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ABSTRACT

This report describes a special purpose electronic in terface

between the Memodyne 3722 High Speed Cassette Tape Reader and the

Hewl ett Packard 2100 series computer with program CARP using an HP 12566

interface. A description of the operation and alignment procedures is

included .
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The r t ’ u i l t ’ r  15 th’siqncmi for rt5msliiiq ‘ ih ; ;, ’t tm’ tapes wri ttt ’u u on

M i i u s s , s j ’ ,’ne iricrtum , ntal ri’curders such as the Model 3243 and the 200 and

500 series . l)uesii recorders permit word l engths  of 8, 12 , or 16 bits.

Words are separated by two bit gaps and are grouped into files of up to

1,4 ‘.~n ru ; . The inter-t ile gap may be 12 or 16 bits. This format is

m tible Wjt:t l)tilr- r recorders such as the Datel LPS—16 and ICT—WZ series.

Ar~ integral part of the Memodyne Model 3722 is the Model 763 high

speed digital cassette recorder consisting of the tape transport and a

circuit board , J2. The board controls the tape motion and the digital

recording and playback . The recording circuitry is not used with the

~‘tc ;Ie 1 3722. The 763 board is controlled by the Model 922 controller

board , fl. Data from the two tape tracks are amplified by the 763

board to TTL levels and then transferred to the 922 board.

A diagram of the essential electronics of the 922 board used for

th interface is given in Figure 3. A timing diagram is shown in Figure

2. Data in each channel is inverted and a positive pulse is generated at

each detected flux change by an Exclusive OR edge detector. These pulses

drive an Exclusive OR gate to produce a clock pulse with each flux change .

The monostable multivibrator increases the pulse width to about .8 psec.

Th ese pulses clock the 922 shif t registers for  the 3722 ’ s serial to

parallel conversion . The edge pulses from the two channels are also used

as inputs to an R—S flipflop to which outputs an inverted data level for

tIn t 922 shift reg iutcrs. The serial data level and the clock are both

inverti t to provide positive true clock and data levels.

The sutputs of the Model 3722 are TTL level. The output format

~j tions are 8, 12 , or 16 bit parallel , and serial. A clock is avail-

able.
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TIP h C A I ~ KEAP

1. ‘rum r , 5i~l t r  ~o~ ’ , r  ~~ ‘ t ’ h ~ , ’  j OWi t w t t b s ; : h u u l s i  l i g h t . The i; xi ’

? f l s l i)  w i t c h  : c h ~~l , 1  I t ’ o f f .

2 .  O s , ’ i t  t - set t t ’  i n to  ta I~ d r i ve  door w i t h  t~~ I~~~t ’  :s h ( i e  ( I O W l h . The t55 k -

u~ i c r  I is ~~n t h e  r i g h t .  Cl  ‘a t -  t h e  door.

3. TIs’ status~ 11 s l i L t  w ill come on at tsr about five u ;s’cssnsIa . I t  w i l l

not light if t h e  t a l e s  is i n s e r t  e l  backwards .

1. Press U.’l’ANI )bt ’t’ , id-;WI

a
5. 1 5tri ( ‘Al- I s hou ld  110W h i  ?fl51 Ii i s _ i l ’  ~i t  t h e  ‘~~

‘ 
~o~i-: I’o O r e In ’  :t .

I~ et -  ‘A l P  S i  i t ~, U ! I L s i  ii~~ t 5 l i lS .

t~~~. ~~t s i rt  cassette by pr es sing RUN .

7 . Tape w i l l  be read u n t i l  a thr e ,  u nch yap  or end of the tape is

reached.  To c o n t i n u e  r ea d in q  a f t e r  the three  inch gap, j recs KI~N .

To at o p  the read cycle press  STANDBY .

8. Rewind tli tape by pressing STANDBY , SEWIND.

Detailed instructions can be found in the op~ i~~ t i on section oi this

manual , wr it s ’ uip for s ’API  , and the Memodync Model 3722 Instruction Manual.

INTERFACE CIRCUIT DESCRIPTION

The interface schematic is shown in Figure 4. A timing diagram is

shown in Fiqure 5. The circuit board layout is in Figure 6. Integrated

circuit pin numbers are ’ referred to as U~ 
— (pin #). The card edge con-

ne -t ioris  are  r e f e r r e d  to as pin # .  The in te r f ace c-~~i d  plugs into coni’ic’c-tor

14 in the 3 7 2 2  reade i card cage . Other pin numbers not on J4 a re  r e f e r re d

to as pin ~ (JU) . Interconnection lists are given in Figures 8, 9, 10, 11,



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

1_ I , ani I i .  i’ s s ~ ’t ’r is hIal li t from the 37.~ ~‘5 V su~ l i l y .  AU gre 1111 1’ ’

ai e’ connected I s  a coadnon t ’  l i lt  t O  5lVO i d  q ru~u?lsl l i ps;

ALl Lnteq? I t t -~i c i r c u i t ;  ~ l U t ’ s l  in tUt ’ inte tfas ’c art ’ low ~ owe- i

Sc b u o t t k  TTL. l e v e ’ is  g~ ~- u t  r t h a n  + 2 . 4  V are logic “1” and l ’ - ~-~’ is  ii ss

than + .8 V art ’ l o gic  ‘.0” . A 10 h F , 25 vo l t  ca 1’aci tor is r es en t  at th i s

- ‘w e t  - 5 l ~~- l 5 V  100 - L i t , tUd a .015 ~F 5a: a it o r  is  at each 1C ~ acka ’~~’ i - i ~ cit

desp i k 1 f l U  ur~ ~sse~I

1:1 F’l s l u r t ’  1 t i n ’ c i s _’c~ :- ‘5~1ses It l i i i  C lead and shi  I t  the da ta  t h rough

t ime shift rs_ ’s l l a t e r u , i i  JU sI  U 2 .  In  a s i l i t i o t i , the cssuI; t r , U4 , is clockesl , p

t I n -  1’ ~ olhe -— O h o t  t U  is r et  r i ; ~~, ’r u ’d i’y nhe p o is e s .  Ut ’A— ~ a n J i o ~~t s~~ a

- ot tw~’lv~’ bi t ~ by Uoinq low and t i n t  1UU(5 U6B—6 sets the nega t ive  t i n ,  f

om !uter f l o a  U 7 A - 4 .  The f l a y  is a 20 nsec pulse  c o n t ro l l e d  by R
13

. TIle L

t r a i  . insi  edge of t h e  f l a s i  pulse  tr isi ste r s a 5 ~sec c lt ’ai b - L i l a c  at U 3 A — 4

and 03A—1 3 , c l e a r i n g  t h e  s h i f t  r e c i st e r s  and the count - c - .  rhe c lear  pulse

wtd th is  con t ro l l ed  by R
11

.

The end sit I s - s o c - s i  gap is det e ct i ’51 l v  an ab sence  of clock pulses

a t  U 3 B — l 0 . This r e t r i s i s l er a b l e  one-shot  is a d j u s te d  h R9 fo r  a delay of

o b i t s . T i e ’ two  ‘Lit t ga~’s between words  are 1sIr ~ore d .  Wh en ~~~ 6 b i t  gap is

s l t ’t e , - t s ’l , t Int’ 5 ’orn~~u i t ~’r f l as i  t p i n  K) is set , and th i s ’ LOR b i t  siocs i i 1 s l 1 ’ . I f

a m u l t  i l l of fou r  hi t ;  has not been w~ited  at  the EUR , U SD p in 13 ss ’to

I i s -  e r r o r  b i t  USC— 10 ( p i n  R~ i n d i c a t i n g  tha t  an e r r o r  has  c ’ccu lr e s .i ~Iwi n~

the  record. The timing diagram , Fiqure 5, g ives an example of the case

wtu t ’ri’ only eleven bits have been dett’cted at tIn” end of a record.

With each 16 bit parallel computer input word , the Byte Coun t

bi ts , pins N and tI , indicate the number of four hit characters or bytes.

This 10 normally three , although at the end of a record this will be 0,

1, or 2. This allows tape formats with words in multiples of four bits

k _ -~ - ~~~~~~~~ ~~~~
‘ 

-
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A li _ i t of t h e  i n t t - r  facts out!~~~ts to t h i s  compu te r  in  g iven  i n

Fi g ur e  13.

Si gn a l s  a v al i a t l i -  5tt  the front ; s s i i i e l  BN” s are :

S~ rial :-a ’~a Pin A

~ lesi i P in  B

Serial Clock Pin C

End of record Pin F

Flag (neg. true) Pin K

E RROR P in  R

Channel  1 Pin 1 ( J — 3 )

Channel 2 Pin 2 (j-3)

ERFACE A L i ’ ;~ MENT_AND TESTINS PROCEDURE

A n ick check of o p e r a t in g  parameters  can be made by observing

t h e  s1~~r ; a1s a v a i l a b l e  a t  the f r c t panel BNC connectors us ing a known

test t i t h e . A m u l t i c h a nn e l  osci l loscope is necessary . A counter  wi th

“w i d t h  B” or “ time A to Bt ’ and “ events A dur ing  B ’  modes , whi le  not

necessary , is useful.

Using  the oscilloscope the se r ia l  clock , the f l a g  and the EOR can

be observed using the rising EC’R ‘-dye as a trigger. Reference should be

made to the timing diagram in Figure 5. EOR should go high after a six

n~ t delay at the end of the record . This delay is adjusted w i t h - ;

P~ (Figure 6). The flag p u l s e  should occur a f t e r  each twelve b i t  word

and also with the EOR leading edge .
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Due to norma l f l u c t u a t i o n s  in the la t a  r a te , the f l a g  pu l se  w i d t h

is best adjusted with a counter  in  the “width B” mode- . The f l ay  is

I b s - q a t i v e  true , i.e., the leading edge is the falling edge . The pulse

width should be 20 ~isec anti is adjusted with R13
.

The clear pulse may also be adjusted with the counter in the

same manner. The BNC output is negative true . The clear pulse may be

viewed using the leading (falling) edge of the flag pulse as a trigger.

The clear pulse should be 5 hsec , and is adjusted with R
11
.

Using the counter in the “events A during B” mode , one can count

the number of clock pulses per word (or per record) . The rising edge of

the flag pulse (or the EOR pulse) is used as a trigger.

If a counter is not available , timing adjustments are simplified

by using known input signals. The board must be removed from the 3722

card cage. The cage must be removed by removing four cage screws inside

the bottom cover of the 3722 chassis. The cage is lifted out of the top

of the 3722. Notice that wiring is connected to both the front and back

of the card cage.

With the interface card removed , connections should be made as

follows : 5 V is applied to pin 1 and GND to pin Z. Pin A (DATA) should

be tied to pin 1 or Z as described below.

~~~~~ A digital pulse generator may be used to supply a counted or gated

burst of 12.3 KHz pulses to the clock input (pin C). This allows forcing

of the error detection by looking at groups of 11, 12, and 13 bits . The

error flag should be present at the end of record when bursts which are

not multiples of four are present. The burst repetition rate should be

less than about 400 Hz to allow the EOR detector to remain untriggered

when looking at bursts of up to 24 bits . The steady clock at pin C

— ~ -

“I — - -  — --~~~~~~~~ -- 
‘ -‘- - -‘--~



H

allows the flag and clear pulses to be seen without jitter and adjusted

as described above .

The shif t registers may be checked by observing their output as

the Serial Data ‘ inc (pin A) is tied high or low . The registers are

clocked on the trailing edge of the clock pul ses and cleared by the

leading edge (falling edge) of the clear pulses at 133-4.

-

~ 

-~~~~~~~~~~ 
‘
~~~~~~~~ _ _ _ _ _ _ _ _ _ _  

_________ _
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Figure 2. C1’~RZI Format and timing diagram for Figure 3
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PARTS LIS1

Ci~-~u t  Boa rd 1?-D[5-GP Doug lass Elec tron i cs

8NC Jacks  3778 Pamona

C 1 - C , .015 ~‘f
C8 10 ~f , 25 V . electrolytic

I ‘~ .15  L i f

C~ 0 470 pf

C 11 1500 pf

50-44A- 30 Cinch

DC 3/S Cannon

U 1 . U . 74LS164

U3 74LSL~3

U 74LS93
U5 74LS02
U6 74LS00
U, 74LS123

— 3 . 3  , ~ W , 5~
5.6 K4~, ~

R9 100 K~ Trimpo t

R 10 5.6 K., ~ , W , 5

R 11 50 K - Trimpo t

R12 5.6 K , !~4 w , 5~
50 K14 Tr impo t

Figure 7
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31 ‘ LH~Jt ) !’i,E ~~ BOARD

F’ FUNCTION T ~~ ONNECTS COLOR
UI — 

DIG . GNU 
— 

GND BLK
132 +5 y *5 y 

__________________

133 - FWD/REV 
— 

33-8 4H T / CP G
134 FAST /-SLOW J3 - 7 ~i i T j’kE D
135 - RUN/STOP 

— 
33-6 kHT 1’BPN

P6 - DATA IN 1 
— - GU D ELK

P 7 W R I I I / - R E A F i  GNID BI K
88 - DAT A IN  2 

— - GND BLK
B9 _________________________ — __________________ ___________________

810 _____________________ — _______________ ________________

131 1 - DATA OUT 1 - 33- 1 BRN
812 BEOT OUT X 33 -5 WHT/BLK
B13 FILE PROTECT — _________________ _________________

B14 - BUSY/READY ••~~~ ‘.13-3 GRY L
B i b - DATA OUT 2 .~~~~ 33-2 BLU
B’16 - CIP ,~~~~ 113-4 WI-fr
B 17 ____________________  — ______________ ______________

B18 +15 y 
— 

+15 V RED
1319
820 GND 

— 
GN D BLK

B2 1 ___________________________ ___________________ ___________________

822 _________________________ — __________________ ___________________

1323
1324 _________________________ __________________ ___________________

B25 ________________________ — _________________ __________________

B26 
_________________________ __________________ ___________________

827 ________________________ __________________ __________________

B28 
________________________ __________________ __________________

1329 ___________________________ ____________________ ____________________

830 
_________________________ — ___________________ ___________________

B31 
_________________________ ___________________ ___________________

B32
833 _________________________ ___________________ ___________________

B34 GND GND BLK
1335 _________________________ — ___________________ ___________________

836 +15 V 
— 

+15 V RED
- 

1337 _________________________ ___________________ ___________________

B38 GND 
— 

GND BLK
839 

-

— B40 -15~ — - 15 V y b

Figur e 8

- -- - -  - - _______
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3? ‘ !~~3~ 
‘ ,~~ ~4C’ ‘ -3~ I

PIN F U N C T I O N  T CONNECTS 
COLOR

1 2 5 ) 3 — ) ’ N L N

______ _____________________  — ~13-y V I O :  WIl l
3 2- 

— 
J3-X BLU / W H 1

4 .
‘ 

— 

— 
3 3 - W  GRN / WHT 

—

5 2 - 
— 

23~ V Y EL / WH T 4

6 _________________________ — 
3 3-U RED / BLK

7 2 
— 

3 3 - T  BRN /WHT 
—

8 2 ’ 
— 33-S BLK/W HT

9 2 - 

— 
J3 -R W HT/ GR’~ H1

10 -~ 

- 

— 
3 3 — P  WH T / V I 0

11  
______________________ — 33 -N WH T 5 ’B L U

______  
2 ’ -  

— 
33 -M W H T / O R N

______  ___________________- ~3- L WHT ;~ LL
14  2 - 

— 
J $ K  W HT /R1. I) ‘ 5

15 2 ’”  — 33-3 WHI L3RN
- 

— 33-H WU LEL:. 
—

17 - WORD SYNC — 4 3-A URN
18 [OF J3-B Y LL
19 - EXT . ST0I ~’ — ‘.L1-19 _________________

20 BUSYi ’ -R LAP’ ~ — 33 -D U L L
2 1 - C I P ~L3-9 ~LL
22 - EOT / BOT 

— 
_J3-1O U RN

23 - [ND OF DATA — J3-C URN
- 

24 GNU GNU BLK
_ _ _ _  GNU — GND . I3LK
_______ 

SL R . DATA 
— 33-F WHJ

27 SER . C LO C r ~ — 
33-[ iRY

28 - EXT RLWIND ~~U-18 BLLJ

35 - LX T ST ART — __33-20 ~~ 1.

F i qu r e  9

- ‘ - -
~~~~~~~~~~~~ —-- - ‘ -~~~~~~~~~~~ - -~~~~ - -~~~~ 4- _ ~~~~~~~~~~~~~~~~~ -- -
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33 - ‘-N ~-~~~ -~~N I  ‘~22  ( N N T k I BOARD

-— _ _ _ _ _  _ _ _ __ _ _ _

F’ F U N C T I O N  ~ CONN ECTS C OLOR
- DA TA OUT 1 $1 - 13 1 BNC E3kN

- - D/~ A OUT 2 — 
31 - 8 15 RNC I3LU

- - BU LY / REA JY 
— 

31 - L 1$ GRY
- C II  31 - 13 16 WHT

BLOT OUT 
— 

31 - 8 12 WHT / R LL
0 - RUN/ - ‘ “~ X 31 - 35 WHT / BRN
7 F A S T  - - 

— .1 X J1 - B4 WHT / RED
- 

- FW D - ’ -:  . X 31 - [33 WHT / ORG
— 

9 - C i ~ X 32 - 21 YEL
13 - i - - ~ \ $2 - 22 G RN
1 1  ‘~~~- . -~5 V ORG
I ‘ - - ‘ D B
____ 

ST A T. L MP.  DR.  T 2$ - 2 2DM WHT / Y E L
14 BOT/ EOT LMP . - 2 COt- WHT / G RN
15 - RWD SWIT CH 

— 
- 3 NO W HT/ BLU

_ 1~~__ - STOP SWITCH 
— 

S2 - 3 NC W H T / V IO
17 - START S W I T C H  S2 - 3 NO WHT /GRY
18 - EXT. RWD. 

— 
32 - 28 BLU

19 - EX . STOP 
— 

32 - 19 GRY
20 - EXT .  START = J2 - 35 WHT
21 E X T .  S W I T C H  

— 
S4 - 3 NC BLK JWHT

22 - EXT.  SWITCH 54 - 3 NO BRN / WHT
A - WORD SYNC X 32 - 17 BRN
B E . O.  FILE X 32 - 18 YEL
C - E.O. DATA \ 02 - 2 3  GRN
D BUSY /- READY X 32 - 20 BLU
F SER. CLOCK \ 32 - 27 BNC GRY 

SER . DATA X 32 - 26 BNC WHT 
~~~ ~ 32 - 16 WH T / BLK

U 2’~’ \ 32 - 15 WHT / BRN 
2’~ X 32 - 14 W I-[T/ RED

L 2 12 
i 02 - 13 WHT / YEL

1-1 2 ’’ X 02 - 2 WHT / GRN
-N 2 10 X 02 - 1 WHT/BLU
P 2~ 

— 

1 32 - 10 WHT JV IO
P 

- - 
28 

~~ 32 - 9 WHT/GRY
C 2~ X 32 - 8 BLK / W HT 

2~ X 32 - 7 BRN/WHT
- - 

X 32 - 6 RED/ BLK
________ _________________________ 

X 32 - 5 YEL l W HT
- 

~~ 32 - 4 
— 

IRN/WHT
- 

— 
2 ~~ 32 - 3 BLU/WHT

- 2 -  X 32 - 2 
— 

VIQ/WHT
- 2 -  X 3 2 - 1  

— 
BRN

Figure 10 BNC = FRONT PANEL BNC

L _ _ _ _ _ _  - 
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- CARP INTL PI ALL DUARD

FUNCTION 
CONNECTS COLOR

-5 - . 
— ~5 V ORI;

2 - - ‘TA BIT li /Cul-I P FLT 14 25 - 15 YEL R
3 DATA BIT lO /COMI BIT 1 1 x 25  - 14 GRN P
4 DATA BIT 9/COMP BIT 12 X 25 - ii BLU P
5 DATA BIT 8/C:’-N- BIT 11 X - - C - 12 V IQ P
6 DATA BIT 7/C$MP [lIT 10 / 25 - 11 GRY
7 DATA B~T 6/COMP BIT 9 1. 25 - 10 WHT R
8 DATA BIT 5/COMP BIT S - 9 BLK
9 DATA [lI T 4/ COMP BIT 7 ~~ 35 - 8 BPN P

10 .AT-T BIT 3/COMP BIT 6 ~~ 35 - 7 R ED
11 DATA BIT 2/COMP BIT 5 ~~ 35 - 6 ORG
12 DATA BIT 1/COMP BIT 4 X 35 — 5 YEL
13 OA TA BIT OICOMP BIT 3 ~~ 35 - 4 URN P.
14 

______________________ —  ________________ P

15 _______________________ —
16 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- —

17
18
19 

______________________ —• 20   
___________________

21   
__________________

22 
_ _ _ _ _ _ _ _ _  —

A SER. DATA 
— 

33 - F BNC WHT V

B - CLEAR x BNC ORG
C SER. CLOCK 

— 
33 - E BNC GRY

D   _________________________

E   ___________________________

F EOR x 35 - 16 BN C YEL
H 

_ _ _ _ _ _ _ _ _ _ _ _  —

O 
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  —

K - FLAG X 35 - 17 BNC GR N
L 

_ _ _ _ _ _ _ _ _ _ _ _  _________ _________

_______ 
BYTE COUNT 1 X 35 - 3 ORG FL

N BYTE COUNT 0 ~~ J5 - 2 RED P
P _______________________________________ ___________________________ _____________________________

R ERROR X 35 - 1 BNC BRN
S 

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

-J __________________________________________ _____________________________ _______________________________

_____ — _______________________ 
GND 

— 
BLK

F~ 
11 BNC = FRONT PANE l BNCi gure ‘ ‘  R = RIBBON CABLE

- _ _ _ _ _  - - _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _
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CO
W
N
~

E
H
CTS 

OR

- —5 - -  : - 
- ‘ C - C D  S~~ 3 - l — -

_______ 
DATA UI~ . ~~M’ BI -l 24 - 1 -  

_________________

~- DATA Bl ~ ~ MC SIT ~
- 

— 
4 - 

~~~
_
\~~ 

- -

_______ 
DATA B i1 - -  

U 
— 

$4 - 11) -

5- DATA BIT -
~ 

- - 0 [ T  7 
— 

- - 
~~~~~

-
, -

B DATA B I T  -~~~~ 
‘ - ‘ 

- - S -
~ 8 

_______________

I PA f/\ UL - 
~
‘
~~~~~~

‘ ..IJ ~~~ ‘ ,-
~~~ 

-
~

________ 

- -~~ A L I lT L’1~ ’N’ -D~ 13 ‘4 — 5 r - C

_______ 

2 ’ - A  BIT 8/5 51-~ 6 : 1 1 )  
— 

3 4 —  5 
_________________

- —  1-~~:-\ BIT _ .~ ‘MP 1 $ 
— 34 — 4 -s~ p

_____  
-
‘ -
‘
- -

~ B H  ILC C ” B 
— 

- - 3 - -:s -
~

2 ~A i A BIT 1 1 /C t’ P . - - 
— 

- ‘ - 2 -
~ -~ 

- ,

ft [OR 
— 

- F H -

I ‘ - FLAG 
— 

34 - K ~- - 5

- ‘- - 5  ,— - )
— : ‘ _

_______ _______________________ 

U N ’  - . -
-

— -4

~~1 _________________________ __________________

30 _________________________ 
__________________ ___________________

31 _________________________ __________________ ___________________

32 
___________________________ ___________________ ____________________

33 ____________________________ 
____________________ _____________________

i-i 
_______________________________ _______________________ _______________________

35 
___________________________ — ___________________ ____________________

U t:- _________________________________________ — _____________________________ _______________________________

- UN . FRONT PANEL P N C
~- iqure 1? R = RIBBON CABLE
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INTERFACE TO COMPUTER CONNECTIONS

COMP UTER COMPUTER INTERFACE 35 34
PIN NO. INPUT SIGNAL OUTPUT SIGNAL PIN NO PIN NO. )

1 BIT O ERROR 1 12
2 BIT I BYTE O 2 N
3 BIT 2 BYTE 1 

- 

3 M
4 BIT 3 DATA BIT 0 4 13
5 BIT 4 DATA BIT 1 5 12
6 BIT 5 DATA BIT 2 6 11
7 BIT 6 DATA BIT 3 7 

- 
10

8 BIT 7 DATA BIT 4 8 9
9 BIT 8 DATA BIT 5 9 8 

- 

-
10 BIT 9 DATA BIT 6 10 7
1 1 BIT 10 DATA BIT 7 11 6
12 BIT 11 DATA BIT 8 12 5
1 3 BIT 1 2 DATA BIT 9 13 4
14 BIT 13 DATA BIT 10 14 3
1 5 BIT 14 DATA BIT 1 1 15 2
16 BIT 1 5 FOR 16 F

23,AA DEVICE FLAG DEVICE FLAG 17 K
24,BB GRO UND GROUND 1 9~2O Z

Fi gure 13

1’~ 
‘-—-__

IL 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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