reconnect ac power. 

2.2 INSTALLATION — LBP OPTION KIT — P/N 994513-0001 

1. Remove printer cover and electronics cover. 

2. Remove auxiliary input panel from rear of printer as follows: 

a. Unplug existing option interface cable (if present) between panel and motherboard from 

motherboard. 

b. Slide auxiliary input panel up and out of upper right rear slots in printer base. 

3. Install new auxiliary input panel as follows: 

a. Slide auxiliary input panel (with parallel interface cable attached) into upper right rear slots in 

printer base. Panel should be oriented so that the word “PARALLEL” can be read from 

outside rear of the printer. 

b. Connect loose end of parallel interface cable (P/N 994359-2) to connector J14 on 

motherboard. Note that the connector is keyed for proper orientation. 

c. Fasten loose end of safety ground strap (P/N 960967-3) and ground strap from parallel 

interface cable to terminal E5 using external tooth lock washer and nut. 

4. Remove the processor board (green ejector) and modify for Line Buffer Option (LBP) as follows: 

a. Assembly No. 994244-0002 Rev P or later. Install jumper plugs from E11 toE12 and E13 to 

E15. 

b. Assembly No. 994244-0002 Rev N. Remove network SN7404N from U11 socket and clip 

network pins 2 and 6. Reinstall network in socket U11. 

c. Assembly No. 994244-0002 Rev M or earlier. Cut pins 2 and 6 on network U11. Do not cut 

runs on PCB. 

d. Processor board jumpers must be configured to deselect DNB and IRC. Set jumper plugs for 

E4-E5 and E8-E9. 
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5. Reinstall processor board in card slot XA2 (color code — green). 

_ 6. Remove resistor pack, U1, from socket, XU1, on the motherboard. Save network for reconverting 

printer for use without the LBP option. 

7. Set up Line Buffer strappable options per Table A-3. 

8. Affix the yellow dot (P/N 231792-4) as shown in Figure 4. 

9. Install the Line Buffer Option board (994503-0001) in card slot XA3 (color code — yellow). 

10. A new configuration label is supplied with this kit. Transfer all configuration information to the 

new label and install on the inside of the access door. 

11. Replace electronics cover and printer cover. 

12. Reconnect ac power. 

3.0 LINE BUFFER STRAPPABLE OPTIONS 

DSC OPTION 

Functional on LBE, LBP and LBT option boards. 

—  E1-E2 Printer normally prints buffered characters only on receipt of CR or 132 printable 

characters. 

E2-E3 Option enabled provides for printing of buffered characters on receipt of CR, LF, FF, VT or 

132 printable characters. 

BRO OPTION 

Functional on LBE and LBT option boards. 

E4-E5 Provides for complementary operation with TMS 5501 on processor board to accept data 

at 110, 150, 300, 1200, 2400, 4800, 9600 baud. 

E5-E6 Option enabled provides for complementary operation with TMS 5504 on processor 

board to accept data at 110, 200, 300, 1200, 2400, 600, 9600 baud. (Baud rates of 200 

and 600 respectively are substituted for 150 and 4800.) 

DCO OPTION 

E17-E18 DC1/DC3 characters recognized for on line/off line control. 

— E17-E16 Disable DC1/DC3 control.



DNB OPTION 

Functional on LBE option board only; same as DNB option on processor board. 

E8-E9 Sets DTR = on line. 

E7-E8 Option enabled provides for DTR = on line and not Busy. 

IRC OPTION 

Functional on LBE option board only; same as IRC function on processor board. 

E10-E11 Sets reverse channel = Busy. 

E11-E12 Option enabled provides for reverse channel = Busy. 

GDS OPTION 

Functional on LBE, LBP and LBT option boards. (This option must be enabled if either HDP or GED are 

enabled.) 

E19-E20 Provides for normal acceptance of at least five characters during a ‘‘Printer Busy” 

condition. 

E20-E21 Option enabled ignores any characters received during a ‘‘Printer Busy” condition. 

HDP OPTION 

Functional on LBT option board only. 

Rev C and earlier: E27-E28 

E29-E30 

Rev D: E29-£30 Provides for operation in the normal four-wire full 

duplex mode 

Rev E and later: E29-E30 

E32-E33 

All Revisions: E13-E14 Option enabled provides for two-wire half duplex opera- 

E25-E26 tion. Transmitter, receiver wired in series. (Positive cur- 

E20-E21 rent in TTY received data, pin 5, and returned through 

TTY transmitted data return, pin 2.) 

a



GED OPTION 

Functional on LBE option board Rev D and later only. 

wars 

Rev D only 

Rev E and later: 

All Revisions 

— 

No jumper 

E28-E31 

E27-E28 

E20-E21 | 

Provides for normal acceptance of at least 5 

characters during a ‘‘Printer Busy’ condition. 

Option enabled ignores any characters received dur- 

ing a ‘Printer Busy’’ condition. 
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1. TTY I/F Cable Part Number 994361-1 

2. Auxiliary Input Panel 

3. Screw Lock Assemblies 

4. Safety Ground Strap 994386-114 

Figure 1. Detail of TTY Interface Cable and Safety Ground Strap to Auxiliary Input Panel. 

RESISTOR 

MOTHERBOARD 
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1. TTY I/F Cable, Part Number 994361-1 4. Safety Ground Strap, Part Number 960967-3 
2. Auxiliary Input Panel, Part Number 994333-3 5. Yellow Dot, Part Number 231729-4 
3. Screw Lock Assemblies, Part Number 406769-1 6. LBT Assembly, Part Number 994503-2 

7. Clip. Part Number 996729-1 

994386-115 

Figure 2. LBT I/F Kit Installation on Model 810 Printer. — 
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Parallel Interface Cable, Part Number 994359-2 
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Figure 3. Detail of Parallel Interface Cable and Safety Ground Strap 
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1. Parallel Interface Cable, 994359-2 4. Yellow Dot, Part Number 231792-4 

2. Auxiliary Input Panel, Part Number. 994333-2 5. LBP Assembly, Part Number 994503-1 

3. Safety Ground Strap, Part Number 960967-3 6. Clip, Part Number 996729-1 994386-117 

Figure 4. LBP Interface Installation on Model 810 Printer 
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Figure 5. Assembly of TTY Interface Cable and Safety Ground Strap to Auxiliary Input Panel. 

Figure 6. 

1. Parallel Interface Cable, Part Number 994359.2 

2. Auxiliary Input Panel, Part Number 994333-2 

3. Screw, and Lock Washers 

4. Safety Ground Strap, Part Number 960967:3 

994386-119 
A000 1323 

Assembly of Parallel Interface Cable and Safety Ground Strap to Auxiliary Input Panel.



TABLE F-1. SUMMARY OF LBE STRAPPABLE OPTIONS 

1. (nn) indicates DESELECTED position. 

NOTES 

2. Mandatory positions listed below MUST be set. 

LBE Revision Level 
; Rev. E Rev. C 

Suboption And Later Rev. D And Earlier 

DSC (Decode Carriage E1-E2 (n) print on CR’ E1-E2 (n) print on CR' E1-E2 (n) print on CR" 
Return) E2-E3 print on CR, LF, E2-E3 print on CR, LF, E2-E3 print on CR, LF, 

FF, VT’ FF, VT' FF, VT’ 

BRO? = (Baud Rate E4-E5 (n) 5501 E4-E5 (n) 5501 E4-E5 (n) 5501 

Option) E5-E6 5504 E5-E6 5504 E5-E6 5504 

DNB? (Data Terminal E8-E9 (n) on line E8-E9 (n) on line E8-E9 (n) on line 

Not Busy) E7-E8 on line and E7-E8 on line and E7-E8 on line and 

not busy not busy not busy 

IRC? (Inverse Reverse E10-E11 (n) Reverse E10-E11 (n) Reverse E10-E11 (n) Reverse 

Channel) Channel = Busy Channel = Busy Channel = Busy 

E11-E12 Reverse E11-E12 Reverse E11-E12 Reverse 

Channel = Busy Channel = Busy Channel = Busy 

GDS* = (Gated Data E19-E20 (n) Data E19-E20 (n) Data E19-E20 (n) Data 

Strobe) Strobe Ungated Strobe ungated Strobe ungated 

E20-E21 Data Strobe E20-E21 Data Strobe E20-E21 Data 

Gated Gated Strobe gated 

E28-E31 (n) EIA Data} No Jumper (n) EIA 

GED (Gated EIA Ungated Data Ungated Suboption Not 

Data) E27-£28 | EIA Data] €27-€28 | EIAData | Available 
E20-E21 Gated E20-E21 Gated 

Mandatory Position | E29-E30 
E27-E28 

of Other LBE E26-E34 E29-E30 £29-£30 

Jumpers 

‘Or 132 characters. 
This option must also be configured on the processor board. 

*These options must be deselected on the processor board. 

*E20-E21 when GED is selected. 
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TABLE F-2. SUMMARY OF LBT STRAPPABLE OPTIONS 

1. (n) indicates DESELECTED position. | 

NOTES 

2. Mandatory positions listed below MUST be set. 

Suboption 

_LBT Revision Level 
Rev. —E 

And Later 
Rev. D 

Rev. C 

And Earlier 

DSC (Decode Carriage E1-E&2 (n) print on CR' E1-E2 (n) print on CR' E1-E2 (n) print on CR' 
Return) E2-E3 print on CR, LF, E2-E3 print on CR, LF, E2-E3 print on CR, LF, 

FF, VT! FF, VT’ FF, VT’ 

BRO? (Baud Rate E4-E5 (n) 5501 E4-E5 (n) 5501 E4-E5 (n) 5501 

’ Option) E5-E6 5504 E5-E6 5504 E5-E6 5504 

GDS? (Gated Data E19-E20 (n) Data E19-E20 (n) Data E19-E20 (n) Data 

Strobe) Strobe Ungated Strobe Ungated Strobe Ungated 

E20-E21 Data Strobe E20-E21 Data Strobe E20-E21 Data Strobe 

Gated Gated Gated 

HDP (Half Duplex E29-E30( (rn) Full E29-E30 (n) Full Duplex | E27-E28\ Full 

Mode) E32-E33 Duplex E13-E14 ) E29-E30/ (n) Duplex 
E13-E14 | E20-E21 Half Duplex | E13-E14 

~ Half Duplex 25.526 | E20-E21 - Half 

E25-£26} E25-E26) Duplex 

Mandatory Position | E8-E9 E8-E9 E8-E9 

of Other LBT E10-E11 E10-E11 E10-E11 

Jumpers E28-E31 

"Or 132 characters. 
This option must also be configured on the processor board 

3E£20-E21 when HOP 1s selected 
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TABLE F-3. SUMMARY OF LBP STRAPPABLE OPTIONS 

NOTES 

1. (n) indicates DESELECTED position. 

2. Mandatory position listed below MUST be set. 

Suboption 

LBP Revision Level 
Rev. E 

And Later 
Rev. D 

Rev. C 

And Earlier 

E1-E2 (n) print on CR’ DSC (Decode Carriage E1-E2 (n) print on CR’ E1-E2 (n) print on CR' 

Return} E2-E3 print on CR, LF, E2-E3 print on CR, LF, E2-E3 print on CR, LF, 

FF, VT’ FF, VT’ FF, VT’ 

E19-E20 (n) Data E19-E20 (n) Data E19-E20 (n) Data 

Gps (Gated Data Strobe Ungated Strobe Ungated Strobe Ungated 

Strobe} E20-E21 Data Strobe E20-E21 Data Strobe E20-E21 Data Strobe 

Gated Gated Gated 

Mandatory Position | E4-E5 E4-E5 F4-E5 

of Other Jumpers E8-E9 E8-E9 E8-E9 

on LBP Board E10-E11 E10-E11 —10-E11 

E29-E30 E29-E30 E27-E28 

E32-E33 E29-E30 

E28-E31 

‘Or 132 characters. 

F-41 



TI PUBLICATION 999940-9701 . 
ISSUED 1 OCTOBER 1978 

REVISION A 

INSTALLATION INSTRUCTIONS 
OMWN/ 800* TERMINAL STAND PAPER BASKET 

PART NO. 999839-0001 

1. GENERAL 

The Terminal Stand Paper Basket kit consists of the paper basket and static ground cable for 

attachment to the Texas Instruments Omni 800* printer terminal stand. 

2. INSTALLATION 

These instructions explain how to attach the paper basket to the terminal stand. Refer to the 

figure and proceed as follows: 

a. Remove the existing stand screw from stand. 

b. Attach the static ground cable lug to the stand using the existing stand screw removed 

in step a. 

c. Attach the paper basket by hooking the basket onto the terminal stand pivot pins. Then 

rotate the basket downward, deflect basket mounting ears inward, and insert the ears 
into the holes in the terminal stand legs. 

d. Connect the ground cable banana plug into the tube on the basket as shown in the 

figure. 
fo PINS 

EXISTING SSS 
STAND 

SCREW 

OF en 

CAUTION: If the ground 

wire is not connected, paper 

will not properly fold into STATIC 

the basket and erratic ter- /}K———® GROUND 

minal operation may occur. CABLE 

MOUNTING 

— 
SI —— 

SY EARS 

Omni 800* Terminal Stand Paper Basket 
994386-119 

*Trademark of Texas Instruments 

TEXAS INSTRUMENTS 
F-42 INCORPORATED 

—



OMNI 800* Model 810 Printer 

Terminal Paper Basket Kit (Tl Part No. 994442-0001) 

Installation Instructions 

DESCRIPTION 

The Terminal Paper Basket Kit provides a paper basket for the Texas Instruments Model 810 Frinter. The kit 

consists of the basket and all necessary hardware to attach the paper basket to the Model 810. 

NOTE 

Printers configured after February 15, 1981, have static ground brackets in- 

stalled on the printer and can omit steps 2 and 3 of the PROCEDURE below. 

Customers who order a paper basket for printers configured before 

February 15, 1981, will be furnished static ground brackets free of charge 

on request. (The configured date is the date shown under ““NOTES:” on 

the label marked ‘810 PRINTER CONFIGURATION” located on the under- 

side of the front access door.) 

PROCEDURE (Refer to the Figure) 

Set the ON/OFF switch to the OFF position. Disconnect the power cord from the wall outlet. 

Remove the two existing printer screws from the rear paper chute. 

3. Attach the teft (A) and right (B) static ground brackets to the printer using the existing screws removed 

in the previous step. 

4. Attach the basket (C) by deflecting the top of basket pivot ears and inserting the ears into the pivot 

holes in the printer top cover. 

5. Return the printer to operation. 

N
N
 

PIVOT HOLES 

BASKET PIVOT EARS 

EXISTING PRINTER SCREWS 

994441-1 

994386-120 

A — Bracket, Left — Static Ground (T] Part No. 2360075-0001) 

B — Bracket, Right — Static Ground (TI Part No. 994438-0002) 

C — Paper Basket (TI Part No. 994176-0001) 

*Trademark of Texas Instruments Incorporated. TI Part No. 994441-9701 Rev. B 
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Appendix G 

TMS 6011 Data Sheets 
This section contains data sheets on TMS 6011. 
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MOS 
LS! 

TMS 6011 JC, NC 
ASYNCHRONOUS DATA INTERFACE (UART) 

BULLETIN NO. DL § 7912275, MAY 1975 

Transmits, Receives, and Formats Data 

Full-Duplex or Half-Duplex Operation 

Operation from DC to 200 kHz 

Static Logic 

Buffered Parallel Inputs and Outputs 

Programmable Word Lengths... 5, 6, 7, 8 Bits 

Programmable Information Rate 

Programmable Parity Generation/Verification 

Programmable Parity Inhibit 

Automatic Data Formatting 

Automatic Status Generation 

3-State Push-Pull Buffers 

Low-Threshold Technology 

Standard Power Supplies ...5 V,—12 V 

Full TTL Compatibility ... No External 

Components 

description 

The TMS 6011 JC, NC is an MOS/LSI subsystem 

designed to provide the data interface between a 

serial communications link and data processing 

equipment such as a peripheral or a computer. The 

device is often referred to as an asynchronous data 

interface or as a universal asynchronous 

receiver/transmitter (UART). 
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The receiver section of the TMS 6011 will accept serial data from the transmission line and convert it to parallel data. 

The serial word will have start, data, and stop bits. Parity may be generated and verified. The receiver section will 

validate the received data transmission by checking proper start, parity, and stop bits, and wil! convert the data to 

paraltel. 

The transmitter section will accept parallel! data, convert it to serial form, and generate the start, parity, and stop bits. 

The TMS 6011 is a fully programmable circuit allowing maximum flexibility of operation, defined as follows: 

@ The receiver and transmitter sections are separate and can operate either in full-duplex (simultaneous 

transmission and reception) or in half-duplex mode (alternate transmission and reception). 

@ The data word may be externally selected to be 5, 6, 7, or 8 bits long. 

@ Baud rate is externally selected by the clock frequency. Clock frequency can vary hetween O and 200 kHz. 

@ Parity, which is generated in the transmit mode and verified in the receive mode, can be selected as either odd 

or even. It is also possible to disable the parity bit by inhibiting the parity generation and verification. 

@ The stop hit can be selected as either a single- or a double-bit stop. 

@ Static logic is used to maximize flexibility of operation and to simplify the task of the user. The data holding 

registers are static and will hold a data word until it 1s replaced by another word. 

@ Asynchronous operation allows the use of a single transmission line. The clock period has to be within +4% of 

1/16 of the time for one bit for the transmitter and/or receiver but no phase relationship is required. NA
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TMS 6011 JC, NC 
ASYNCHRONOUS DATA INTERFACE (UART) 

description (continued) 

To allow for a wide range of possible configurations, three-state push-pull buffers have been used on all outputs except 

Transmitter Output (TO) and Transmitter Register Empty (TRE). They allow the wire-OR configuration. 

The TMS 6011 can be used in a wide range of data handling equipment such as modems, peripherals, printers, data 

displays, and minicomputers. By taking full advantage of the latest MOS/LSI design and processing techniques, it has 

been possible to implement the entire transmit, receive, and format function necessary for digital data communication 

in a single package, avoiding the cumbersome circuitry previously necessary. 

P-channel enhancement-type low-threshold technology permits the use of standard power supplies (5 V, —12 V) as well 

as direct TTL interface. No external components are needed. 

The TMS 6011 is offered in both 40-pin dual-in-line ceramic (JC suffix) and plastic (NC suffix) packages designed for 

insertion in mounting-hole rows on 600-mil centers. The device is characterized for operation from —25 C to 85°C. 

operation 

The operation can be best understood by visualizing the TMS 6011 as three separate sections: 1) common 

control, 2) transmitter, and 3) receiver. The transmitter and receiver sections are independent while the control 

section directs both receive and transmit. 

common control section 

The common contro! section will direct both the receiver and the transmitter sections. 

The initialization of the TMS 6011 is performed through the Master Reset (MR) terminal. The MR terminal is strobed 

to a high level after power turn-on to reset all status and transmitter registers and to reset Transmitter Output (TO) to a 

high level. The Receiver Outputs (RO1-RO8) are not controlled by the MR terminal. 

Status flags Parity Error, Framing Error, Overrun Error, Data Ready, and Transmitter Buffer Register Empty are 

disabled when the Status Flags Disable (SFD) is at a high level. When disabled, the status flags float (three-state buffers 

are in the high-impedance state). The Transmitter Register Empty (TRE) status flag is not a three-state output. 

The number of bits per word is controlled by the Word Length Select 1 (WLS1) and Word Length Select 2 (WLS2) 
inputs. The word length may be 5, 6, 7, or 8 bits. Selection is as follows: 

WORD LENGTH WLS1 WLS2 

5 Low Low 

6 High Low 

7 Low High 

8 High High 

The parity to be checked by the receiver and generated by the transmitter is determined by the Parity Select (PS) input. 

A high level on the PS input selects even parity and a low level selects odd parity. 

The parity will not be checked or generated if a high level is applied to Parity Inhibit (PI); in this case the stop bit or 

bits will immediately follow the data bit. 

When a high level is applied to PI, the Parity Error (PE) status flag is brought to a low level indicating a no-parity error 

because parity is disregarded in this mode. 

To select either one or two stop bits, the Stop Bit(s) Select (SBS) terminal is used. A high level at this terminal will 

result in two stop bits while a low level will produce only one. 

To load the control bits (WLS1, WLS2, PS, PI, and SBS) a high level is applied to the Control Register Load (CRL) 

terminal. This terminal may be strobed or hard wired to a high level. 
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TMS 6011 JC, NC 
ASYNCHRONOUS DATA INTERFACE (UART) 

Ne 

operation (continued) 

transmitter section 

The transmitter section will accept data in parallel form, then serialize, format, and transmit the data in serial form. 

Parallel input data is received through the Transmitter Inputs (TI1-T18). 

Serial output data is transmitted from the Transmitter Output (TO) terminal. 

Input data is stored in the transmitter-buffer register. A low level at the Transmitter Buffer Register Load (TBRL) 

command terminal will load a word in the transmitter-buffer register. The length of this word is determined by Word 

Length Select 1 (WLS1) and Word Length Select 2 (WLS2). If a word of length greater than this appears at TI8 through 
TI1, only the least significant bits are accepted. The word is justified into the least significant bit, TI. 

The data is transferred to the transmitter register when the TBRL terminal goes from low to high. The loading of the 

transmitter register is delayed if the transmitter section is presently transmitting data. In this case the loading of the 

transmitter register is delayed until the transmission has been performed. 

Output serial data (transmitted from the TO terminal) is clocked out by Transmitter Clock (TC). The clock rate is 16 

times faster than the data rate. 

The data is formatted as follows: start bit, data, parity bit, stop bits (1 or 2). Start bits, parity bits, and stop bits are 

generated by the TMS 6011. When no data is transmitted the output TO remains at a high level. 

The start of transmission is defined as the transition of TO from a high to a low logic level. _ 

Two flags are provided. A high level at the Transmitter Buffer Register Empty (TBRE) flag indicates that a word has we 

been transferred to the transmitter/receiver and that the transmitter buffer register is now ready to accept a new word. 

A high tevel at the Transmitter Register Empty (TRE) flag indicates that the transmitter section has completed the 

transmission of a complete word including stop bits. The TRE flag will remain at a high level until the start of 

transmission of a new word. 

Both the transmitter buffer register and the transmitter register are static and will perform long-term storage of data. 

receiver section 

The data is received in serial form at the Receiver Input (RI). The data from RI enters the receiver register at a point 

determined by the character length, the parity, and the number of stop bits. RI must be maintained high when no data 

is being received. The data is clocked by the Receiver Clock (RC). The clock rate is 16 times faster than the data rate. 

Data is transferred from the receiver register to the receiver buffer register. The output data is then presented in parallel 

form at the eight Receiver Outputs (RO1 through RO8). The MOS output buffers used for the eight RO terminals are 

three-state push-pull output buffers that permit the wire-OR configuration through use of the Receiver Output Disable 

(ROD) terminal. When a high level is applied to ROD the RO outputs are floating. If the word length is less than 8 bits, 

the most significant bits will be at a low level. The output word is right justified. RO1 is the least significant bit and 

RO$8 is the most significant bit. 

A low level applied to the Data Ready Reset (DRR) terminal resets the Data Ready (DR) output to a low level. 

Several flags are provided in the receiver section. There are three error flags (Parity Error, Framing Error,and Overrun 

Error) and a DR flag. These status flags may be disabled by a high level at the Status Flags Disable (SFD) terminal. 

A high level at the Parity Error (PE) terminal indicates an error in parity. 

A high level at the Framing Error (FE) terminal indicates a framing error that is an invalid or nonexistent stop bit in the 

received word. 
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TMS 6011 JC, NC 
ASYNCHRONOUS DATA INTERFACE (UART) 

operation (continued) 

A high level at the Overrun Error (OE) terminal indicates an overrun. An overrun occurs when the previous word has 

not been read, i.e., when the DR output has not been reset before the present data was transferred to the receiver 

buffer register. 

A high level at the DR terminal indicates that a word has been received, stored in the receiver-buffer register and that 

the data is available at outputs RO1 through RO8. The DR terminal can be reset through the DAR terminal. 

functional block diagram 
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TMS 6011 JC, NC 
ASYNCHRONOUS DATA INTERFACE (UART) 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) * 

Supply voltage, Vpp (see Note 1) 

Supply voltage, Voc (see Note 1) 

Input voltage (any input) (see Note 1) 

Operating free-air temperature range 

Storage temperature range 

NOTE 1: Under absolute maximum ratings, voltage values are with respect to the normally most positive supply, Vsg (substrate). Throughout 

the remainder of this data sheet voltage values are with respect to Vpp. 

“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 nat implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions 

—20V to0.3V 
-20V to 0.3 V 
-20 V to 0.3 V 
—25°C to 85°C 

—55°C to 150°C 

PARAMETER MIN NOM MAX UNIT 

Supply voltage, Vpp 10] Vv 

Supply voltage, VgG —11.5 -12 -12.5 Vv 

Supply voltage, Vss 4.75 5 5.25 Vv 

High-level input voltage, all inputs, Vjjy (see Notes 2 and 3) Vss —1.5 Vsg +0.3 Vv 

Low-level input voltage, all inputs, Vj, (see Notes 2 and 3) —12 0.8 Vv 

Clock 2.5 us 

Transmitter buffer register load 400 ns 

Control register load 250 ns 

: Parity inhibit (see Notes 4 and 5) 400 ns 
Pulse width, tw - . 

Parity select (see Notes 4 and’5) 300 ns 

Word length select and stop bit select (see Notes 4 and 5) 300 ns 

Master reset 1.5 us 

Data ready reset 250 ns 

Data setup time, tsy (da) 10) ns 

Data hold time, th(da) 20 t ns 

Clock frequency, fg (see Note 6) 0 200 kHz 

Operating free-air temperature, Ta —25 85 °c 

NOTES: 2. All data, clock, and command inputs have internal pull-up resistors to allow direct clocking by any TTL circuit. 

3. The algebraic convention where the most negative limit is designated as minimum is used in this data sheet for logic voltage levels 

only. 

4. Inputs to Pl, PS, WLS1, WLS2, and SBS are normally static signals. A minimum pulse width has been indicated for possible pulsed 

operation, 

‘5. All control signal pulses should be centered with respect to CRL to ensure maximum setup and hold time. 

6. Clock frequency is 16 times the baud rate. 

tthe arrow indicates the edge of the TBAL pulse used for reference: t for the rising edge, 1 for the falling edge. 

electrical characteristics over full ranges of recommended operating conditions (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

VOH High-level output voltage lon = —100uA 2.4 Vv 

VoL Low-level output voltage lot = 1.6 mA 0.6 Vv 

) High-level input current, all inputs Vp=5V 10 HA 

Ne Low-level input current, all inputs Vyp=zOV -1.6 mA 

eres Supply current from Vgg All inputs at a high level 11 16 mA 

Iss Supply current from Vsg All inputs at a high level 20 35 mA 

Po Power dissipation : All inputs at a high level 240 385 mw 

C Input capacitance, all inputs V| =Vss. f = 1 MHz 1G 20 pF 

TAI typical values are at Ta = 25°C and nominal voltages. 
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TMS 6011 JC, NC 
ASYNCHRONOUS DATA INTERFACE (UART) 

switching characteristics over full ranges of recommended operating conditions (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

Propagation delay time, high-to-low 
tPHL ——_ 800 1000 ns 

level DR output from ORR 

Propagation delay time, high-to-low 
tPHL _———— 800 1000 ns 

level TBRE output from TBRL 

tpzx Enable time, receiver output from ROD 1 Series 74 TTL load 300 500 ns 
eries ° 

tpxz Disable time, receiver output from ROD 3 300 500 ns 

t Enable time, outputs PE, FE, OE, DR, or 300 500 

P2X  TBRE from SFD ns 
Disable time, outputs PE, FE, OE, DR, or 

tpxz 300 500 ns 
TBRE from SFD 

Tall typical values are at Ta = 25 C and nominal voltages. 

voltage waveforms 
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. _ _ Viv 

INPUT DRR OR TBRL yO 

Vin 

VOH 
OUTPUT DR OR TBRE \ 

ViH 
INPUT TBR 50% sox 

Vit | | 
te tw al 

>| ie teu(da) Het thida) 
Vin | ! 

INPUTS TI1—TI8 sox k Keon 

VIL 

DATA SETUP AND HOLD TIMES 

NOTE: All enable, disable, and propagation delay times are referenced to the 90% or 10% points. All pulse widths are referenced to the 50% 

points. 
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TMS 6011 JC, NC 
ASYNCHRONOUS DATA INTERFACE (UART) 

Operation timing diagram 

_— | See Note 3 i 

TBRE (3-STATE) Uo See Note 4 | 
—p| }at-— See Note 2 

TO (NOT 4 eo a lp ‘Data 1 3-STATE) L [stat_io. Data ae (Data 2 Data 3iData 4 Data 5 [Data € 6 ,Data 7 Data ¢ 8 [Parity 5 Stop 1 Stop 2 | Start | Data 1 

TRE (NOT 3-STATE) | 

TRANSMITTER TIMINGT 

LSB >| j— BIT TIME (see Note 1) MSB 
(% CLOCK CYCLE) md nll 

t Transmitter initially assumed inactive at start of diagram, shown for B level code and parity and 2 stops. 

NOTES: 1. Bit time is 16 clock cycles. 

2. If transmitter is inactive the start pulse will appear on Jine within one clock cycle of time data strobe occurs (see detail betow). 

TBAL T 

CLOCK LPLFLPl 

—P <a—————— 1/16 BIT 
TO |sTART 

3. Because transmitter is double buffered, another data strobe can occur anywhere during transmission of character 1. 

4. TBRE goes to a low for a period of approximately one clock cycle following a TBAL pulse. 

RECEIVER TIMING 

RH Start Data1 Data2 Data3 Data4 Data5 Data6 Data7 Data8 Parity Stop 1 Stop2 Start Data 
RI (see Note 3) is ne a en ce —_ en eee 

L SB aL LSB oe 
INTERNAL 

DATA SAMPLING 

PULSE (see Note 4) L | | ft | | | | | | | tf | | 

PE See Note 1 ——>} 

FE See Note 1 ——>] 
1 CLOCK CYCLE 

@— 1/16 BIT TIME 

RO1-RO8B See Note 2 

OE See Note 1 ——>| 

NOTES: 1, This is the point at which the error condition is detected, if error occurs. 

. A high-to-low transition on the DA pin indicates that the contents of the receiver register has been transferred to the receiver 

buffer register and that the three error-flag signals are valid. Output data remains valid unti! the next word is transferred into the 

receiver buffer register. 

. The RI waveform illustrates an eight-bit word with parity and two stop bits. If parity is inhibited, the stop bits immediately follow 

the last data bit. For all word lengths, the data in the buffer register must be right justified, i.e., RO1 (pin 12) is the least significant 

bit. 

. Data sampling occurs at the center of each data bit (8 clock cycles after the beginning of the bit). 

G8 
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Appendix H 

Cables and Pin Assignments 

113A—103 
202—212 Q J13 ane 
Modem 

810 Port Designations: 

J13 = EIA Serial 

Data se 810 

Terminal wf 413 Printer 

994386-90 

Table H-1. Summary of Cable Options 

810 Device Length 

Connector No. Connector 

Item Part Number Description Type Wires Type Meters Feet 

1 993205-0001 113A/103-202/212 Data Set Cable 25 Pin Male 12 25 Pin Male 1.8 6 

2 993210-0001 Data Terminal Cable 25 Pin Male 12 25 Pin Female 1.8 6 

3 993239-0001 770 Terminal Cable 25 Pin Male 12 25 Pin Male 1.8 6 

Table H-2. 113A/103, 202/212 Data Set Cable 

(TI Part Number 993205-0001) 

810 Pin 202/212 RS-232-C 
P6-P7 Pin 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 

H-1/H-2
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Appendix | 

US ASCII/Katakana Dual Character Set 

This Appendix defines the requirements for and 

operation of Model 810 printers with dual 

character set options and, specifically, the US 

ASCII/Katakana option. 

Selection of Character Set 

Selection of the normal (US ASCII) or alternate 

character set is governed by the settings of pencil 

switches 4 and 5 on the control panel, by the Sl 

(shift-in} and SO (shift-out) control characters, 

and by the level of bit 8 of the eight-bit code struc- 

ture. These conditions are summarized in Table 

I-1 and below. 

When pencil switches 4 and 5 are both in the OFF 

position, parity is not checked and bit 8 is used to 

select the character set (bit 8 = 0 selects the nor- 

mal set; bit 8 = 1 selects the alternate set). The 

control characters SI and SO are ignored. 

When pencil switch 4 is OFF and switch 5 is ON, 

parity is not checked and bit 8 of the eight-bit 

code is ignored. The control characters SI and SO 

may be used to select between character sets. If 

SI was received last, the Model 810 printer uses 

the normal or US ASCII character set; if SO was 

received last, the alternate character set is used. 

When pencil switch 4 is ON and switch 5 is OFF, 

bit 8 is considered the parity bit, and each 

character is checked for even parity. The SI and 

SO control codes may be used to select normal 

and alternate character sets, respectively. 

When pencil switches 4 and 5 are both in the ON 

position, each character is checked for odd parity. 

The SI and SO may be used to select character 

sets. 

Parity Errors 

Detection of a parity error results in printing a 

special symbci whether the normal or alternate 

character set is used. 

Self-Test 

The character pattern generated for the self-test is 

the normal character set if pencil switch 4 is ON 

and the alternate character set if switch 4 is OFF. 

Limitations 
The horizontal tab capability is not available in 

Model 810 printers equipped with the dual 

character set option. The HT (horizontal tab) and 

ESC3 (set horizontal tabs) controi codes are 

ignored. 

Character Sets 

Normal Character Set 

The normal character set consists of the standard 

64 characters plus the optional 31 printable 

characters. 

Alternate Character Set 

The alternate character set consists of the 64 

Katakana characters and 31 US ASCII characters. 

Special Alternate Character Set 

A special Katakana character set is available 

which substitutes the six characters in Figure |-1 

for those elicited by ASCII codes 61 through 66 in 

the usual Katakana character set.



Table I-1. ParityCharacter Set Selection 

Switch* 

S4 $5 Bit 8 SI/SO Parity Characters 

OFF OFF 0 Ignore | Don't Care Normal 

OFF OFF 1 Ignore | Don’t Care Alternate 

OFF ON Ignore Sl Don’t Care Normal 

OFF ON Ignore so Don't Care Alternate 

ON OFF Parity Sl Even Normal 

ON OFF Parity so Even Alternate 

ON ON Parity Sl OFF Normal 

ON ON Parity FSO) Odd Alternate 

*Switches 4 and 5 are located on the control panel. 

61 62 63 64 65 

Figure I-1. Special Katakana Character Set (Tl Part No. 9944340016) 

66 

994386-121



Appendix J 

Strappable Options for Processor 
and Line Buffer Boards 

Table J-1. Processor PC Board Strappable Options 

Function EIA | PLT| TTY Position 

NDE (No Delete) x x x E2-E3 (n) Delete 

E1-E2 No Delete 

DNB (Data Terminal Not Busy) x E4-E5 (n) DTR = ONLINE 

E5-E6 DTR = ONLINE and NOT BUSY 

SY IRC (Inverted Reverse Channel) x E8-E9 (n) Reverse Channel = BUSY 

E7-E8 Reverse Channel = BUSY— 

DCO (Disable Recognition of DC1 and DC3 4 4 4 E17-E18 (n) Enable DC1-DC3 

Characters) E16-E17 Disable DC1-DC3 

LB (Line Buffer Board) x 4 4 E10-E11 Standard EIA, PLT or TTY 

E13-E14 Interfaces 

E11-E12 Line Buffer Option 

E13-E15 LBE, LBP or LBT Interface 

Mandatory Jumper Positions x x Xx E25-E26, E28-E29 

Unused Jumper Positions x x Xx E19, E20, E21, E22, 

(Do Not Connect) E23, E24 

NOTES 

“X’’ indicates that function is selectable for installed option. 

(n) indicates position of jumper when assembly is shipped from factory. 

A blank space indicates that function does not apply to designated interface. 

ADDITIONAL MODIFICATION OPTIONS 

QU To disable the bell, disconnect R99 located on the driver board (T! Part No. 994533) 

J-1 



Table J-2. EIA Line Buffer PC Board (LBE) Strappable Options 

‘Or 132 characters. 

This option must also be configured on the processor board. 

5These options must be deselected on the processor board. 

4E20-E21 when GED is selected. 

(n) indicates DESELECTED position. 

Mandatory positions listed MUST BE SET. 

Jumpers E11-E12 and E13-E15 located on the processor board must be strapped for processor boards Rev P and later. 

LBE Revision Level 

Suboption Rev. E and Later Rev. D Rev. C and Earlier 

DSC (Decode Carriage | E1-E2 (n) Print on CR’ E1-E2 (n) Print on CR' E1-E2 (n) Print on CR’ 
Return) E2-E3 Print on CR, LF, E2-E3 Print on CR, LF, E2-E3 print on CR, LF 

FF, VT! FF, VT’ FF, VT’ 

BRO? (Baud Rate Option) | E4-E5 (n) 5501 E4-E5 (n) 5501 E4-E5 (n) 5501 

E5-E6 5504 E5-E6 5504 E5-E6 5504 

DNB? (Data Terminal E8-E9 (n) ONLINE E8-E9 (n) ONLINE E8-E9 (n) ONLINE 
Not Busy) E7-E8 ONLINE and E7-E8 ONLINE and E7-E8 ONLINE and 

NOT BUSY NOT BUSY NOT BUSY 

IRC? (Inverse Reverse E10-E11 (n) Reverse E10-E11 (n) Reverse E10-E11 (n) Reverse 

Channel) Channel = BUSY Channel = BUSY Channel = BUSY 

E11-E12 Reverse -E11-E12 Reverse E11-E12 Reverse 

Channel = BUSY— Channel = BUSY — Channel = BUSY— 

GDS‘ (Gated Data Strobe)| E19-E20 (n) Data E19-E20 (n) Data W19-E20 (n) Data 

Strobe Ungated Strobe Ungated Strobe Ungated 

E20-E21 Data Strobe W20-E21 Data Strobe E20-E21 Data Strobe 

Gated Gated Gated 

E28-E31 (n) EIA Data No Jumper (n) EIA Data 

Ungated Data Ungated 

GED (Dated EIA Data) Suboption Not Available 

E27-E28 EIA Data E27-E28 EIA Data 

E20-E21 Gated E20-E21 Gated 

Mandatory Position _ 

of Other LBE oe Eas E29-E30 pans 

Jumpers 

NOTES: 



Table J-3. TTY Current Loop Line Buffer PC Board (LBT) Strappable Options 

Current Loop Board (LBT) Revision Level 

Suboption Rev. E and Later Rev. D Rev. C and Earlier 

DSC (Decode Carriage Return) | E1-E2 (n) print on CR’ E1-E2 (n) print on CR’ E1-E2 (n) print on CR' 

E2-E3 print on CR, LF, E2-E3 print on CR, LF, E2-E3 print on CR, LF, 
FF, VT! FF, VT! FF, VT" 

BRO? = (Baud Rate Option) E4-E5 (n) 5501 E4-E5 (n) 5501 E4-E5 (n) 5501 

E5-E6 5504 E5-E6 5504 E5-E6 5504 

GDS? = (Gated Data Strobe) E19-E20 (n) Data E19-E20 (n) Data E19-E20 (n) Data 

Strobe Ungated Strobe Ungated Strobe Ungated 

E20-E21 Data Strobe E20-E21 Data Strobe E20-E21 Data Strobe 

Gated Gated Gated 

HDP (Half Duplex Mode) E29-E30 ( (n) Full Duplex | E29-E30. (n) Full Duplex | E27-E28/ Full (n) Duplex 

E32-E33 E13-E14 E29-E30 
E13-E14 E20-E21 Half Duplex | E13-E14 

E20-E21 Half Duplex | E25-E26 £20-E21 | Half Duplex 

E25-E26 E25-E£26 

Mandatory Position of E8-E9 E8-E9 E8-E9 

Other LBT Jumpers E10-E11 E10-E11 E10-E11 

E28-E31 

NOTES: 

‘Or 132 characters. 

2This option must also be configured on the Processor PC board. 

3E£20-E21 when HDP is selected. 
(n) indicates DESELECTED position. 

Mandatory positions listed MUST BE SET. 

Jumpers E11-£12 and E13-E15 located on the processor board must be strapped for processor boards Rev P and later. 

Table J-4. Parallel Interface Line Buffer PC Board (LBP) Strappable Options 

Parallel Board (LBP) Revision Level 

Suboption Rev. E and Later Rev. D Rev. C and Earlier 

DSC (Decode Carriage Return) | E1-E2 (n) print on CR’ E1-E2 (n) print on CR’ E1-E2 (n) print on CR" 

E2-E3 print on CR, LF, E2-E3 print on CR, LF, E2-E3 print on CR, LF, 

FF, VT’ FF, VT! FF, VT! 

GDS (Gated Data Strobe) E19-E20 (n) Data E19-E20 (n) Data E19-E20 (n) Data 

Strobe Ungated Strobe Ungated Strobe Ungated 

E20-E21 Data Strobe E20-E21 Data Strobe E20-E21 Data Strobe 

Gated Gated Gated 

Mandatory Position of E4-€5 E4-E5 E4-E5 

Other Jumpers on E8-E9 E8-E9 E8-E9 

LBP Board E10-E11 E10-E11 E10-E11 

E29-E30 E29-E30 E27-E28 
E32-E33 E29-£30 
E28-E31 

NOTES: 

‘Or 132 characters. 

(n) indicates DESELECTED position. 
Mandatory positions listed MUST BE SET. 

Jumpers E11-E12 and E13-E15 located on the processor board must be strapped for processor boards Rev. P and later. 

J-3/J-4
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Appendix K 

Theory of Operation for Driver Board 
(Tl Part No. 994322) 

and Power Supply (TI Part No. 994394) 

K.1 INTRODUCTION 

This covers the theory of operation for the driver 

boards which appear in some Model 810 printers. 

Technicians should inspect the printer to see 

which driver board is used. 

The theory of operation covered in Section 7 pro- 

vides detailed explanations for the other printer 

mechanisms. 

K.1.2 Driver Board 

“The driver board (TI Part No. 994322) contains 
power circuits for driving the printhead, the car- 

riage motor, and the paper feed stepper motor 

(refer to Figure K-1). All drivers are constant cur- 

rent switching regulators. Power for the carriage 

driver motor and paper feed motor is derived from 

the +30 Vdc supply. Power for the printhead 

solenoids is derived from the — 75 Vdc supply. 

K.1.2.1 Printhead Driver Circuits. The func- 

tion of the printhead driver circuits is to provide a 

current pulse of proper magnitude for the excita- 

tion of the seven print wire solenoids. The se- 

quence and duration of the current pulses are 

defined by the microprocessor, which provides 

the active low logic level input signals SF1— and 

SF7— to the printhead circuitry (see Figure K-1). 

Each of the seven solenoid drivers can be de- 

scribed as a free running 1.5A current mode 

switching regulator. Processor board outputs 

SF1-— through SF7— are NORed with the current 

sensing comparator circuit output, which enables 

the regulator power circuit to generate the current 

pulse profile illustrated in Figure K-2. Current flow 

in the power circuit (relative to the current profile 

of Figure K-2) is shown in Figure K-3, which il- 

lustrates one of the seven printhead drive circuits 

{all seven circuits are identical). (Refer to logic 

driver diagram number 994320 in Section 10 for 

detailed circuit information.) The rising portions of 

the current profile (section 1 of Figure K-2) occur 

‘while Q2 is on (Figure K-3). The solenoid current 

path is from ground through R11 (A1-A7), the 
printhead solenoid, through Q2 (A1-A7) and CR2, 

CR3, CR4 (stage A8) to the —75 Vdc supply. 

When the voltage across R11 is more negative 

than VREF (-—0.3 V), the comparator (U1) turns 

Q2 off, and the current decays through R11, CR2 

{A1-A7) and Q1 (stage A8) (section 2 of Figure 

K-2). The hysteresis of the comparator (U1) then 

allows the current to fall approximately 0.25A 

before the comparator turns Q2 on again. The cir- 

cuit oscillates in this mode for the duration of the 

input pulse. The oscillation frequency is variable 

over the 24-100 kHz range. When the input pulse 

returns high, Q2 (A1-A7) and Q1 (A8) turn off, 

leaving the solenoid clamped to +30 Vdc through 

supply CR1. 

This causes the solenoid current to decay rapidly 

{section 3 of Figure K-2) and returns the energy 

stored in the solenoid to the 30 Vdc supply for 

greater system efficiency. 

The 8 SW line is used to derive the base drive from 

Q2 (stage A1-A7) allowing the power circuit to be 

enabled or disabled remotely by the Power-Good 

signal. (Enabling of the 8 SW is described in 

paragraph K.1.3.4.) CR2, CR3, and CR4 are used 

to develop the necessary negative bias for turning 

off Q2 and are common to all seven drivers. CR5 is 

used to derive the —0.3 V reference for all seven 

comparators. The printhead driver circuits are 

logically disabled when either $1 (A8) (located in 

K-1



SHAFT ENCODER PULSES 
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Figure K-1. Driver PC Board Block Diagram 

i vccom pe Amar ~T SHAFT 
PROCESSOR PC BOARD DRIVER PC BOARD ENCODER 

| (P/N 994244) | cMFWD (P/N 994322) \ 

a 

CARRIAGE CARRIAGE MOTOR y cs 

. MOTION | SCON— DRIVE CIRCUITS Im pe SERVO 

CONTROL i BIDIRECTIONAL | MOTOR 

| SIGNALS | ACC CURRENT SOURCE 

| | +30 Vde lJ 

-75 Vdc 

| | \ CprintHean | 
Ss 

| 
SOLENOID SOLENOID 1 

} SFI NUMBER 1 | | 

| | | CURRENT | | 

PRINTHEAD | SOURCE j 0 

| DRIVER | | ! 
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{ 

| SIGNALS | | i Is | 

1 THRU? I SOLENOID SOLENOID 7 
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| | PoA— PHASE-A 
‘ CURRENT 

| | SOURCE PAPER 

- / FEED 

i ree +30 Vde 7 | MECHANISM 

| PAPER | loB “ 
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| 
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| | 
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| 
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Q1 (A8) ON-TIME 

0 

| | 

| | 
~~ 400 usec =| 

| 
0 

SF1— THROUGH SF7— 
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Figure K-2. Printhead Solenoid Current Pulse Profile 
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POWER COMMON 
a 

the upper left area of the driver board) is in the 

OFF position, and/or when the printhead is 

disconnected. 

K.1.2.2 Carriage Motor Driver Circuit. The 

carriage motor driver circuit is a bidirectional, two- 

level, regulated current source. ‘Bidirectional’ 

describes the ability to reverse the direction of the 

motor current to drive the carriage in either direc- 

tion. The high-level current setting is used during 

periods in which high acceleration or deceleration 

rates are required; these include starting from 

rest, accelerating from print speed to slew speed, 

decelerating from slew to print speeds, or stop- 

ping from print speeds. The low current setting is 

used during the print speed or slew speed 

regulating mode to minimize velocity variations 

during these phases of operation. With constant 

current motor drive, carriage acceleration is con- 

stant. , 

Nominal acceleration values for the two levels of 

current are: 

Motor Current Acceleration Deceleration 

Amperes in./Sec? In./Sec? 

Hi (ACC = 1) 2.85 + 5% 1000 1600 
Lo (ACC = 0) 1.43 + 5% 500 1000 

K-4 

f STAGE Aa 

Viet * —-0.3V 
+BSW 

7 STAGE !A1--A7? | 

| OOS) | an 

I | 
I | 
| i 

SF1— THROUGH SF7 i GATING ) : Ome ~ ~ SOLENOID | DRIVE 
FROM | NETWORK O@® | GROUND 

MOTHERBOARD | CR2 \ CLAMP 
CONNECTOR P2 | P+ 

i 
| | 
| cat | 
| En a 

~~ SF1— THROUGH SF7— 

| a2 3 | 
| | 
| ' 70) | 

ee a 4 

, cR2 

| ge @ TO PRINTHEAD cra 
$1 

cr4 

~~ 994386-124 
-75 Vde 

27 . . : . og: . A00018 Figure K-3. Printhead Power Driver Simplified Schematic 

These acceleration values allow the carriage to 

reach print speed (15 inches per second) in 15 

msec. or slew speed in 35 msec. 

The carriage motor drive control signals from the 

processor board (Figure K-1) are: 

CMFWD — An active low on this line sets direc- 

tion of current flow in the carriage 

motor to produce forward carriage 

motion (left to right). 

SCON— _ An active low on this line turns on 

the motor current. 

ACC— An active low on this line sets the 

motor current to the high accelera- 

tion value (2.85A nominal). 

The basic circuit of the carriage motor driver is a 

switching mode current regulator which operates 

from the unregulated +30 Vdc bus. The main 

components of this circuit are illustrated in 

simplified form in Figure K-4. The four power tran- 

sistors, Q1 through Q4, operate in pairs (Q1, 04 

and Q2, Q3) to establish current flow through the 

motor in the + to — or — to + direction, respec- 

tively. Motor current always flows through the 

sense resistor R9 in the same direction. 

NLS



+30 Vde 

Figure K-5 illustrates current flow for a forward 

command from the processor board. The 

CMFWD signal is applied through the driver cir- 

cuits to turn on O4, Q4 remains on as long as the 

processor is commanding forward motion. 

CMFWD prevents 03, Q2 from conducting. (See 

Figure K-4.) The operation of the carriage motor 

circuit can be analyzed using the conduction 

paths illustrated in Figure K-5 for forward motion. 

Conduction in transistor Q1 is controlled by three 

signals: CMFWD, SCON—, and ILOW. CMFWD 

and SCON-— are generated by the process board 

and are assumed to be true for this part of the cir- 

cuit analysis. ILOW is a logic level signal 

generated on the driver board by comparator U5, 

which compares a voltage drop across R9 to one 

of two dc reference voltages. The voltage drop 

across RQ is proportional to the motor current. 

The dc reference voltage is selected by an FET 

switch (A9U3) by the ACC— command from the 
processor board. The output of comparator U5 is 

at a logic one level if the voltage drop across R9 is 

Figure K-4. Printhead Carriage Driver Simplified Schematic 

+8SW +asw 

DRIVE at a2 DRIVE 
CIRCUIT CIRCUIT 

SCcON— ——___] <M > = SCON— 

CMFWwO 9 ——____ CMFWD— 

ILOW cr2 ¥ cR9 cR10 ¥ cre LOW 
—_ 

+8SW IFWD +8SW 

DRIVE DRIVE 
— circuit a3 a4 circuit [——_ 

CMFWD— = ———— CMFWD 

‘MoT 
ILOW 

R9 + U5 

0.25 ohm 

ACCELERATION 
c VOLTAGE 

ACC — REFERENCE 
A9U3 

A0001525 994386-125 

less than the selected dc reference voltage. Thus, 

ILOW is high if the motor current is below the 

reference selected, or low when the motor current 

is greater than the reference. Assuming the pro- 

cessor has selected forward motion by setting 

CMFWD and SCON-— true, ILOW will determine 

if Q1 is conducting. When Q1 is turned on, current 

I, (Figure K-5) exponentially increases towards a 

target value set by the unregulated supply 

voltage, the back emf generated by the motor, 

and the circuit resistance. The time constant of 

this exponential rise is set by the motor induc- 

tance and the circuit resistance. Figure K-6 il- 

lustrates a typical motor current waveform from 

turn-on through the first few regulating cycles. 

When the motor current reaches the comparator 

upper trip point, ILOW goes low, turning Q1 off. 

The current path shown as |,, therefore, is inter- 

rupted. Motor current cannot change _instan- 

taneously, however, due to the motor inductance. 

The collapsing magnetic field in the motor tries to 

maintain the motor current. Figure K-5 illustrates 

this current path (lz). 

K-5
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Figure K-5. Printhead Carriage Driver Circuit Forward Command 

Figure K-6 illustrates the exponential decay of 

motor current l2. The motor inductance and circuit 

resistance determine the time constant or decay 

rate for the motor current. 

The comparator circuit has a _designed-in 

hysteresis which causes the lower trip point to be 

approximately 150 mA lower than the upper trip 

point. When 12 decays to this lower trip point, 

ILOW goes high again (Figure K-5). This action 

turns Q1 on again and current is established again 

along current path I|,. Q1 is turned on and off at a 

frequency determined by the current rise (I,) and 

fall times (lz) and the amount of comparator 

hysteresis. The nominal frequency is 10 kHz, 

although this value can vary widely with variations 

in motors and the +30 Vdc unregulated supply 

voltage. As long as SCON— and CMFWD remain 

true, this switching action continues and pro- 

K-6 

duces a constant average current in the motor 

windings. This average motor current is between 

the upper and lower comparator trip points as 

shown in Figure K-6. Average motor current is 

also determined by the dc reference voltage ap- 

plied to the comparator positive input terminal. 

When ACC is true, the average motor current is 

2.86A (nominal). When ACC— is false, the 

average motor current is 1.43A (nominal). 

Bidirectional printhead drive capability is achieved 

by reversing the current flow in the motor. The 

processor changes the circuit configuration by 

changing CMFWD from true to false (refer to 

Figure K-4). In the reverse direction, O01 and Q4 

are turned off, Q2 and Q3 are turned on. Current 

regulation in the reverse direction is similar to the 

forward current cycle except that the current 

flows through Q2, Q3, CR2, RY, and CR10. 

~~
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Figure K-6. Printhead Carriage Motor Current Waveforms 

When ACC is true, the average motor current is 

2.86A (nominal). When ACC— is false, the 

average motor current is 1.43A (nominal). 

Refer to Logic Driver (diagram number 994320, 

sheet 2, Section 10) for a detailed schematic of 

the carriage motor power circuits. The basic cir- 

cuit components are Q1 through 04, CRY, CR10, 

and U5. Transistors Q5, Q6, and U1 form the drive 

circuit and logic functions for Q1. Transistors Q7, 
Q8 and section 2 of U1 form the drive and logic 

functions for Q2. 

Q3 and 04 are high gain Darlington power tran- 

sistors requiring minimal base drive current 

through R16 and R32, respectively. Diodes CR2 

and CR6 prevent inverted mode operation of O3 

and Q4 during the motor current decay phase (le, 
Figure K-6). 

CR1 is a one percent, 5.1V zener reference which 

is used to set the 2.86A current level for high ac- 

celeration. This same 5.1V reference source is 

divided down by R22 and R23 to set the 1.43A 

reference for U5. U3 is a quad FET switch used to 

select the required reference. The reference 

voltage set by CR1 is also used by the paper feed 

motor drive circuit. 

U5 is an inverting comparator with the hysteresis 

level set by the 425 k ohm feedback resistor R12. 

Resistor R40 and CR5 bias the output stage of U5 

to 0.6V below ground to provide additional noise 

margins when coupling to TTL circuits grounded 

on the Motherboard. 

The +8 SW supply voltage controls base drive to 

Q3 and Q4 directly and to Q1 and Q2 indirectly. 

Thus, the +8 SW supply forms a positive motor 

drive inhibit function independent of logic sup- 

plies. This prevents application of power to the 

carriage motor during power-up sequences or 

marginal power conditions since the +8 SW is 

only turned on when Power-Good is true. (See 

paragraph K.1.3.8 for a Power-Good circuit 

description.) 

K-7



K.1.2.3 Paper Feed Motor 

Circuits. The stepper motor driver circuit pro- 

vides driving current to the three-phase variable 

reluctance (VR) stepper motor, based on com- 

mands from the microprocessor. Logic signals 

from the microprocessor control the sequence, 

direction, and magnitude of current through each 

of the three windings in the stepper motor as 

needed to start, brake, and reverse the motion of 

the paper (forms). Paper direction is controlled by 

pulsing the stepper motor A, B, and C windings in 

the proper order (A, B, C; A, B, C ... etc. for for- 

ward; or C, B, A; C, B, A... etc. for reverse). 

The VR stepper motor stator consists of various 

wire-wound poles (Figure K-7). The rotor consists 

of a cylindrical, toothed member. The number of 

teeth determines the step angle required (15° for 

the Mode! 810 printer). When current flows 

through the selected set of motor windings, a 

torque is developed to rotate the rotor to a posi- 

tion of minimum path reluctance. 

15° VR Stepper (3-phase), 
complete winding shown for 

one phase only. 

Figure K-7. Variable Reluctance, 

Paper Feed Stepper Motor 

994386-47 

This position is statically stable; i.e., external 

torque is required to move the rotor from its pre- 

sent position. This position is not an ‘‘absolute’’ 

position since there are many stable positions of 

the motor. 

When a different set of windings is energized, the 

minimum reluctance occurs at a different set of 

poles and rotor teeth, causing the rotor to move to 

a new position. These stable positions can be 

made to rotate smoothly around the stator poles 

by energizing selected sets of windings. This ac- 

tion produces rotational speed and torque which 

is coupled to the paper driver tractors through a 

7.5-to-1 gear set. When the phase rotation se- 

K-8 

Driver . 
quence stops, the rotor position becomes fixed. 

The rotor has a “detent’’ torque due to the 

holding current which locks the tractors and paper 

into position for printing. 

When the energizing sequence is stopped, the 

rotor continues to move because of motor and 

load inertias. The motor overshoots until sufficient 
reverse torque is developed to pull the rotor back 

to the detent position. Special timing is used in 

the drive sequence to minimize overshoot when 

the motor is stopped. 

The stepper motor drive circuits form a switching 

mode, constant current regulator, which operates 

from the unregulated + 30 Vdc bus. Figure K-8 il- 

lustrates the major component parts of the 

switching regulator drive current for all three 

motor phases. The switching action (which 

regulates the current in a selected phase) can be 

analyzed using the simplified single phase sche- 

matic illustrated in Figure K-9. 

The PNP transistor labeled 02/03 is a quasi-PNP 

circuit formed from an NPN output stage and a 

PNP driver. Q2/Q3 is turned on by a combination 

of signal P@A from the processor board and the 

output of comparator U3. 

The stepper motor is operated in two modes, hold 

and stepping. In the hold mode the stepper is not 

moving but is providing a detenting torque to pre- 

vent paper movement while printing. In the step- 

ping mode, the motor moves the paper 0.014 inch 

for each 15° step the motor is advanced. 

The power circuits are controlled by the processor 

board through the following logic signals: 

POA— An active low on one of these signal 

PSB— lines determines which of the three 

PSC— motor phases will be energized. One 

phase is energized at all times (the 

signals are exclusive). 

PSTEP— An active low on this line will set the 

motor phase current to 3.0A 

nominal. A high level sets the motor 

phase current to 1.0A. 

PFAST— An active low on this line will 

change the time constant of the cur- 

rent decay circuits from slow to 

fast.
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Figure K-9. Stepper Motor Drive Circuit, Phase A 

Hold Mode Operation. The hold mode 

energizes the selected phase of the step- 

per motor with a low level (1.0A) constant 

current which is used to provide a detent 

or holding torque. Since the hold mode 

involves only one phase, it is the most 

straightforward mode to analyze. The 

processor board selects the hold mode 

voltage reference and applies it to the in- 

verting terminal of U3 (refer to Figure 

K-9). The comparator U3 output is at a 
logic low for motor current (I,,) less than 

the reference current. The PFAST com- 

mand from the processor board changes 

the time constant of the motor current 

decay circuit. In the normal regulating 

mode, this command is false. Starting 

with zero motor current and P@A— true,
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Figure K-10. Stepper Motor Circuit Waveforms 

transistor switches 02/03 and Q10 are 

turned on. Motor current I, starts to rise 

at a rate set by the supply voltage and the 

circuit time constant determined by the 

motor inductance and resistance. At this 

instant 4, ISA, and ly (see Figure K-9) 

represent the motor phase current. The 

motor current continues to increase 

towards a target value set by the supply 

voltage and circuit resistance. Figure K-10 

illustrates the switching waveforms. 

When the current reaches the upper com- 

parator limit, the voltage drops across 

R22 equal the hold current reference 

voltage and comparator U3 switches to a 

high state. This, in turn, switches off tran- 

sistor Q2/Q3. 

Since the motor is inductive, motor cur- 

rent cannot change instantly (see Figure 

K-9). The path for the decay current is 

through Q10 (IZA), R22 (|) and CR1 (Iz). 

The time constant for this decay path is 

determined by the motor and circuit 

resistances and is relatively long. The cur- 

rent continues to decay until the lower 

current limit is reached. The lower limit is 

set by the hold current reference voltage 

and the comparator (U3) hysteresis. At 

the lower limit, Q2/Q3 are turned on 

again and the switching cycle is repeated. 

The holding current is the average of the 

switched current waveform. 

2. Stepping Mode Operation. The regula- 

tion action of the stepper motor driver cir- 

cuit is similar to the analysis presented for 

the hold current mode. However, there 

are exceptions. 

@ Magnitude: The average current 

level is maintained at a 3.0A 

(nominal) level by the PSTEP— 
command.
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@® End-of-step time delay:. When. 

switching current from one phase to 

another during the stepping mode, 

a decrease in the time constant is re- 

quired for the current decay in the 

phase being turned off. This is ac- 

complished by turning off Q10 with 

the PFAST— signal from the pro- 

cessor. The decay current then 

flows through diode CR4 and CR1 

as shown by Iz and I2 in Figure K-9. 

The energy stored in the magnetic 

field of the motor windings is 

returned to the +30 volt supply, 

and the current decays very rapidly 

as illustrated in Figure K-10. 

Motor Braking Mode. Referring again to 

Figure K-8, note that the three phase cur- 

rents IZA, IB, and I@C are summed to 

form the total motor current ly. There- 

fore, when viewed as a complete driver 

circuit, the total regulated current is 3A in 

the stepping mode. This summing effect 

is important during the overlap time be- 

tween the decay current in the preceding 

phase and the buildup of current in the 

phase being turned on. 

Figure K-11 illustrates the current distribu- 

tion in the stepper motor when making a 

transition to the last or detent phase. 

Normal stepping time, or the time each 

phase is energized in the stepping mode, 

is 2 msec. At the end of each step the 

time constant is changed to fast 

(PFAST— = 0), which causes a rapid 
decay of phase current. At ti2 (Figure 
K-11) the normal sequence is changed to 

leave the decay time constant in the slow 

mode (PFAST— = 1). The phase signals 
are advanced as in a normal step. The 

slowly decaying current (note 1, Figure 

K-11) retards the normally fast current 

buildup of the next phase (note 2, Figure 

K-11). This is necessary since the sum of 

the phase currents must be equal to the 

programmed motor current. 

The mechanical position of the rotor at 

time tiz is leading the energized winding. 

The slow decay of current, therefore, 

becomes a retarding force. In addition 

slow buildup of current in the detent 

windings provides only a relatively weak 

accelerating force on the rotor. The net 

effect is to slow the rotor just prior to 

detenting to the final position. This action 

minimizes the overshoot of the rotor and 

brings the paper advance mechanism to a 

smooth stop. 

| 

1.250 | 
HOLD MODE _ -|— \_/ 
CURRENT 

~a—— 2 msec |< 

<_— 
PHASE CURRENT 

OVERLAY TIME 

12 

[> SLOW DECAY OF CURRENT IN NEXT TO LAST PHASE; PFAST— = 1, PSTEP— = 0 

[> SLOW BUILDUP OF CURRENT IN THE LAST PHASE (DETENT POSITION) 

[> CHANGE FROM 3.0 AMP STEPPING CURRENT TO 1.25 AMP HOLDING CURRENT. 

994386-51 

Figure K-11. Paper Feed Stepper Motor Currents 
~ 4
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Figure K-12. Stepper Motor Line Feed Cycle 

4. Line Feed Cycle. Figure K-12 illustrates 

the current waveforms in the phase A, B, 

and C windings of the motor for a com- 

plete 12-step line feed. The diagram 

assumes the motor is in the hold mode 

with phase C energized at the start of the 

sequence. 

K.1.3 Power Supply 

The power supply consists of the ac power 

module and the power supply board (which plugs 

into the Motherboard). The power supply pro- 

vides the necessary voltage and current re- 

quirements for all Model 810 printer operations. It 

also generates Power-Good (PWRGOOD) and 

Reset (RST) signals for initializing the 

microprocessor system when power is turned on. 

Figure K-13 provides a detailed block diagram of 

the power supply. (The sheet numbers listed on 

Figure K-13 refer to drawing number 994392 in 

Section 10 of this manual.) 

K.1.3.1 AC Power Module. As shown in 

Figure K-13, the ac power module (Part No. 

994461) consists of an EMI filter, an ON/OFF 

power switch, line fuse, power transformer, a 

bridge rectifier, and a power input selection 

mechanism which allows selection of four primary 

line voltages: 100, 120, 220, or 240 Vac. The 

power supply module produces 75 Vac, 40 Vac 

(center tapped to produce two 20-Vac lines), 30 

Vdc unfiltered, and 29 Vac to operate the inked 

ribbon drive and the cooling fan. 

Line voltage selection (described in Section 2, 

paragraph 2.4.1) is accomplished by changing the 

orientation of a small printed circuit board at the 

rear of the printer which rearranges the power 

transformer primary taps. The primary taps ar- 

K-13
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220 Vac 

rangements are illustrated in Figure K-14. Refer to 

drawing number 994462 in Section 10 for a 

detailed schematic of the ac power module. 

The EMI filter prevents printer switching regulator 

noise from being conducted into the ac power 

line. The ac line (primary side of power 

transformer) is fused with either a 2.5A or 5.0A 

fuse, depending on line voltage selection (refer to 

100 Vac 100 v3 

E2 e 

120 Vac 

1 m 

100 Vac 

SELECTION 

oz
 

100 Vac 

E3 

E2 e 

120 Vac 

E1 
> oO 

220 Vac 

SELECTION 
A0001538 

paragraph 2.4.1 for line voltage selection). A 5.0A 

fuse is required for 100 or 120 Vac selection 

(Figure K-13) and a 2.5A fuse is required for 220 to 

240 Vac selection. The secondary side of the 

power transformer is fused with five fuses located 

on the Motherboard. Refer to drawing number 

994392, sheet 1, in Section 10 for location of these 

fuses in the power supply circuits. 

120 Vac 

120 Vac 

SELECTION 

240 Vac 

120 Vac 

éJ 

240 Vac 

SELECTION 

994386-54 

Figure K-14. Power Transformer Primary Tap Arrangements 
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K.1.3.2 +30 Vdc Supply. The +30 Vdc supply 
consists of a transformer, bridge rectifier, and 

filter capacitor configuration as illustrated in’ 

Figure K-15. 

The transformer and bridge rectifier are contained 

in the ac module. Filter capacitor C1 is located on 

the Motherboard and filter capacitor C2 is located 

on the power supply board. C1 is a low frequency 

electrolytic capacitor which filters the raw dc 

voltage from the ac module; and C2 is a high fre- 

quency electrolytic capacitor used to decouple the 

high frequency load imposed by the numerous 

switching regulators in the printer, 

The +30V line supplies power for the carriage 

motor, paper feed motor, +4 Vdc regulator, and 

the +8 SW regulator (Figure K-13). 

K.1.3.3 +5 Vdc Regulator. The +5 Vdc 

regulator, located on the power supply board 

(Figure K-13), supplies power for all processor, 

driver board, and option board circuits. The + 5V 

regulator can be defined as a constant Al voltage 

switching regulator. The basic configuration of 

the circuit is illustrated in Figure K-16. The +30 

Vdc supply provides input power for the +5 Vdc 

regulator. 

Figure K-15. 30 Vdc Supply 

The +5 Vdc regulator output is maintained at +5 

+0.10 Vdc with a load current from 0.5 to 4.0A. 

The output is regulated by the power switch 04 

duty cycle and the control circuitry (which 

monitors the ac and dc voltage across R10 and the 

5 Vdc output voltage). L1, C7, C8, and C9 are the 

energy storage elements of the regulator. CR4 

serves as a commutating diode during the off time 

of Q4. The enable circuit provides a means of 

enabling or disabling the entire regulator (i.e., 

when +5 ENA is high, the regulator is turned on). 

Refer to drawing number 994392, sheet 2, in Sec- 

tion 10 for the following discussion of the +5 Vdc 

regulator operation. 

Transistors Q3 and Q4 form a power switch which 

is turned on or off by the circuit which controls 

transistor Q2. Q2 acts as a voltage isolating ele- 

ment to preverit the +30 Vdc on the base of O3 

from increasing the driving point (pin 2 of AR1) 
more than 0.6V above the AR1 supply voltage 

(derived from CR39). Transistor Q1 enables the 

24 mA constant current source which supplies 

current to CR39 and AR7. A voltage proportional 

to the ripple current in R10 is fed back to AR1 

through C4 and C6. This voltage defines the filter 

+ x 

+30 Vd a4 4 ae -9- ow le . f_ 02.2.6, a Ae 

ENABLE CONTROL 
*S ENA CIRCUIT CIRCUIT C7, €8, C9 

f CR4 

Figure K-16. +5 Vdc Regulator 994386-56 
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capacitor ripple current and, thereby, the ripple. 

voltage at the output. The dc output voltage is 

remotely sensed as indicated, and the voltage at 

pin 2 or R13 is compared to an internal reference 

in AR1 to produce the desired output. Adjustment 

of R13 will vary the output dc level from 4.2 Vdc to 

5.5 Vdc. If the regulator output is overloaded, Q6 

senses an overvoltage across R10 and increases 

the off time of Q4 to current limit the regulator at 

5A. This lowers the frequency of operation from 

25 kHz to 8 kHz which produces an audible indica- 

tion that the regulator is overloaded or shorted. 

K.1.3.4 +8 SW. Refer to Figure K-13. The +8 

SW line is required to enable the power circuitry 

on the driver board after the +12V and +5V 

regulators in the power supply exceed their 

respective minimum values for proper machine 

operation (see paragraph K.1.3.8, Power- 

Good/Reset circuit description). This prevents 

carriage and paper motion and/or printing to oc- 

cur during the power-up and power-down se- 

quence of the machine. Basic implementation of 

the circuit is illustrated in Figure K-17. The +8 

Vdc output is derived from the + 30 Vdc line. The 

reference voltage for the regulator is derived from 

the +12 monitor line. This regulated voltage is 

then communicated to the load through power 

switch 1 which is turned on or off by the 

PWRGOOD signal. 

Refer to drawing number 994392, sheets 2 and 3 in 

Section 10 for the following detailed discussion of 

the +8 SW circuit. 

Diode CR7 is a programmable shunt regulator 

which provides a constant emitter voltage 

—— +30 Vde +10 V +10 V 

(10.45 V) on transistor Q9 (Darlington), thereby 
producing the regulated output voltage. Tran- 

sistor 010 is used as a current limiter by sensing 

the voltage across R28. As the voltage across R28 

exceeds ~ .6V, Q10 turns on and sinks a portion of 

the base drive for Q9, causing it to turn off, 

limiting the output current to ~ .3A. This 

regulated voltage is connected to the load through 

the power switch comprised of transistor Q8 

(Darlington) and its driver transistor Q7. Q7 is 

turned on when the Power-Good line goes high. 

CR41 and CR42 ensure that Q7 is off when Power- 

Good is low. The collector-emitter drop across 08 

lowers the output to approximately +8 Vdc. 

K.1.3.5 +12 Vdc and —5 Vdc Regulators. The 

+ 12 Vdc regulators are two 3-termina! regulators. 

The —5 Vdc output is regulated by zener diode 

CR16 from the —12 Vdc bus. Figure K-18 il- 

lustrates +12 Vdc and —5 Vdc regulator con- 

figuration. The input to the + 12 Vdc regulators is 

from a conventional center-tapped transformer, 

bridge rectifier, and capacitor configuration. 

The +12 Vdc output supplies the MOS device on 

the processor board and the various comparators 

on the driver board. The — 12 Vdc line supplies 

comparators on the driver board and MOS circuit 

devices on the processor board. The —5 Vdc line 

is used as a substrate bias for the 8080A 

microprocessor. 

K.1.3.6 -—75Vdc Supply. The —75 Vdc source 

is derived from a conventional transformer, bridge 

rectifier, and capacitor configuration as illustrated 

in Figure K-19. 

POWER 

REGULATOR 
+12 MONITOR ——————> 

40001539 PWR GOOD 

SWITCH -—___—_—-______> +8SW 

1 

{ 

994366-131 

Figure K-17. +8 SW Line



ee ee ay mE poWwea eiipplyv BnaRn UU 7 | PART OF AC PART OF POWER SUPPLY BOARD 
jPOWER MODULE 53 , cre | 

| Vs al ' VR2 | m 612 Vac 

| | al | | | -+q- C10 l 
| cR8 T 

Sa —m —12 Vde 

| | | cR10 ~ cu Kcr so | COMMON 

| | ad + A33 16 T | BUS 
| | cw —e  -5Vde 
| é\ > VAI + we -12 Vde 
| | F4 | cR11 | 

am) PART OF , | 
| MOTHERBOARD 
LoweLL LL Moo LLL A 

A0001540 Figure K-18. +12 Vdc and —5 Vde Regulators 994386-132 

The —75 Vdc supply is only used for supplying 

power to the printhead driver circuits. This high 

potential is necessary to produce fast rising cur- 

rent pulses in the printhead solenoids. 

K.1.3.7. Overvoltage Protection Circuit. The 

overvoltage protection (OVP) circuit is used to 

disable the printer under a condition of over- 

voltage on the +5 Vdc or + 12 Vdc line. The cir- 

cuit operates in two modes, destructive and 

nondestructive. In the destructive mode, the OVP 

should fire as a result of an actual power supply 

malfunction when the +5 Vdc and/or +12 Vdc 

regulator exceed their preset upper voltage limit. 

In this mode, the +30 Vdc and/or the +20 Vdc 

fuses will blow and disable the printer. In the 

nondestructive mode, the OVP will fire under con- 

ditions of overvoltage on the +5 Vdc or + 12 Vdc 

as a result of other malfunctions not associated 

with the power supply. In this mode the + 12 Vdc 

and +5 Vdc power supply outputs are grounded 

through SCR1. Both the +12 Vdc and +5 Vdc 

supplies immediately go into current limit. With 

the +12 Vdc output at ground, the +5 Vdc 

regulator operating in dissipation limit until power 

is recycled. 

Refer to drawing number 994392, sheets 2 and 4, 

in Section 10 (sheet 4 illustrates the SCR trigger 

pulse generator). The output is derived from +5 

and +12 Vdc monitors. Sheet 2 illustrates the 

SCR and the manner in which it grounds the +5 

Vdc and + 12 Vdc outputs. The +5 Vde and + 12 

Vdc trigger pulse generators are essentially the 

same. The voltage detection devices include 

diodes CR32 and CR34 (which are TL430 pro- 

grammable shunt regulators). 

Since the +5 Vdc and + 12 Vdc detection circuits 

are similar, only the +5 Vdc circuit is described. 

When the voltage at the emitter of transmitter Q19 

rises above the programmed voltage of CR32 

(which is set by voltage divider R83 and R84), 
CR32 begins to sink current from the base of 019. 

This action turns Q19 on, sourcing current 

[" PART OF AC “T PART OF T PART OF POWER SUPPLY BOAAD 7 

POWER MODULE | MOTHERBOARD 

No 

l 
| | | | | 

| t | FI | 
"1 65 Vac | | 

+ | | 
| | | 
| | | 
{ | | 

| | | 

—e 75 Vde COMMON 

L ee 1 TO eae L I 4 994386-133 

0001540 

Figure K-19. 
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Figure K-20. Overvoltage Protection Circuit 

operation. These signals are used to reset the 

8080A, as an enable for the 8 SW circuit (which 
remotely enables the power circuits on the driver 

board), and to clear the control latches on the pro- 

cessor board. A functional block diagram of the 

Power-Good/Reset circuit is illustrated in Figure 

K-22. 

The 5 Vdc enable (ENA) provides a timed delay 

which allows the + 12 Vdc regulator to be at least 

in coarse regulation before the +5 Vdc line is 

allowed to come up. This ensures that the Power- 

Good/ Reset circuit itself has adequate power for 

its own operation. The storage element in this 

block (C18) provides enough energy for this circuit 

to remain in operation during power-down or cir- 

cuit malfunction (for an orderly power-down se- 

quence). The +5 Vdc and +12 Vdc comparator 

circuits compare the +12 Vdc monitor and the 

+5 Vdc monitor lines to a voltage generated by 

the reference regulator block. The outputs of 

these comparator circuits are wire ANDed such 

that the +5 Vdc line and the + 12 Vdc line exceed 

their respective minimum values for proper printer 

through CR33 and into the gate of Q5 (SCR). This 
causes 05 to fire, grounding the +5 Vdc output 

and the + 12 Vdc output. O5 remains on until ac 

power is recycled. Figure K-20 provides a diagram 

of the overvoltage protection circuit. 

K.1.3.8 Power-Good/Reset. The purpose of 

the Power-Good/ Reset circuit is to provide signals 

to the processor board which indicate that the +5 

Vdc and +12 Vdc supplies are above the 

minimum required levels for proper circuit opera- 

tion. The Power-Good signal also controls the +8 

SW power to the driver board. Figure K-21 il- 

lustrates the Power-Good and Reset signal pro- 

K-19



| ~~ 
| 12 mowitorR +S ENABLE 

| 

, DELAY & 17.4 
<_ ro ENA ENERGY | 

| STORAGE iC18) RS3 
+12 MONITOR | 

| t | 
! 

| Veet REFERENCE | 
| crzs REGULATOR | 

| 4 Smee s | 
| +5V RST & POWERGOOD 

+5 MONITOR COMPARATOR -——4 POWERGOOD CIRCUIT -—_——* pwacood 
CIRCUIT REFERENCE [| ri 

| 
| > R56 BI | 

arg RIO 
| b AAA, te | 

L_ i2Vv 1 RESET | 
COMPARATOR /— c23 circuit 39. _~=2AST 

CIRCUIT ib | 

| a | 
| | 
| +¢ | 
| CR3 | 

Le _I 

. . 994386-135 

Anoo1nat Figure K-21. Power-Good/Reset Signal Profiles 

+5 V MONITOR | —» PWRGOOD r 
POWER GOOD’RESET 

CIRCUIT . 
+12 V MONITOR a -——__—_—_———_—_——__ RST — 

$$$» +S ENA 

POWER UP | POWER DOWN 

POWER GOOD | | | 

| — 
| | | — 

RESET | | 

—| 4 b~- t2 >| | | 13 | 

A0001531 

Figure K-22. Power-Good/Reset Circuit Block Diagram goa3e6-61 NT 

K-20



Qo 

files during power-up and power-down. The low 

to high transition of the Power-Good line indicates 

that when the +5 Vdc and +12 Vdc regulators 

are both within limits, and both detection circuit 
outputs are high, C23 begins charging through 

R56. The voltage ramp developed across C23 is 

compared to a low level reference in the Power- 

Good circuit comparator and a higher level 

reference in the reset circuit comparator. If either 

of the detector comparators goes low because 

either the +5 Vdc or the + 12 Vdc line falls below 

its reference values, C23 discharges through R79, 

generating a power-down sequence. For a de- 

tailed circuit diagram of the Power-Good/Reset 

circuit, refer to diagram number 994392, sheet 4, 

Section 10. 

The storage for the Power-Good/Reset circuit is 

provided by C18. CR26 prevents C18 from being 

discharged by the grounding or crowbar of the 

+12 Vdc monitor line. Q14 or Q15 act as an in- 

verted Schmitt trigger. Q15 remains saturated 

during power-up while C19 is charging. This keeps 

the base of Q15 below the base of Q14 for approx- 

imately 200 msec, which provides enough time for 

the +12 Vdc regulator to come into regulation 

under normal conditions. If the +12 Vde supply 

does not come up, the +5 ENA signal remains 

low, and the +5 Vdc regulator is not enabled. If 

the + 11.4 Vdc line is grounded, C19 is discharged 

through CR27 and the +5 ENA line immediately 

goes low, disabling the +5 Vdc regulator. 

CR29 and R53 provide the constant reference 

voltage for use by all of the comparator circuits. 

This ramp is applied to the inputs of the Power- 

Good and Reset comparator circuits, which are 

also configured as voltage comparators with 

hysteresis. The output of the Power-Good com- 

parator (AR2) is buffered by Q17 and Q18 to pro- 

vide the necessary current sink capability. The 

output of the Reset comparator goes directly to 

the microprocessor. CR31 provides immediate 

discharge of C23 in the event of a system over- 

voltage. 

K-21
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N43 

00434 

0044 

O044A 

QUANTITY. 

annor.0n0 

9n001 .000 

00001.000 

00991.900 

00001.009 

00001.000 

09004.000 

00005.009 

nannL.0n0 

90091.900 

00001.000 

000901.990 

00001.000 

00001.000 

90001.000 

LIST OF MATERIALS 

DESCRIPT TON. wc ccccce ccccteccccwscescevece 
POWFR SUPPLY 

COMPONENT... 

9972461-00091 

0996329-0001 

0996318-0001 

0996281-9006 

9996322-0001 

097205 7-0001 

0996337-0001 

0900523-0001 

02722224-N305 

0972499-0002 

099643 8-0002 

0996298-N0Nt 

0972962~0002 

0972572-0003 

0996383-0011 

DESCRIPTION. caccccwccnccccececcccccosces UM 

cq 

SEE - TI DRAWING 
O1SC»SOUND-PIEZO-ELECT 3200 #/- 600 HZ 

SEE - TI DRAWING 

OS1 
SEE - TT DRAWING 
ICyTL430CLP PROGRAMMABLE SHUNTeREGULATOR 

SEF TI- ORAWING 

CRT 

SEE TI- DRAWING 

BRIDGE RECTIFIER, ZAMP FULL-WAVE 

2777 7-VS 248 

CR20 

O27T7T7TI-VS248 
RECTIFIER »SS3892/UES1 307, VE(RI1ONV T(ONGA 

014099-$5S3A92 

CR4 

014N99-$S3892 

INDUCTOR FIXED 205UH 
GFS - 76205-1 
ut 
GFS - 76205-1 
TRANSISTOR-AST2222 NPN STLTCON 
1640-2132-000 
Q6 O18 O22 
1640- 2132-000 
XST A5ST2243 
Tt ~AST2243 
QOL Q2 QT QLO 
TI -AST2243 
TRANSISTOR AST2907 PNP SETLTCON 
TIl- -AST29NT 
O13 QL4 QL5 O17 Q21 
TI- -AST2907 
NETWORK LM305H OPERATIONAL AMP 

-LM305H 
ARI 

~-LM305H 
NETWORK ,VOLG REGsNEG,3 TERM-(-12V) 

VR 

TCeUATAMI2UC VOL REG THREE TERMINAL 
909404—-2UATBM12UC 
vR2 
009404-2UATBM12UC 
TRANSTSTOR»SGD2L62 PNP SWITCHING 
TI -SG02162 
Q3 
TTI -SG6D2162 
TRANSTSTOR TIP41C POWER AMP E HIGH-SPEED 
TY —-TIPSIC 
Q4 
TI —-TIP41C 
TRANSTSTOR,TIPL22 STLICON NPN DARLINGTON 
TI -TIPL22 
Q9 
TI -TIP122 
OTONE UZAALB ZENFRet WATT 

012969-U78ALB 

cRr3z9 

012969-UZ 48195 

EA 

FA 

EA 

EA 

EA 

EA 

EA 

€A 

EA 

—a 

€A 

EA 

FA 

EFA 

EA 

K-25



K-26 

AUGUST 27-¢ 1980 

PART NUMBER REV 
1994394-0001 Vv 

TTeM. 

9969 

ON69A 

99079 

ON7TOA 

o0T! 

NOTLA 

an?7 

NNOTA 

9078 

ONABRA 

999 

io Gale) 

OLOOA 

o1nl 

9112 

OLO?A 

(ol ta) 

0104 

OLO4A 

N105 

0106 

N1O46A 

Nizar 

9tia 

OL 

ata 

MALT 

ore 

oOLtg 

9121 

QUANTITY. 

nnnnt.ono 

00001.0900 

00001.000 

90001.900 

90902.000 

AR 

00001.900 

AR 

annot.onn 

00003.000 

00n0L.n00 

99001.909 

00001.000 

00005.000 

00001 .0900 

99096.000 

00006.000 

9qn01.000 

00001.000 

00001.000 

90001.00 

00001.090 

LIST OF MATERIALS 

DESCRIPTION. cc ccccccccccncccccccoveseoes 
POWER SUPPLY 

COMPONENT... 

09962 74-N002 

0539373-0323 

09962 72-0003 

0972947T-0089 

0972978-0103 

0417200-0004 

0972832-0273 

0417559-0001L 

0972942-99 26 

0972684-0002 

0539795-0007 

90996332-9003 

0996331-N001 

0972355-9003 

097298A-01271 

O411115-0944 

0411101-0057 

9184262-0001 

0537402-0001 

0983910-0001 

0945239-0001 

0966486-0001 

RES 2.99 NHM 225 Wo 1F FIXED W/W PWR 
001686-T-1/2A 
R2A 
00L686-T-1/2A 
RESTSTOR, 226 OHMS 1% 3/8W FX,FILMEN 
024546-NA60 1/ 
R53 
024546-NA60 1/ 
RES 0.12 OHM 
001686-NT-5-74 
R10 
0016A6-NT-5-74 
RES FIX LO K OHM SZ .5 W CARBON FILM 
ROH — R-59 

5 Ww lt 

R2 
RNH - R-50 
RES FEXED COMP 1.2K 1 WATT 5% 
QPL — RCRI2GL2255S 
R29 RIO 
QPL - RCRI2ZG1L225S 
PRIMER ,SILICONE RUBBER-RED 
COR - 1203 
RES FIX 68.1 OHMS 1% 7H 

R24 

SILICONE RUBBER CRTV) DOW 3140 
SFE — TI DRAWING 
RES FIX 4.79 * OHMS 5% 5 WATT WIREWNUND 
OHM - 995-4641 
R39 
RCL - T-10-78 
SCREW,THD FRMGeHEX WSHR HD,2-S6X1/4 LG 

RES VAR CERMET 1.0 K OHMS 10 & .75 WATT 
BOU -3069P-1-192 

R13 
AOU -3069P-1-102 
HEATSINK MULTIPLE DVC TO-66 CASE 12316-3 
THR - 12318-3 
RELAY+SPNO 3 AMP 12 VDC 
082415-27A21012 
KI 
092415-27A21D12 
STUD» CLINCHs.375 LONGs BRONZE 
946384-KFH-449-6 
SCREW 4-40 X.1-12 PAN HEAD CRES 

NUT ,»4-40 HEXAGON CRES STEEL 
MS 35649-2446 
LOCKWASHER # 4 EXTERNAL TOOTH CRES 
QPL — M$35335-57 
PAD»sMOUNTING»s TO-5, 4 LEAD, RED 
THR - TI1LT-5 
x TNSULATOR DISK,8 LEAD, STANDOFF 
THR - TTLT-122N 
SUPPORT,TONE GENERATOR 
1224-3910-019 
BRACKET-STIFFENER, PWB,y L4IN 
1215-0239-035 
TNSULATOR PHB STIFFENER 
1215-0446-035 

FIXED W/W PWR 

DESCRIPTION cc ccnsscnccscccsccccccnccscs UM 

EA 

EA 

FA 

EA 

EA 

PT 

EA 

TY 

EA 

EA 

EA 

EA 

EA 



AUGUST 27, 

PART NUMBER 

19A0 

REV 
0994494-0001 Vv 

(TEM. 

A123 

O14 

n175 

OL25A 

9126 

OL2T 

O128 

132 

LAA 

oo MeL) 

OLIGA 

A137 

OLI7TA 

O1aATA 

O137C 

01370 

0139 

0149 

0143 

nia? 

Q14— 

9149 

0159 

951 

999R 

9999 

QUANTITY. 

nn0001.o00 

9090001.090 

90001 .000 

00001L.000 

00001.000 

qonnt.on0 

90001.000 

90901 .000 

90990.900 

REF 

00001.000 

00006.000 

00094.000 

00004.000 

AR 

n0001.000 

AR 

0000912.000 

90002 .000 

LIST OF MATERIALS 

DESCRIPTION. co cc wcwccwcc cscs caw seccncues 
POWER SUPPLY 

COMPONENT... 

0413277-0001 

04132 77-904 

0996330-0001 

0416925-0411 

0972306-0002 

9972621-0N02 

0977946-0061 

0996450-0001 

9972BN6-0NN3 

0994396-9901 

0411101-0061 

097 2632-0005 

0996521-NNLO 

0972628-0019 

0410499-O0011 

0994394-5001 

0415A86-0003 

02 39999-9998 

0239999-9999 

DESCRIPTION. ce ccccccrcwccswecccosccecces UM 

EJECTOR »PCA,NON-LOCKENG WHITE 
SCA —S-200(NATURAL) 
EJECTOR, PCA,NON-LOCKING, OR ANGE 
SCA -S- 2001 0R ANGE) 
NETWORK 22 OHMS LO®% #22 AWG SOLTIO LEADS 

FLL 

SPACER #4 3/16 X .02A SCREW & BOLT 

CNVER ROUND 

SPRING RING 
5 360-2000-000 
RES FEX 680 OHM 5 ¥ .25 W CARBON FILM 
ROH ~ R-25 

R20 

ROH -— R-75 

TRANSISTOR TIP115~P-N-P DARLINGTON 
901295-TEPLI5 
Q8 
OOL2Z95-TIPLIS 
NINE VALB BRIDGE», DUAL-IN-LINEst AMP 

-V418 
TTEM 137 (QTY LI) CR4&4 MAY 

-VM18 
BE USENM AS AN ALTERNATE 

-VvM16 
FOR TTEM 39 (QTY 4) CRB, 

-VMI8 
CR9O,CRLOVAND CRIL ONLY 

-VMIB 
PROCEDURE,SITE € DATE CODE SERIALIZATION 

LOCKWASHER 1/4 EXTERNAL TOOTH CRES 
QPL - MS35335-61 
STRAP, TIE DOWN, CABLE-NON-STANDARD 
PND -— SST3t 
UNSULATOR, -147DIA .7591G .590W 
055285-7403-09F R-54 
WASHER, #4 10 .118 OD .250 
991291-5607-50 
TNSULATION SLEEVING,TFFLON #12 NATURAL 

AUTO-INSERTED PARTS LIST FOR 9941394-1 
1225-5394-098 
GREASE, SILICONE,HEAT COND. 
cor -~ OC 340 
COST», AS REQUIRED 

COST, SHRINKAGE 

EA 

EA 

FA 

FA 

FA 

EA 

FA 

EA 

EA 

fA 

FA 

FA 

FA 

EA 

FT 

EA 

TY 

EA 

EA 

K-27



AUGUST 27, 1990 

PART NUMBER REV 

9994394-5001 Vv 

ITeM. 

QooL 

0002 

O092A 

9003 

OOO3A 

09038 

9004 

ANOGA 

09048 

onn4c 

099460 

9995 

onn5A 

N96 

NO06A 

oo07 

OOOTA 

0008 

NONBA 

9099 

OOO9A 

H010 

OOLOA 

ootl 

OOLIA 

on12 

NOLZA 

0013 

OO1L3A 

9914 

ON14A 

QUANTITY. 

9onnt .90n 

00002.000 

00009.000 

nn071.000 

00901.000 

90n01l.aan 

90001.000 

00001.000 

90092.000 

90901.000 

00001.000 

oooot.n00 

90092.900 

on0n1.non 

LIST OF MATERIALS 

DESCRIPTIONs concn rcccccewcccccse secccece 
AUTO-INSERTED PARTS LUST FOR 994394-1 

COMPONENT oe 

0994393-N0001 

0972460-0006 

0972937-0001 

0539468-0002 

05 39912-0050 

05 39812-0049 

053981 2-0052 

053981 2-0051 

053981 2-0057 

05 39379-0346 

0539370-0364 

0539470-0369 

9$39370-0385 

0539370-0434 

DESCRIPTIONe ccvccc ceccwcccccsccccscesees UM 

PWA,»POWER SUPPLY 

DIODE E7918,S It ICON,7ENER-1% 
075222-ET918 
CRI6 CR29 
075222-E7T918 
DIODE 1N914B 
SEE TI- DRAWING 
CR25 CR27 CRIN CRII CR36 
SEE TI- DRAWENG 
CR37 CRIB CR41 CR4E2 
SEE TI- DRAWING 
NTIODE,IN¢Q02 LAMP LOOPTV RECTIFIER 
TI - INS002 
CR2 CRS CRO LRA CRO 
Tt - IN4002 
CRIO THRU CRI5 CRIT CRIB 
TI - —N4002 
CRLt9O CR2L CR22 CR23 CR26 
TTI - TN&002 
CR2A CR43 CR45 
TI - IN4002 
RES,FIXED 239 OHMS 12 MF I/BW 
TI -MC55C 
R55 
TY! -MC55C 
RESsFIXED 761 GCHMS .L% MF L/8W 
TI -MC55C 
R54 
TY! -MC55C 
RES FIXED 1L.19K OHMS 218 
Tr -MC55C 
R78 
TI ~MC55C 
RES FIXED 3.42K OHMS .1% 
TI -MC55C 
R75 
TI -MC55C 
RES FIXED LOK OHMS 21% 
TI -MC55C 
R73 R76 
TT -MC55C 
RES FIX FILM 392 OHM 1% .25 WATT 
COR = NASS 
R59 
COR - NA5S 
RES FIX FILM 604 OHM 1% 2.75 WATT 
cor - NASS5 
R60 
cor - NAS5 
RES FIX FILM 681 MHM 1% 2.25 WATT 
cor - NASS 
R46 
car - NA5SS 
RES FIX FILM &.00K OHM 12 .25 WATT 

Cor - NASS 

cnrR - NASS 
RES FIX FILM 3.24K OHM 1% .25 WATT 
COR - NA5S 

cor - NA55 

FA 

EA 

FA 

EA 

EA 

FA 

EA 

EA 

EA 

€A 

EA 

EA 

EA 

EA 

K-28 



AISGUST 27+ 

PART NUMBER 

1980 

REV 
0994394-5001 Vv 

TTEM. 

NALS 

00158 

0016 

DOLHA 

On17 

NNLTA 

0018 

OOLRA 

ang 

ON19A 

0020 

0020A 

0071 

ON? 1A 

0072 

00272A 

9923 

O0274A 

N26 

0024A 

O024A 

0025 

0025A 

0076 

0076A 

N27 

O027TA 

00278 

an2a 

NNZAA 

0029 

QUANTITY. 

90001 .990 

00991.000 

00001.000 

00901.999 

nnq902.900 

00002.000 

00002.000 

09003.000 

9000L.900 

90007.090 

90001.000 

00003.000 

90011.009 

00901.000 

00004.000 

LIST OF MATERIALS 

DESCRIPTION « ac ccwenccccewcccncencscncecs 
AUTO-INSERTED PARTS LIST FOR 994394-1 

COMPONENT... 

9539370-0450 

05393 70-0462 

0539370-04B1 

0539370-0577 

0972936-N414 

0972937-0419 

0972946-N017 

0972946-0027 

0972946-0034 

0972946-0041 

0972946-9048 

0972946-09057 

9972946-0065 

0972946-9058 

0972946-007? 

DESCRIPTINNeawccccccvecsccsnwenccsnsecces UM 

RES 

Cor 

R43 
CNR 

RES 

cor 
R12 

cor 

RES 

cor 

R45 

car 

RES 

coR 
R56 

cor 

RES 1.99 M-OHM 

FIX 

FIX 

FILM 4.75 OHM Lf 2.25 WATT 
NA5S5 

NASS 
FILM 6.34K 9 
NASS 

NA5S5 
FILM 10.0K OHM 1% 

HM 1% 

-NA55D- 1LQ0PPM/C 

—NA55D-100PPM/C 
FIX FILM 100 K O 

NA5S 

NAS5 
1254 

$1349R-NC55HLN04FM 
R62 R66 
81349R-NCSSHLONGEM 

RES 1.13 M-OHM 2.25 W 12% 
61349R-NC60HI134EM 

HM 1% 

025 WATT 

225 WATT 

025 WATT 

1% FIXED FILM 

«25 W.CARBON 

25 W.CARBON 

W.CARBON 225 

225 W CARBON 

R104 

25 W CARBON 

225 W CARBON 

FIXED FILM 

FIUM 

FIUM 

FILM 

FILM 

FILM 

FILM 

225 W CARRAON FILM 

°25 W CARBON FILM 

2.9K OHM 5 % 225 W CARBON FILM 

R74 RTT 

AL3469R-NCGOHL134FM 

RES FIX 19.0 OHM 5 &% 

ROH — R-25 

R7 ROOD 

ROH -— R-25 

RES FIX 27.0 OHM 5 & 

ROH - R-25 
Ril R15 R23 

ROH - R-25 

RES FIX 51.0 OHM 5 & 

ROH - R-25 

R93 

ROH - R-25 

RES FIX 100 OHM 5S & 

ROH - R-25 
R50 R58 R69 RTD RIOO 

ROH - R-25 

R105 

ROH - R-25 

RES FIX 200 OHM 5 ® 

ROH - R-25 

R47 

ROH - R-25 

RES FIX 470 OHM 5 & 

ROH - R-25 

R68 RII RT2 

ROH - R-25 

RES FUEX 1.9K OHM 5% 
ROH - R-25 

R4& RIT RED R21 R25 RIL R34 

ROH — R-25 

R435 RIT R42 R103 
ROH - R-25 

RES FIX 5129 OHM 5 & 

ROH - R-25 
R96 
ROH - R-25 

RES FIX 

ROH - R-25 

FA 

FA 

EA 

EA 

FA 

FEA 

EA 

EA 

FA 

EA 

EA 

EA 

K-29



AUGUST 27, 1980 

PART NUMBER REV 

099 4394-5001 Vv 

ITEM, 

ON29A 

0030 

0030A 

9031 

OO3LA 

0932 

ON4A2ZA 

A943 

O0O33A 

9044 

Anza 

9935 

NN ASA 

D074 

ONI6A 

ANAT 

OOI3TA 

0038 

NO3IBA 

0039 

QNADA 

0040 

N040A 

anal 

NO4LA 

0042 

09424 

0044 

QN44A 

0945 

, 

ON45A 

QUANTITY. 

00003.000 

90001.000 

00906.9N0 

90001.000 

00001.000 

00003.000 

609001.000 

qnaq1.9n0 

00004.000 

oo00t .000 

001701.000 

9000904.900 

90001.000 

90001.000 

90001.900 

LIST OF MATERIALS 

DESCRIPTION. cecccccccces cease scesesccaces 
AUTO-INSERTED PARTS LIST FOR 994394-1 

COMPONENT... 

0972946-0073 

0972946-0082 

0972946-9089 

0972946-O0117 

0972946-0031 

0972947-0017 

0972946-0053 

0972934-9012 

0972763-0025 

0538429-0920 

0418356- 2344 

0972924-N018 

0972 763-0013 

0539468-0003 

0972946-0015 

R49 R63 RAD RO2 

DESCRIPTIONs cc ccccwccnwcnccecceasceccacs UM 

ROH — R-25 
RES FIX 2.2K OHM 5 % .25 W CARBON FILM 
ROH - R-25 
P67 RTO R41 
ROH - R-25 
RES FIX 5.1K OHM 5 % .25 W CARBON FILM 
ROH - R-25 
R90 
ROH - R-25 
RES FIX LOK OHM 5% .25 WH CARBON FILM 
1640-2132-000 
R3 R&B RHI ROS RES RBO 
1649 2132-900 
RES FIX L50K NHM S &% .25 W CARBON FILM 
ROH — R-25 
R95 
ROH — R-25 
RES FIX 3920 OHM 5 % 225 W.CARBON FILM 
POH — R-25 
R98 
ROH - R-25 
RES FIX £0 OHM 5 % .5 W CARRON FILM 
ROH - R-50 
R16 R32 R36 
ROH - R-50 
RES FIX 339 OHM S $ .25 W CARBON FILM 
ROH — R-25 
R44 
ROH - R-25 
OLODE,INTS7TA 9.1 V 5% STL VOLT REG 
QPL - INTSTA 
CR40 
QPL — INTSTA 
CAPACITOR, LOUF SOV FX,CERAMIC DIEL 
COR CA-CO3Z5UL042050A 
C13 C209 C2i C22 
COR CA-CO3ZSULOSZOSOA 
COIL RF 220 UH 7.5 OHM 103 MA LTILOK 
QPL - MS9N538-20 
t2 
QPL —- 4S$90538-20 
CAP FIX 0.22 MF SOV LOZ TANTALUM SOLID 
SEE TI~ DRAWENG 
ct2 
SEE TI- DRAWING 
CAP FIX TANT SOLID 6.8 MFD 10 % 35 
QPL —M439003/1-2304 
ClL4eC31,C32.C34 
QPL —-M390N3/1-2304 
CAP,FIXED .~O1OUF 50 V~ALTS 

004222-MC105E1032 

C6 
004222-MC LO5SE1037Z 
DIODE, IN4003 LAMP 200PIV RECTIFIER 

TI - 1N49903 
CR24 
TI - IN4003 
RES FEX 8.2 OHM SZ .25W CARBON FILM 
ROH ~ R-25 
R9 
ROH - R-25 

VOLT 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

FA 

EA 

FA 

EA 

EA 

EA 

EA 
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AUGUST 27, 1980 

PART NUMBER REV 
999 46394-5001 Vv 

ITEM, 

0047 

OO4TA 

9949 

O049A 

0050 

O050A 

0051 

ONSLA 

9952 

O052A 

0953 

ON53A 

0n54 

NNS4A 

0055 

ON55A 

9056 

NOS6A 

9957 

’ 
OOSTA 

QUANTITY. 

00001.000 

nn001t.nnon 

99901 .090 

00001.000 

9n091.900 

00001 .900 

900001.000 

000901.000 

00001.000 

00001.000 

LIST OF MATERIALS 

DESCRIPTION. wc cccccrnccaccccccsccacccccs 
AUTO-TNSERTED PARTS LIST FOR 994394-1 

COMPONENT... 

05393 70-0428 

1972946-0005 

0972946-0043 

0977946-99614 

1972946-0139 

0972947T-0050 

0972947-0053 

0972 947-0057 

0972947-0100 

097 2946-0062 

RES 
CMR 

FIX 

DESCRIPTIONecacccscccccccccsecccsennecce UM 

FILM 2.80K OHM LF 2.25 WATT 
NASS 

NASS 
3.30 OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

QHM 

OHM 

OHM 

5 % .25 W CARBON FILM 

5 % .25 W CARBON FILM 

52 2.25 W CARBON FILM 

5 % .25 W CARBON FILM 

5% .5 W CARBON FILM 

5% .5 W CARBON FILM 

52 .5 W CARBON FILM 

5% .5 W CARBON FILM 

5 2 .25 W CARBON FILM 

EA 

EA 

EA 

FA 

EA 

EA 

EA 

EA 

EA 

EA 

K-31



LIST OF MATERIALS 

AUGUST 27, 1989 

PART NUMBER REV DESCRIPTION. wc ccenaccccc ccccccencscsvece 

0994 394-8091 v POWER SUPPLY 

(TEM. QUANTITY. COMPONENT... DESCRIPTION. cc cccccccccescccecccscoccccs UM 

0001 00001.9000 0994394-0001 POWER SUPPLY EA 

1225-1394-098 

K-32 
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Appendix L 

First-Generation Front Panels 
and Carriage Motor Assembly 

L1 REMOVAL AND REPLACEMENT PRO- 
CEDURES 

The removal and replacement procedures for 

older models of the control panel, the auxiliary 

control panel, and the carriage drive motor are 

presented below. 

L.1.1 Control Panel Assembly 

To remove the control panel assembly (TI Part No. 

994251), refer to Figure L-1 and proceed as 

follows. 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 

Remove the covers (see paragraph 8.7.1). 

Disconnect connector J6 from the 

Motherboard. 

Remove the four screws securing the 

control panel assembly to the base. 

Remove the control panel assembly. 

To replace the control panel assembly, 

reverse the removal steps. 

PUWER 

994386-136 

Figure L-1. Control Panel Assembly 

L-1



L.12 Auxiliary Control Panel Assembly 2. Remove connector J2 from the Mother- 

To remove the auxiliary control panel assembly (TI board. 

Part No. 994257), refer to Figure L-2 and proceed 

as follows. 3. Remove the three screws securing the 

auxiliary control panel assembly to the 

base. 

WARNING 

4. Remove the auxiliary control panel 

Disconnect the power cord to pre- assembly. 

vent possible electrical shock. 

5. To replace the auxiliary control panel 

assembly, reverse the removal steps. 

1. | Remove the cover (see paragraph 8.7.1). 

NORMAL 

(3 «©? 
oe 

TEST/ yy: 

16.5 CPI 

994388-137 

Figure L-2. Auxiliary Control Panel 

L-2



L.1.3 Carriage Drive Motor Assembly 

To remove the carriage drive motor assembly (TI 

Part No. 994238), refer to Figures L-3 and L-4 and 

proceed as follows: 

WARNING 

Disconnect the power cord to pre- 

vent possible electrical shock. 

Remove the cover (see paragraph 8.7.1). 

Disconnect the two motor power leads 

from the motor. (NOTE: observe wire col- 

or location to ensure correct 

replacement). 

Disconnect the encoder sensor cable 

from the Motherboard (connects to J8). 

994386-138 

Figure L-3. Carriage Drive Motor 

L-3



4. Push the idler pulley support girder to the 

right allowing the detent in the bottom of 

the girder to latch on the right sideplate.* 

5. Remove the wire rope from the capstan 

by disengaging the end of the wire rope 

from either end of the capstan and un- 

wrapping the wire rope. 

6. Loosen the motor strap retaining screw 

(two or three turns). Use a long 
screwdriver (6-8 inches). 

10. 

Press down on top of the motor strap to 

disengage the motor strap from the right 

sideplate. 

Remove the screw securing the carriage 

drive motor assembly to the cradle and 

remove the carriage drive motor 

assembly. 

Remove the screw securing the ground 

wire to the motor. 

To replace the carriage drive motor 

assembly, reverse the removal steps. 

Figure L4. 

* This girder, to which the idler pulley is attached, is located at 

the bottom front of the printer and extends from the left 

sideplate to the right sideplate. Because it is held in place by 

a long spiral spring, it requires a definite effort to move it the 

required % inch to the right. 

L-4 
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Additional instructions for rewinding the wire rope . 

follow. 

1. Move the carriage to the left stop. 

2. Bring the wire rope from the left side of 

the carriage around the idler pulley and 

back through the lower slot in the right 

sideplate. 

3. Bring the wire rope from the right side of 

the carriage through the upper slot in the 

right sideplate, and (with the innermost 

capstan slot in the up position), place the 

end of the wire rope in the slot. 

Wrap the wire rope counterclockwise (or 

allow wire rope to follow capstan groove 

while turning capstan clockwise) 6% 

turns. The outermost capstan slot should 

be in the up position. 

Bring the lower portion of the wire rope 

counterclockwise around the capstan 1% 

turns with the rope end in the outermost 

capstan slot. 

Carefully release the idler pulley support 

from the detent. 

Manually move the carriage from stop to 

stop to remove the wire rope slack in the 

capstan. 
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L.2 AUXILIARY CONTROL PANEL OPTIONS 

NY 

(OPT) 4.3.8 ———] | (OPT) 4. 3.8 | = = 

G 
@ @ © FORM LENGTH © 

NORMAL 6 7 8 NORMAL 
55 ; 4.3.1 () a3) 2 as G, L434 

TEST/VFC 4 " TEST/VFC 

a5 2 
3 14 

| 433 proc 16.5 CPI oO. 

ON @ ©¢ r— 4.3.7 wet tine] OT a2] 
Pt BLP OFF Q O 

BASIC (994292—0001} BSC FORMS LENGTH AND COMPRESSED PRINT 

(994293-—0001) FCO 

(OPT) 4.3.8 | : =——s) (OPT) 4.3.8 ————— 

@ FORM LENGTH ® A Co 
_ +— 4.3.1 

6 7 8 NORMAL 
a 4 5 6 NORMAL STORE 

5.5 8S 7 L431 3 ? fi r 3.4—4 a) ad bu é — 
4.3 pr - > e fy @-— 4.3.6 

TEST/VEFC 4, 3. 5 — TESTIVEC RECALL 

35 2 1 
3 “4 
PROG 4.3.3 166.cFI 

on { ON 4 — ota] 89 nsf] 8 OFF OFF auPl 

FOAMS LENGTH (994292—0002) FLO VERTICAL FORMAT CONTROL AND 7s 

COMPRESSED PRINT (994293-0002) VCO 

~ 

(OPT) 4.3.8 | See 

@m C4) NOTE: 

Fe 1. AUXILIARY CONTROL PANELS 

a 5 6 J ARE IDENTIFIED BY TYPE OF 

435 3 ? ie 3. OPTION, PRINTER PART NUMBER 
de —Tr— = 

2 ES 8 TEST/VEC RECALL AND CONFIGURATION CODE. 

1 

2. REFER TO PARAGRAPHS 

4.3.3 CALLED OUT BY PARAGRAPH 

ON NUMBER FOR CONTROL 
4.3.2—~—> et FUNCTION EXPLANATION. 

VERTICAL FORMAT CONTROL 

(994292-0003) VFC 

40001255 994386-140 

Figure LS. Auxiliary Control Panel Options 
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(1) NORMALITEST/VFC Switch. In NORMAL 

position this switch enables the printer to 

receive data. With this switch in TEST/VFC 

position and serial interface mode selected, 

pressing the ONLINE switch causes a cyclical 

character test pattern (barberpole). With this 

switch in the TEST/VFC position and the 

printer OFFLINE, the alternate function 

switches TAB, TAB SET, TAB CLEAR, SET 

TOP OF FORM and LINE FEED on the control 

panel are enabled for vertical format control 

programming. 

@) PENCIL Switches. Switches 1, 2, and 3 select 

baud rates (see Section 3) or the optional 

parallel input (PLT and LBP printer). Switches 4 

and 5 select odd, even or ignore parity (see 

Section 3). Switch 6 activates the automatic 

line feed override feature. Switch 7 activates 

the automatic top-of-torm perforation skip 

override feature; automatic perforation skip 

causes the printer to skip three lines before the 

top of the next form. Changes in pencil 

switch settings do not take effect until the 

printer goes OFFLINE. 

(3) 8 LPI Switch/Indicator. In the 8 LPI position 
this momentary, three-position, center-off 

switch selects either eight or six lines per inch. 

Lines per inch are also software programmable 

through the communications line (see Section 

4). The indicator lights when the printer is in the 

8 LPI mode. 

@ FORM LENGTH Rotary Switch. This 
12-position rotary switch permits selection of 

any one of the following 11 fixed form lengths: 

3, 3.5, 4, 5.5, 6, 7, 8, 8.5, 11, 12, and 14 inches. 

In the PROG position this switch permits pro- 

gramming form lengths from the control panel 

(from 4 to 112 lines). The program 
(nonstorable) is lost when power to the 
printer is removed. 

6) VFC Switch. This eight-position rotary switch 

selects one of eight, stored, vertical format pro- 

grams. These eight channels are also software- 

programmable (see Section 4). 

(© STORE/RECALL Switch. In the STORE posi- 
tion this momentary, three-position, center-off 

switch stores manually programmed vertical 

tabs, form length, and lines-per-inch spacing in 

the selected VFC channel. In the RECALL posi- 

tion the format program stored in the selected 

VFC channel is recalled into working memory. 

STORE and RECALL are active only when the 

NORMAL/TEST/VFC_ switch is set to 

TEST/VFC. Both are software programmable 

through the communications interface (see 

Section 4). 

® 16.5 CPI/8 LPI Switch and Indicators. In the 

16.5 CPI position this momentary, three- 

position, center-off switch selects the 16.5 

characters-per-inch, compressed print mode. 

The 16.5 CPI indicator lights when the printer is 

in the compressed print mode. Setting this 

switch to the 16.5 CPI position a second time 

returns the printer to the standard 

10-characters-per-inch print mode. The 

printhead returns to the left margin each time a 

change is made in characters-per-inch. In the 8 

LPI position, this switch selects the eight or six- 

lines-per-inch mode alternately. The 8 LPI in- 

dicator lights when the printer is in the eight- 

lines-per-inch mode. All modes are software 

programmable through the communications in- 

terface (see Section 4). 
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SOFTWARE COMMANDS* SOFTWARE COMMANDS? (Concluded) 

ASCH Code ASCII Code . 

Commend | Charactere Printer Action Taken Command | Charectere Printer Action Taken 
Received | ved 

Carnage cA This command causes dala if any in Ihe hne buffer to be printed Because Recall re as N , wee Command recalls ne stored vertical formar wfermaton ir the optional 
ee Note e1N memory to the working me PHON 1s NO! f Return of the bidirectional printing capabilty of the pnnier a carriage fetum 1s not inslalled thus command 1s ignored 

execuled Instead the carriage slops upon completion of printing a ine 

When the nent ine ws received the carriage is positioned to print forward or Select Dts When power 15 apphed to the printer this command selects the printer 

backward whichever requires Ihe least camiage movement ee ns enabling st to receive data 

Store . ESC -8-N This command stores verlical format intormation trom the work-ng memory 
Delete DEL ss Command clears the line bufter H the NDE (no delete) option has bee (See Note 21| in the ophonal VFC channel N memory Il Ine VEC option is not installed 

enabled, this command will be qnored this command 1s ignored 

Deselect oc3 This command deselecis the printer causing il lo ignore all incaming data Tap To OC4-n This command causes spaces io be entered in the ine Dulter trom the 
+See Note 4 and control characters excep! DC 1 (select) after printing out the contents ot Addres, 1See Note +. | present colurin up to a column nn must be grealer than the present col 

me ine butter ° ‘ umn If nus less than the present columr this command will be ignored 
r 
i TabTo OC2-n This command causes the paper drive system to slew fo fhe line specited 

Form FE This command causes data if any in the ine butter fo be printed and ad ' Line (See Note by © afer printing contents of the ine buffer 1m musi be greater than the 

Feed vances the paper to the lop of the nex! torm y present lines i nis less Ihan the present ine this Command will be ignored 

7 Vertical vT This command causes data 'f any +n the une puter to be printed and ad Form ESC +2+n This command sets the form length used by the Form Feed 'FFi command Tab vances the paper to the next vertical tad location o: top of form whichever 
Length (See Nole 1) | tonlines (410 112 lines) * occurs rst Ino vertical! tabs are set this command Causes the paper to be 

Sel | advanced to top of form 
Honzontal HT This command causes spaces lobe entered in the line buHer up to the next - 
Tab horizontal tab location where printing will begin , Vertical ESC-1-ny This command clears alt exshng vertical tabs and sels New fabs at ines 

| Tab Set “Z- Me | OY 9D and ny 
NUL 

Horizontal ESC+3+ny | This command clears ali exsting honzontal labs and sets new labs al é 
Tab Set a columns ny ng and oy (column 1 through 126) | 6LPI ESC -4 This command sets the paper drive sysiem to 6 nes per ncn «The pape’ 

NUL (See Oreve Syslem 's aulomali ally sel to 6 ines per inch at power up > 

Note 1) 
: “ an ance Line UF This command causes dala any in the line buffer lo be prinied and ad 8LPI ESC 5 This command sets the paper drive system 10 8 ues per nc 

Feed vances Ihe paper one line space 1OCPI ESC -6 This command sels the Carrrage system to 10 characters perinch . The car 
nage system is set lo 10 characlers per inch at power uD « 

Line Width ESC: -n This command causes the printer to print lines ri columns wide (Lune width 
Set (See Nole 1} | 15 aulomatically set to 132 columns at power-up } 165CPI —se.> This commana sets the carriage system to 16 5 characters per ince 

ExP so Wilh the expanded print option instalted this command sets carriage sys 
Une Width Esc: This command causes the printer to print lines 132 columns wide iLine tem 10 the expanded pnni mode The SO control character will be *ecoq 
132 width is aulomatically sel to 132 columns al power-up } mized only ifotis the frst Character of the sew line 

Null NUL This command terminates the (ab setting sequence tor bolh horizontal and | 

vertical tabs otherwise ils ignored l 

NOTE) Thenumber 9 as used me DCZ OC4 ESC + angESC «2 ESC - 3 and ESC - commands represents a sever Di! NOTE 2 Trenumoee Noasuse nine BSC Kan ESO 0 pmmands epresonts the ASCE oded sumbers tert tithe gt 
binary number See labie beiow lor me ASCII chat acter code atch mill ransmit me desied binary number gh) whch Comespond Ic the setected VEG hana 

NOTE TR OCC os rappabe: obhor devities 

Figure L6. Software for the Model 810 Printer 

a *SPECIAL SOFTWARE PROVISIONS FOR PRINTERS WITH LINE BUFFER OPTION — 7 

| 1, DC2 and all ESC (Escape) commands must be terminated with CR (Carriage Returns). 

. | 2. The DSC strappable option must be enabled to initiate printing when FF, LF, or VT commands are received. | 

3. Line width cannot be varied for printers with Line Buffer option. | 

COLUMN OR LINE ‘‘n’” NUMBER CONVERSION 

For Send For Send For Send For Send For Send 
Column ASCll Column ASCII Column ASCII Column ASCil Column ASCII 
Or Line Code Or Line Code Or Line Code Or Line Code Or Line Code 

Number | Character | Number | Character | Number | Character | Namber | Character | Number | Character e 8 

1 SOH 26 SUB 51 3 76 L 102 f OM NI 00 
2 STx 27 ESC 52 4 77 M 103 g electronic data terminals 

3 ET™ 28 FS 53 S 78 N 104 h 

4 EOT 29 GS 54 6 79 ie) 105 i 
5 ENO 30 RS 55 7 80 P 106 j MODEL 810 PRINTER 

6 | ACK 31 | US 56 8 81 Q 107 k QUICK REFERENCE CARD 
7 BEL 32 SPACE 57 9 82 R 108 I 

8 BS 33 ! 58 : 63 Ss 109 m 

9 HT “4 . 59 : 84 T 110 n 

10 LF 35 # 60 < 85 U 111 [<} 

11 VT 36 $ 61 = 86 Vv 112 p O° 
12 FF 37 % 62 > 87 Ww 113 q 

13 CR 38 & 63 ? 88 x 114 r 

14 sO 39 ’ 64 G ag Y 115 s 
15 st 40 ( 65 A 90 Zz 116 t 

16 OLE 41 ) 66 B 91 ( 117 u 
17 | OCI a2 | * 67 c 92 \ 118 v TExAS INSTRUMENTS 
18 oc2 43 + 68 D 93 ] 119 w INCORPORATED 
19 DC3 44 : 69 E 94 A 120 x 

20 DC4 45 - 70 F 95 121 y 

21 NAK 46 71 G 96 122 z 

22 SYN 47 / 72 H 97 a 123 { P/N 994482-9701 
23. «| ETB aa | 0 73 98 b 124 REV D, October 1980 
24 CAN 49 1 74 J 99 c 125 } 

25 EM 50 2 75 K 100 d 126 ~ 

101 e 
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USER’S RESPONSE SHEET 

Manual Title: _Model 810 Printer Maintenance Manual, Vol. |, Rev. J 

Part No. 994386-0001 

Manual Date: May 1984 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/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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Texas Instruments Incorporated 

Attn: Technical Publications M/S 7878 

P.O. Box 1444 

Houston, TX 77251 
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Sales and Service Offices of Texas Instruments are 

located throughout the United States and in major 

countries overseas. Contact the Data Systems Group, 

Texas Instruments Incorporated, P.O. Box * 

1444, Houston, Texas 77251, or call (713) wy 
895-3000 for the location of the office nearest 

to you. 

Texas Instruments reserves the right to change 

its product and service offerings at any time 

without notice. 

TEXAS 
INSTRUMENTS



Manual Part No. 994386-0001 

% 
TEXAS 

INSTRUMENTS 


