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The pr inter  in ter face card essent ia l ly  c f fover tsr . {
output port to appropriate signals that g[,atr"fLd
bon advance motor ,  I ine feed solenoid opefut ion,
of  characters by select ing the appropr iate impact

INTERFACE ELECTRONICS OPERATION

Hardware

Status or  condi- t ion
ver ted to TTL levels
por t ,  as labe1ed on

I
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he pr int  head motor ,  r ib-
and the actual  pr in t ing

p ins  s t r i k i ng  t he  p la ten .

s ignals f rom the pr inter  mechanism are l - ikewise con-
and received by the driving computer through one input

the  schemat i c .

To pr int  a character ,  i t  is  necessary to sel_ect  the number of  p ins in  a
ver t icaf  co lumn that  make up a character .  S ince the pr inter  uses a 5 x 7
matr ix  for  each character ,  the in ter face card must  have access to f ive
columns of  data at  the appropr iate t imes to te l l  i t  which p ins must  s t r ike
the paperr; Thus in software the computer must provide a look-up tabfe
for  the complete set  of  pr in table characters that  are desi red.  In  the source
I is t ing provided th is  table is  referred to as a font  table.  In  sof tware
the data for  each character  is  s tored in  f ive sequent iaf  locat ions,  so each
byte has the in format ion for  one ver t ica l  co lumn of  a character- -seven ver-
t ica l  b i ts  for  a character  and one b i t  ( the MSB) to prov i -de a st robe.

Since the interface card must interpret both motor commands and actual- font
data,  and must  a lso screen out  improper inputs,  the in ter face card uses
ICI  (74123) to make sure proper sof tware sequences are fo l - Iowed.  Ic l ,  which
conta ins two "one-shot"  t r iggers,  is  contro l led (or  s t robed) by the MSB input
b i t .  One of  the t r iggers of  ICI  la tches motor  commands into a 74174.  The
outputs of  the 14174 are used to swi tch on or  of f  the pr int  head motor ,
forward or  reverse,  advancing the r ibbon,  and act ivat ing a l ine feed sole-
no id .  The  o the r  t r i gge r  o f  IC t  i s  used  to  ga te  f on t  da ta  i n to  IC ' s  4  and  5 ,
which turn on the appropr iate impact  p in solenoid dr ivers.  IC13 is  used to
synchronize motor  commands wi th the AC l ine crossing F and return a status
s igna l .  lC2  (3302 ,  quad  compara to r  package )  i s  used  as  a  p ro tec t i on  dev i ce
for  both power on or  power down condi t ions.  On in i t ia l  power-on i t  c lears
out  motor  commands,  d isables input  to  the impact  p in solenoids wi th a3q
and a lso provides a status s ignal  back to the CPU. At  other  t imes one bf  the
comparators is  used to detect  the le f t  pr in t ing margin (HOME) and send th is
status s ignal  back to the computer  v ia the input  por t .  Q3,  as prev iously
ment ioned,  d isables input  to  the impact  p in solenoids on in i t i ia l  power-
on condi t ions or  power fa i lure condi t ions of  the +35 vol t  supply.

A summary of  s tatus s ignal  to  an input  por t  is  l is ted below.

LSB. .  PR INT  FWD
LSB+I PAPER OUT (not  used)
LSB+2 READY (power on status)
LSB+3 POWER (AC l ine sync condi t ion)
MSB-3 PRINT FIELD (not  HOME)
MSB-2 LINE FEED (status s ignal )
MSB-1  . . . .  .FONT ( i nd i ca tes  f on t -en te red  cond i t i on )
MSB..  STROBE (MSB condi t ion or  s tatus)
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To send a motor command to the printer the following sequence

I .  Send the st robe b i t  (MSB) h igh wi th a l l  o ther  b i ts

sett ing up the tr igger \ 0O0DO@
2. Send out the appropriate command with the MSB low.

a. MoToR FwD--gg6
b.  MOTOR Ps' t - -g4s +eeOdOlO |  - -  5 , .
c .  L]NE FEED--g2g
d. ALL STOP--ggg

must be fol lowed:

zero, thus
\
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To send a font to the appropriate solenoid drivers follow this sequence:

1.  Send out  MSB low,  i .e . ,  ALL STOP cowoand 9F9.
2. Send out appropriate font with MSB high.

Note: This sequence must be repeated five times for an individual
character .

The inter face card a lso generates two on-board vol tagesr  +35 V DC for
I ine feed operat ion and solenoid dr ivers for  impact  p ins,  and +5 V for  the
on board TTL operations. Two off-board capacitors hooked into connector 8
f i l ter  bothvol taqes.
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Sof tware Descr ipt ion

Note:  The pr inter  rout ines suppl ied on tape wi th the pr inter  are s l ight ly
d i f ferent  f rom the source l is t ing suppl ied wi th the documentat ion.  Both
programs are correct  vers iot rs ,  and e i ther  may be used.  Present ly  we have
only documented the 280 pr inter  rout ines l is t ing but  an 8080 vers ion is
ava i l ab le  upon  reques t .

The pr inter  rout ine provides a l I  the sof tware to communicate wi th the pr inter ,
i . e . ,  i t  d o e s  t h e  f o l l o w i n q :

CaI Ied as a subrout ine,  i t  s tores ASCII  characters f rom the cal l inq
program in a l ine buf fer  beginning at  address 9L9236.

Characters as stored in  the l ine buf fer  are stored sequent ia l ly
wi th a maximum of  96 character / I ine.  More or  less characters
may be inc luded in a l ine by changing (TXTSZ) f rom'140 octa l
to whatever  l ine length is  desi red.  The l ine buf fer  extends
to the end of  page 10.  To extend the l ine length as ment ioned above,
i t  is  necessary to re locate the l ine buf fer  to  avoid running in to
the  sc ro l l  a reas  i n  Max i -Bas i c  wh i ch  s ta r t  i n  page  11 .

The pr inter  rout ines may be re located or  reassembled at  any locat ion
in memory.  I t  is  important ,  however,  that  a l l  ca l ls  to  th is  rout ine
be changed appropr iate ly .

ASCIf  characters as stored in  the l - ine buf fer  are converted to
of fset  va lues,  referr ing to the font  table which runs f rom
address  PQ7 I4L  to  p I f l 235 .  Fo r  examp le ,  t he  l e t t e r  A  7 -b i t
ASCI I  code  i s  1p1 .  I t  i s  s to red  as  an  o f f se t  cha rac te r  o f  f r 42
meaning that  the f ive sequent ia l  font  bytes for  A are (42)*5
bytes away f rom the beginning of  the font  table.

A l - ine is  terminated by a C/R.  Typing " return"  on the keyboard

Before the characters are pr inted,  the sof tware must  set  up pro-
per ly  to run the motor  forward,  s tar t  the r ibbon,  and make sure the
pr inter  is  s tar t ing away f rom the le f t  margin at  a constant  speed.

Note:  The lef t  pr in t ing margin is  on the r ight  as you face the
pr inter ,  and the HOI.4E posi t ion ( le f t  margin)  photo celL detect
c i rcu i t ry  should be mounted on the r ight .  In  sequence the sof t -
ware must  determine the head to be star t ing at  the le f t  margin;
i f  i . . t  is  not ,  i t  must  f i rs t  reverse the head motor  unt i l  i t  is
HOME. To begin the pr int ing operat ion,  the sof tware star ts  the motor
forward.  The motor  is  l -e f t  running forward for  the ent i re l ine
to insure equal  spacing between characters.  When the sof tware
detects leaving the le f t  margi -n i t  begins pr int ing characters,
cal l ing them one at  a t ime f rom the l ine buf fer  and looking up
data f rom the font  table.  Also,  because the dr iv ins computer  is

I .
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q

A

begins the pr int ing of  one l ine as stored in  the l ine buf fer .
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much faster  than a mechanical  pr in t ing device,  the sof tware in-
serts timing loops between every vertical row of dots which keep
the impact  p in solenoids at  a duty cyc le of  about  10t .  Hence,  the
pr inter  head is  g iven t ime to cool  between characters.  At  the end
of  a l ine the pr inter  s tops the f i r ing of  the impact  p in solenoids,
returns to the HOME position and activates a l ine feed solenoid
to advance the paper for the next l ine.

Note:  The source l is t ing incorrect ly  labels sEep 97P of  the pr inter
routine as ribbon advance. This is actually the routine for l ine
feed .

7.  Some addi t ional .  sof tware constants of  in terest  to  the user  are
Listed bel -ow.

DOUBLE 4P7I3I  F i l l ing ' th is  locat ion wi th 2pp (b i t  7
high)  wi l l  cause a double h i t  on each
column of a character

DOTIME P97137 Present ly  f i l led wi | .h  999L47,  th is  constant

PP1I4P af fects spacing between columns of  an
individual character and between char-'
acters and, as a result, the maximum
number of characters per inch printed.

STDLN pg7r34 The constant stored at this address
is  present ly  976.  This af fects the
intensi ty  of  characters pr in ted wi th
the hardware l imi ts  set  by ICI .

oe? tzl
'b0Ttt/l,E 
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Corrections and Changes Made in the Originql Documentation

A.  L is t  6f  Correct ions.  and Changes

1.  Layout- -note Q3 tab is  shown correct ly  on the Parts  Layout  Sheet
inc luded , in  Sect ion 5.

2.  Schemat ic  Errors

Motor control- signal (forward and reverse) out of 74174 are shown
reversed on the schemat ic  as far  as b i t  s igni f icance.  Also,  motor
forward and reverse signals or corTunands are active high (not l_ow
as  shown) .

Figure 1--a corrected drawing is  inc luded in Sect ion 5.

SI should control power for the printer as wel-l as the fan, and
should be instaLled in  ser ies wi th l ine cord.

Note:  When not  us ing the pr inter ,  power should be of f .  This  prevents
random signals f rom act ivat ing the pr inter .

F igure 2--a corrected drawing is  inc luded in Sect ion 5.

Connector  6 wir ing-- the bold wir ing indicates changes and addi t ions
to the or ig ina ' I  F igure 2.

5.  Pr inter  Par ts  L is t

a.  Add Dl  under 4001 l is t ing:

4 i .  Add c12 to lmfd (50v)  l is t :

tE.  Drop C12 and C14 f rom .Olnfd

6.  ConstrLct ion Deta i l - -Steps 1-33

a.  Co4bing steps 4.and 6--400I
Dzi-Diz, D35 ) onr-ann

A

D ,  ,  D _ - D ,  ̂ ,  D ^ ,  - .  n  r \  - n
r  f ,  Lz  z r  "32 '  "35 t  "42  "44

c6-c I2

l i s t :  C 4 .  C 5 ,  C 1 3 ,  C 1 5 - C I 7

'  d "
d iode ins ta l la t ion :  d . ,  o5 .  ^ ,

t f , L z

b .  S tep  12 :  C4 ,  C5 ,  C13 ,  C15 -CL7 ;  CLA  no t  supp l i ed .

c .  S tep  23 - -no te  co r rec t i ons  t o ' I ayou t .

No te :  Connec to rs  1 ,  4 ,5 ,  and  7  a re  no t  use  on  the  i n te r face
board.  ALso,  the pr int  so]enoid connect ions are made to connector
2 on the in ter face board,  not  to  the pr inter  mechanism.

B.  Addi t ional  Construct ion Deta i l

39)  .Make I /O connect ionsto computer  per  inst ruct ions 40,  4I ,  42,  and
the deta i l  drawings 40A, 41A,  and 42A.

40)  Wire connector  3 ( in ter face card)  to a 22-p in pr in ter  backplane
wirewrap connector  (deta i l  40A).

D(t lrar Attt daa'ra- -r^-r-



4OA) conriector 3
( interface

Rin #
card)

t'o

Backplane Connector Pin #

1 5
T 4
1 6
L 2
1 3
I 7
1 8
1 9

1 GND
2 MSB-3
3 MSB-2
4 LSB+3
5 MSB
6 MSB-I
7 LSB+2
8 LSB+I
9 LSB

10 MSB-I
11 MSB-2
12 MSB-3
13 LSB
14 LSB+2
]-5 LSB+I
16  LSB+3
17 MSB

input port
t l

l l

t l

t l

t t

il

t l

l l

#3

from output
I t

t l

t l

t l

l l

I t

port  #3 10
9
8
4
6
5
a
I

1 1

PRINTER BACKPI-AIG

PINSDE
\--_-

OIJT

Note:  Wir ing the pr inter  backplane by th is  convent ion (s tep 42)

wi l l  mainta in the same "b i t "  s igni f icance as adopted for  the CPU
backplane:

Pins 4-11 LSB to MSB output port
Pins 12-19 MSB to LSB input port

4L) Make a cable according to instruction 4lA to connect the printer

with the computer backplane.

41A) Pr inter  cabinet  backplane connect ions
and 22-pin paddlecards.

$

to CPU cabinet via cable

CFI.J BAq(H.ATG

[\FUT PORT

OUIR'T PORT



Nolp:  B1t  us ing th is  backplane cabl ing standard,  connect ions to the
Digital Group r/o board can be made with two 8-position molex blocks
and the cabinet  cable is  revers ib le.

42) Wire the connections from the Digital Group CPU badkplane to the
f , /O board (36-p in connector ,  deta i l  42A).

42A) CPU backplane connector to Digital Group I,/O board (via molex, two
8-posi t ion molex b locks)  .

CPU BACKPI.ANE

BDPOHT

otT

43') Test and operate the printer per operation and debugging procedure
(Sec t i on  IV )  .

c .  Fuse Modi f icat ion--pr int  so lenoid power suppty protect ion c i rcu i t ry

The fol-lowing detai]ed nodification can be made and is recommended for
current overload protection. It was found that when the solenoid drivers
failed, they often shorted leaving the solenoids unprotected by hardware
and sof tware duty cyc le protect ion.

t^ lN 13
c Ottql*1@tf
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Mechanical  and Physical  Inspect ion I tems

A. Normal  Pr inter  Operat ion

The Dig i ta l  Group Pr inter  is  designed to pr in t  f rom r ight  to  le f t  as
you face the pr inter .  This  is  requi red s ince the sof tware only s tores
one l ine at  a t ime rather  than one page of  copy which would be necessary
for  pr in t ing f rom lef t  to  r ight .  However,  the user  can make th is  an
opt ion by rearranging the necessary fonts and by provid ing a larger
buf fer  area.

The Pract ica l  Automat ion Inst ruct ion Manual  inc luded wi th the documen-
tat ion can provied usefu l  in format ion for  modi f icat ion,  e lect r ica l  hook=up,
and maintenance.  I t  should be noted that  the photocel l  c i rcu i t ry  (HOME
POSITION DETECT) had been modi f ied so that  pr in t ing begins at  the far
r i q h t .

Pages 3-4 prov ide e lect r ica l  and mechanicatr  data on the pr inter
mechan i sm i t se f f .
Page 5 provides in format ion on paper suppl ies,  ink ing ror l -ers,  and
the l - ine feed (advance) ratchets.  pract icat ly  any type of  paper may
be used:  ro11,  cut  or  fanfo ld paper,  as long as the width does
no t  exceed  8 - I / 2  i nches .
Page 8 is  a char t  showing pr int ing speed character is t ics.
Page 10 shows the typ ical -  pr in t  so lenoid dr iver  c i rcu i t ry  s imi l -ar
to that  employed in the Dig i ta l  Group inter face card design.
Page I3 shows the user  r ibbon insta l la t ion inst ruct ion.
Page 17 (drawing 811-80128) shows the e lect r ica l  c i rcu i t ry  of  the
pr inter  mechanism i tse l f  wi th a typ ical  pr in ter  in ter face card.

To load paper in to the Dig i ta l  Group Pr inter  fo l low the inst ruct ions on
page 14 or  F igure 8.  Paper may be advanced manual ly  past  the advance
rol ler  by reaching under the pr inter  to  advance the ro l ler .

r f  t he  p r i n t  dens i t y  i s  no t  cons i s ten t  ve r t i ca r l - y ,  i t  i s  poss ib re  t o
adjust  the p laten or  f la t  bar  over  which the paper feeds.  This is
done by two set  screw adjustments d i rect ly  below the p laten.

\
I
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Sectd-on 5 contains a component layout showing modifications to add a fuse
in the print head supply l ine. The fuse is being install.ed between
diode D' and connector 2. 'I\,. lo traces must be cut (see the revised layout),
one to put the fuse in the 35V supply l ine and the other to connect the
second fuse lead to the board wi thout  addi t ional  dr i l led holes.  Two fuse
clips are supplied. Snap the clips on each end of the fuse and center
the f ingers in  the holes.  (Cf ip one f inger  of f  each fuse c l ip . )  Solder
in the clips and attach the wires as indicated on the layout. The
recorunend.ed fuse is a L amp slow-blow fuse. Do not exceed a 6/10 anp
slow-blow fuse.

Parts Included

I/2 amp slow-blow fuses
fuse  c l ips

az

z



Operation and Debugging Procedures

The following procedure should af1ow yo,, to debug your plinter in the
shortest  t ime and to avoid catastrophic fa i lu i 'es.  Use a DC vol tmeter  and
scope i f  avai lable.

i

Assemble the board.  Do not  hook the pr inter  to  the in ter face card.  Hook
the in ter face card to the input  and output  por t  3.  Using Maxi-Basic
(opt ion 7) ,  enter  the fo l lowing program.

W FoRI= ITo29F
2p OUT 3, p
39 our 3, 255
4p NEXr
59  FORI= I t o299
6p ovr 3, g
7p  ou r  3 ,128
8p NEXT
9p coro lp

n lK res is tor  f rom pin I  connector  2
5 sucessively ,  and,  us ing a protable

ss the res is tor .  The vol tage shoul ld
qzol ts .  (+ s ide of  the vol tmeter  is

hooked to p in 8) .  A constant  +35 vol t  reading indicates a shor ted
TIPI2O associated wi th that  p in or  a 7409 that  has a constant ly  h igh
output .  A zero vol tage reading indicates an open TIP12O or  a 7409
with l-ow output.

Scope:  I f  a  scope is  avai labl -e,  make sure the pulses are t ravel l ing f ron
conneotor  3 through Lhe 7409 to the TIPI2O's.  Check that  ICl  outputs
a re  pu l s i ng  co r rec t l y .

I f  everyth ing checks your  pr in t  dr ivers are probably operat ing correct ly .

Now change l ines 20,  30,  60 and 7O of  the Maxi-Basic program.

2p OUT 3,  L28
39  OUT 3 ,  I 27
69 OUT 3,  I28
79 OUT 3,  g 

i
Vol tmeter :  Vol tage (measured wi th reference to ground) at  p ins 2,  6,
4 and 8 of  IC7 and at  p in 6 of  IC5 should be s lowly puls ing between

+f '  p  vot ts  and.  +5 vol ts .  Fai l -ure of  one of  these outputs to do so in-
d icates a local ized problem at  that  point .  I f  they a l l  fa i l  to  pulse

r$
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the problem is  associated wi th IC6.

Scope: Pin 9 might not be clocking cot'r 'ectly or pin 1 might be going low
ahd c lear ing IC6.  A problem at  p in 9 indicates ICl  n ight  be at  fau1t . '
A problem at pin I indicates IC2 (3302) and the power-up circuitry' might
be at fault. After power-up, pin 14 IC2 should be between +3 and +5
vo I t s .

I f  everyth ing checks,  connect  the pr inter  to  the in ter face.  The fuse
modification shoul-d have been made by this time.

Use por t ion 9 on Maxi-Basic and type return several  t imes.  The pr inter
should respond by printing "SYNTAX ERRoR". rf a fuse blows, replace
it with a .6 amp slow-blow fuse. Never use a larger fuse or jumper.

If the head fails tomove you might try sliding it to the left. Problems
beyond this point shouLd be directed to the Digital croup.

\



CONNECTOF 8 - PRINTER INTERFACE
TO POWER SUPPLY.
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FIG.1
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CONNECTOR 6 HOOKUP

CORRECTIONS

CONNECTOR 6 - INTERFACE CARD TO
MECHANISM CONNECTOR.

PRINTER

PRINTER

o
o
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o
o
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FIG.2
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