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PREFACE 

This manual contains technical information for the Linewriter 400 printer. 

WARNING . Thia equipment generates, uaea and can radiate radio frequency energy and if not in· 
stalled and Ul8d in accordance with the inatructiou manual, may cause interference to radio 
communication. It bu been teated and found to comply with the limits for a Claaa A peripheral comput­
ing device pursuant to Subpart J of Part 15 of the FCC Rulee which are designed to provide reaoiiable 
protection apinat such interference when operated iil a commercial environment. Operation of this 
equipment in a residential area is likely to ca1ue interference in which caae the user, at his own 
expense, will be required to take whatever measures may be required to correct the interference. 
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-SECTION l 
INT_fJODU.CTION. 

Thia prliiter wa8 designed to be serviced by the cus­
tomer engineer with a minimum amou.nt of time 
and effort. All assemblies and their components 
are easily accessed for removal, replacement and 
adjustment. There are very few mechanical adjust· 
ments and no electrical adjustments.. Initially at 
product release the mean ~ime to repair CM'r.l'R) is 
1 .. 0 hour. After 18 months, the MTI'R drops to 0.5 
hour. 

The printer's documentation consists of five 
manuals: 

1. Operator Cards; located in the printer's b&nd 
cover <beneath the bonnet) .. 

2. 

3. 

4. 

Installation and Checkout Instructions;· docu~ 
manta factory switch settings, installation and 
checkout, choosing a location and input power 
conversions. 

Maintenance Manual; documents spared parts 
identification, fault isolation, replacement 
procedures and adjustment procedures. 

Parts Identification Manual; identifies eve-ry 
assembly in the printer by description and part 
number • 

. . - ·- - . 

5. Technical Manual; This manual documents 
the principles of operation and logic 
sche~atics. 
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SECTION II 
MAJOR PRINTER A$$EMBLIES 

Thia section contains information on major printer 
assemblies identification and their functions. 
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CONTROL PANEL 

Control Panel Switches and Indicators 
(acceseible with the bonnet closed) 

Start/Stop Swi'leh/lndica'lor: This is a momentary 
contact switch indicator. Pressing this switch 
causes the printer to go RDY if the printer was in 
the NOT RDY mode and no detectable fault exi&ts. 
The RDY state is deimed u the state in which the 
printer will respond to On Line operations with the 
Data SOurce. . 

The RDY state will be maintained until the 
Start/Stop switch is ap.in preaaed, or a detectable 
fault occurs. 

Pressing the Start/Stop switch while the printer is 
printing or moving paper will not inhibit these func· 
tions from being completed; however, new data 
cannot be loaded until the Start/Stop switch is 
again pressed. 

A C.E. Fault causes the printer to go NOT RDY 
(turns off the START LED>. Aliy one of 4 fatal 
faults causes the printer to go NOT RDY and to dese· 
quence the 36 VDC power supply. To restart, the 
printer must .be powered OFF and then ON. If the 
fault reoc~, the printer should be serviced. 

•; 

Ft;Jnu Feed. Swi'leA: Thia ia a momentary contact 
switch. Pressing this switch causes the paper 
motion system to advance to the Top of Forms. This 
switch is only active when the printer is in the NOT 
RDY condition. 

Teat Print Swi'leh/lntlieator: A momentary con· 
tact switch with an LED indicator which initiates a 
Test Print pattern internal to the printer. This 
switch is active when the printer is NOT RDY. The 
test pattern results from the setting of DIP switches 
found on the Control Panel and controller tioard. 

Farilt Reset Swi'leA: Fault Reset switch is a mo· 
mentary contact switch which allows the operator 
to reset or override a number of the correctable 
faults. Pressing the switch will clear the fault con· 
dition and provide a display of FAULT RESET 
(FRES) while the switch is pressed. Thia switch 
will not clear Customer Engineer type faults or 
some major hardware fault conditions or true opera­
tor correctable faults such as Out of Paper. The 

switch may also be used to reset the Alarm which is 
activated by a consumable fault (i.e.,Out of Paper, 
Ribbon, or Forms Error) has been dectected. The 
alarm consists of a continuous tone, and may be 
reset by the Fault Reset switch. In the cas~ of a 
Ribbon or Forms error both the fault and the Alarm 
are reset. In the case of an Out of Paper, only the 
Alarm is reset. 

Sing'le Space Switch: The Single Space switch is a 
momentary contact switch which provides a single­
line paper advance when the gate is closed and a ,er­
nier motion of the paper whe~ the gate is open. This 
switch is only active when the printer is in the OFF 
LINE condition. If the switch is held in the de­
pressed state for over 0.5 seconds, the forms will 
increment at a rate of 4 steps per second. This 

· motion will cease once the switch is released. 

2-3 

Sing'le Cye'le Switch: The Single Cycle Switch is a , 
momentary contact switch which allows the user to 
go into the RDY state (allows ON LINE operation) 
until a single line of data is transmitted and ter­
minated with ·a paper motion control code. The 
switch is active when the printer is NOT RDY a:nd 
no fault conditions have been sensed: The RDY 
state will not be removed if the line is terminattM! 
with a control code that does not result in pap0E' 
motion (e.g. a Carriage Return (CR) code). 

The switch is intended to allow the operator to readi .. 
ly set up paper (especially pre-printed forms) using 
the actual Data Source output. When sufficient 
·print out to obtain proper set up has been. obtained, 
the printer would be put into the RDY state with 
the Start/Stop switch. 

Power Indicator: A light emitting diode OJl the 
main Control Panel that when lit indicates that the 
ON/OFF switch is on and that the 5 volts is present. 

6 LPI Indicator: A light emitting diode which indi­
cates when lit that the vertical pitch is 6 lines per 
inch. When not lit te vertical pitch is 8 lines per 
inch. Note, that in the optional EVFU mode the 
vertical pitch is 110 selectable. If the pitch has been 
1/0 selected, the Control Panel Select Switch is auto­
matically inactive and the pitch selected is displayed 
by the indicator. 

Diag11011tic DU.play: A four digit diagnostic ·display 
, will jndicate the printer internal status and fault 
conditions. 



Control Panel Switches (accessible with the 
bonnet open) 

Variable For'lllll Length Select Switehea: This fea­
ture allows the selection of the forms length in 

· inches by setting two thumbwheel select switches 
located on the Control PaneL 

Configuration Teat Swi"teh: When this switch is 
selected and once the Test Print switch is pressed, 
the printer configuration will be printed. This pate 
tern will result in a printout stating the configura .. 
tion of parameters within the machine (e.g., 

618 Line SwiteA: The 6/8 line switch is a non­
illuminated single pole slide switch mounted above 
the DIP switches on the Control Panel. Actuation 
of this switch shotild occur with the printer in the 
Stop mode, and should be followed by a Top of Form. 
Improper spacing may OCClJI' if this procedure is not 
followed. Note, that in the optional EVFU mode, 
this switch is disabled if the 110 ~ selected the 
vertical pitch. See 110 Selectable 6/8 LPI at the end 
of this section for more information. 

· Compressed/Standard Pitch, 48/64/96 Character 
·Band, ·etc.,) 

Auto Per( Slip &leel Switcla: An auto perf skip 
select DIP switch is provided to allow the operator 
to activate or inactivate the auto pert skip feature. 
This switch is one of the DIP switches located on the 
main Control Panel. Note, that the Auto Perl Skip 
function is automatically disabled if either the 
EVFU has been load~ or if the I/O has selected the 
vertical pitch. 

EJI OPmNll RESET Ir TEST I 
0

START 0 PRINT STOP 

Note tliat in order to obtain intelligible printout, ~ 
ASCII type band must be used.. If a non-ASCII type· 
band or a band with translator ROM's is used, an· 
ASCll band must be temporarily installed in order 
to obtain the proper printout. 

Charae'll!r Phalling Swi"teh: The Character Phasing 
switch ia a ·non-illuminated slide switch mounted to 
the Control Panelo Sliding this switch left or right 
while printing provides optimum quality print out. 

1 
OPOWERON 

i!.O!~~~J 08LPI 
aaa~~·a 

2 

a1~1 SWGLE CYCLE SWGU1~1 SPACE FEED 

3 

4 
5 

FuNCTION. 
NUMBER 

1 i 
-·-~. 

3 

FUNCTION 
8/8 LPI. 
~ - . . . ·-· - . - . .. . ·- -·· . - ' ... 
THUMBWHEEL SELECT 3• to 1 a• 
'-tHu_MBWHEEi. SELECT o,-1/ii•:1i4"~1f3•:fl2",-2i3·~3/4",· S/8" 
AUTOMATIC PERFORATION-SKIP-SELECT 
~CONi=IGURA TIO~-TEST.SELECT . -
QP~N • AY~·~~~ ~o iio B~~D 

; . FIGURE 2~2. CONTROL PANEL 
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GATE ASSEMBLY 

Print Band Drive System 

The band drive motor is an AC synchronoµs motor 
and the font speed of the print band is 120 inches per 
second. A Unique band drive motor pulley is re­
quired for either 50 or 60 Hz operation since the 
motor is AC synchronous. Both 50 Hz and 60 Hz 
motor pulleys ·will be provided with each 50/60 Hz 
printer. One will be in operation on the motor shaft 
while the second will be secured to the unit and 
readily available for a frequency change by the C.E. · 
See the Installation and Checkout Instructions for 
location of the pulley and input power conversions. 

Ribbon Drive System 

Ribbon motion is achieved by an AC unidirectional 
motor which is controlled by the printer. Ribbon 
motion stops approximately one second after print-

. ing to prevent ribbon smear. Ribbon jams within 
the cassette are minimized by a ribbon resonator 
which constantly vibrates the ribbon within the 
eassett..·· -Ribbon motion and presence of ribbon are 
detected by a sensor which consists of a rotor and 
hall effect switch. The ribbon cassette, ribbon rol-

"": . ~-" -J~. and ribbon shield are operator changeable and 
are ·documented in the operator cards located in the 
top of the band cover. 

Optional EVFU Tape Drive 

This option allows loading of vertical formatting in­
structions by means of a punched tape. The tape 
travels through a twelve channel LED reader and 
loads the printer's format buffer. The tape is read 
one of two ways: If a tape is installed at power-up it 
is read automatically, if the printer's already 
powered-up then a tape is installed, the tape will be 
read once the Load EVFU switch is pressed. The 
maximum form length allowable is 22 inches at 
eight lines per inch. 

PRINT HEAD STRUCTURE 

The print head structure contains three major 
assemblies; the hammer bank, horizontal shift 
mechanism and a vertical drive mechanism. 

Rammer Bank 

The hammer bank consists of 68 hammers and push 
rods. They are assembled in two rows, one for even 
columns, one for odd columns. The hammers move 
in a linear direction. Hammer movement ie 

achieved by sliding push rods. The linear movement . 
of the hammers provides true lower case (dear 
ascenders and decenders with underscoring ability) 
printout. 

Horizontal Shift Mechanism. 

. The horizontal shift mechanism shifts the hammer 
module assembly left and right by the use of a step· 
per motor. In standard pitch the hammer module as­
sembly shifts in two positions in 0.1 inch 
increments. In compressed pitch the ham.mer 
module assembly shifts in three positions in 0.06 
inch increments. 

. A diagnostic routine, "Hotjzontal Set Up", is availa· 
ble for setting up the horizontal alignment. 

Vertical Drive Mechanism 

The vertical drive mechanism controls the move­
ment of forms through the tractors by use of a step­
per motor. The average slew speed for paper motion 
for multiple line skips is 15 inches per second. The 
stepper motor willaccomplish a single line-forms ad- -­
vance in 30 msec. 

Vertical forms advance may be operator selected at 
either 6 or 8 lines per inch by use of a switch located 
on the Control Panel. Usage of a special featw®, 
half line feed, via the I/O allows operation at 12 
lines per inch. 

A diagnostic routine, "Exercise Vertical", is availa­
ble for testing the vertical advance system. Without 
EVFU loaded a~ single l~e -adv~nc~ will occur when. 
this routine is employed. With EVFU. loaded the. 
vertical advance system will advance to each chan­
nel selected and provide a print out of the channel 
selected at that time. 

Forms Sensing 

Paper Motion Veriru:ation: A forms motion sensor 
is provided that detects a paper jam or tear condition 
within 24 lines of the fault when printing at either 6 . 
or 8 lines per inch respectively and inhibits further 
printing. A Forms Error (FRMS) will be displayed,. 
and may be cleared by pressing the Fault Reset 
switch on the Control Panel. 

Prl.jer-Out.DeteetiOni- An dut"~Of~Paper ·coop) con~ .. 
dition will be detected and displayed by the printer 
controller when one of the following conditions 
occur: 

1. Power on with no paper in machine. 
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2. When the printer is printing and the paper out 
switch·detectl the absence of paper, the prmter 
will continue to accept data and print until the 
Bottom of Forms channel is reached. Upon de­
tection of the Bottom of Forms channel, no 
more data will be accepted, and the printer will 
be placed in the NOT READY condiiton. 

· 3o If the printer is in the NOT READY mode ~d 
the paper out switch detects the absence of 
paper below the print station. 

Any of the above conditions will keep the printer ·in 
the NOT READY state until the Out of Paper condi· 
tion has been removed. 

PRINTED CIRCUIT BOARDS 

Input Power Board (1PC8) 

. The input power board provides AC and DC power 
inputs and outputs to the printer as follows: 

a. 100/120V 60 Hz AC in. 
b.' 100/220/240V 50 HZ AC in. (100/220V Selecta· 

ble on lBPl~SWU 
c. 10/25/50 V AC transform.er output to the 

hammer driver board. 
d. 120 V A9. output to:EVFU, blower, band motor 

and ribbon motor plus one spare output. 
e. + 10, + 25 + 50V DC outputs. · 

Personality Module (lPCl) .. 

The personality module is equipped with the follow­
ing features: 

a. Allows the ueer to interface with various data 
source configurations. 

b. A basic Controller Bus 110. 
c. Employs a 8048 microprocessor. 
d. Employs switches which control line 

counter/EVFU instructions and translation 
ROM selection. 

CPU Board (1PC2) 

.The CPU board is controlled by an 8085 
microprocessor. An 8048 microprocessor is employed 
for band and HEP pulses. The board is equipped 
with feature select switches listed below: 

a. Auto Line Feed 
b. 132/136 Column 
c. FLC (Forms Length Control) 
d. IOVFU /TL VFU (I/O Vertical Formatting 

/Tape Load Vertical Formatting) 
e. BOF Channel (Bottom of Form Channel) 
f. Perf Length (3,4,5, or 6 line skip over 

perforations) 
g. TOF Select (Slew To/Slew Thru (Top of Form}) 
h. VT Select (Vertical Tab Select} Channel 3 or 4 

of form.at tape. -

This board is aiso equipped with optional RAM for 
additional status display. 

Print Head Electronics Board (1PC3) 

The print head electronics board controls the folow­
ing components: 

a. Driver electronics 
b. Fault sensing 
c. Vertical and h~rizontal stepper motor drive 
d. Character phasing control 
e. Home and character pulse synchronization on 

the print band 
· f. Print band motor control 

g. Houses the + 5V regulator circuitry. 

Rammer Driver Board (1PC4) 

The hammer driver board employs or controls the 
following components: 

a. Shift repters and timers are controlled by 
gate arrays. 

b. 3 amp darlingtons are used to control the timer 
input signals. 

c. Controls the hammer fire timing. 
d. Houses the + 36V regulator circuitry. 



SECTION Ill 
PRINTER OPERATION AND OPERATING PROCEDURES 

.. -- ... --··-·- - ·- -- . . 

This section contains information vn printer 
operation, basic operating procedures dd built in 
printer diagnostics. · · 

PBINTBANDS 

Print bands are composed of continuous loop, en­
graved steel and are operator installable. There are 
384 characters per band which are grouped into vari· 
ous sets (or fonts)o There are two types of bands 
available, standard pitch or compressed pitch. Both 
types of bands have character pulse lines beneath 
each character on the band. Standard pitch print 
bands have one home pUlse timing mark above the 
beghining of every font, compresaecl pitch bands 
have twQ timing marks above the beginning_ of every 
font. Statistical bands can be in standard· or com· · 
pressed pitch and are identifiect by three or more 
timing marks. The font speed is 120 inches per 
second and the maximum hammer repetition rate is 
3o5 msec reprdlesa of the band installed. Character 
sets of 48, 64, 96, 128, or 192 are available. 

The printer is equipped with an early end of print de- . 
tection (EEOP) featureo This is a technique used 
within the control electronics which senses the com· 
pletion of printing. For typical text patterns, thru· 
put increases of 15% or more may be realized because 
of this feature. · 

NUMBER OF NUMBER OF 
CHARACTERS. SETS PER 

PER SET. BAND 

48 8 
64 6 
96 4 
128 3 
192 2 
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Statistical Band Option 

With this option fonts may be grouped in an opti­
mized fashion to increase print speed and/or print 
band life. The electronics will be capable of identify­
ing a muim.um. of 256 different characters located 
in any of the 384 available character locations. The 
speed and/or life increase will be a function of the · 
specific application in conjunction with the print 
band tailored for ito This option will work with 
either standard pitch or compressed pitch print 
bands, and is identified by 3 or more home marks 
above the characterso 

These bands have character arrangements which 
minimize the number of low usage characters on the 
band (an eumple would be in a 64 character set 
there are 16 characters which are seldomly used) or 
mHimize the number of high usage characters. 
This option requires the installation of the appropri· 
ate band and its corresponding PROM. The statisti­
cal band is also automatically sensed by the 
controller. 

I LINES PER MINUTE 
vs. 

CHARACTERS PER INCH (CPI) 

360 at 10 CPI, 240 at 15 CPI 
300 at 10 CPI, 200 at 1 5 CPI 
225at10 CPI 
180at10 CPI 
130at10 CPI 



COLUMN CAPACITY 

132 columns (66 hammers) or 136 columns (68 
hammers) in standard pitch, 

198 colUJDD8 (66 hammers) or 204 colUIDD8 (68 
hammers) in compresaed pitch. 

PAPER ADVANCE TDIING 

The stepper motor forms advance will accomplish a 
single line advance iD 3Q meec <mu>. The average 
slew speed for paper motion tluough multiple line 
skips is 15 inches per secoacL 

The maximum allowable continuous print rate of 
the printer is 500 lines per minute.. Becaue of the 
Statistical Foat and Early End of Print features in 
normal field applicatioaa some lines will be printed 
at a higher speed than 500 lines per minute. 

VERTICAL MOTION FORMATTING 

There are three types of vertical formatting 
available; FLC <Form& Length Control) switches on. 
the Control Panel, IOVFU (I/0 Loadable Vertical 
Format) over the interface lines and TL VFU (Tape 
Loadable Vertical Format) which empJoya a tape 
reader and a punched format tape to load vertical 
format ~tructioa8. 

FLC <Fol'Dl8 Lenph Select) Switches · 

These switches are located on the right side of the 
Control Panel beneath the bonnet. The top switch 
allows selection of whole inches from 3 to 18 inches. 
The bottom switch allows fractional settings of 0, 
1/8, 1/4, 1/3, 1/2, 2/3, 3/4 and 5/6 inch. The total 
form. length is the sum of the two switch settings. 
Before this feature cail be used it will be aeceaary 
to set switches on the CPU board (1PC2} to the ON 
position. Refer to the Maintenance Manual <Fault 
Isolation section) for •witch set up. 

These switches should be set such that when added 
together they equal ·the form length (as measured 

· from perforation to perforation) 9 The printer auto­
matically calculates the number of lin~ within the 
page based on the setting of the 6/8 LPI select 
switch and these switches. Note that the changing 
of the 6/8 LPI switch in mid page may cause the top 
of form CTOF) position to become misadjusteci A 
-PAGE• error will indicate this loss of TOF position 
on the Control Panel's display. It is recommended 
that the selection of 6 or 8 LPI occur only at the TOF 
position. · 

Perforation· Skip Length Select Switches: These 
switches allow selection of the number of lines 
skipped over perforati~aa between the bottom and 
top of forms. These switches select a 3,4,5 or 6 line 
skipo These are only active in the FLC mode and 
when the APS switch on the Control Panel is turned 
on.. Before this feature can be used it will be neces­
sary to set switches on the CPU board (1PC2). Refer 
to the Maintenance Manual (Fault Isolation 
section) for switch set up. 

12 Channel Electronic Vertical Format 

This option allows the substitution of the FLC 
switches on the Control Panel with an electronic 
data storage capability which allows the user to 
store a representation of chan.aels or positions along 
the form which can then be selected by control 
codes. The channel information is stored in a RAM 
buffer and is available in an 110 loadable configura­
tion CIOVFU) or a tape loadable version (TLVFU). 
The tape loadable version provides a 12 channel 
LED tape reader which loads autom•tically on 
power up or upon command from the operator. 
After loading, the tape drive unit does not move, 

· thereby eliminating any tape or mechanism wear. 
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The buffer provides storage for up to a 22· form at 8 
lines per inch. Selection of 6 or 8 lines per inch may 
be made by the Control Panel Select switch or via 
the I/O. The EVFU versions CIOVFU and TL VFU) 
are selected by the setting of DIP switches within 
the basic controller when the option feature has 
been installed. Refer to the Maintenance Manual 
<Fault Isolation section) for switch set up. 



BIT 

·-

7 e 5 4 

0 1 1 0 
0 1 1 . . o 
0 1 1 0 
0 t 1 0 

... - .... - -····· 

7 .8 5 

0 1 1 

0 0 CH8 

O· 0 CH12 

0 0 CH8 

-0 0 CH 12 .. 

. 

u. . ,~_ ,, 
CH12 

0 1 1 

TABLE3·1 EVFU LOAD FORMAT 
. ---··--· - -- -·-- --- -· --·- - - -· ·-··- .. - - -

EVFU LOAD CONTROL CODES ·--·--

3 2 1 0 HEX FUNCTION 

1 1 1 1 8F END OF EVFU DATA (STOP CODE) 
1 . 1 0 0 ec START OF EVFU DATA ·SELECT 6 LPI · 
1 1 0 1 eD ST ART OF EVFU DATA - SELECT 8 LPI 
1 1 1 0 8E ST ART OF EVFU DATA 

EVFU DAT A LOAD FORMAT · 
. .. - . ·-

.. err ·--

4 3 2 1 

0 1 1 ,. 
CHS CH4 CH3 CH2 

CH 11 CH10 CH9 CHS 

CHS CH4 CH3 CH2 

CH 11 CH10 CH9 CHS 

EVFU BUFFER MEMORY 
. MAX 288 BYTES*• ,, - •_t i _i 

CH 11 CH10 CH9 CHS 

.. 
0 1 1 1 

0 

o* 

CH1 

CH7 

CH 1 

CH7 

,, 
CH7 

1 

I 

• Start Code 

BYTE1> 
· 1STUNE 
BYTE2 

BYTE3> 
2NDUNE 

BYTE4 . 

STOP CODE 

•. . . 

May be one of three start codes: 

SE (Hex) 
ec 
8D 

Start of EVFU Load 
Start of EVFU Load. Select 8 LPI 
Start of EVFU Load. Select 8 LPI 

•• Some Personality Modules limit the EVFU buffer memory to a max. of 288 bytes. , 
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ST ART /STOP CODE -~ 
COMBINATION 

i 

NOT 
LOADED RESET RESET 

STOP CODE ONLY v & 
...-

LOADED : RESET 

NOT 
~-

LOADED RESET SET 
.... ST ART /Sl'OP ____ .... 

&: LOADED RESET SET 
. -. -- --·· ..• . - ~·-

-·---·-

NOT 
LOADED SET RESET 

8 LPI START /STOe_ 
& LOADED SET RESET 

·----

NOT 
LOADED SET SET .. 

8 LPI START /STOP 
. 

LOADED &. SET SET 

NOT ./ J J LOADED RESET 
STD. ST ART /DAT A/SIOP 

J J J LOADED RESET 
-· ·-~,--

J NOT J J LOADED SET RESET 
6 LPI START /DATA/STOP 

J J J LOADED SET RESET 

NOT J J J LOADED SET SET 
8 LPI STA.RT /DAT A/SIOP 

J J J LOAD SET SET 
.. -----·-·· . . .. -·- - ·----. 

& STA VS SET IF EVFU PREVIOUSLY LOADED. 

& LINE COUNTER MODE ONLY IS ALSO RESET IF EVFU LOAD ERROR OCCURS. 

FIGURE 3·1. START/STOP CODE SUMMARY 
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UO Loadable Vertical Format Un.it QOVFU): 
The 110 loadable versio~ of EVFU provides memory 
·storage for up to 176 lines (352 bytes of storage) at 6 
or 8 lines per inch. Certain personality modules will 
limit the total lines to 144 (288 bytes of storage). 
Each data byte transferred provides 6 channels of 
vertical format data with channels 1 thru 6 repre­
sented by.an odd byte, and channels·7thru12 "pre­
sented by an even byte. A form.at channel selection 
is repreaen*9d by a •1 •bit in its respective location. 

Data in the format buffer is formatted with a start 
code (6E HEX) followed by EVFU'data followed by a 
stop code (6F HEX>. Note, that the standard start 

·· ·-- - - COde 6E HEXlnclicates the start of EVFU data while 
a 6C HEX in the start position indicates start EVFU 

... da.ta_and select_& lines per inch, and a 6D HEX indi­
cates start EVFU data and select 8 lines per inch. 

The tlrst line of EVFU data transferred is main­
tained a&· the top of the EVFU memory. Normally, 

. this first line .. would be Format Channel 1 (Top of 
Forms channel). The data in the EVFU memory can 

__ . ________ be..r.ecirculat.ed_to the top (first line received) by the 
reception of a stop code only during an EVFU 
transfer. See Figure 3·1. 

Note, that the paper must be aligned such that the 
___ rin.t_ liJU:L.Q_f.. EVFU data transferred is. coincident 

with the paper position desired at the print station. 
This synchronization action can be done before or 
after EVFU load. · 

The EVFU data has to contain a Top of Forms chan­
nel (Channel 1). If no Channel 1 is received and a 
Form Feed Control Code is received from the 1/0 or 

_________ Jf_a_Form Feed from the Control Panel is attempted, 
an error will be generated. 

The stop code-defines the end of the EVFU data. If 
the stop code is not found in the buffer, a format 
load.error.will be generated. 

If the IOVFU mode is selected and the EVFU data is 
not loaded, format operations may be programmed 
according to Forms Length Control <FLC) switches 
, but the dign9stic display will indicate •L VFU", 
load vertical format unit. The standard ASCII codes 
are then ~pized as the paper motion codes and 
the forms length is def"med by the FLC switches. 

Note, that the stop code can be used to position the 
data in the EVFU buffer to the fU"st line received. If · 
a load EVFU occurs with a stop code as the only data 
received, the EVFU data will be repositioned such 
that the first line received will be at the top of the 
memory. (Corresponds to the position at the print 
station.) 

Tape Loadable Vert'ieal Format Un.it (TL VFU): 
A tape loadable versio~ of EVFU is available which 
adds a tape reader, removes the requirement of load- ' 
ing the Format Buffer via the system interface. See 
Format Tape Preparation following for instructions 
on how to. punch a, format tape. The loading of the 
Format Buffer is initiated on power up or upon de­
pression of the Load EVFU switch located near the 
vertical tape reader. The format tape is moved only 
during the load operation, and therefore is not 
coupled to the paper drive mechanism. The Load 
EVFU switch is only active when either of the 
EVFU modes (IOVFU or TL VFU) is selected, the 
printer controller is off line, -and the diagnostic 
ROM is installed. 

The Tape Loadable version of EVFU is selected via 
DIP switches within the basic controller. Refe:r to 
the Maintenance Manual (FaUit Isolation section) 
for switch set up. ·Loading of the Format Buffer will 
occur automatically· on power up or upon depression 
of the Load EVFU switch. The actual data loaded , 
into the Format Buffer will start when a: hole is 
detected in Channel 1 CTOF) and· will continue until 
Channel 1 is again detected. The tape will continue 
to move and the second detection of a Channel 1 will 
initiate a verify load. If the tape data during a 
verify does not agree or if the tape is too long, a Load 
Error will be generated. Three-··LOAD/VERIFY at-­
tempts will be made before a fault is generated. 

Note, that only one hole may be punched in Channel 
· 1 CTOF) for the specified form length since this chan., 
nel is used to initiate and verify load. 

If the tape cannot be successfully loaded, the diag­
nostic display will indicate "TAPE", (tape error) and 
the printer will not go Ready. The operator may 
override this condition by pressing the Fault Reset 
switch. The printer will now operate in the Forms 
Length Control mode, and will-also allow theloading 
of IOVFU data if initiated by the data souce. 



· Note, that the diagnostic ROM must be installed to 
load the tape. If it is not installed, a •NOLD", no 
load error will be dispiaye-ct··Presaing the Fault 
Reset switch will clear this· error and .the printer 
will operate in the Forms Length Control mode. 

.... . - . 

. . 

Format Tape PreJJGNtioa: Format tapes are 
punched to let the printer know where to advance 
and stop paper. There will always be a ilrst line of 
print (top of forms) and a last line of print Cbottom 
of forms) that will have to be punched and layed out 
for you:r specific application/a. · · 

Once famiUar with punching tapes, you will know to 
off set the tape by 3 spaces so the aplice falls into an 
area where there are no punched holes. Thia will 
eUminate the need for reppching holes over the 
area where the tape baa been glued. 

.NOTE 

FORMAT TAPES ARE.ALWAYS 
PlrnCHED IN THE 6 L.P.L MODE, 
EVENFORUSE-WHENTHEPRINTER 
IS IN THE 8 LoP l. MODE. BEFORE 
PUNCHING THE FORMAT TAPE THE 
TOP OF FORMS <CHANNEL 1), AND 
THE BO'M'OM OF FORMS <EITHER 
CHANNEL 2, · 8, or 12) SHOULD BE 
KNOWN .. CONTACT YOUR CUSTOM· 

····ER ENGINEEll _.TO DETERMINE 
WHICH CHANNELS· ARE DESJGNAT· 
ED AS TOP AND BO'M'OM OF FORMS. . 
NO OTHER PJJNCHES SHOULD 
APPEAR IN THE LINES <ACROSS 
THE TAPE> WHERE THE TOP AND 
BOTTOM OF FORMS IS PUNCHEDo 

Every line on the 6 LoP .I. or 8 L.P .I. side of the 
format tape represents a potential line of print 
when printing in either the 6 L.P .I. or 8 L.P .I. mode. 
The printer's electronics will interpret only the 6 
LP .I. side of the tape. 

Every hole punched represents a specific line on the 
paper. The paper advances to the desired line, 
prints the data and scans the format memory for the 
next channel selected where data should appear. 

For example, if channel 1 is designated as the f°ll'St 
line of print and channel 2 is·-designated as the last 
line of print, 10 channels are left that can reflect dif­
ferent line spacing combinations for different forms 
that are being printed. If data is to be printed on 
lines 5, 7, 15, 18, 29, 50, and 61, channel 3 could be 
selected and punched for this specific format, leav· 
ing 9 channels open for different formats. 
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. FIGURE 3·2. FORMAT TAPE REGISTRATION .. 
6LPI 

1. Measure the paper from perforation to 
perforation. If the paper measures 11 inches or 
more, it will not be necessary to make a multi .. 
pie form length tape. · 

2. If the paper measures less than 11 inches, it 
will be necessary to punch multiple lengths of 
the ·paper (identical hole pattern) in order to 
get a tape length that measures at least 11 
inches .. It may be necessary on shorter papers 
to repeat the punched hole pattern 3 or 4 times 
until the tape measures at least 11 inches. 

CAUTION 

DO NOT CUT THE TAPE UNTIL ALL 
HOLES ARE PUNCHED. 



3. .Lay the format tape over the paper. Align line 
•o• directly over the top edge· of the paper. 

4.. Mark the 6 L.P.L side of the tape where the 
desired f11'8t line of print (top of.forms) should 
appear. ~ormally this mark would appear 
within the f11'8t 3 lines of the top of the paper. 
Next to the mark write T.O.F. or f11'8t line of 
print to designate this specific mark aa the 
fint line of.print. 

5. Make sure the line •o• is still registered direct­
ly over the top edge of the paper. 

6. Mark the 6 L.P.i. side of the tape where the 
desired Jast line of print should appear. Nor­
mally this mark would appear within the last 3 
lines of the bottom of the paper. Next to the 
mark write B.O.F. or last line of print to desig­
nate this specific mark as the last line of print. . . 

7. On paper that meaaures less than 11 inches, 
this-pattern must be repeated until the format 
tape length measures at least 11 inches. Each 
form length punch pattern must be complete 
from top of paper to bottom of paper. · 

If printing in the 8 L.P .L mode: 

1.. Measure the paper from perforation to 
perforation.. If the paper measures 11 inches or 
more, it will not be necessary to make a multi· 
ple form length tape. 

2.. ·If the paper measures less than 11 inches., it 
will be necessary to punch multiple lengths of 
the paper (identical hole pattern) in order to 
get a tape length that measures at least 11 
inches. It may be necessary on shorter papers 
to repeat· the punched hole pattern 3 or 4 times 
until the tape measures at least 11 inches. 

CAUTION 

DO NOT CUT THE TAPE UNTIL ALL 
HOLES ARE PUNCHED. 

3. Lay the format tape over the paper. Align line 
•o• directly over the top edge of the paper. 

4. Note the line number designation on the 8 
L.P..I. side-of the tape where the desired first 
line of print (top of forms) should appear. Nor· 
mally this mark would appear within the first 
4 lines of the top of the paper. 
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0 
0 
0 
0 
0 
0 
0 
0 

• 

"11 INCH O 
PAPER g 
SHOWN 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

r r 

UNE880NTHE 
8 LPISIDEOF 

.. 

THE FORMAT TAPE • 

UNE880NTHE 
8 LPISIDEOF 
THE FORMAT 
TAPE 

FORMAT 
TAPE 

"FIGURE 3-3. FORMAT TAPE REGISTRATION· 
8LPI . 

5. Mark this 8 L.P~I. line number designation on 
the 6 L.P .I. side of the tape. Next on the mark 
write T.O.F. or first line of print to .designate 
this specific mark as the ilrst line of.prjnt. 

6. Make sure the line •o• is still registered direct­
ly over the top edge of the paper. 

7. Note the line number designation on the 8 
L.P.I. side of the tape where the desired last 
line of print should appear. Normally this 
mark would appear within the last 4 lines of 
the bottom of the paper. 

8. Mark this 8 L.P.I. line number designation on 
the 6 L.P .I. side of the tape. Next to the mark 
write B.O.F. or last line of print to designate 
thiS specific mark as the last line of print. 



9. On paper that measures less than 11 inches, 
this pattern must be repeated until the format 
tape length measUres at least 11 inches. Each 
form length punch pattern must be complete • 
from top of paper to bottom of paper. 

Format Tape Pu.:king: 

1. Using the square hole format tape punch as 
illustrated, punch the channels marked on the 
for.mat tape as follows: 

a. Position tlie Line Selector to 6 L.P .L Slide the 
format tape until the line to be punched is cen .. · 
tered under the punch bare Engage the format 
tape with the sprocket pins. Set the Channel 
Selector to the number of the channel to be 
punched. Punch the hole by pressing down on 
the punch bar. 

b. Advance the tape to the next line to be 
pun.ched with the Line Advance Tape ControL 
Select the channel to be punched. 

SPROCKET. 
TAPE DRIVE 

. GUIDLUNEADVANCE 
TAPE CONTROL 
(Bl-DIRECTIONAU 

FIGURE 3-4. FORMAT TAPE PUNCH 
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c. Repeat steps a and b until all the desired lines 
are punched. · 

If a punch other than the 44681276 is used, refer to 
the illustration, then use the punch manufacturer's 
instructions. 

2. · To splice the tape into a loop, apply a thin coat 
of adhesive across the width of the tape at each 
end as indicated. Allow the adhesive to dry 
until ta!=ky. A soft-hardening adhesive should 
be used-for maximum tape life. Recommended 
adhesives are Carter's Rubber Cement or Duco 
Cement. If the tape is equipped with self stick 
tape, peel off the backing and register per step 
3. 

3. Place the bottom end of the tape over the top 
end so that the edge butts against the zero 
sprocket hole line and so that the overlapping 
sprocket holes compliment each other. 

4. Apply pressure to the union until the tape is 
ill'Dlly bonded. Remove excess adhesive. 

5. Repunch any holes that were covered up when 
the tape was glued. 

14-.----i•m.·1- 3 1 /2 SPROCKET HOLES 
(APPROX. 518-> 

( __ A-DH-ES_W_E_' ____ ./ _______ ) 

FIGURE 3-5. FORMAT TAPE ADHESION 
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Paper Motion Commands and€ontrol Codes 

The basic ASCII control codes allow the selection of 
Line Feed <LF>~ Vertical _T.ab..iYT), Form Fe8d (FF), 
and Carriage Return CCR). In addition, if the eiihth 
bit is a "1", the low order 7 bits indicate the selection 
ot line counter mode, and if the eighth bit is a •o• 
and the seventh bit is a •1•, one of the 12 format 
channels is selected. The control code configuration 
is the s~e for TL VFU and IOVFU. See Table 3-2. 

The transmission of a $TD START code (6EH) fol· 
lowed by a STOP code (6FH> will place the printer 
controller in the line counter only moQ.e. In this 
mode it is possible to select line counter commands 
without loading the EVFU. This mode may be reset 
by the transmission of a STOP code only. Note also 
that line COUDter commands are always valid if the 
EVFU has been properly loaded. 

1/0 Selectable 8/8 LPI 

When either of the EVFU modes (IOVFU or 
TL VFU> is selected, the 1/0 may select the vertical 
pitch by the use of control codes. These codes allow 
the selection of 6 or 8 lines per inch at the discretion 
of the data source. Thia feature may be used in one 
of two ways. Firs~ the appropriate start code can be . 
placed at the beginning of the EVFU data automati· 
cally selecting the desired lines per inch for that par­
ticular· EVFU loacL Secondly, if the EVFU is not 
loaded, it is possible to select the vertical .pitch when 
operating in the default mode of Forms Length Con· 
trol (FLC). In this case, and EVFU load with a verti­
cal pitch select start code (6C or 6D HEX) followed 
by a stop code will select the appropriate vertical 
pitch (See Figure 3-1 for setting/resetting of 1/0 
select pitch mode). 
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Note, that the 110 selectable pitch mode requires 
that the data source insure that the number of lines 
at 6 LPI and the number at 8 LPI, for a given page 
length, are. an even multiple for that page length. If 
this does not occur, the Top of Form to paper position 
alignment will be disturbed and a "PAGE" error will· 
resulte To help insure that the data souce has total 
control over the page configuration, the Auto Perf 
Skip is disabled when the 110 has selected the vertie 
cal pitch. . 

When I/O selectable pitch mode is selected, the 6/8 
LPI select switch on the Control Panel is disabled. 
For this reason, the 110 should always remove the 
I/O selectable mode by the sending of a standard 
start/stop code when terminating a particular jobo 

OPERATOR CORRECTABLE FAULTS 

There are 25 operator correctable faults sensed by 
the printer. These are listed alphabetically in the 
Operator Cards located in the band cover, beneath 
the printer's bonnet. 

CE CORRECTABLE FAULTS 

There are 22 Customer Engineer faults sensed by 
the pritnero These are documented in the Mainte0 

nance Manual (Fault Isolation section). .. . 
STATUS DISPLAYS 

There are 21 status displays which are normal 
operating codes. They are listed in Table 3·3o 



TABLE 3-2. PAPER MOTION COMMANDS AND CONTROL CODES 
-· . --·· .. ······--··---·· -·· ·- - -·· - . - - -- . ···-·...-·- --- ·-· -- ·-··· ... - - ····- .• ··- -- .. .. 

BIT 7 

0 
0 
0 
0 

8 5 4 3 2 

0 0 0 1 0 
0 0 0 1 0 o -a· .. -o --T - - ·1 

0 0 0 1 1 

1 

1 
·1 
·o 
0 

0 

0 
1 
0 
1 

HEX FUNCTION 

OA UNEFEED(LR ~ 
OB __ VERTl~A~ TAB (VT) £.b. 
oc· FORM FEED (FR 
OD CARRIAGE RETURN 

(CR) 

ALSO SEE TABLE 3-1 FOR EVFU CONTROL CODES 
. - - - . -

CHANNEL1 

1 1111 LI I L 
0 1 X X 1 0 1 1 ·, CHANNEL 12 

0 1 X X 1 1 0 1 ILLEGAL CHANNEL 
0 1 x x 1 1 0 or 
0 1 X X · 1 1 1 0 SELECTED 
0 1 x x 1 1 1 1 

X• DO NOT CARE BIT. 

l I 1 1 1 1 1 l 
1 1 1 1 1 1 1 1 

LINE COUNTER OPTION 
MOVE 0 LINE SPACES 

! l 
MOVE 127 LINE 
SPACES 

I 
I 

I 

~ P. APER MO. TION l CONTROL CODES 

PAPER MOTION 
COMMANDS 

& VT SELECTS CHANNEL 3 OR 4 IF EVFU IS LOADED. IF EVFU IS NOT LOADED, VT WILL GENERA TE A 
· "CHSL" ERROR AND A SINGLE SPACE PAPER MOTION. REFER TO THE MAINTENANCE MANUAL . 
(FAULT ISOLATION SECTION) FOR SWITCH SETUP ON THE CPU BOARD (1 PC2). 



DISPLAY 

FMFD 

FRES 

HMTN 

HOME 

LFSW 

UP 

LVFU 

NFLT 

NHOM 

NOLD 

NUTS 

PHA 

PHI 

PHC 

PHO 

PMTN 

PRNT 

SREQ 

TUP 

TPSW. 

,,,.,,: 
tZ1S1 i 

TABLE3-3. STATUSDISPLAYS - . .. 

STATUS 

OFF LINE FORM FEED ACTIVE OR SWITCH DEPRESSED . . . 

FAULT RESET SWITCH QEPRESSED 

HORIZ MOTION CYCLE IN PROCESS . 

DIAGNOSTIC STATUS.INDICATES THAT HOME POSmON TRANSDUCER ACTIVE. 

OFF LINE SINGLE SPACE SWITCH DEPRESSED 

VO DATA TRANSFER IN PROGRESS 

EVFU MODE SELECTED AND EVFU NOT LOADED 

NORMAL STATUS OF ~O FAULTS .. 

DIAGNOSTIC STATUS. INDICATES THAT HOME POSITION TRANSDUCER NOT ACTIVE 

DIAGNOSTIC STATUS. INDICATES THAT AN OFF LINE EVFU LOAD ROUTINE HAS BEEN 
ACTUATED, BUT EVFU MODE· IS NOT SELECTED 

BAND NOT UP TO SPEED 

DIAGNOSTIC STATUS. INDtCATES PHASE APPLIED TO HORIZONTAL STEPPER MOTOR 

· DIAGNOSTIC STATUS.INDICATES PHASE APPLIED TO HORIZONTAL STEPPER MOTOR 

DIAGNOSTIC STATUS. INDICATES PHASE APPLIED TO HORIZONTAL STEPPER MOTOR 

DIAGNOSTIC STATUS. INDICATES PHASE APPLIED TO HORIZONTAL STEPPER MOTOR 

PAPER MOTION CYCLE IN PROCESS 

PRINT CYCLE IN PROCESS 

AN VO STATUS REQUEST IS IN PROCESS 

A TAPE LOAD IS IN PROCESS 

OFF LINE TEST PRINT SWITCH DEPRESSED 

DIAGNOSTIC STATUS.INDICATES DISPLAY SEGMENT TEST IN PROGRESS 
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TEST PRINT FEATURES 

There are built in printer tests which are available 
to the Customer Engineer. These tests are used in 
conjunction with the Test Print ·switch on the Con­
trol Panel and require certain switches on the CPU: 
board to be set up. The available tests are document­
ed in Section 6 and listed as follows: 

a. All one character 
b. Sliding .Alphabet 
c. HorizQntal Motion (Move Hammer Bank) 
d. Horizontal Set-Up 
e. Vertical Motion (Exercise Vertical.System) 
f. Load EVFU (Off Line EVFU Load)~ 
g. Display Test (Control Panel Lamp Test) 
h. Run Ribbon and Band · 
i. Examine Print/EVFU Memory 
j. Configuration PriDtout <Print out configura~ 

tion·of printer). 

3-13/3-14 





SECTION IV 
l~PUT eowE~_~Q.~~Q + ~.C/.~C-~1$TRIB~TIO!\I 

This section contains information on the input 
power voltages, optional input voltages and D.C. vol­
tages necessary to drive the printer's electrical 
c0mponenta. Refer to Logic Schematic section for 
wiring information~ 

INPUT POWER 

The printer can be equipped with a 60 Hz 
transformer, a 50 Hz transformer or an optional 
50/60 Hz transformer. Units equipped with a 60.Hz 
transformer are hard wired at the factory for 60 Hz 
120 VAC. For the unit to function however, SWl on 
the backplane board (lBPl) must be set to the 
120/220 setting. Units equipped with a 50 Hz trans­
former are hard wired at the factory for 50 Hz, 220 
V AC or 240 V AC. Selection between 220 V AC and. 
240 V AC is accomplished by setting SWl on the 
backplane board (lBPl) to either the 120/220 set· 
ting or to the 240 setting. Units equipped with an op­
tional 50 and 60 Hz transform.er can be programmed 
from one frequency of operation to another by use of 
a universal program.ming board (4PC1) and a pro­
gramming plug (installed in the printer when this 
option is used) to select the proper voltage. Input 
power coversions are documented in the printer's In­
stallation and Checkout Instructions. The following 
voltages are available with the optional 50/60 Hz 
transformer: 

·~ 
lOOVAC 
120VAC 

. so.HZ 

lOOVAC 
220VAC 
240VAC 

4-1 

Voltage regulation is achieved by the use of a ferro­
resonant transformer and a resonating capacitor. 
This resonant circuit increases the flux density, 
saturating the transformer core on the peaks of the 
AC alternation producing a near square wave 
output. By saturating the transformer on the vol­
tage peaks, normal voltage variations in the primary 
winding will not he present in the output. Therefore, 
the transformer output will remain almost constant .. 

AC Output~ Figure 4-1) 

The transformer supplies 110 VAC to the blow®r, 
band and ribbon motors. The AC pc)wer to ·these 
motors is controlled by solid state relays (SSR's). 

DC Output (See Figure 4-2) · 

The AC is converted to DC on the Input Power 
Board. It provides 50V, 25V and lOV to various 
components. The fused 50V circuit is converted to 
+ 36V on the hammer driver board. There is a fused 
25V circuit which is used for the vertical and hori­
zontal stepper motors and a 25V unfused circuit 
which supplies power to the regulator circuitry. 
There are two lOV fused circui~. One provides 
power for the paper clamp system, the other provides 
a regulated +5V which is converted from lOV to 5V 
on the Print Head board. From there it provides 
power for the backplane board . 
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SECTIONV 
PERSONALITY MODULE 

This section contains information on the interface c. On Line 
board (personality module) with which the printer d. Ident 0 and Ident 1 

VFURDY is equipped. The purpose of the interface board is to e. 
allow communication between the data source and · f. BOF 
the printer without changing the CPU (Controller) g. TOF 
board. h. Data aits 1 thru 8 

Paper Instruction 
Strobe 

i. 
DATAPRODUCTS PERSONALITY MODULE j. 

There are three switch networks (SWNl thru 
SWN3) available to the Customer Engineer on the 
personality module which affect the printer's 
operation. See the Installation and Checkout In-

. structions for location of switch networks. 

Switches 

Spa,ee Code Switches (SWN3, SWl tiara SWB, loea· 
tion AlB): There are 8 DIP switches provided for. 
space code selection. When the code selected by 
these switches is sent from the data source, the per­
sonality module replaces the code sent with a blank 
code (normally 20 hex). 

Pa;per l1111truetion Disable (SWNl, SWl, location 
ClO): This switch when active, disables the paper 
instniction signal on the personality module. 

Data Bit 8 Disable (SWNl, SW2, location ClO): 
This switch when active, disables the data bit 8 
signal on the personality module. 

. • 

Low Tru (SWNl, SW3 loeation ClO): This switch 
when active inverts the following signals on the per­
.sonality module to active low logic levels. 

a. Demand 
b. Ready 

VFU Verify (SWNl, SW4, location ClO): This 
switch when active, indicates to the data source 
that the printer has EVFU capability. 

Buffer C'lear Low Tra (SWNl, SWS, location. 
ClO): This switch when active, inverts the buffer 
clear signal on the personality card. 

Vertical Tab Enable (SWN2, SWS location C10) 
This switch when active allows the personality 
module to recognize the Vertical Tab code (OB hex) 

· · as a valid paper .. motion control code. 

Control Code Enable (SWN2, SW6, location C10): 
This switch when active, allows the personality 
module to recognize the codes OAH, OBH, OCH and 
ODH (Line Feed, Vertical Tab, Form Feed and Car­
riage Return respectively) as paper motion control 
codes. When this switch is inactive, the personality 
module will terminate a.print line buffer (PLB) load 
with vertical format commands only and the 
OAH,OBH, OCH, and ODH codes are treated as print 
data and stored in the PLB . 

63 Liu Count Enable (SWN2, SW7, location 
ClO): This switch when active, disables the 6 bit 
li~e counter option and places the printer in a 4 bit 
line counter mode. When the switch is inactive the 
printer is in a 6 bit line counter option. 
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Enable Character Tranalate Switehea (SWN2, 
SWl tkru SW4, loeat'lon ClO): These switches 
when active, allow characters from the data souce to 
be translated by the translator ROM's. When a 
switch is active and a print band with the corre­
sponding character set is installed, the character 
codes from the data source will be translated by th"e 
ROM's before being stored in the PLB. The switches 
can be configured_ in any combination. 

INTERFACE CHARACTERISTICS 

-Transmitter/Receiver 

The printer can have either short line interface or 
long line interface. Short line interface useri single 
ended transmitters and receivers, the long line inter­
face uses differential transmitters and receiverso 

TRANSMITTER 

220 OHM ::t: 5% 

RECEIVER 

NOTE: 
TERMINATION RESISTORS MAY BE 
DIFFERENT FOR SPEt:IAL CUSTOMER 
OPTIONSo 

--

Short Liu Interface: The transmitters and receiv0 

ers have a drive c•pability of up to 50 feet (15.3 
meters). Figure 5-1 shows a typical transmitter and 
receiver a.nd the recommended cable 
characteristics. When this recommended configura­
tion is used, the line voltages will be as follows: 

Logie "l" == 3.25 ± 0.5V (True or Active Level) 
Logie •o• • 0.2 ± 0.2V <False or Inactive Level) 

Lo"ll Liu Interface: Tlie transmitters and receiv0 

era used on the long line interface have a drive capa­
bility of.up to 500 feet (152.4 meters). Figure 5-2 · 
shows a typical transmitter and receiver, and the 
recommended cable characteristics.. The signal is 
active when the ( +) line is a higher voltage than 
the (.) line. The signal is inactive when the (.) line 
is a higher voltage than the ( +) line. The long line 
interface components are mounted on the I/O 
connector board. 

24-26GAUGE 
TWISTED PAIR 

+_5'( 

2200hm+5% 

- -· - .... --
2200hm + 5% 

- ~ MAXIMUM LENGTH OF CABLE IS 
15 .. 3 METERS (50 FEET). -
Zo (CHARACTERISTIC-IMPEDANCE 

OF CABLE) - 100 OHM + 10% 

FiGURE.5-1. -STANDARD TRANSMITTERS AND RECEIVERS FOR SHORT LINE INTERFACE 
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TRANSMITTER . 
· 24 GA TWISTED PAIR 

_r;>TL OR ~m (>t.)tfu.r_ ! 

..---- 8/8 AND OUTP~T-
1 /2 DM - - .. . . -
!~30 · . 5/9 NANO OUTPUT 

AND OR NANO OUTPUT· 2.4 VOL TS MIN. LOGICAL "1" 
AND OR NANO OUTPUT ... 4 VOLTS MAX. LOGICAL ,.0,. 

WITH INPUT SIGNAL A LOGIC ,.1,. 
AND OUTPUT· LOGICAL "1,. 

. NANO O\JTPUT ~ ~Q(;ICAL ~Q· _ _ _ _ _ 

---------------------------------------~-RECEIVER 

3 _(11) . . . . - -
f/2 DM DTL OR TTL INPUT' 

LOGIC "1,. ON + INPUT AND LOGICAL "O,. ON THE - INPUT - • 
PRODUCES A DTL OR TTL LOGICAL "1" OUTPUT 

LOGIC "O,. ON THE + INPUT AND A LOGICAL ,.1,. ON THE • INPUT 
PRODUCES A DTL OR TTL LOGICAL "O,. OUTPUT 

MAXIMUM LENGTH OF CABLE; 500 FT. (152.4 METERS) 

Zo (CHARACTERISTIC IMPEOENCE OF CABLE) 100 :i: 10% 

1 (13): . 18820 

FIGURE 5-2. -·OPTIONAL TRANSMMITTERS AND RECEIVERS FOR LONG LINE INTERFACE 

0 
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, .. +PBO-DBt a, 
7 

-- -
+ADRO - ADAS: 10 l_ .. 

-WR 7 
i . -RD i 

_,. ~· 

l 

-BSAVL 
:_UP ! 

• I 

-LDCPL 
-ENRDY 

.-STRTSW 
-SSPLS 

-STLMP 
-LDEVFU· 
.-ELPLS· 

I 

DATA SOURCE 
-STREQ . 

OR 
BASIC 

ADAPTOR -FLT CONTROLLER 
- OOP 

-INH __ . ....,.. 

-EXADV 
-PMIDX 

TOFCHANI 
BOF 

+CFDAT ... ---- ---· . -· 

-CFPLS 

-BELL -
-CU< 

L- -MEMCS 
+ 1/0 FLT 

~ 

--·.-. -·-

- -·----



INTERFACE SIGNALS (See Figure 5-4) 

The minus sign before a signal name indicates the 
actual signal line has a negated logical sense being 
active when logical •o•. A plus indicates positive 
logical sense being active when at a logical •1•. 
Tables 5-4 thru 5-7 show connector pin 
assignments. Figure 5-5 shows timing 
relationships. Figure 5-4 shows data source to print­
er interface lines. 

·Ready 

A signal from the printer which when active (logic 
1) indicates that no faults exist within the printer, 
paper is loaded and the printer is ready to be placed 
On Line. 

On Line 

A signal from the printer which, when active {logic 
1) indicates to the data source that the printer has 
been placed On Line. When On Line is active, the 
following conditions exist: 

a. The printer is READY. 
b. The START switch has been activated and the 

controller has responded. by making (.) 
ENRDY active. On Line remains active if(.) 
ENRDY goes inactive and· print line buffer 
CPLB) load is in progress. 

Demand 

A signal from the printer which is used to synchro­
nize data transfer from the data source to the per· 
sonality module. If the printer is On Line, the 
Demand line will go active to request a character 
from the data source. Demand will then drop. 
When Demand has dropped., the Data Strobe may be 
dropped. Note that another Demand will not be 
generated until Data Strobe has dropped. See 
Figure 5-5 for timing details. 

Data Strobe 

--- ··A signar-rrom-the data source to the printer which 
indicates··that-a-·data character has been placed on 
the data lines. When a Data Strobe occurs, the 
printer samples the data lines and brings the 
Demand line inactive. 

5.5 

Data 1 Thru 8 and Paper Instruction 

These are sfgnal lines from the data source to the 
printer which ~ the codes for print data and 
forms motion commands. Data on these lines must 
be stable for at least 50ns prior to and-after the Data 
Strobe. See Figure 5-5 for timing det.ails. 

Ident 0 and Ident 1 

Two signal lines from the printer to the data source 
contain binary coded information which identifies 
the type of band currently on the printer. Ident 0 
and Ident 1 are valid only when On Line is active. · 

IDENTI 

0 
0 
1 
1 

-Buffer Clear 

IDENTO 

0 
1 
0 
1 

TYPE OF BAND 

128 Character 
96 Character 
64 Character 

. 48 Char.acter 

A signal from the data source (logic 0) to the print~r 
that resets the print line buffer to column one if a 
forms motion command has not yet been received. 
(-)Buffer Clear must be active for a-minimum-of two 
microseconds. 

Bottom of Forms <BOF) 

This is a status line which is active Oogic 1) when 
the forms are at the Bottom of Forms_posi~ion .. ~~ ~--· 
line goes active when the form moves to the Bottom 
of Forms position, and goes· inactive when. it leaves-· · 
this position. In non EVFU machines, Bottom of 
Forms is defined as being 3,4,5, or 6 lines (defined by 
DIP switches on the CPU. board) before the Top of 
Forms position for either the Fixed Forms Length or 
the Selectable Forms Length Control Mode. 

When the EVFU option is loaded, the Bottom of 
Forms location is defined by either Channel 2,8, or 
12 byuse·ofDIP switches on the CPU board. 

Top of Forms (TOF) 

This is a status line which· is active Oogic "1 ") when 
the forms are at the Top Of Forms position. The line 
goes active when the form moves to the Top Of 
Forms position, and goes inactive when it leaves this 
position. The Top of Forms location is defined by a 
counter in Forms Length Control mode, or by Chan-
nel 1 when the EVFU is loaded. · 



VFURDY Interface Verify 

Thia is a status line to the data source that when 
active indicates that the VFU is ready. This signal 
goes inactive ·when a start DA VFU load cOde is sent 
by the data source. VFU RDY then roes active after 
a stop DA VFU load code is sent by the data source, 
and the EVFU data has been verified to be valid. 

This allows the data source to verify that the 110 
connector has been attached by jum.pering pins 46 
and 45 on the I/O connector together on the person­
ality module. 

EVFU Installed and EVFU Verify 

P-~TA ... 
SOURCE 

. 

. 

. ·-·- . 

K 
I 

/' 

. 

In order to allow the data source to verify that the 
printer has an EVFU capability, the EVFU verify 
switch on the personality module must be closec:L 

.READY 

ONLINE -

DEMAND; 
DATA STROBE 

·-
BAND 1.D. 20 & 21 

DATA.1-8 ) PRlt'rER. --.... ,._, ___ 
---··-~ 

PAPER INSTRUCTIO~ -·- -·---

-BUFFER CLEAR 

BOF 
TOF --··--

VFURDY ----
____ .. ___ 

iNTERFACE VERIFY - ------

E.V.F.U. INSTALLEDNERIFY. _,_ -

FIGURE 5-4~ .. DATA.SOURCE TO PRINTER INTERFACE LINES 
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,_.---------------------------------------------------------------=·'~'~ 
+f1E.A.PY.: ----------------------------------------------1/f--------~ 

.------------------------------------ff,__ ______ __ .~9~ .u~e~ I . 
875 NANOSEC. MAX --11i.•--~•-.1 ... •-- 1.25 USEC MIN ---{,t-' _.....,..I 

,_I ____________ .....,.:, ... * __ -1 --

1 

.+DEMAND 
-~.-..-.. ... _ ... 

1 · 

DATA 
1-a . ·, :~~~~I::JD~A~T~A]s~TA~B~L!E=::i1::~~=~;· :::1:., ==== (AND EVFU 8111: ~ · r/4· -· --- . --~:~!~::::::·~~-f r I -! 1-50 ~NOSEC. M1N:-. 

L j L i> MIN, 575 NANOSEC. :AX. (WITHOUT -
. REDUCING TRANSFER RATE) -

FIGURE 5-5. INTERFACE TIMING 
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DATA INTERCHANGE TECHNIQUE 

Three different types of information can be sent to 
the printer.from the data source using the data lines 
and vertical format lines. The types of information 
are: 

a. Print data for a line of print 
b. Forms motion commands 
c. DA VFU data 

Print Data for a Line of Print <see Table S-1) 
• I' 

When the personality module is Ready and has been 
placed On Line, the personality module will enter 
the Print Line Buffer load. CPLB) mode. In this 
mode, the first character transfered ia stored in the 
PLB for column one. The second for column two 
etc., until the Print Line Buffer is fullo (Normally 
132 characters in standard pitch, but depends on the 
number of columns and the horizontal pitch). All 
excess characters are not printed, although the per· 
sonality module will continue to accept them. No 
printing will occur until a Forms Motion Command 
is sent .. All print data must be sent with paper in­
struction signal false Qogic 0). See Table 5·1 for 
print codes. 

Forms Motion Commands (see Table 5-2) 

Once the PLB load has begun, the personality 
module will ~ontinue to accept print data until a 
Forms Motion Command is receiv.ed. Forms Motion 
Commands are Paper Motion Control codes or Verti· 
cal Format Commands. When the paper instruction 
signal is active, the data on the data lines are inter­
preted as Vertical Format Commands. When paper 
instruction is false, the following Paper Motion Con° 
trol codes will terminate the data transfer: 

a. Paper Feed (PF): OA (Hex> 
b. Form Feed (FF): OC <Hex> 
c. Carriage Return CCR): OD (Hex) 
d. Vertical Tab (VT): The OB (Hex) code causes 

the data transfer to terminate if the Vertical 
Tab Enable Switch on the personality module 
is active. 

DA VFU Data.: The DA VFU load may begin when 
Demand is active and the PLB is not being loaded by 
sending one of the three start codes. After receiving 
a start code, ·the personality module will interpret 
the data on the data lines as VFU information and 
store the data in the VFU memory on the CPU 
board. The personality module will continue to 
accept the VFU data until a stop code is received. 

The personality module will load the start code, 144 
lines (maximum) of VFU data, and the stop code 
into the VFU memory of the controller board. 

Stop Code Only: Stop code only is used to recircu­
late the DA VFU memory to the first line loaded 
position. See the printer product specification for 
details. 

EVFU Load Errors (see Table 5-3) 

If the EVFU data has not been loaded properly (data 
· format errc>r or an overflow error), the printer will 

· be placed in an Off Line condition. A data format 
error is defined as a Stop code having been loaded 
into an odd byte location. An Overflow error is 
defined as an EVFU load greater tha_n 144 lines. 
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-- -
TABLE 5-1. STANDARD CHARACTER AND CODE SET FOR PRINT DATA . --· - - . - ·- ..... - --- . - - -· ...... ... . .. - - - -

bit7 0 0 0 0 1 1 1 1 
SWITCH bit6 0 0 1 · 1· 0 0 ; 1 1 
POSITION bit5 0 1 o· 1 0 1 o· 1' - . ··- - - --· -- -- - .... --·· 

b~~ bit3' .bit2 bit 1: i ! 

0 0 o, 0 rL'£ VLL SP. 0 @, p \ p 
. ·- .. 

o! 
r VLL 'l£ A. Q o. o~ 1 i I 1 a q 

... -

0 o· __ 1 o·: VLL ~ ,. 2: B R· b. r 

0 O· . ·1 . 1 : 7Z V-h # 3. c s Le . . s. 

O.: 1 0 0 C!Z VZLJ s 4 D: T d t 

o: 1 0 1 . VLL ~ %' 5 E u e u 

• 0 1 ' -1 0 vz~ C2Z & 6. .f v ,f v 
.. 

0: , 1 1 . ~ VZLd ' 7 G w ·g w·. 

1 ; 0 0 0 [LZ VL~ ( 8 H ·x h x 

1 0 0 1 LF ~ ) 9. . I y i y 

1 0 1. . 0' USEIS VT ~ • : J z j z 

1 0 1 1 OPTIONAL FF Vil + ; K [ k i" 
1 1 0 0 CR· VZd , < L . \ I I ,. 1. o~ 1 '. Vil 7L1 .. •· M 1 m r 
1 1 1 . 0 VLL:J ~ > N A ··--

0 .n -
1· 1 1 ~ Vfl. I ? 0 - 0 

SP8@. 
I Cha'. 

1 •0N v \ 64 J ~// \ 
O•OFF 9& 

SWITCH 1 • LEAST SIGNIFICANT BIT &'. & 

NOTES: 

& THE ABOVE CHARACTER AND CODE SET IS USED INTERNAU Y WHEN THE BAND 
CODE TRANSLA TER ROM's ARE DISABLED. 

& AU UNDEFINED CODES IN THE FIRST TWO CHART COLUMNS WILL BE TREATED 
AS A SPACE CODE WHEN ASCU CONTROL CODES ARE USED. WHEN ASCII CON-

J TROL CODES ARE NOT USED, CHARACTER CODES FOR 128 CHARACTER 
BANDS CAN BE ASSIGNED. 

& AU CODES IN THE LAST TWO COLUMNS WILL BE TREATED AS SPACE CODES 
WHEN A 64 CHARACTER BAND IS INSTALLED. 

! 
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· -- TABLE 5-2. FORMS MOTION COMMANDS 

VERTICAL DATA BITS 
FORMAT 8 7 8 5 4 3 2 t 

1 x x x 1 
1 x x x 1 
1 x x x 1 

1 x X. x 1 
1 x x x-·- 1 
1 x x x 0 
1 x x x 0 
1 x x ·x 0 

-
1 x x x 0 
; x x x 0 
1 x x x 0 
1 x x x 0 
1 x x x 0 
1 x x x 0 

0 0 0 
0 0 0 
0 0 1 

1 1 1 
1 1 1 
0 0 0 
0 0 0 
0 0 1 

1 0 1 
1 0 1 
1 1 0 
1 1 0 
1 1 1 
1 1 1 

0 
1 
0 

0 
1 
0 
1 
0 

0 
1 
0 
1 
0 
1 

SUPPRESS SPACE 
SINGLE SPACE 
DOUBLE SPACE 

14SPACE. 
16 SPACE 
ADVANCE TO CHANNEL 1 
ADVANCE TO CHANNEL 2 
ADVANCE TO CHANNEL 3 

ADVANCE TO CHANNEL 11 
ADVANCE TO CHANNEL 12 
I 
I 
I 
I 

l.LEGALCOMMAND}-
LLEGALCOMMAND ~ 
LLEGAL COMMAND -~ 
LLEGAL COMMAND 

.--- ------------~-
i----------L-~~~~~~NLY 

START DAVFU LOAD tWoN•T · & I I 
1 0 1 I 

I 
I 
I 1 0 1 
I x x x 
I x x x I 

1 0 1 1 

1 0 1 1 
Ce; C5. C4 C3 
C12•: C11· CH). Cg 

1 

1 
C1 
Ca 

0 

1 
·C1 
C7 

" 

TERMINATE LINE) I 
I 

END D'\VFU LOAD I 

.... ____ 
i----------------4 

ODD TAPE DATA WORDL ONE FORM LINE . 
1

1 

EVENTAPEDATAWORgJ I 

-------------------1 ~· 
0 0 0 0 0 
0 0 0 0 0 
0 0 o· 0 0 
0 0 0 0 0 

NOTES: 

1 0 1 
1 1 0 
1 1 0 
1 0 1 

0 
0 
1 
1 

LF {LINE FEED) ASCII CONTROL CODE 
FF (FORM FEED) ASCII CONTROL CODE 
CR (CARRIAGE RETURN) ASCU CONTROL CODE 
VT (VERTICAL TAB) ASCII CONTROL CODE 

& PRINTER WILL GO To··STOP .. MODE AND DISPLA y ILCH (ILLEGAL CHANNEL SELECTED). 

& CODE 8E (HEX) WILL DEFAULT TO THE 8/8 LPt SWITCH, CODE ec (HEX) WILL SET THE 
PRINTER TO 8 LPt, CODE 8D (HEX) WILL SET THE PRINTER TO 8 LPI. 

WHEN THE 83 LINE COUNT DISABLE SWITCH ON THE PERSONALITY MODULE IS IN.THE 
INACTIVE POSITION, BITS 8 AND 7 ARE USED .AS THE MOST SIGNIFICANT BITS. 

WITH THE FORMAT OF ODD AND EVEN TAPE DATA WORDS AS SHOWN, IT IS POSSI .. 
BLE TO GENERATE AN INVAUDE END DAVFU LOAD. IT IS UNDESIRABLE THEN TO use 
2F (HEX) FOR A VALID TAPE DATA WORD (DATA BITS 7 AND 8 AND PAPER INSTRUC-
TION ARE DON'T CARE BITS). . 

X• DON'T CARE BIT. 
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TABLE 5-3. TAPE LOAD EXAMPLE -

EQUIV A.LENT EVFU TA~E -----·-- -
BOW. VERTICAL'· DATA LINES 
FORM 

1 -~- ~- ~-- ---.....-, 

~· •r 

I 
J 

l 
r 

~ -

s, a. 1 8-, 9, 101,:12 NUMBER F9RMAT _ 8 7 6 5 4 3 2 1 .. 

.. 1r 

a 
J 

~ 

::.._ .. -·· - -- . - ·-····· 
~ 

STARTLOAD - 1 . - 0 1 1 0 1 1 1 0 
.. --··-··- "'-• • •a 

1 ODD x ·x x 1- o· 0 1 ·o·- o-,, 
EVEN x x x 1 0 0 0 0 0 

2 ODD x x x o. 0 0 0 0 0 
EVEN x x x 0 0 0 0 0 0 

. 3 'ODD x x x 0 0 0 0 0 1 
EVEN x x x 0 0 0 0 0 0 

4 ODD x x x 0 0 0 0 0 0 
EVEN x x x 0 0 0 0 0 0 

5 ODD x x x 0 - 1 0 0 0 0 
EVEN x x x 0 0 0 0 0 0 

6· ODD x x x 0 0 0 0 0 0 
EVEN x x x 0 0 0 0 0 0 

l • I t 7 ODD x x x 0 0 O· ·-1 0 0 
1 r , ' l EVEN x x x 0 1 1 1 1 0 

8 ODD x x x 0 0 0 0 0 0 
EVEN x x x 0 0 0 0 0 0 

9 ODD x x x 0 0 0 0 0 0 
EVEN x x x 0 0 0 0 0 0 

10 ODD x x x 0 0 0 0 0 0 
EVEN x x x 0 0 0 0 0 0 

END LOAD 1 0 1 1 0 1 1 1 1 

-

Code 6E (Hex) will default to the 6-8 LPI switch, Code 6C (Hex) will set the Printer to 6 
LPI, Code 8D (Hex) will set the Printer to 8 LPI. 

With the format of odd and even tape data words as shown, it is possible to generate an 
invalid end DAVFU load. It is undesirable then to use 2F (Hex) for a valid tape data word 
(Data Bits 7 and 8 and Paper Instruction are don't care bits). · 

X• Don't Care Bit 
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INTERFACE CONNECTORS 

The standard connector provided with the printer is 
an · AMP 50 pin connector, AMP part number 
7 45646-1. The connector is .. shown in Figure 5-6. 
Tables 5-4 and 5-5 show the interface signals and 
their associated connector pin assignments. No 
data cable or mating.connector is provided with the 
prip.ter. 

Optional Interface Connector 

The optional connector is an AMP Type M Series 
Connector, AMP part number 200277 02. The connec­
tor is plug compatible with the Winchester 50 pin 
MRAC 50 SJ connector. The connector and its assoG 
ciated hardware are shown in Figure 5 .. 7. Tables 5-6 
and 5-7 show the interface signals and their asso­
ciated connector pin assignments. No data c~ble or 
mating ~o~~ctor.is provided wi_th the printe~. 
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PINNO. 

22 
8 

.21 
7 

23 
7 

38 
37 
19 
3 
20 
4 
1 
2 

41 
40 
34 
18 
43 
42 
36 
35 

0 

0 

·CONNECTOR 
AMP NO. 
745646-1 

FIGURE 5-6. D-TYPE 1/0 CONNECTOR CONFIGURATION 

TABLE 5-4. D-TYPE 1/0 CONNECTOR PIN ASSIGNMENTS (SHORT LINE) 
I 

SIGNAL PINNO. SIGNAL 

+READY 28 +DATA8 
-READY RETURN 44 DAT A 8 RETURN 
+ONLINE 46 +INTERFACE VERIFY • 
ON LINE RETURN 45 INTERFACE VERIFY RETURN 
+DEMAND 24 +TOP OF FORM 
DEMAND RETURN 8 TOP OF FORM RETURN 
+DATA STROBE 25 +BOTTOM OF FORM 
DATA STROBE RETURN 9 BOTTOM OF FORM RETURN 
+DATA 1 47 +EVFU INSTALLED 
DAT A 1 RETURN 33 EVFUVERIFY 
+DATA2 50 +IDENTO 
DATA 2 RETURN 32 IDENT 0 RETURN 
+DATA3 49 +IDENT 1 
DAT A 3 RETURN 16 IDENT 1 RETURN 
+DATA4 31 +BUFFER CLEAR 
DAT A 4 RETURN 15 BUFFER CLEAR RETURN 
+DATA5 12 +5 VOLT (TEST ONLY) 
DATA 5 RETURN 39 5 VOLT (TEST ONLY) RETURN 
+DATA8 26+48 +VFURDY 
DAT A 8 RETURN 10+ 17 VFU ROY RETURN 
+DATA 7 30 +PAPER INSTRUCTION 
DAT A 7 RETURN 14 PAPER INSTRUCTION RETURN 
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PIN NO. 

22 
6 

21 
7 

23 
7 

38 
37 
19 
3 

20 
4 
1 
2 

41 
40 
34 
18 
43 
42 
36 
35 
28 
44 

TABLE 5-6:----D-TYPE 1/0 CONNECTOR PIN ASSIGNMENTS (LONG LINE) 

SIGNAL 

+READY 
.. READY · 
+ONLINE 
·ONLINE 
+DEMAND 
-DEMAHD 
+DATA STROBE 
..CATA STROBE 
+DATA 1 
-DATA 1 
+DATA2 
·DATA2 
+DATA3 
-DATA3 
+DATA4 
-DATA4 
+DATA5 
-DATA5 
+DATA8 
-DATA8 
+DATA 7 
-DATA 7· 
+DATA8 
-DATA8 
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PINNO.· 

48 
45 
24 
8 
25 
9 

47 
33 
50 
32 
49 
18 
31 
15 
12 
39 

26+48 
10+ 17 

30 
14 

SIGNAL 

+INTERFACE VERIFY 
.. INTERFACE VERIFY 
+TOP OF FORM 
-TOP OF FORM 
+BOTTOM OF FORM 
-BOTTOM OF FORM 
+EVFU INSTALLED 
-EVFU VERIFY 
+IDENTO 
-IDENTO 
+IDENT 1 
-IDENT 1 
+BUFFER CLEAR 
-BUFFER CLEAR 
+5 VOLT (TEST ONLY) 
-5 VOLT (TEST ONLY) 
+VFURDY 
-VFURDY 
+PAPER INSTRUCTION 
-PAPER INSTRUCTION 



FIXED MALE JACKSCREW 
AMP No. 201092·1 

CONNECTOR WITH 
. CONTACT SOCKETS 

AMP No. 200277·2 

FIXED FEMALE JACKSCREW 
AMP No. 201089-1 

+ + 
+ + 

+ 

+ + 
+ 

FIGURE 5-7. WINCHESTER TYPE I/O CONNECTOR CONFIGURATION 

TABLE 5-6. WINCHESTER TYPE 110 CONNECTOR PIN ASSIGNMENTS (SHORT LINE> 

PINNO. SIGNAL ··~··-··-~·PIN NO. SIGNAL 

cc +READY v +INTERFACE VERIFY 
EE READY RETURN x INTERFACE VERIFY RETURN 
y ·'+ONLINE s +TOP OF FORM 

AA ON LINE RETURN u TOP OF FORM RETURN 
E +DEMAND M +BOTTOM OF FORM 
c DEMAND RETURN p BOTTOM OF FORM RETURN 

+DATA STROBE e +EVFU INSTALLED 
m DAT A STROBE RETURN h EVFUVERIFY 
B +DATA 1 d +IDENTO 
D DATA 1 RETURN f IDENT 0 RETURN 
F +DATA2 a +IDENT 1 
J DAT A 2 RETURN c IDENT 1 RETURN 
L +DATA3 A +BUFFER CLEAR 
N DATA 3 RETURN H BUFFER CLEAR RETURN 
R +DATA4 HH +5V (TEST ONLY) 
T DA TA 4 RETURN K 5V (TEST ONLY) RETURN 
v +DATA5 W+FF +VFURDY 
x DA TA 5 RETURN Y+DD VFU ROY RETURN 
z +DATA8 p +PAPER INSTRUCTION 
b:J DAT A 8 RETURN s PAPER INSTRUCTION RETURN 
n +DATA 7 
k DATA 7 RETURN 
u +DATA8 
w DAT A 8 RETURN 
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TABLE 5·7. WINCHESTER TYPE I/O CONNECTOR PIN ASSIGNMENTS (LONG LINE) 
.. _ _, .... _. -. .... -----:.,~ -

I ( 

PINNO. SIGNAL PINNO. SIGNAL 

cc +READY v +INTERFACE VERIFY 
EE -READY x -INTERFACE VERIFY 
y +ONLINE s +TOP OF FORM 

AA -ONLINE u .;.TOP OF FORM 
E .+DEMAND M +BOTTOM OF FORM 
c -DEMAND p -BOTTOM Of. FORM 

·+DAT A STROBE • +EVFU INSTALLED 
m . "'DATA STROBE h -EVFU VERIFY 
B +DATA 1 d +IDENTO 
D -DATA 1 f -IDENTO 
F +DATA2 a +IDENT 1 
J -DATA2 c -IDENT 1 
L +DATA3 A +BUFFER CLEAR 
N -DATA3 H -BUFFER CLEAR 
R +DATA4 HH +5V (TEST ONLY) 
T -DATA4 K -5V (TEST ONLY) 
v +DATA5 W+FF +VFURDY 
x -DATA5 Y+DD -VFU ROY 
z +OATA8 p +PAPER INSTRUCTION 
b ~-DATA6 s -PAPER INSTRUCTION 
n +DATA 7 
k -DATA 7 

.u +DATA8 
w -DATA8 

........ -.. ~-·-·. --·- -·. -- ··-· --
~ 
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SECTION VI . 
CPU AND PRINT HEArfELECTRONICS BOARDS 

Thia section contains general information on the 
CPU board and the Print Head Electronics board. 
More detailed information will be· documented in 
the following sections~ 

The CPU board is controlled by an 8085 
microprocessor. It works in conjunction with the 
personality module to set up the printer's configura­
tions and is the "go between" for the printer and the 
data source. It sends all commands to the Print 
Head board, which actually controls the action of 
the printer. 

CPU BOARD FUNCTIONS <See Figure 8-1 and 
·8-2) 

The CPU · bO&id~- contains the following major 
functions: 

a.. Contains the main microprocessor and program 
memory. 

bo Contains the print buffer and EVFU BAM. 
Co Contains the band tracking microprocessor. 
d. Provides all clocks and timing. 
e. Generates HEP pulses. 
f. Provides fault sensing. 
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g. Provides stepper motor controlso 
h.. Controls the bus. 
i. Generates the compare pulses. 
j. Controls the status display. 
k. Controls the EVFU. 

PRINT BEAD BOARD FUNCTIONS (See 
Figme8-3) 

The Print Head board contains the following m£jor 
functions: 

a. Provides the drive for both the horizontal mid 
vertical stepper motors. 

b. Provides control for the blower. 
c. -~ Provides ribbon drive. 
d. Provides band drive. 
e. Controls the paper clamps. 
f. Controls the line counter. 
g. Contains the + 5V regulator circuitry. 
h. Contains the power inhibits circuitry. 
i. Contains the character and home pulse sync 

and the phasing circuitry. 

The Print Head board· also contains an LED which 
indicates that + lOV is present to the boarcL This 
+ lOV is an input to the +5V regulator. 
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CPU BOARD 

The CPU board contains a scratch pad RAM (Port 5) 
and Bus Control (Port 3) in addition to Ports 1, 2, 
and 4, which are documented in Section 7. 

Port 5 a/O and Scratch Pad RAM) . 

lnpu'lll to Port S: 
. ' 

a. Control Panel 
b. BandID 
c. Horizontal Reader 

Otdpu'ltl from Port S: 

a. Page Length Identification 
b. Configuration Data and Pulse Synchronization 
c. Timer Start 
d. Fault Indication 

Port 3: · <Bus Conuol Signal and Timers) 

lnpu'lll toPort 3: 

a. Timing Circui~ 
b. Statistical Band ID 
Co EVFU Load Information 
d. Status Request:_-

Outpu'lll from Port~: 

a. BSA VL (Bus Available) 
b. PRTEN (Print Enable) 
c. Paper Control -

CPU LED's 

There are three LED's installed on the board which 
provide the ability to observe the Horizontal Hold, 
Vertical Hold and- Printing in Progress (PIP) 
functions. ~ 

LED 1: LED 1 is the right most LED as viewed 
from the component side of the board and is lit when 
Horizontal Hold is in progress. 

LED 2: LED 2 is the middle LED and is lit when 
Vertical Hold is in progress. 

LEJ) 3: LED 3 is the left most LED as viewed from 
the component side of the board and is lit when 
printing is in progress. 
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There are three switch networks (SWNl thru­
SWN3) installed on this board which allow th~ Cusc 
tomer Engineer the ability to program the printer to 
various configurations. See the Installation and 
Checkout . Instructions for locations of the switch 
networks on the CPU board. . 

Switches 

Auto Fine Feed Switch (SWN2, SW3, loea.t'ion. 
FJ): The auto line feed DIP switch allows the selec­
tion of an automatic line feed upon recognition of a 
Carria'e Return CCR) coptrol code. 

1321136 Column, &lect Switch. (SWN3, SWS, loca­
tio" G13): The 132/136 column select DIP switch 
determines the print line length. This switch mu8t 
be set before the printer is powered ON since it is 
only sampled during the Power On initialization 
sequence. The selection of this switch is based on 
the hammer configuration of the printer. It would 
not be possible for the unit to print 136 columns if 
the printer is equipped with only 66 hammers (132 

· column printer). It is possible, however, to have the 
printer print 132 columns Conly use 66 of the 68 
ham.~ers) if the· printer is equipped with 68 ham­
mers (136 column printer) by setting this switch. 

Form.a Con.trol Select Switches (SWN3, SWl and 
S1V2, loea.t#fln, G13): These two switches determine _ 
the paper motion for;mat code and must be set before 
the printer is powered ON, since they are only 
sampled during the Power On initialization 
sequence. The selectable modes are as follows: 

ao Forms Length Control Mode (FLC Mode). 
These two thumbwheel switches on the right 
side of the Control Panel allow the operator to 
select the form length in whole inches and frac-
tional inches. · 

bo 1/0 Loadable Vertical Format Unit Mode 
(IOVFU). Vertical format information is 
loaded into the printer's RAM buffer over the 
interface lines. The appropriate BOF switch 
must also be turned ON. 

c. Tape Loadable Vertical Format Unit Mode 
(TL VFU). Vertical format information is 
loaded into the printer's RAM buffer by adding 
a tape reader which reads a punched format 
tape into the printer's RAM buffer. The ap­
propriate BOF switch must also be turned ON. . 



Refer to the Maintenance Manual <Fault Isolation 
section) for switch set up on the CPU boarcL Refer 
to Section 3 <Vertical Motion Formatting) for addi­
tional information o~ switch func~ons. 

Bottom of Formt1 Select Switch.ea (BOF Switcha) 
(BWN2, SW'l antl SW2, 1.ocation F2): These two 
switches select the channel to be used as the Bottom 
of Forms CBOF) when operating in the optional 
IOVFU or TLVFU m~ea. They must be set before 
the printer is powered ON, since they are only 
sampled during the Power On initialization 
sequence. Channels 2, 8, or 12 may be selected as 
the BOF channel by selecting different combinations 
of switches. 

Slew to Top of Formt1 (T()F) Sel.eet Swi~l&a 
(SlVN3, SWB, location G13):.This switch allows 
the paper to advance to or through the Top of Forms 
position. In one mode the paper will slew through 
the top of forms to the line count specified in the 
line counter command.. In the alternate mode, the 
paper slew will stop. at the top of form position 
rather than the specified line count. 

Perforation Slt.ip Length Select Switch.ea (SWN3, 
SW3 and SW4, locatio11 G13J: These two switches 
are only active when in the Forms Length Control 

· (FLC) mode and when the APS switch on the Control 
Panel is turned ON. By configuring these swi~es 
to various positions, a 3, 4, 5, or 6 line skip between 
top and bottom of forms (and over ·the paper 
perforations) can be performed. In the optional 
IOVFU or TL VFU modes, the perforation skip 
length is determined by the top and bottom of forms 
channels. Refer to the Maintenance Manual (Fault 
Isolation section) for switch set up on the CPU 
board. 

VertiCal Tab (VT) Select Chann,el 3 or 4 Switch 
(SJVN3, SW7, locatio11 G13): This switch is only 
active in the optional IOVFU or TLVFU modes &n:d 
allows a vertical tab ·<VT> command to select either 
channel 3 or channel 4 of the EVFU data. If the 
EVFU data is not loaded, the VT command will 
generate a channel select (CHSL) error and the 
printer will perform a single space paper motion. 
Refer to Table 3-1 for EVFU load format and Table 
3-2 for paper motion comm.ands and control codes. 

Teat Print Mode Select Switch (SWNl, SW9, loca ... 
tion top right aide): This switch can be set to a spe0 

cial mode which allows special tests for diagnostic 
routines or a standard mode which allows various 
test print patterns. The special diagnostic routines 
are intended for C.E. usage only. This switch should 
always be left in the standard mode for operator 
usage. Refer to the Maintenance Manual (Fault Iso .. 
lation section) for switch set up. See C.E. Diagn~tic 
Routines following for a description of the routines 
available. 

Character Pattern Select Switches (SWNl, SW'a 1 
tkrii 8, location top right aide): These eight 
switches allow selection of special diagnostic rou­
tines when in the special mode or allow selection of 
a test print character when in the standard mode. 

When the printer is put back into service~ these 
switches should never be left in a position which 
selects a ·code whose position on the print band has 
no character. This could result in band or hammer 
damage if printing occurs at this character 
position. Refer to the Maintenance Manual (Fault 
Isolation section) for switch set up, for the diagnos­
tic :routines available and the ASCII character 
switch positions: 

C.B. Diagnostic Routines 

When the Test Print Mode Seleet switch is in the 
special mode position and when the Configuration 
Test switch on the Control Panel has not been 
selected, certain diagnostic routines are available to 
the Customer Engineer. These tests are selected by 
activating the appropriate DIP switch on the CPU 
board. After selecting the desired diagnostic 
routine, the function may be activated by pressing 
the Test Print switch on the Control Panel and 
exited by pressing the switch again. Most fault sens­
ing is suppressed during these routines in order to 
allow fault diagnosing or set up to occur. The follow­
ing diagnostic routines are available: 

• Sliding Alphabet 
• Horizontal Motion (Shuttle) 
• Horizontal Set Up 
• Vertical Motion <Exercise Vertical) 
• LoadEVFU 
• Display Test 
• Run Ribbon and Band (Ribbon/Band Motion) 
• Examine Print/EVFU Memory . 



Sliding AlplaGbet: 

9 8-- 7 6 S 4 3 2 I OFf' · 

By setting the DIP switches on the CPU board as· 
shown above, a sliding alphabet pattern is printed 
once the Test Print switch on the Control Panel is 
pressed. The sliding alphabet pattern will shift on 
character through the entire code set available on 
the installed print band. 

Horizontal Motion (Shuttle): 

SWN I ON 

~HHHHHHH~ 
9 8 7 6 S 4 3 2· I OFf' 

By setting the DIP switches on the CPU board as 
shown above, the printer exercises the horizontal 
system only once the Test Print switch on the Con .. 
trol Panel has been· pressed. This .. ls ·a horizontal 
shifting routine which shifts the hammer bar left to 
right and right to left. 

Horizontal Set Up: 

SWN I ON 

~HHHHHH~~ 
9 8 7 6 S 4 3 2 OFf' 

By setting the DIP switches on the CPU board as 
shown above, a horizontal set up routine is activated 
and may be used as an aid in the adjustment of the 
horizontal shift system once the Test Print switch 
on the Control Panel is pressed. 

The rll'St depression of the Test Print switch places 
the horizontal four phase stepper motor on phase A 
of its sequence. Subsequent depressions of the Test 
Print switch places the stepper motor in each of the 
possible full step positions (phases A, B, C, D, A', B', 
and C'), and some of the half step positions (phases 
AB and DA'). The actual phase or phases are .dis­
played on the Control Panel's display. The phase po-
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sition CA, B, C, etc.) is alternately displayed with the· 
horizontal position transducer level (HOME or 
NHOM). The position C' represents the right most 
position of the hammer bar which is used in the com­
pressed pitch mode. The next depression of the Test 
Print switch will cause the routine to be exitec:L 
Refer to the Hammer Bar Home Position Adjust­
ment Procedure in Section 4 of the Maintenance 
Manual for further information. 

Vertical Motion. (Eurciae Vertical): 

9 8 7 6 S 4 3 2 OFf' 

By setting the DIP switches on the CPU board as 
shown above, the printer will exercise the. printer's 
vertical paper motion system in one of two modes 

· once the Test Print switch on the Control Panel has 
been pressed. 

a. If the EVFU is not loaded, successive single · 
line feeds will be performed. 

b. If the EVFU is loaded, a vertical slew to each 
channel loaded will occur with a printout of 
that channel selected at that line. 

Load.EVFU: 

SWN I ON 

~·HHHH~~~~ 
9 8 7 6 S 4 3 2 OF'F 

By setting the DIP switches on the CPU board as 
shown above, the printer Will load a "canned" pro­
gram into the EVFU memory once the Test Print 
switch on the Control Panel has been pressed. This 
routine loads all channels into EVFU memory on 
half inch paper intervals. Starting with channel 1, 
each channel is loaded into memory and the selected 
BOF (bottom of forms) channel is positioned 
appropriately. Once this load is complete, the L VFU 
(Load VFU memory) status displayed on the Control 
Panel is no longer displayed. 

If the EVFU mode is not selected (SWN3, SW?s 1 
and 2) before executing this diagnostic, a NOLD (No 
Load) status will be displayed on the Control Panel 
for two seconds . 

• 



An On Line operation· immediately after executing 
this diagnostic should not be attempted since the 
EVFU data may not be appropriate. The printer 
should be powered OFF prior to an On Line operation 
after· using this diagnostic to erase the •canned" 
EVFU program. 

Display Test: · 

98765432 OFF 

By setting the DIP switches on the CPU as shown. 
above, the printer will enter a test routine wltich ex­
ercises the Control Panel's diagnostic display once 
the Test Print switch has been pressecL Once the 
switch is pressed, all sixteen segments of the alpha .. 
numeric display will light. Pressing the switch 
again will blank the display until the switch is 
released, at which point the normal status of the 
printer will be displayed. 

R•n Ribbon a.nil Band <Ribbon/Band. MotionJ: 

98765432 OFY: 

By setting the DIP switches on the CPU board as . 
shown above, the· printer will enter a routine which 
activates only band and ribbon motion once the Test 
Print switch on the Control Panel is pressed. Since 
faults are ignored by the printer, this routine may. 
be used for fault diagnosing or adjustments. 
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Ezamine Print/EVFU Memory: 

9 8 7 .. 6 5 4 3 2 OFF 
.:~·-· 

By setting the DIP switches on the CPU board as 
shown above, the printer enters a routine which 
allows either the print buffer memory or the EVFU 
data· memory to be examined and displayed on the 
Control Panel's diagnostic display once the Test 
Print switch on the Control Panel is pressed.·-·-~·-··· . 

The diagnostic display will alternately display 
"EVFU" and "BUFR." Depression of either the 
Form Feed switch or the Single Cycle. switch while 
the selected memory segment. (EVFU or BUFR) is 
displayed will cause the printer to enter the read 
memory mode of the selected segment. In this mode 
the left two digits of display will provide the address 
of the memory location. The right two digits of the 
display will provide the hexidecimal representation 
of the data in memory. 

When the print- buffer (BUFR>'•tis- the--selected 
segment, the address range is OOH to FFH. When 
the EVFU memory (EVFU) is selected, the address 
range is from OOH to 162H. Since the left two digits 
cannot display this range of addresses, the period of 
each digit will be lit when the EVFU address incre­
ments above FFH. The period will oe displayed up 
to the muimu:m, ___ address of 62H._!Vhi_f!_l\..,.~ll~ws ad0 

dressing up to 355 bytes of EVFU memory. The ad­
dress may be incremented by pressing the Single 
Cycle switch or decremented by pressing the Form 
Feed Switch. Holding either switch down for more 
than .5 seconds will cause the routine to enter the 
auto increment/decrement mode, which will stop as 
soon as the switch is released. 



---·--------·-- .. ~~~Tl0"9 VII 
__ Vl;~TICAL AND HOR_IZO"'TAL SYSTEMS 

Thia section contains detailed information on the 
electronics required for vertical and horizontal 
movement. It .iso contains the control and drive cir­
cuits plus the drive mechanisms themselves. 

CONTROL SIGNALS <from CPU Board) 

Software of Port 2 

Vertical lnpu'lll to Part 2: 

a.. Forms Control Select (switches) 
b. Perforation Skip Select (switches) 
Co Out of Paper COOP) 

· Vertieal Outputa from Part 2: 

a. Phases A through D 
b. Vertical Hold 
c. Vertical 2 phase motor 
do PIP (Printing in Progress) 

Horizontal lnpu'ta ta Part 2: 

a. Bus information 

Horizontal Outpu'lll from Part 2: 

a. Phases A through D 
b. Horizontal Hold 
c. Horizontal 2 ph~ motor. 

Port! 

lnpu'lll to Part l: 

a. 360 or 720 LPM Configuration 
b. PMV CLR (Paper Motion Verification Clear) 
c. · Auto Line Feed (switch) 
d. Slew To or Slew Through Top of Form (switch) 
e. 132 or 136 colmnn select (switch) 

Outputs from Port 1: 

a. Bus information 

Port4 
- ~~ ::-_. ..... ,~--·-... ~.,.,.--

Inputa to Part 4: 

a. Bottom of Form select (switches) 
b. Page Length select (switches) 
c. Vertical Format Unit Channel 

Outpu'la from Part 4: 

a. Vertical Format Unit motor control 
b. Test Print Pattern select information 



STEPPER MOTORS 

The vertical and horizontal stepper motors used in 
this printer are identical. They move in 1.8 degree 
increments. It takes 200 steps for the motors to 
achieve a complete ~volution (380 degrees). 

For vertical motion to occur, it requires 32 steps of 
the motor for the paper to advance 1/6 inCh (6 lines 
per inch), and 24 steps of the motor for the paper to 

· advance 1/8 inch (8 lines per inch). See the Timbig 
Diagrams in the logic schematics for timing 
relationships. 

.• 

DRIVE SIGNALS (From the Print Head 
Electronics board) 

The combination of two phases Horizontal Hold and 
Vertical Hold plus Band On allows the Stepper 
Enable signal to occur. The Horizontal or Vertical 
two phase signals and the Hold signals are routed 
through a Hybrid SMCC (Stepper Motor Constant 
Current) to one-shots (69 us for Horizontal, 35 us for 
~ ertical) then they are •anded• ~th a motor phase 
and Stepper Enable. The output·of this circuitry is 
applied to drive transistors for the vertical and hori­
zontal drive motors. The drive transistors then feed 
back to the Hybrid SMCC. . 

Phases A and C or B and D of the Vertical or Hori­
zontal Phase signals are always •anded• to give one 
of the signals required for the Stepper Enable 
signal.. This can be monitored at TPlO on the l>rint 
Head Electronics boanL 
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SECTION VIII 
BAND AND. RIBBON SY$TEMS 

Thia section eontains information on the band Chand 
timing signals, band tracking) system and the 
ribbon system. 

The·· print band is the key to all the timing in the 
printer. The band speed must be sensed by the print­
er in order to properly sequence hammer ilring. The 
printer must also sense the number .of characters in 
the font on the band so that the proper number of 
ASCII codes can be generated. The number of home 
marks or statistical font identification marks on the 
band must be identified in order to set up either 
standard or compresaed pitch and the proper print 
speed. The printer·U888 this control derived from the 
band for the print sequence to control ribbon motion. 

PRINTBANDCONTBOL 

The print band is designed to be operator changable 
which allows maximum character set flexibility. 
The banclisdriven by an AC synchronous motor at a 
rate of 120 inches per second. The positions of the 
characters on the band is monitored through a band 
seniOr"-isseiilbly and raised lines OD the band. The 
raised lines below the characters are character 
pulses. There is one line beneath every character on 
the band. The raised line(s) above the characters are 

. -home pulses and identifies the band two ways: 

1. The line or lines above the characters identifies 
the beginning of each font or set of characters 
on the band. The character sequence of each 
font is identical (unless a statistical band is 
installed). 

2. The line or lines above the characters identifies 
--~ - --the band as. a standard band, compressed pitch 
--~·-· ·--- -------band or statistical band. Standard bands have 

one line above the beginning of each font, com­
pressed pitch bands have two marks, statistical 

· bands have three or more marks. 

Character pulses control band speed, home pulses 
control band detected. Band control is achieved by 
employing an 87 48/8048 microprocessor chip on ~he 

8·1 

CPU board. An 8255A-5 programmable interface 
(on the CPU board) uses signals from the 8748/8048 
and the 8085A-2 (both on the CPU board) to provide 
BMC Chand motor control), RIB ADV (ribbon 
advance), and an input to statistical sequencing. 
See the timing diagra:ms and logic schematics. 

Outputs from 874818048: 

a. BMSE 
b. BSE 
c. Band20 
d. Band21 
e. Band Detected 
f. Bus line from 8085A·2 

lnputa to8748/8048: 

a. Pre Character Pulses 
b. Print Enable 
c. Home Sync Pulse 
d. Pos 1 

·e.-·- -·····Poso--···, ---····· - -------- - - -··----.-- -·--.·--·····-·-·-·-·~--····-· -
C. BMC (feedback) 

RmBON CONTROL 

The ribbon cassette and it& rollers are -operator 
changable. Ribbon. motion is achieved by an AC uni­
directional motor which is started by a signal from 
the 8255A-5 chip, Port 1 as a result of the Print 
Enable signal. Ribbon motion stops 900 msec 
(approximately 1 second) after printing is complete. 
Ribbon motion and pre&ence ()f ribbon is detected by 
a sensor which consists of a rotor and hall effect 
switch, housed-in the pressure- roller assembJy. --

The useful ink life of the ribbon is 400,000 lines 
when printing a typical field pattern (400,000 lines 
is equivalent to 18X106 characters). 

Ribbon jams are minimized by the use of a resonator 
on the right side of the cassette which allows the 
ribbon to "float" off of the bottom of the cassette 
thereby yielding smooth ribbon delivery. 
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SECTION IX 
HAMMER DRIV.ER a.QA.RI) A"'I) H.AMMER MODULE ASSEMBLIES . 

This section contains detailed information on the· 
hammer bank components and Hammer Driver 
Board functions and signals . required to rire 
hammers. 

PRINT HAMMEB SYSTEM 

This printer uses a time-shared linear hammer 
technology to print a line of data by shifting the 
hammer bar left and right with a stepper motor. 
This shifting of the hammer bar allows each 
hammer to print more than one column. Each 
hammer prints two columns in standard pitch mode, 
and three columns in compresaed pitch mode. The 
stepper motor shifts the hammer bar in .100 inch 
increments when operating in the standard pitch 
mode, and .066 inch increments when operating in 
the compressed pitch mode. See Figure 9-1. 

9-1 

The print hammers are mounted in removable 
modules on the hammer bar with four hammers per 
module for 136 column (68 hammers) machines. For 
132 column (66 hammers} machines there are four 
hammers per module except for the end module, 
which only has two hammers. See Figure 9-2. 

A ham.mer bank and actuator assembly is located 
behind the hammer module mounting bar. This as­
sembly contains the actuators and push rods that 
drive the print hammers. For each hammer there is 
one pushrod and one actuator assembly. Each actua­
tor assembly is 'composed of an actuator, a striksr, a 
coil and a pushrod. The coil is controlled by a 
hammer driver circuit located on the hammer driver 
board.. When the coil is energized by the drive 
circuit, it attracts the actuator, propelling the strik­
er forward. The striker propels the pushrod forward 
against a spring loaded hammer. The hammer is 
then driven forward against the paper, ribbon and 
print band to print the character. Upon impact, the 
hammer rebounds to its original starting position. 
Its oacillations are dampened by the hammer return 
spring. The hammer is brought to a complete rest by 
the . spring before the next firing time of the 
hammer. See Figure 9-3 and 9-4. 
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HAMMER DRIVER BOARD 

The ham.mer driver circuits control the operation of 
the actuator assemblies which drive the print ham­
mers forward. There are 68 driver circuits contained 
on this boarcL With a column capacity of 136 
columns (two hQrizontal positions of 68 hammers), 

·each driver circuit operates an actuatore When a 
smaller colmim capacity. is used (132 columns with 
66 hammers), two load resistors are installed on the 
ham.mer driver board connectors for the last. 
columns not used. Two resistors are necessary be­
cause each ham.mer prints two columns. 

The ham.mer driver board also provides the + 36V 
regulator circuitry. Thia circuitry converts the 
+ 50V input power to the board to a regulated + 31V 

· with over/under voltage protection. The under vol-

tage limit is + 33V, the upper voltage limit is + 39V. 
· It voltage variances occur beyond these limits, the 

printer will crobar Gose its +36V supply). If the 
printer does crobar, the +36V can be restored by 
powering the printer OFF then ON. 

9-6 

There is a paper motion verification CPMV) circuit 
on this board which senses the movement of paper. 
The sensor is located on the inner throat plate and 
serves two functions: Paper motion sensing and out 
of paper COOP) sensing .. This PMV sense circuitry 
sends an output pulse from a hall effect ·sensor 
generated by a rotating wheel moved by the motion 
of the paper. Paper must move within 2.6 MSECo If 
paper does not move within this time period, a fault 
condition (FRMSl will occuro This circuitry is only 
active when the printer moves, or tries to move 
paper. 
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RAMMER FIRING 

A print cycle can be started once the printer has 
loaded a line of data, recognized a character pulse, 
and a compare timing sequence has been completed. 
A compare timing sequence is completed between 
every character pulse on the band. Its function is to 
load the hammer driver shift register with compares 
between the memory data ·code and the character 
generator (or Image ROM if using a statistical 
band). See Figure 9·10. 

During a compare timing sequence, every other 
· memory location depending on the current position 

of the hammer bar (either odd columns or even 
columns) is compared to a code generated by a char· 
acter generator. A character generator simulates 
band character codes for every character on the 
band. This sequence is repeated for every font (or 
sets of characters) on the band. At the beginning of 
every simulated font, the character generator is 
reset to a predetermined count: 20 hex for 48, 64, 
and 96 character bands; and 0 hex for 128 character 
bands. A total of 68_compares are attempted for each 
compare timing sequence. 

During the f"lrst compare timing sequence no print· 
ing is done because-.:the shift register is beinr loaded 
with printable data. Compares are printed after the 
second and before the third character pulse. Printing 
of compares is always delayed by one character 
pulse. During the printing sequence another com· 
pare timing sequence is taking place so that printing 
can occur between the next two character pulses. 

9 .. 9 

The HEP STB (Hammer Enable Pulse Strobe) · 
signal is a basic subscan clock •ignal which is coinci­
dent with the Subscan 1 thru Subscan 4 (SSl thru 
SS4) pulses. The time between two band character 
pulses is referred to as a scan time called the HEP · 
STB signal. The HEP STB signal is divided into 
fourths and generates the SSl thru SS4 signals, 
making this _a four subscan system. These subscans 
represent relative t~e intervals at which hammers 
can be ill'8d. ·· 

This printer uses two horizontal printing positions 
in standard pitch; a home position of the hammer 
bar and a shifted position of the hammer bar~ In 
each of these two positions there are hammers posi· 
tioned at every column. When the hammer bar is in 
the home position, the odd columns on the forms 
have hammers and those columns can be printed. 
When the hammer bar is in the shifted position, the 
even c:Olumns on the forms have hammers and those 
columna can be printed. However, due to the spacing 
between characters on the band, only every other 
hammer <or every fourth column on the forms) will 
be lined up with a band character during any one 
subscan. During either horizontal position this 
printer will print during two (of the four) subsca.ns. 
Since the hammer and character alignment for both 
subscans takes place at the same time, the hammers 
for both subscans are ilred at the same time. In the 
home position, SSl and SSS are .ilred together. In 
the shifted position, SS2 and SS4 are fired together. 
In both positions, every hammer is f"lred for every 
character compare. 
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a. 
b. 
c. 
d. 
e. 
f. 
g. 

. h. 
i. 
j. 
k. 

0.2.in. spacing between hammers 
0.1 in. hammer face 
Power stroke • .061 in. 
Free flight· .06 in. 
Flight time • 1820 usec 
Hammer settle time 0 35 msec max. 
Hammer bar horizontal shift • 
(lOcpi) .100 in., (15 cpi) .066 hi. 
Actuator coil resistance • 8.6 ohms 
Actuator arm closure time:. 1480 usec 
Actuator spacing e ... in. (2 rows) 
Maxim.um. flight time adjustment • .03 in .. 





SECTIO·N.X 
fA_ULT_l~Q~TION AND. S_YST~MS SAFETY 

The printer's diagnostic display on the Control 
Panel will indicate three grou~ of statuses and/or 
displays. 

a. Norm.al status of the machine. These statuses 
are documented in Section 3. 

b. Operator Correctable Faults. These faults are 
documented in the operator cards located in 
the printer's band cover beneath the bonnet. 

c. C.Eo Faults. These faults require the removal 
of protective covers are therefore are not an 
operator's function. In many cases, the fault 
can be cleared by simply powering the printer 
OFF for a few seconds, then back ON. If that 
fails, read Systems Safety following, then pro-
ceed to Fault Isolation.. "' · 

SYSTEMS SAFETY 

Hazardous Voltages and Mechanisms 

Maintenance of these printers requires the removal 
of protective covers provided to protect the customer 
and field service repairman from hazardous voltages 
and mechanisms. Maintenance on these printers 
shall only be performed by trained field service 
repairman who have been trained to work on these 
printers with the protective covers removed. When­
ever possible during maintenance operations, discon­
nect the printer power cord from its external power 
source or switch off the printers main circuit break­
er (ON/OFF switch). When power is applied to the 
printer during maintenance operations, care must 
be taken to avoid contact with hazardous voltages 
such as mains circuits and the high voltage section 
of power supplies. 

On low voltage circuits, an additional hazard exists 

Handling of MOS Components: 

MOS <Metal Oxide Silicon) components are present 
on the printed circuit boards in your printer. MOS 
components may be dam.aged by static electrical 
charges which are commonly generated by human. 

·movement such as walking over carpeted floors or 
by friction between clothing and chair seats or desk 
tops. Damage to MOS components may be mini­
mized or eliminated if the following component and 
board handling precautions are observed. 

MOS Component Bandl~ng: 

1. Before handling MOS components, personnel 
should ground themselves via earth ground to 
the printer frame or other earthed metalwork. 

2. MOS components should never be removed or 
installed on boards when printer power is ON. 

3. MOS components should be stored in cond.uc 0 

tive trays (metal or foil lined containers) or 
have their pins joined by conductive foam. 

4. High static materials should be excluded from 
the working area. 

Handling of Printed Circuit Board.a With MOS 
Componen,t lu"ta.lled: 

1. The PCB must always be transported in the 
container provided. 

2. There is no easy way of recognizing a MOS 
component, so if in doubt, assume that one is 
fitted to the PCB you are handling. 

due to the high short circuit current/energy (often 3. PCB's should never be installed or removed 
from the printer when the printer is powered 
ON. 

hundreds of amps) which can flow into a circuit and 
cause damage. Great care must be taken to avoid .. 
the short circuiting of these circuits by tools or per-
sonal metallic · adornments such as rings or 
watchbands. · 
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4. When a replacement board is to be installed in 
a printer, the installer must first touch bare 
earthed metal frame to discharge any static 
electric charge he is carrying. Having done so, 
he should avoid taking any tnore steps on· the 
floor prior to installing the PCB into· the 
printer. He should then remove the PCB from 
its container, handling it in a way which avoids 
any contact with any conducting part of the 
PCB. He should then remove any protective 
Clip, if fitted. to the MOS device and insert the 
PCB. 

5. Prior to removing a PCB, the person removing 
the PCB must again touch a bare earthed 
metal frame, avoid taking any further steps on 
the floor, remove the PCB from the printer, 
handling it as described above, tit protective 
clips where appropriate~ and place the PCB in 
the container provided for the purpose. 

Reconnecting Ground Straps After Servicing 

All covers and major assemblies are grounded to the 
printer frame (earth ground) with ground straps. 
These ground straps are used to provide the printer 
with Electro Static Discharge and Safety Ground. 
Assure that all ground straps are reconnected to 
frame ground after servicing. 

FAULTISOLATION . 

Table 10-1 lists all of the C.E. Faults as they appear 
on the Control Panel's diagnostic display. Before at­
tempting the r,eplacement of a component or a 
board, power the printer OFF for a few seconds then 
power ON. If fault is still present, perform action 
item number 1 then 2, etc., until the fault is cleared. 



TABLE 10-1. BOARD AND COMPONENT SUBSTITUTION GUIDE 
- . --

CONTROL PANEL DISPLAY "> 
< MOST PROBABLE FIX - POWER OFF FOR 2 I ...a 

SECONDS THEN POWER-ON. THEN PROCEED i • - Q. • ••• • • ti) 

CD &O ff> a: N ff) a: a: • ~ - N ff) .. a: - N a: -N Q DOWN COLUMN STARTING WITH 1 THEN 2 . 
.. '° '° ~ U> U> a: 2 U> % ffi 0 ... ... ....... ~ 2 2 a. 2 2 

0 ETC. UNTIL PROBLEM IS ISOLA TED O-N ~ ::> ::> w %~ ~2 % a: a: a: a: < < ... 00 z CD CD CD CD&&. &&.. % z a.. a. a.. a.. a.. a: a: U> a: a: 

2 3. 2 2 1 2 3 1 REPLACE PRINT HEA&OARD 
2 2 2 5 4, 4 3 3 4 3 3 2 2 2 2 5 2 2 2 2 2 REPLACE CPU PCB 1 

1 2 4 1 REPLACE HAMMER DRIVE PCB 

e REPLACE POWER TRANSFORMER 

1 REPLACE IC (B14 ON CPU) 

2 CHECK CLAMP COIL ASSY AND HARNESS 

1 REPLACE FUSE 2 ON AC POWER BO 

3 CHECK/REPLACE BLOWER 

3 3 4 5 REPLACE A.C. POWER BOARD 

2 CHECK/REPLACE HAM ACT COIL ASSY 

4 4 CHECK/REPLACE HORIZ STEPPER 

1 REPLACE RAM 1 (0°14 ON CPU) 

1 REPLACE RAM 2 (0-15 ON CPU) 

1 REPLACE PORT 1 (F-8 ON CPU) 

1 REPLACE PORT 2 (F-12 ON CPU) 

1 REPLACE PORT 3 (F· 11 ON CPU) 

1 REPLACE PORT 4 (F-3 ON CPU) 

1 REPLACE PORT 5 (C· 7 ON CPU) 

1 REPLACE IC (F-6 ON CPU) ... 
1 1 CHECK/REPLACE HORIZ RDR 

2 ADAPTER PCB MISSING & 
5 1 REPLACE ADAPTER CARD & 

1 REPLACE IC (B-8 ON CPU) 

1 BLOWER ON, BLOCKED INLET 

2 2 CHK XFMR AND XFMR CAP CONNECTION 

1 REPLACE IC (B-13 ON CPU) 
1 REPLACE FUSE 3 ON AC PWR BRO. 

1 REPLACE FUSE 4 ON AC PWR BRO. 

1 CHECK CONTROL PANEL CABLE CONNECTION 

2 REPLACE PHE BO. IF LED ON BOARD IS LIT. 

3 REPLACE CPU BO. IF PWR ON LED IS LIT (CONTROL PNU 

4 REPLACE FUSE 1 ON AC POWER BOARD 

e REPLACE CONTROL PANEL 

• • FLASHING DISPLAY 

& . SWITCHES WILL HA VE TO BE RESET. SEE SECTION 2 OF MAINTENANCE MANUAL 
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SECTION XI 
LOGIC SCHEMATICS 

This section contains the logic diagrams for the · @ 
printer. The logic diagrams are presented in a · 
signal index and modular logic format, which will be 
introduced and explained in this section. 

SIGNAL INDEX AND MODULAR LOGIC 
INTRODUCTION 

' The fogic for each printed circuit board is shown in a 
set of schematic diagrams. Each schematic set is 
called a logic module. In front of each logic module 
is a list of signals entering and leaving that particu­
lar printed circuit board. This list is called the 
signal index. These 2 elements make up the.signal 
index and modular logic format. Some of the printed 
circuit boards will have a signal index and logic 
module. Other circuit boards will have the signal's 
input and output intemal to the module without the 
signal index listing. 

Figqres 11-1 and 11-2 show examples of the signal 
indlx headings. Figure 11-3 ·shows the title block of 
the logic module. The following information will ex­
plain these Figures. 

Fipre 11 • l 

@ 

© 

© 

@ 

® 
CROSS REF NO: This number designates · G) 
which logic module is described by the signal 
index. The module numbers, locations and 
names are listed in Table 11-1. 

® PART NUMBER: This is the 8 digit part 
number of the signal index. 

CROSS REF NO:@ 
MODULE LOC:@ 
SCHEMATIC NO:@ 

MODULE LOC: This code identifies the print­
ed circuit board which the signal i~dex is 
describing. 

REV: This letter indicates the current revision 
level of the signal index. 

SCHEMATIC NO: This is the 8 digit drawing 
number of the schematic diagrams for the logic 
module being described. It should match the 
number in block E of Figure 11-3. 

MODULE INPUTS: This title indicates the 
signals listed below it are signals entering the 
board. Normally they enter on the left side of 
the schematic diagram. 

SOURCE: This column indicates where each 
signal comes from. Signals coming from 
components will be shown like this: 1TB3, 
3L01, 4SW!2. Signals coming from other 
boards will be shown like this: 0100::1BPl, 
0200-1PC2, 0300-1PC3. 

SIGNAL NAME: Self explanatory. 

MODULE CROSS REF NO: This column indi­
cates ·where the signal is found in the logic 
module. It will appear in this form: 
0801-Pl-44. 0801 is the number that will 
match block G of Figure 11-3. Pl is the 
connector on the printed circuit board, and 44 
is the pin number of that connector. 

PART NO:@ 
REV: @ 

LOGIC SIGNAL CROSS REF~ DETACHED LIST 

MODULE INPUTS® 

MODULE 
SOURCE SIGNAL NAME CROSS REF NO. 

®' ® CD 
FIGURE 11-1. SIGNAL INDEX HEADING-INPUT 
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Figure 11·2 

@ 

@ 

© 

@ 

-@ 

CROSS REF NO: This number designates 
which logic module is described by the signal 
index.· The module numbers, locations and 
names are listed in Table 11-1. 

PART NUMBER: This is the 8 digit part 
number of the signal index. 

MODULE LOC: This code identifies the print­
ed circuit board which the signal index is 
describing. 

REV: This letter indicates the current revision 
level of the signal index. .. . 

SCHEMATIC NO: This is the 8 digit drawing 
number of the schematic diagrams for the logic 
module being described. It should match the 
number in block E of Figure 11·3. · 

CROSS REF NO:@ 
MODULE LOC:@ 
SCHEMATIC NO:@ 

@ 

® 
<D 

MODULE OUTPUTS: This title indicates the 
signals listed below it are signals leaving the 
board. Normally they leave on the right side of 
the-schematic diagram. 

MODULE CROSS REF NO: This column indi­
cates where the signal is found in the logic 
module. It will appear in this form: 
0801-Pl-44. 0801 is the number that will 
match block G of Figure llg3. Pl is the 
connector on the printed circuit. board, and 44 
is the pin number of that connector. 

SIGNAL NAME: Self explanatory. 

DESTINATION: This column indicates where 
the signals are going. Signals going, to compo­
nents will be shown like this: 1TB3, 3L01, 
4SW2. Signals going to other boards will be 

· shown like this: 0100-lBPl, 0200-1PC2, 
0300-lPCS. 

PART NO:@ 
REV: @ 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE OUTPUTS® 

MODULE 
CROSS REF NO~ 

® 
SIGNAL NAME DESTINATION 

® <D 

FIGURE 11-2. SIGNAL INDEX HEADING-OUTPUT 



Figure 11·3 

@ 

© 

@) 

This is the title block of the schematic sheet 
and normally describes what is in the drawing. 

This code identification block is for use by the 
manufacturing facility only. 

This block indicates. the size of the original, 
drawing. 

Some drawings show this 8 digit part number 
for the printed circuit board ·WITHOUT 
COMPONENTS. 

NOTE 

DO NOT USE THIS NUMBER TO 
ORDER A REPLACEMENT FUNC­
TIONAL BOARD. REFER TO THE 
PARTS MANUAL FOR THE COMPLET­
ED BO~RD ASSEMBLY PART 
NUMBER. 

2 

@ 

® 

@ 

® 

<D 

This is the 8 digit part number assigned to th~ 
drawing set. See note above. 

This block indicates the c~ent revision level 
of the drawing. 

This block is the reference find number for sig­
nals designated by I of Figure 11-1 and G of 
Figure 11-2. 

This block indicates the individual sheets' 
numbered location within the complete set. 

This block shows the module location. It 
should match C of Figures 11-1 and 11-2. 

FIGURE 11-3. LOGIC MODULE TITLE BLOCK 

11-3 



TABLE 11-1. CROSS REF. NO. CODES 

CROSS REF. NO. 

0100 
0200 
0300 
o4oo 
0500 
0600 
0700 
0800 
0900 
3100 

MODULE Loe.-· NAME 

· GENERAL NOTFS 

1BP1 
1PC2 
1PC3 
1PC4 
5PC1 
1Pce· 
6PC1 · 
1PC1 
4PC1 
7PC1 

1. Each logic symbol in the schematic diagram re­
flects the function being performed,<A) compo~ 
nent type,(B) and board location of the device 
CC). See Figure 11-4. 

a Information of device operation is available in 
the key to logic symbols, manual number 
95390100. 

3. All standard devices have the· following DC 
power connections which are not shown aa part 
of the logic symbols:. 

14 PIN DEVICE 
Pin 7 
Pin14 

FUNCTION 
Logic Ground 
+5VDC 

4. Digital: Logic Leveli: 

Input 
HI == greater than 2.0 VDC 
LO == less than 0.8 VDC 

Output 
·HI == greater than 2.4 VDC 
i.o == less than 0.4 VDC 

--&·· -·-~ 00· Filtering:----- . 

16 PIN DEVICE 
Pin8 .. 
Pin16 

a. Filter capacitors are generally located 
near the input power connections. 

b. High frequency decoupling capacitors are 
located between devices, approximately 1 
capacitor for every 3 devices. 

Backplane 
CPU 
Print Head Electronics 
Hammer Driver 
Control Panel 
Input Power 
Interface Adapter 
Personality Module 
AC Program 
EVFU 

6. Square pads on the printed circuit board 
indicate: 

a. Pin 1 of an IC device. 
b. Pin 1 of connectors. 
c. Cathode 'of a diode. 
d. Positive terminal of· electrolytic 

capacitors. 

7. Signals are connected by way of the backplane, 
or interconnections described in the wiring 
diagr~s. 

·. 8. Signals shown in the timing diagrams have 
been simplified for illustration and are not 
true images of the actual signals they 
represent. 

Figure 11-4. LOGIC SYMBOL 
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CROSS REF ... NO .. : 
MODULE LOC: 
SCHEMATIC NO: 

SOURCE 

D100/1PC1 

010D/1PC1 

01.0C/1PC1 
0100/1PC1 
0100/1PC1 
0100/1PC1 
0100/1PC1 

0700 
bPC1 
4'4690608 

PART NO: 
REV: 

DATE: 
P'AGE: 

44690609 
A 

8-2-83 
2 of 3 

LOGIC SIGNAL CROSS REF •. DETACHED LIST 

MODULE IN,PUTS 

M'ODULE 
SIGNAL NAME CROSS REF. NO. 

-ACKNOWLEDGE 0701/Jb-9 
RTN 0701/Jb-K 

+BUSY 0701/Jb-15 
RTN 0701/Jb-S 

+OUT Of PAPER 0701/Jb-10 
+SELECT 0701/Jb-11 
125 KHZ CLK 0701/Jb-12 
-FAULT 0701/Jb-16 
+COMPRESSED PITCH 0701/Jb-14 

RTN 0701/Jb-R 
+SV 0701/Jb-1 
GND 0701/Jb-A 
GND 0701/Jb-D 
GND 0701/Jb-E 
GN:O 0701/Jb-F 
GtJl> 0701/Jb-H 
GND 0701/Jb-L . 
GND 0701/Jb-M 
GND 0701/Jb-N 
GND 0701/Jb-T 

11-72 



CROSS REF. NO. : 
MODULE LOC: 
SCHEMATIC NO: 

MODULE 
CROSS REF. 

0701/Jb-8 
0701/Jb-J 
0701/Jb-25 
0701/Jb-CC> 
0701/J6-24 
0701/J6-CB> 
0701/J~-23 
0701/Jb-CA> 
0701/Jb-22 
0701/Jb-Z 
0701/Jb-21 
0701/Jb-Y 
0701/J6-20 
0701/Jf:i-X 
0701/Jb-19 
0701/Jb-W 
0701/Jb-18 
0701/Jb-V 
070~/Jb-13 
0701/Jb-P 
0701/Jb-17 
0701/Jb-U 

0700 
6PC1 
44690608 

PART NO: 
REV: 

DATE: 
PAGE: 

44690609 
A 

8-2-83 
3 of 3 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

. MODULE OUTPUTS 

~JO. SIGNAL NAME DESTINATION 

-DATA STROBE 0800/1PC1 
RTN 

+DATA BIT 1 0800/1PC1 
RTN · 

+DATA BIT 2 0800/1PC1 
~TN 

+DATA BIT 3 0800/1PC1 
RTN 

+DATA BIT 4 0800/1PC1 
RTN 

+DATA BIT 5 0800/1PC1 
RTN 

+DATA BIT 6 0800/1PC1 
RTN 

. +DATA BIT 7 0800/1PC1 
RTN 

+DATA BIT 8 0800/1PC1 
RTN 

+PARITY BIT 0800/1PC1 
RTN 

-INPUT PRIME 0800/1PC1 
RTN 
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CROSS REF NO: 
MO»ULE LOC: 
SCHEMATIC NO: 

SOURCE 
0800/lPCl 

' 0800/lPCl 

0800/lPCl 

oaoa11Pc1 

0800/lPCl 

0800/lPCl 

aaoa11Pc1 
0600/lPCb 

0600/1.PCb 

0800/lPCl 

0800/lPCl 

oaao11Pc1 

0800/lPCl 
0800/lPCl 

0700 
bPCl 
44689765 

PART NO: 446897b6 
REV: A 

DATE·: 11-2-82 
SHT: 2 

LOGIC SIGNAL CROSS REF: DETACHED LIST 

MODULE· INPUTS 
MODULE 

SIGNAL NAME CROSS REF NO,. 
+T DATA 0701/Pb-4 

-RTS 0701/Pb-B 

-TEST OUT 0701/Pb-21 

-l>TR 0701/Pb-2 

-REV CHAN 0701/Pb-3 

-LOCAL LBK 0701/Pb-20 

•REM LBK 0701/Pb-24 

+5V 0701/Pb-l 

GND 0701/Pb-A 

+VPblR 0702/Pb-l 9 . 

GN]) 0701/Pb-C THRU 
Pb-Z 

GND 0701/Pb-CA> 

GND 0701/Pb-CB> 
GNJ> 0701/Pb-CC> 

+12 VDC 0702/P3-l 

COMMON 0702/P3-2 

-12 VDC D702/P3-3 

11-76 



CROSS REF NO: 
MOl>ULE LOC: 
SCHEMATIC NO: 

MODULE 
CROSS REF~ No: 

0701/Pb-8 

0701/Pb-5 

0701/Pb-ll 

0701/Pb-b 

0701/Pb-10 

07Ql./P6-9 

0701/Pb-13 

· 0701/Pb-12 . 

0700 
bPCl 
44689765 

PART NO: 44689766 
REV: A 

DATE: 11-2-82 
SHT: 3 

LOGIC SIGNAL CROSS REF: DETACHED LIST 

MODULE ·oui'PUTS 

SIGNAL NAME DESTINATION 

+RXD D8DD/1PC1 

-R SET IN 0800/lPCl 

-CTS 0800/lPCl 

-T SET IN 0800/lPCl 

-RLS 0800/lPCl 

-DSR 0800/lPCl 
• 

-RING 0800/lPCl 

-TEST 0800/lPCl 

11-77 



• 

I I :00 

So I• . 

~ ~ 

Q 

! = e1=1 ,,.,'i 

t 

... ; ... ... - ... I!!. 

rl· 
Uif . i 

Hf i 
., I ; 

_, ... , 

I 

~ 

uu 
~ 

+ . I . ssLsesvv I 

i :-~ i i I . 
I .... 

i• •• ... , 
I •' .... 
a _,• 
d -· i 3 Cf 

i ;1 -· .. , 
I 
I 
I 

.. 
---1· 

mr I l '; I 

~~~~~ ~ ~ 

m 

i it~ t 
a c 3 _, 

I ., ~ . _, 

I I I 
I 

~ ~ ~ ~ 

c 

en 
:z 
a: 
a::: 
I-

I 
u 
LIJ 
a::: 
I 

N 

"' NO 
en' 
Q::-

"1111 

----a .,_L_oc_.s_Pc_1 -'-4 I 
CROSS I ....... ----------------------~----....----......,.RE_F_Na_._a,_01.......,1j m c u 

I. 

11-78 



1-6 
1-6 . -:a co ....... 
1-6 

0 

c 

";" . 
(X) 
0 

8 

~ .... ,.,.. 

A 1-'---.--o 

~ 
0) 

~ 

4 3 

/OPTIONAL POWER SUPPLY 
, USED ON SOME UNITS 

r----- ------, 
~)*!'- l'Dll I J24/tl2 
• ~ C7 CONY 

O.IUF 

I :-
L------ ___ ..J 

~-----J· ~)+12VDC 

~)CQMM9N I 

_..:;.:..,______ J. 
~)-12VDC 

... 3 

+ 2 

,j, 

' 
+12v 

-12V 

RS232-REC-TRANS I/O 

+ 2 1· 

/ 

D 

c . 

+-

1() 
«> 
rn 
00 
«> v 
v 

8 

A 







CROSS REF f.JO: 
~Ol>ULE: LOC: 
SCHEMATIC NO: 

SOURCE 

080D/1PC1 

080D/1PC1 

080D/1PC1 

0800/1PC:L 

D800/1PC1 

0800/l.PC:L 

0800/1PCl 

0600/1PC6 

Ob00/1PCb 

0800/1PC1 

0800/J.PCJ. 

0800/1PC1 

080D/1PC1 

11DD/4PC2 

1100/4PC2 

11DD/4PC2 

0700 
bPC1 
44689773 

PART NO: 44689774 
REV: A 

DATE: 11-2-82 
SHT: 2 

LOGIC SIGNAL CROSS REF. DETACHED LIST 

MODULE .INPUTS 

SIGNAL NAME 

-DTR 

+Tl>ATA 

-T SET OUT 

-RTS 

-LOCAL LBK 

-REM LBK 

REV CHAN 

+SV 

GND 

GND 

GND 

GND 

GND 

+12V 

COMMON 

-12v 

11-82 

MODULE 
CROSS REF NO. 

07D1/P6-2 

0701/P6-4 

0701/Pb-2"1 

0701/Pb-B 

0702/Pb-20 

0702/Pb-24 

0702/Pb-3 

0703/Pb-1 

0703/Pb-A 

0703/Pb-C THRU 
Pb-Z 

0703/Pb-<A> 

0703/Pb-<B> 

0703/Pb- < C> 

0703/P3-1 

0703/P3-2 

0703/P3-3 



CROSS REF NO: 
M.()])ULE LOC: 
SCHEMATIC NO: 

MODULE 
CROSS REF~ NO~ 

0703/Pl:i-8 

0703/Pb-5 

0703/P6-11 

01031e6-6 

0703/Pb-10. 

0703/Pb-9 

0703/Pb-13 

0703/Pb-12 

0700 
6PC1 
44689773 

LOGIC SIGNAL CROSS REF. 

PART NO: 44689774 
REV: A . 

DETACHED 

DATE: 11-2-82 
SHT: 3 

LIST 

MODULE OUTPUTS 

SIGNAL NAME DESTINATION 

+RXD 0800/1PC1 

-R SET IN 080011Pc1 

-cts CJ800l1PC1 

-T SET IN 08DD/1PC1 

-RLS 0800/lPCla 

-DSR 0800/1PC1 

-RING. 0800/1PC1 

-TEST 0800/1PC1 
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CROSS REF NO: 
MOJ>ULE LOC: 
SCHEMATIC NO: 

0700 
6PC1 
44b9D6c3 

LOGIC SIGNAL CROSS 

· ~OURCE: 

0100/1PC1 
01D0/1PC1 
IJ100/1PC1 
0100/1PC1 

CROSS REF NO:· 0700 
MODULE LOC: 6PC1 
SCHEMATIC NO: 44690623 

MODULE 

SIGNAL NAME 

-DTR 
+T DATA 
-T SET OUT 
-RTS 
+SV 

GND 
GND 
GND 
GND 
GND 

PART NO: 44690624 
REV: A 
DATE: 3-1-83 
SHT: 2 

REF. DETACHED LIST 

INPUTS 

MODULE 
CROSS REF NO. 

0701/Pb-2 
0701/Pb-4 
0701/Pb-21 
0701/Pb-8 
0701/Pb-1 
0701/Pb-A 
0701/Pb-C thru Pb-Z 
Pb- CA> 
Pb- C 8) 

Pb- C 0 

PART NO: 44b90b24 
REV : A-,.·---·--·----·--·· - -- -- ---
DATE: 3-1-83 
SHT: 2 

MODULE OUTPUTS 

MODULE 
SOURCE SIGNAL NAME CROSS REF NO. 

0701/Pb-8 +RXD 01DD/1PC1 
0701/Pb-S -RSET IN 01CD/1PC1 
0701/Pb-11 -CTS 0100/1PC1 
0701/Pb-b -·TSET IN O:LDD/1PC1 
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CROSS REF NO~: 
MODULE Loe: 
SCHEMATIC NO: 

SOURCE 

OS00/5PC1 
OS00/5PC1 
0500/5PC1 
0500/5PC1 
0700/bPCla 
0600/1PC6 
0600/laPCb 
D60D/1PC6 --

Ob00/1PCb 
Ob00/1PC6 
0600/1PC6 
0200/1PC2 -
0200/1PC2 
0500/5PC1 
0200/1PC2 
0200/1PC2 
0200/1PC2 
0200/1PC2 
0700/.bP.C1 
0700/6PC1 
0200/1PC2 
0200/·1PC2 
0200/1PC2 
Ob00/1P<;6 
0600/1PC6 
0600/1PC6 
06'00/1PC6 . 
0600/lPCb 
0600/laPCb 
0600/1PC6 
Ob00/1PC6 
0600/1PC6 
0600/1PC6 
Ob00/1PC6 
0600/1PC6 
Ob00/1PCb 
0600/1PCb 
0600/1PC6 
0600/1PC6 
0600/1PC6 
0600/1PC6 

0800 
1PC1 

. 44690816. 

MODULE 

SIGNAL NAME 

10MSO ( ~> 
10MS1 (-) 
10MS2 (-) 

10RST C- > 
12 ( +) 
SV C+) 
5V C +) 
5V (+) 
sv ( +) 

· SV C +) 
5V C+l 
BOF < +) 
BSAVL <-> 
BUF CLR <-> 
CFDAT (+) 
CFPLS C-> 
CH1 '(+) 

CLK C 2MHZ> (-) . 
crs· c ca/cs> (-) 

· DSR CCC/DM> (-) 
ELPLS C-> 
EtJRDY C-> 
fl T C-> 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 

... -(;ND 
GND 
GND 

11-123 

INPUTS 

PART NO: 
REV: 

44690817 
01 

SHT: 02 

MODULE 
CROSS REF. NO. 

0808/P2-92 
0808/P2-88 
0808/P2-84 
0808/P2-8b 
0808/Pla-69 
0806/Pl-97 
0806/Pla-98 
0806/Pl-99 
080b/P1-100 
D806/P2-3 
0806/P2-4 
0808/Pl-50 
0811/P2-38 
0808/P1-78. 
0810/Pl-35 
0810/Pl-37 
0808/Pl-49 
0805/P1-48 
0803/Pl-15 
0803/Pl-19 
0807/P1--43 
0801/Pl-44 
0808/P1-52 
0806/P1-1 
0806/Pl-2 
0806/Pl-91 
0806/Pl-92 
0806/Pl-95 
0806/Pl-96 
0806/P2-1 
0806/P2-2 
080b/P2-19 
0806/P2-20 
080·6/P2-·49 
0806/P2-50 
0806/P2-69 
0806/P2-70 
080b/P2-99 
0806/P2-100 
0807i'P1-6 
080?/P1-8 



CROSS REF NO~: 
MODULE Loe: 
SCHEMATIC NO: 

SOURCE 

Ob00/1PCb 
DbDO/J.PCb 
DbDD/J.PCb 
Db00/1PCb 
DbD0/1PCb 
DbOD/1PCb 
0600/lPCb 
Ob00/1PCb 
0600/:LPCb 
0600/:LPC:b 
ObDD/1PCb 
0600/lPCb 
0600'/:LPCb 
0600/:LPCb 
0600/lPCb 
0600/lPCb 
0600/lPCb 
0600/1PCb 
DbOD/1PCb 
DbD0/1PCb 
0700/bPCl 
0300/1PC3 
0500/SPC:L 
0200/1PC2 
020D/1PC2 
0700./bPCl 
0700/bPCl 
0700/bPCl 
0700/bPCla 
0700/bPCl 
0700/bPCl 
02D0/1PC2 
0500/SPC:L 
0700/bPCl 
0700/bPCl 
ObDO/lPCb 
0600/lPCb 
ObOD/1PCb 
0600/l.PCb . 

0800 
1PC1 
44690816 

MODULE INPUTS 
<continued) 

SIGNAL NAME 

GND 
. GND 

GND 
GND 
GND 
GND 
GND 
GNl>-
GND 
GNJ> 
GND 
GND 
GNJ> 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
INJ>ATA (+) 

INH <-> 
OPTSEL <-> 
PAPER ERR 
PMIJ>X <-> 
RDX <RD/BB> ( .... ) 
RING <-> 
RLS <CF/RR> <-> 
RSETIN <DD/RT> (-) 
SPb (+) 
SP7 < + > 
START Sid <-> 
STPOPT <-> 
T SET IN <DB/ST> <-> 
TEST <-> 
VPtdR < + > 
VPtdR < + > 
VPblR RET 
VPblR RET 

11-124 

PART NO: 
REV: 

44690817 
01 

SHT: 03 

MODULE 
CROSS REF NO. 

0807/P1-1D 
0807/Pla-12 
0807/Pla-14 
0807/PJ.-lb 
0807/Pl-18 
0807/Pla-20 
0807/Pl-22 
0807/Pla-56 
D8D7/P1-S8 
0807/Pla-bO. 
0807/Pl-62 
0807/Pla-blf 
0807/Pl-bb 
0807/Pl-68 
0807/Pl-70 
0807/Pl-72 
D807/P2-88 
0807/P2-40 
0807/P2-42 
0807/P2-'+Lf 
0803/P1-S 
D805/P1-5Lf 
0808/P2-90 
0808/Pl-36 
0801/Pl-51 
0803/Pl-21 
0803/P:L-11 
0803/Pl-17 
0810/P2-39 
0803/Pl--=t 
0803/Pl-7 
0808/Pl-31 
D808/P2-82 
D810/P2-41 
0803/Pl-13 
0806/P2-7 
0806/P2-8 
D80b/P2-9 
0806/P2-10 



CROSS REF NO~: 
MODULE LOC: 
SCHEMATIC NO: 

MODULE. 
CROSS REF NO. 

0811/P2-9b 
0811/P2-76 
0811/P2-98 
CT810/P1-73 
0810/P1-74 
0810/P1-75 
0810/P1-7b 
0810/P1-77 
0810/P·J.-78 
0810/P1-79 
0810/P1-80 
0810/P1-8·1 
0810/P1-82 
0811/P1-47 
0811/P2-97 
D809/P1-23 
0809/P1-24 
0809/Pl-25 
0809/Pla-26 
0809/5'1-27 
0809/P1-28 
0809/P1-29 
0809/P1-3D 
0802/P2-35 
0807/Pla-46 
08051P1-81 
08D7/P1-4 
0805/P2-74 

·oao11P1-41 
0807/Pla-39 
D807/P1-45 
0811/P1-b5 
0809/P1-42 
0811/P1-57 
0811/P2-58 
0802/P2-3b 
0811/P2-43 
0811/P2-59 
0811/P2-94 
0807/P1-3~ 
0807/P1-3 
0807/P1-32 
0802/P2-37 
0807/P1-b3 
0806/Pl-ti?---
0809/P1_;40 
0807/P1-34 

0800 
1PC1 
44690816 

MODULE OUTPUTS 

SIGNAL NAME 

10 FLT LED C-> 
10 SET LED C-> 
10 TEST LED C-> 
ADRO 
ADR1 
ADR2 
ADR3 
ADR4 
ADR5 
ADR6 
Al>R7 
ADR8 
A~R9 
BELL C-> 
BUFFER CLEAR LED (-) 

D8D 
])81 
])82 
])83 
])8 lf 
])85 
D8b 
D87 
J>TR C-> 
EXADV ·(-) 
INH C-> 
IOFLT C+> 
IOXFRLED <-> 
LDCPL C-> 
LDEVFU C-> 
LIP C-> 
LOCAL LBK C-> 
RD C-> 
REM LBK C-> 
REV CHAN C-> 
RTS C-> 
SPARE 1 
SPARE 2 
SPARE LED 2 (-) 
SSPLS <-> 
STLMP C-> 
STREQ C-> 
TDATA (+) 
TSETOUT <-> 
VPldR C + > 
WR C-> 
XBUFSEL (-) 

11-125 

PART NO: 
REV: 

44690817 
DJ. 

SHT: 04 

DESTINA TIO.N 

0500/5PC1 
0500/5PC1 
0500/5PC1 
0200/1PC2 
0200/1PC2 
0200/1PC2 
0200/1PC2 
0200/1PC2 
0200/1PC2 
0200/1PC2 
0200/1PC2 
0200/1PC2· 
0200/1PC2 
0500/5PC1 
0500/5PC1 
0200/1PC2 
0200/1PC2 
0200/1PC2 
0200/1PC2 
·02oa11Pc2 
02DD/1PC2 
0200/1PC2 ' 
02DD/1PC2 
0700/bPC1 
0200/1PC2 
070D/bPC1 
0200/1PC2 
0500/5PC1 
0200/1PC2 
D200/1PC2 
0200/1PC2 
0700/bPC1 
0200/1PC2 
0700/bPC1 
0700/bPCla 
0700/bPC1 
0700/6PC1 
0700/bPC1 
0500/5PC1 
0200/1PC2 
0200/1PC2 
D200/1PC2 
0700/bPCla 
0700/bPC1 
0700/bPC1 
0200/1PC2 
·0200/1PC2 
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CROSS REF NO:: o8aa PART NO: 44b9Db17 
MODULE LOC: . lPCl REV: A 
SCHEMATIC NO: 44b9Dbl'b SHT: 02 

MODULE INPUTS 

MODULE 
SOURCE SIGNAL NAME CROSS REF NO .. 

02D0/1PC2 sv (+) 0808/Pl-97 
D2D0/1PC2 sv (+) 0808/Pl-98 
0200/1PC2 ~v (+) 0808/Pl-99 
0200/1PC2 5V ( +) 0808/Pl-100 
0200/1PC2 5V (+) 0808/P2-3 
0200/1PC2 SV (+) 0808/P2-4 
0200/1PC2 BSA~L <-> 0809/Pl-30 
D200/1PC2 CFDAT (+) · 0808/Pl-35 
02EI0/1PC2 CFPLS <-> 0808/Pl-37 
02D0/1PC2 CLK ( 2 MHZ> 0812/Pl-48 
0200/1PC2 CPRST <-> 0807/P2-bl 
0700/bPCl DATA BIT 1 (+) 0801/Pl-55 

DATA BIT 1 RTN 0801/Pl-Sb 
0700/bPCl DATA BIT 2 (+) 0801/Pl-57 

DATA BIT 2 RTN 0801/Pl-58 
0700/bPCl DATA Bir 3 (+) 0801/Pl-59 

DATA BIT 3 RTN 0801/Pl-bO 
0700/bPCl DATA BIT LJ (+) 0801/Pl-bl 

DATA BIT LJ RT·N 0801/Pl-62 
0700/bPCl DATA BIT 5 ( + )- 0801/Pl-63 

DATA BIT 5 RTN 0801/Pl-64 
0700/bPCl DATA BIT 6 (+) 0801/Pl-65 

DATA BIT b RTN 0801/Pl-bb 
0700/bPCl DATA BIT 7 (+) 0801/Pl-67 

DATA BIT 7 RTN 0801/Pl-68 
0700/bPCl DATA BIT 8 (+) 0801/Pl-69 

DATA BIT 8 RTN 0801/Pl-70 
0700/bPCl DATA STROBE (+) 0801/Pl-21 

DATA STROBE RTN 0801/Pl-22 
0200/1PC2 ENRDY <-> 0810/Pl-44 
0200/1PC2 FAULT <-> 0809/Pl-52 

GND 0808/Pl-l 
GND 0808/Pl-2 

D2D0/1PC2 GND 0808/Pl-91 
0200/1PC2 GND 0808/Pl-92 
0200/1PC2 GND 0808/Pl-95 
0200/1PC2 GND 0808/Pl-96 
D200/1PC2 GND 0808/P2-1 
D200/1PC2 GND 0808/P2-2 

,i;, .... 
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CROSS REF NO:: 
MODULE LO C: 
SCHEMATIC NO: 

SOURCE 

0200111'c2 
0200/1PC2 
02DD/1PC2 
02D0/1PC2. 
D2DD/1PC2 

0200/1PC2 
0200/1PC2 

0200/1PC2 
0200/1PC2 
0700/6PC1 
0700/6PC1 
0200/1PC2 
0700/·6PC1 

O::J00/1PC3 
0?.00/1PC2 

aaaa 
lPCl 
44690616 

PA.RT NO: 
REV: 
SHT: 

44b9Dbl7 
A 

03 

MODULE INPUTS <continued) 

SIGNAL NAME 

GND 
GNJ> 
GNJ> 
GND 
GND 
GNJ> 
GND 
GND. 
GNJ> 
'GND 
GNJ> 
GND. 
GNJ> 
GNl> 
GN» 
INPUT PR.IME < -> 
INPUT PRIME RTN 
PAPER ERROR <-> 
PARITY BIT C+) 
PARITY BIT RTN 
PWR INH <-> 
START SW <-> 

MODULE 
CROSS REF NO .. 

0808/P2-19 
0808/P2-20 
oaoa1p2 ... 3s 
0808/P2..,,3b 
D808/P2-37 
0808/P2-39. 
0808/P.2-l.f l 
D8D8/P2-49 
081J8/P2-50 
D8D8/P2~sa 
0808/P2-S9 
0808/P2-b9 
080!/P2-70 
08D8/P2-99 
0808/P2-10D 
0807/Pl-71 
0807/Pl-72 
0812/Pl-36 
D!Ol/Pl-11 
0801/Pl-12 

. 0810/Pl-54 
080"7/Pl-31 UL· 

:_; 



CROSS REF NO:: 
MODULE: LOC: 
SCHEMATIC NO: 

MODULE 
CROSS REF NO 

0812/Pl-4 
oam.J/Pl-45 
0812/Pl-13 
0812/Pl-14 
0812/Pl-19 
0812/Pl-20 
0806/Pl-73 
0806/Pl-74 
0806/Pl-75 
080b/Pl-76 
0806/Pl-77 
080b/Pl-78 
0806/Pl-79. 
0806/Pl-aO 
oao61P1-a1 
aao61P1-82 
0808/Pl-lf? 
OlH2/Pl-7 
Oc!t12/Pl-.8 
0812/Pl-9 
0812/Pl-10 
0811/Pl-lf2 
0811/Pl-40 
0804/Pl-23 
0804/Pl-21.f 
0804/Pl-25 
0804/Pl-26 
0804/Pl-27 
0804/Pl-28 
0804/Pl-29 
0804/Pl-30 
Oc!tl2/Pl-46 
081..2/Pl-5 
0812/Pl-b 
0808/Pl-41 
080c!t/Pl-39 
Oc!tl2/Pl-3Lf 
0812/Pl-17 
0812/Pl-18 
0.812/Pl-15 
0812/Pl-16 
08oa1P1-33 
0810/Pl-3 
aaoa1P1-32 

. oaoo 
lPCl 
44690616 

PART NO: 
REV: 
SHT: 

4469-0617 
A· 

04 

MODULE OUTPUTS 

SIGNAL NAME DESTINATION 

10 FLT (+) 0200/1PC2 
10 LIP <-> 0200/1PC2 
125 KHZ CLOCK 0700/6PC1 
125 KHZ CLOCK RTN 
ACKNOWLEDGE C -> 0700/6PC1 
ACKNOWLEDGE RTN 0700/bPCl 
ADR 0 (+) 020D/1PC2 
ADR 1 C+) 0200/1PC2 
ADR'2 (+) · 02D0/1PC2 
ADR 3 C+) 0200/1PC2 
ADR 4 (+) 0200/1P(:2 
ADR 5 (+) 0200/1PC2 
ADR 6 C +) 0200/1PC2 
ADR 7 C+) 0200/1PC2 
ADR 8 (+) 0200/1PC2 
ADR 9 C +) 0200/1PC2 

• BEL PULSE (-) 0500/5PC1 
BUSY C+) 0700/6PC1 
BUSY RTN 
COMPRESSED PITCH C+> 0700/bPCl 
COMPRESSED PITCH RTN 
CURD C -> 0200/1PC2 
CUWR <-> 0200/1PC2 
DBO C+) 0200/1PC2 
DBl (+) 0200/1PC2 
DB2 ( +") 0200/1PC2 
DB3 (+) 0200/1PC2 
DB4 (+) 0200/1PC2 
DBS (+) 0200/1PC2 
))86 (+) 0200/1PC2 
DB 7 C + > 0200/1PC2 
EXADV C -> 0200/1PC2 
FAULT <-> 0700/bPCl 
FAULT RTN 
LDCMPL <-> 0200/1PC2 
LDEVFU <-> 0200/1PC2 
MEMCS C-> 0200/1PC2 
OUT OF PAPER ( +) 0700/bPCl 
OUT OF PAPER RTN 
SELECT (+) 0700/6PC1. 
SELEC.T RTN 
SSPLS C-> 0200/1PC2 
START LAMP <-> 0200/1PC2 
STREQ C-> 0200/1PC2 
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