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FUNCTION INPUT OUTPUT PMElzoNE REN ARKS FUNCTION INPUT OUTPUT PA~ REMARKS FUNCTION INPUT OUTPUT PAG% REMARKS PIN PIN PIN PIN ZONE PIN PIN ON~ 
ACR.V 88 3-CS ~UTO/DIALER ElAS6 292 3-68 E_.c._HOPLEX R06.VX 218 7-81+ PROCESSOR 2 

CLA.GA 262 4-C6 fr EST POINT 'IPM.L 43 8-B5 TEST POINT RD7. y:~ 221 7-61+ PROCESSOR 2 

CNT! .GA 261 I+-· c 2 fr EST POINT C5.G 55 3-63_,_l+-05 HALF SPEED R08. v:: 2 21+ 7-61+ PROCESSOR 2 
COPT2 58 7-68 [_EST POINT RRC.Z 63 3-66 MODEML_TERM 
COPT3 57 7-88 I.EST P..Q.I NT LS.V 298 3-61 TEST POINT RRC.ZA 64 3-86 IMODEMJTE.RM 
CR_.Q.. V 96 3-C2 ~UTO_LDIALER MR. y:: 46 5-A5 M0..2. POW SUP RSTl .L 42 5-Cl TEST POINT 
DINT. L 257 8-05 trr.s.i .Efil1il_ OPM.L 258 5-Al lIESI_ 2QINT l.s.Q..._GA 22..9_ 8-.£1 lrf..s T .f.Ql NT 
DINT.LA 250 8-05 !PROCESSOR OSC.GA 260 4-05 TEST POINT SOl. v 91 3-A4 PROCESSOR 1 

OL.Q....Y 89_ :i_-C5 l6_UTO/DIALER .f_INT. L 17 8-Cl TEST POINT so1.v:: 203 5-88 PROCESSOR 1 

o_e_R :i_ --92. -1.-Cl ~UTO/DIALER .f..INT. LA 249 8-Cl PROCESSOR SD2.V 92 3-A4 PROCESSOR 1 

DSS.V 97 3-65 8_UTO_LDIALER _f_NO_._.Y_ _90 3-B5 AUTO/DIALER 502. v:: 205 5-68 E_ROC_E_S_SOR 1 

EIABA 294 3-04 ~RM. PWl.V 87 3-A8 AUTO_L_DIALER SD3Y 9J.. -1.-02 PROCESSOR 1 

ilAa.6. 2ll _1-_c_8 M_ODEML_TERM RDA.Z 62 _3-C6 MODEM/TERM SD3. y:: 207 5-68 PROCESSOR 1 

EIACA 293 3-A7 MODEN_LTERM ROA.ZA 263 3-C6 MODEM/TERM SD4_._.Y_ 94 3-02 lf>R O C_E_S_S_QR _l 

EIAC6 288 3-D8 IMQDE11LLERM. RDTTY.Z 56 8-02 MODEM/TERM SD4. v:: 209 5-05 PROCESSOR 1 

-+ ElACC 290 3-C8 MODEM/TERM RDl. v:: 204 _l_-Dl PROCESSOR 2 SD5.v:: 211 5-C5 PROCESSOR 1 . f4-
EIACO 2 95 3-04 MODEM/TERM RD2. y:: 206 7-Dl i;>ROCESSOR 2 SD6. y:: 215 5-CS PROCESSOR 1 

EI ACE 291 3-68 MQl1c: ..MLL c: .RM_ RD3. v:: 208 7-Cl PROCESSOR 2 SD7. v:: 219 5-CS l£ROCESSOR 1 

El ACF 287 3-08 MODEM_LTERM .R_D4 ._x:: 210 7-Cl PRQ..C..ESSOR 2 SDa.vx 223 5-AS PROCESSOR 1 

E1A.SA 296 3-C4 MODEM/TERM RDS. y:: 214 7-63 PROCESSOR 2 SD9. v:: 225 5-85 PROCESSOR 1 

5. REF DES NOT USED - Al,Bl,Cl,C45, 
Dl,El,Fl,Gl,G3,Hl,Ll 

4. +12 VOLT PIN: 52 

3. -12 VOLT PIN: 51 6. HIGHEST REFERENCE DESIGNATORS USED: 

f, 2 , 2 0 1 , 2 0 2 
A9,69,Cl+9,CR2,D9,DS4,E9,F9,G9, .-. --2. +5 VOLT PINS: H9,J9,K9,L9,Q5,R40,S4,XY1. ~.~. S-11-,.. I~~ ~~ 8 35-07480 s:a:itl 

1. GROUND PINS: 101,102,301,302 t-153 02 35 A 35-07332 
NOTES (UNLESS OTHERWISE SPECIFIED) CL\$$ lllODEL fl'l.MT REV !ELEASE NO. DFTS DATE CHECK AP'PD 

CHANGES:G) RELEASED TO PRODUCTION. (0) P /N FOR REPLACES DWG 315-0524911 
THIS DRAWING AND I NFORAllA.TION THEREON IS THE 

·~14:1 Da'A PROCESSING DIVISION G9 WAS 953. (REF SHT 5, G PLACES) PROPERTY OF THE NATIONAL CASH REGISTER COMPANY 
AND ALL UNAUTHORIZED use AND REPRODUCTION IS IAMCttO BERNARDO, CALIFORHIA 

lltTERPLANT REF 315-0531321 PROHIBITED. 

USAGE (CODE) REQD NEXT ASSEllBL Y UNLESS OTHERWISE CLASS: M53 UNIT: COMMUNICATION ADAPTER SPECIFIED, DIMENSIONAL 

START: 2/1 J?J FlfUSH: YsJHJ LIMITS ARE: lllAllE: SCHEMATIC-LOGIC_,,_ INCH NOMINAL 
-

DFTS: A.t~PATA. IMTERIAL! .xx ±. ASYNCHRONOUS ADAPTER 
, .xxx ±. . 7a/I c: r.!_¥_• CH SHEET 1 Of 8 Dl'G 

DESIGIER: J'. C.f LLO 
l&Zl 3 1s-0 5 3 1 3 2 l COATIE: SCALE: NTS 
B APPD: /11.._'f; l APPD: J COOE: -

K•DPD FO• NO. E·l:Je T 
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FUNCTION INPUT OUTPUT 
PAG%0NE REMARl<S PIN PIN 

SDlO. y:: 228 5-B5 PROCESSOR 1 
sou. y:: 230 _5_-6_5_ PROCESSOR 1 
so12.v:r. 233 8-BB PROCESSOR 1 
SD13. y:: 235 8-C8 PROCESSOR 1 
so14.v:: 238 5-C8 PROCESSOR 1 
so1s.vx 240 5-A5 PROCESSOR 1 
SMBa.vx 246 5-08 PROCESSOR 4 

SMB9.VX 245 5-08 PROCESSOR 4 

SPT.VX 227 5-08 PROCESSOR 4 
SSEL.Vx 251 5-C8 PROCESSOR 1 

SSTB.VX 248 5-ca PROCESSOR 4 

STAT.L 16 8-Cl t!:_EST POINT 
STC.L 26'1_ 6-C2 tr.EST P_Q.INT 
STERM. y:: 48 8-C8 PROCESSOR 4 
SYNC.LA 54 8-Bl TEST POINT 

_. TOPIA 60 6-03 

TOPlB 61 6-03 

, 
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FUNCTION INPUT OUTPUT PA~ REMARKS FUNCTION PIN PIN Za.E 
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LIMITS Al 1 

INCH NOlllNAL 
.xx ::t:. 

, .xxx :I:. 

l -· 

-

" 

INPUT OUTPUT PA'%'0NI AEllMK5 
PIN PIN 

•v}B} IEE mE'.f CllE All GWIGES 

1HIS DRAWING AHO llf'CRIATION THEREON IS 1HI Pll>PHTY OF TffE 
NATIONAL CASH REGISTER COMPANY AND ALL UNAU1HO•ZED USE AHO 
Hl'IODUCTION IS PROHIBITED. 

1~1-~1 D\TA fllOCESSMG DIVISION 
IAMCHO IERMARDO, CALIFORNIA 

UJllT: COMMUNICATION ADAPTER ..... 
llME: S CJiEMA T r__c- LO<tl C. 

ASYNCHRONOUS ADAPTER 
IHUf 2 °' 8 -.. 315-0531321 SCALI: NTS a 

i.--

' 
\( t 
y 



8 7 6 !5 

D El AC. f= >z"'""B ..... 7..___......._. 2. 
[!]~[!] [!} st>· Er" 
COA.•'l:.A 

c.Z.tl 

~ 
[fil CTR• L~ >-'-' __ 2_9 ..... 5...,. ~ 1/\C0 

8 C.TS·~ ·~ K'-
12. 

C:TS • ZA. (!] 
H~I 

r-co--2-9-"~e IA ·SA 

c 
~CR·V ~A.C.R.·~[!} 

El ~ C: (. >-< ..... ~ ...... ----t 
OLO•V ~01..0•Z (!] 

E 1 A. CE. >--2-" '-1 ---t ~--R'-G_l_·-~---11nK7 >-1-·-- AG t •!A fj] 
_,_,,,~ 

I! 

B 

-------------~-3--~~C·~ 

El "SB >2.-~_2. ___ _..-t n------<9---<3li~7>--+---~--~RRC·I~ O~S·V 
97 

95.J~• 

nwt:" )>-8_7 __ .. _~ll(~ ,_8_?W __ l·_Z ___ ~IC7 _a.__ r;;i 
r ~ ~,St S'Wl·~~L@J l(]a,__ __ 9_1 ~ 5 DI• V 

A C!J 502· y 

7 6 4 

3 2 

3 OPR•G 

LS• Er SS S K7 >-"---...... --1 
<;5 .Jell 

OSI)')' 

. [!) l PM· L _,._,-+-1 __ ,_~ 

R3IO 

OS~,.,, 

[!)OP M ·L~A. + 1 z. 

3 
3 2 

1 

,__ll __ q_s~DPR•V 

OS 2. J'/' 
+ I 2. 

R37 

DS4-J'? 
.. ' 2. 

•• 

r<> 
t.O 

9 
lO 

TNll DltAMNG N110 lll'c.MTION ntEl!Olf IS THf P90fl!ITY OP TMI 
NATIONAL CA!M ftGHlll CC*llliliN'Y MID ALL UNAUTMO•ZED UI( MtD 
HNOCIJCTKJM IS JlllClilllfT!D. 

'*IT: COMMUNICATION ADAPTER 
._,SCHEMATIC-l GI 
ASYNCHRONOUS AOAPT[A --T 3 • 8 D 31 5-0 5 3 I 3 21 

1 

D 

c 

B 



8 

D 

C\~ 

B 

A 

7 6 5 

D 
YI ~Z.4 q 

+1V-....,.,..e------__;,-! ~ 

R:IB 
L ~· ~ >"-..... u R:Z.3 

] s 
~,., 4 

~w l!Z?. 
II If 

.ii 
O!>C..Cii 9.5.3f 1 

~2.~ 
-t-~\J -
@] t>U\.\. U? 

262. CL.~·4-A. [TijJ 

53 

[i) CNTB.6 9 o CAJTl/411.G ~ [i) CAJTl .G 

0 CNTB.6 

~ CAJTC.M 

t:NT/8.G BJ 
'TzcNr<t.G ~ 

c.i CNTB.M [1Ii) 

~ CNT't.b a r,cAJT'111J. G @] 
[1J!} CNT"C .M t& ,::i CNTf!,.M ffiil 

(i] CAITl#.G ~ CNTB°l.6 ~ BJ CNfUi ~ 
0 omg.6 ' 

CNTB:C1 [i] 
CNT7.G [i) 

. Sfff-Z.CIJPI. GA ~ 
~CNTB.liAB) 

· ' CAJTA. M [!I!} 
~CNT?.GA [±] 
~CNT~.GAB), 

~ CNTl/.G CNT18.6 ~ 

6 

a 

" 

1.:1, 13 

Ti IS 

CNT~.G 
TC.•'i-

">-''-------'2;;...;;"o..;.' ~ c NT\ • Gr" l 6 i 1 ls I 

C.MTI~ ,(i@] 
.__ _______ 1.n .II 11 CHrll.GA 

1n'5• 

It. CNTll.GA 

CNTll.6rn 

4 
4 3 

' lfblc!a m 
CA.GA ffi 

KO.GA U>.GA (!] 

ICC.GA ~C.GA BJ 

1(8.UA " iKGA~ 

~.GA 

7 CAJTB9.G ~ 

- 8 IH•IT-FGllCllMGIS 

N 
r<> 

r<> 
I() 

0 
I 

I{) 

TlllS DSA- MID ...... ,.. TMla- II THI NOPUTY O' THE 
•ATIOllAL. CAM 11'.GllTll CGllflliNY MID ALL l*M.ITHOllZfO usr MCl 
ltlNOCl.ICTIOM II NOMlllTfO. 

l~A:I 

llllT: COMMUNICATION ADAPTER 
.,..:SCHEMATIC-LOGIC 
ASYNCHRONOUS ADAPTE~ 

•11 

l-.u_4_°"_8--I D 3 I 5-05 3 I 3 2 I 

1 

fi 
~'.: 

l \ 
' '\,_,~; 

D 

c 

B 

A 



8 

c 

C: 

B 

[j] RPINT.t= 

A 

() 

MCMll'D Fiim MD. E-1:113 

8 

[ii 
502.~1'. 

~f:.STl.L 

~ TM~.H 

(51 Y:7i.LW. GA 

'3 

7 

IZ. 

sos.G"III 

7 

9 STB.GA 

~ P\.lL\..UP · 

@) MRST.GA 

\\ SDAB.G 

8 

14 

/'i AIJ 

t A?. 

10 

a, IZ. 

") 

Sl::.TC.ON.Gr~ 

STBZ..G 

Q L!"~...!:S:.:..T=B'""'.F"----, 

7 

SEL.GA {i] 

50'3.GA II 

RTERM.&A[j] 

RST"i:G 5 

B:T.G 4 

7 

FCTEICM.GAA 

6 

4 

""'~------- Pt>T • ~1'. (i] 

t. '5£TCQN.GA (ill] 
€>31$1 

2\1 

St>1-'./.,... 

~ RST. GA 

Z.4~ 

5 

\\ 

01'. B • q 1', [!I 

St>~.Gi"(!J 

~ 
505.~" 

ct 

m 
so~.~~ 

m 
S07.~~ 

2. 3 

\~ 

4 SD!f,J. GA 

4 

12. 

3 

!>D4.C.A 

SD5. GA. 

SD'--GA 

SD1.GA 

MR.C.A 

@] 

SD 1¢ • 6A[fil 

SDl\.GA[fil 

MRSi·<Oi:"(!] 

I I SYNC. llj1 ljJ 

3 

LA 

5 

2 1 

·D 

511.L[f) 

\\ 

....----4_z.7 RS1' I • L [fil 

{;I I i.:.1=...._.3~--'-,' 
RIM.\.. 

0.3 :: &If: 001 
IDLE.GU) [§}' 

c 

af x°'S.#.G 
z. .. ;· ·--· -....B 

RlM.I.." 

.___z._s_s, 0 PM. L [TI!] 

UlllT: COMMUNICATION ADAPTER -= S C HE M AT I C - L 0 G I C 
ASYNCHRONOUS ADAPTER 

C\J 
r'I 

rt) 

I.() 

0 
I 

I.() 

-T 5 Of' 8 = 3 I 5-0 5 3 I 3 2 I 
L--------i D 

2 1 



D 

c 

B 

A 

• 
7 6 4 3 2 1 

v 

t5V 

rn 
l T·L---=-t 

']] 011.S·~tt. 

[!j C.ttTC. • M 

[I] !PM•LkA 
@) CNTl·G-"' 
@ CLA.•GB 

2 

~C.Ll\•Ere. ---1 

RSTC.• L42. I 1<4 1¢ R.":>T<:O l22 
PS.3111 

s 
~ 

lfil OPM •L"'Ja.. ·--~ 
CTJE.·L-....;......i 

[j] ! PM· LAj:i.. -...;_1~-c 
(!] E•U, 2. 

12. 

@)RD~·'Z 
. RSTC.L2.I/) 

8 [i] 5 
>--------~l'3 

T<.!i •Gr ~ 8 
L~ 

•gfS2 

IPHH .\.40(§1 

lfl1NT·L+Z. 

£1-! ______ --nJ~ 2. 

9S~-I 

R39 .+5'1 

~ ~'E>'Tl•L.flo. 

OSC.·~t.. 

~ 

TM• H (!] 

'• 61 ),.oPTI& ' 1-6'1 
C:.14- Ei• TOflTI" 

[!!ROA• J! 

' * 
IIJo!ic.•GA 

Q 7 n;;:w ~ 

II RC.MTR·L?I¢ I! K4 12. ~C.MTR·LI~ 

9S.3fll 

[fil 0-:.1 • L __ iz.___. 

[Ij TM2.• "°' --'-~ ..... 

II 

12. 

II RTMt.•<f. 

-----------------------------------~RSTC.L~¢[[) 
RcrnR.L5¢ 

+sv 
R3B 

RZ.'i 

[!j PINT•LS¢ 

li] PtNT•LSI 

12. 

1:. 

6 

.. .sv 

II 

(!Josc:·G-~ 

[i)C.l'IT; •ff/I. 

BJ OC. S. Cif A --+__::_-1 

@]Rot-..~ --=-1 

+sv 

IS 

I< C NT. Li!JRJ 

'1"5V 

R+ 

1+ 
SS 

PSI-I'( \~ p It t>-1-1 rn!J 
\IZ. 

~ 
9 

N/C 
C.o 

4 

Q.~ 
lli1 

Q.z. 
12. 

RC:NTR.L 

RDX.L 

l!]If'W\·L 
[[} R\)f>..•cA 
!])COA.•1A 

(i}Ii>lNT. L40 
IPINT.£ 

3 

~ 
li:.CAJT~.Q 

2&4 
STC.•L 

~!OL~·~A 2. 

R.2.(0 

<O 
STC.G [ij 
+sv 

[fil IDL£. 6A 3 
RZ.1 

6 
2 

e 
STC.•L1¢1 [§) N 

t0 

t0 
I{) 

1(6 0 
I 

I{) 

('() 

RZ.8 

lt:E lllEET OllE FOii CHANGES 

THIS DRAWING\. ANO t•~ION THEREON IS TKE PllOPERTY OF me 
NATIONAL CASH IEGISTER COMPANY AHO ALL UNAUTHORIZED USF NH'I 
REPllOCIUCTION IS PROHl81TEO. 

lllllrA l'llOCIS81G DIYISICIM 
llMC1ID IERNARDO, CALll'ClllllA 

111rr: COMMUNlC AT ION ADAPTER 
.,_,SCHEMATIC-LOGIC 
ASYNCHRONOUS ADAPTER 

llllG 

~--ET_6_°'_8-I D 3 I 5-0 5 3 I 3 2 I 

1 

0 

c 

/' --......, 

.... __ -~"' 

B 



C, 

D 

c 

B 

A 

c-

8 7 

•.... ; 
~ot.v 3 
~l>!.V 
SOI,.,'( 3 

S~G SR£u 

[ID SD"'°· G-A 7 p a.. IS 7 
P3 ~ 

" 3. 14 "' [51 SD3·GA S P2 Gl1 
13 5 

Pz <1 1 
[5l 502• GA 4 Pi Q' 12 4 

P1 Q2 
(ID SDI• GA Pe- a~ 

3 
P.e a3 ,,,,,, 

!I)'E>OS•'<A z k'.. 971111 
PE e& 

9 J B"'I 
Pf 

[fil 
MR.· cq._ --+--e ~4-

[5j PDT. GA -~::.i 
[51 IDL[.6 __,~" 

rn SR£G 
CLA. £3 -+-..,.._lfi1=-lCp 97111 
~ I MR C.1 

CIJTl.G q Pf 
[51 SOB.GA 
(§J SD7. GA 

[5J 506.M 
~ SD!.3A 

rn 
Q f?.DA.t:A 
~ TMZ.14 

DSI.L 

@] 

3 I( 

rn~o ... -. - ...... =~~l 
Q 15 ~OS •'f 
Q~ 14 SOIO•V 

Ga. 13 507•'< 
Cih IZ. S08•'f 

~--~ 

[fil r£sT.L.A 

Ii) IPM. LA 

(lJ £.LA 
~CNTA.M 

CL. GA. 

BJ 

15 
14 
ta 
12 

6 5 

S~G (]]sEL.GA 
SD"4-·Y~ 7 p 
SD3.YA (,, 3 

5 z. SD2.YA 
Pi 

4 Pa 

$0\.~~rn 

TI PM.GA~ 
JC.FR.~~ 

~ 
15 1201.GA [l] Ii] TE~.L 14 

G., ~DZ.GA (1) 
I! a., 
12. 

~~.GA [Z] 
Q~ R.04.uii.. [1] 

[fjRDl.GA 

G.e 1-5- RD'S. GA [11 
G..1 14 RDlo.CiA. [Z] 
Ql- 13 RD7. GA CZJ 
G3 l2. RO~. ":,A [ZJ 

(ru SO. LAA 

W COD. 3A 

(l] R.04.CiA 

rr---"-r_N_. G_~ _ _.3[ 1 DS ~ IN.CA 
953fll 

(l] lt'.05.GA 

[I) RDb.GA 

C.OPT' 
sa u-

6--------- TE.RM· 4- @] [I) R07. liA 

@) DMI.L 

C.OP T 3 ~5;;;..7;___~ Cf) ~DB.GA 

RI~ + 5 V---'V'V\,--..J 

llCIMlPO Fla ND. E-1:113 

8 7 6 5 

• 

8 

~CNTB.M \ 

~.,__8 __ Z_l4-'--" R 0 S • ./ ~ 

~<.\..~.<:.~ 

n-~--'z"-1.;;..8 4 R 0 <C • V * 

o-1-1 _2.::.:2.::.:14 R t> 7 • \/ *" 

3 

ROI -<ill. ~ M 8 
953-1 

2. 

@] 
n-3 _ _..;::;2~2.4-'-4 RD B • 'I/ "Ii' OPNI .L -+--~ 

@Ill CNTB.M 

[I) SDI.YA I! II 

2 

ROI• CiAll.. ~ 
~7 

5 

9 SD.L3fJ 

8 SO•L21 

SO. L2.<t> 

8 
969Gll1. 

+S'/ 

Rl4 

Rf 5 

1 

Zd~ ROI•'/,.._ 

N 
rt) 

rt) 

I{) 

0 
I 

I{) 

G)cNTl.G l2. @J SII.L II 

7 
4 3 2 

REV (3 SEE SllEE.T OllE fOlt CKMICES 

THIS DRAWING AND IJPCJRMA.TIOM 'THEREON IS THE PROPERTY OF TH! 
NATIONAL CASH REGISTER COMPANY AND All UMAUTHORiZED USE AND 
REPRODUCTION IS PROHIBITED. 

1111T: COMMUNICATION ADAPTER 

•-=SCHEMATIC-LOGIC 
ASYNCHRONOUS ADAPTER -,__•_u_?_°'_8__, D 3 I 5-Q 5 3 I 3 2 f 

1 

D 

c 

B 



D 

c 

B 

A 

8 

.(!]PINT. L51 

11] 
O&R•Z"' 

lUTOlf:ll,.~ 

~ ACR.l. 

(!j PVVI.£A 

@) 'SD/Qf.GA 

@] SDli.GA 

~Pa.I NO. E·lll3 

.. 8 

7 

2. DINT. L3/2J S 

[!I 5Tf£M.LA ! 
A.UT OX.FR.GAD, 

. O?. 4 [fil~l'.il.ZA 
V 9-'".3'' r&l I 

~RIM. L 

~ 
5£~GA 9 

STE.RM·<.~ 191 

6 

(i] ST!.RM•Ll(J 

Sil:.Rt.\·I.. 

i..A 

Q3 

,_ 

Q, 
l'!> 

R I•L. 
+SI/ 

5 

n-;..;11-- STER h\ • L 1' fil!J 

u• DlMT•LA 

[!)oPM.l.AA 

[}) CTS.lA 

@J OPM.L 

[ij PNDL£D. H 

• 
3 

E Cle [i] , ... !'> 'J--J\.fV'v-J--j 
TPNLLAA-,'.::"". L __ 

It; 4 

[i]r:t:A 
IPIA/f.LA IJ]E. L 

CNTA.M 
CLA.GA 
@] 

Sr 12. SD/3. GA 
9S.3fl 
~ St.TC.ON,qJI.. 

[!)SD':i.GA 

[!) DT~.LA 

l1J DSR.~A 

2 

@JSDAB.GA 13 

~ Cl:'....GA. 

[!) IT()..L 

~4 12. IT. GA. 

~S3f/ __ I~ 
[!)'TM H 

[])5111/N.L 

G'4 2 '5012..GA 
953fl 

ill SffCON.GA 

3 

t-5V 

7 

8 
- so.L 

~DSf."ZA 
DSR.L 

RI\ 
LA ~S~--""if>v--~ 

Q~l-!.'l~~-+--SWIN·L W 

s 

C050.GA. 

12. 

~------------+-~TeRR.LII] 

---.... nSg 
~-"'-IDf.6 

E 

II .....__S_.._ l PM • L ~ ~ [!Jij 

43 

3 

[§] 
[!] 

[i]IPM.LAA 
£.L 

n.:.:=--+-- Pl NT• LS¢ 

[ii 

~ S'il~'ei.G.P.. 

W Ml\.~J). 

@] DT~ .L 

~ ACF?. 2 2. 

@:) OPM.L 
[i) OLO.c 
ill PW[ .C.A 

@] CNTZ.GA 
~ COA.ZA 

[]]RTERM.GA 

[j]IPM.L 6 CON. L¢¢[i] 
(i] EA.L 

~6=-----+----- IPM. LI !2S@J 

1 c1¢ 

6 5 

iI]"tl"R·~ 

@J PCT•t;/>.. 

4 

EA.L/0 

E> £A.L':.i2J 3 rf> + £A.L0;J 

953,, 

RE.GA II 

la! 

8 
3 

2 1 

ROTT'<• Z D 

SD. L 

y~__;:...:;....:...~ s&t 
-----~-t PIN1"L. C 

Y).....::.:...:.-+PINT. LA 

-------=~ sn.T•L. 

II B~ I¢ STAT.LA[!) 
9S:J-/ __ ..:::..._ __ C.~~.L[TI!f 
"'X)s,;;___ acs::5. l!l 

Q., /3 

m 
-L-A-~ C.NTl·~"-

GI;:. Ii? $'{NC.•L 

B 
..... "' N 

!'<) 

!'<) 

I.{) 

0 
I m I.{) 

.• 
~ I 

{s~ 
CO~·'l: 

' t><:.OO·L 
@] 

REV 8 SEE SHE.ET ONE FOR CHANGES 

UNIT: COMMUN I CAJON ADAPTER 
NAr.tt: S C H E M A T I C - L 0 G I C 

ASYNCHRONOUS ADAPTER 

DWG 

l--Sll£-!T_8_0F_8 _ __, D 3 I 5 -0 5 3 I 3 2 I 

2 1 



.. 

~- . 

,.,, ,.,, .., 
"" N 
an 
Q 
I 

0 

"" ~ 
N 
an 
0 
r 

an 
·~ 

"" ... 
' "' \~ 

.. 
., 

• r ,. 
'' 

/ 

.. 

f • 

: 

I ,. 

. ; 

·, 

• · ... •• l -~: 
.\ .. -. . . 

. ~ .. 

... \. ~· . . 
._ .. ·, 

·· ... , .... : 
~ ; _. .. . . 

. •. .· 

692-?0b 3!:-

--·---

.. "· . 

'. 
,. . 

.. ... 
• I 

1~ -~ .: 
. : ·~ . ; 

•••ta 

8 

c 

.··'!' 
_ ... 

, . 

. \ 

.. 

. • 

~-

... 
.... 

.. 

.. 
• .. ;~ ,• I ... 

.l 

-.. 

·. 
'; ... 

...... · .. 
.. . .. 

''.. 

. -
~ ~ . . .. 

•,\ 

.. · .. ·' . • ·:. 1. ., 

I . ' 
~· 

... 

• I 

'J 

,•. t 

... 

-....... ·. 

.. 

·. . ~ . , ~ 

.. 

. .. 

. 

" 

...... 

... ".- ~ 
f.",' •· 

.. 
. .. . 

... 

... 

. · 

t "- , 

f I . '· 

•. , t 

.. ~ - ':"· . 
. • .. 

. . . 

' . •, 

. . 

' 
... 

.. 
I• 

.. ., 
.,, .·. 

... 

.. ' .... ~ 

·1 .. ·· ... · . 
. ,· . 

! . 

1Md DAAWlllCI lllllAIWI TMI "°"""" OP 111! llATIOllAL CAllt •lllftl ~. 
!U:CTROlllCS DIVISICll tllCtl~D~ AND Tiil DISCLCBUll! 1111 USt: OP 11f! DE- 11111 
IMllUfACTURlllO tllf'OllllATICll CCllTAllll!D Tll!llltll d Vll'llllSLT UIT!D .., -
TUCT. llll'llODUCTim • NDNt•n:D OITIQIT TIC PllD -Tftll N__,. OP 
.:Hll. 

INICIRI 

C-692-700 ASYNCH ADAPTER 

Adj_ustment and Requirement 

SQecif ication . . 
];,i,:i, DM."eMA• IMT• -··-II 

L~ Ji.!•111 - _l. 1'1-

-...,_., ... .,. 
It~~ f/111'11 315 - ~523433 

COYEll lfEET FOii A·~ DOallEJIT 

TH&I& DIU.WINOI AND IP&Clll'ICATIONI Al'I& TH& ""°"l:l'ITY Oii' THI: NATIONAL CAIH llll:OllTl:lll COMllANY, l:Ll:CTlllOMICO D1¥1•0N1 
AND IHALL NOT•• llll:lllllODUC•D, 0111 COlll•D, Diii Ul•D Al THI: OAltl 11'0111 THI: MANUll'ACTUlll• 0111IALI:011' A""AlllAJUO •TMOUT 
II IEl'IMI lllON. 

TOLHAMClS. U11leH etherwlH •eclfle4 •DECIMAL DIMlMSIOMS t- ; PRACTIOMAL ! t AMGULHt 

1. 

2. 

3. 

'· 
5. 

'· 
7 • 

a. 

10. 

. 
SCOPB•••••••••••••••••••••••••••••••••••••••••••••••••••• 

DEFINITION••••••••••••••••••••••••••••••••••••••••••••••• 

2.1 
2.2 
2.3 

•Purpose •••••••••••••••••••••••• ;•••••••••••••••••• 
Speed of Operation ••••••••• • ••••••••••. • •••• • ••• • •. · 
Data Sets••••••••••••••••••·~·•••••••••••••••••••• 

I PHYSICAL DESCRIPTION •• -~-~-••••••••••••••••••••••••••••••••• 

3.1 
3.2 
3.3 

Options •••• ••••••••••••••••••••••••••••••••••••••• 
Features ••••••••••••••••••••••••••• • ••• •·• •• • •• •••• 
Reference Material•••••••••••••••••••••••••••••••• 

ENVIRONMENTAL REQUIREMENTS. • • •• • • • • • • • • • • • • • • • • • • • .• • • • • • • · 

POWER REQUIREMENTS ••••••• • ••• • • • • • • • • • • • • • • • • • • • • • • • • • • • •. • 

SYSTEM GROUND REQUIREMENTS••••••••••••••••••••••••••••••' 

CONNECTING CABLE REQUIREMENTS•••••••••••••••~••••••••••••· 

7.1 

7.2 

Scanner Cable (Interface Signalling Cable) 
Asseinbly •••••••••• , ••••••••••••••••••• • •••• ~ ••••• • ~ 
Data Set Cable••••••••••••••••••••••••••••••••••••' 

7.2.1 
7.2.2 
7.2.3 
7.2.4 

C-698-300 Data Set Cable (315-0522998) ••• ' 
Bell Data Set Cable (315-0523421) •••••••• 
In-House Cable (315-0523424) •• ;•••••••••• 
Auxiliary Data Set Cable (315-0523422) ••• 

POWER SUPPLY REQUIREMENTS ••••••••• , •••••••••••••••••••••• 

MECHANICAL.ADJUSTMENTS ••••••••••••••••••••••••••••••••••• 

ELECTRICAL ADJUS'l'MEN'l'S •••••• • ••• • ••• • • • • • •• • • •• • • • • • • • • • • .. 

10.l 
10.2 
10.3 

Oscillator Duty Cycle Adjustment Procedures •••••••. 
Interval Timer TM.H Adjustment•••••••••••••••••••• 
Conditional Mode Reset (Reset 1) One-Shot 
(TM3.H) Adjustment•••••••••••••••••••••••••••••••• 

3 

3 

3 
3 .· 

' 

. . . 
s'· 

I 

I 
l 

S· 
5·. 
! . 

5 
5· 
s: 

'1 
1: 

·l ,, 

1 
... 

TITL• ADJUSTMENT AND REQUIREMENT SPECIFICATIONS llllEC. NO. "f•• 
FOR C-692-700 ASYNCHRONOUS ADAPTER ~15-0523433IC 

OllllOINATOlll 

•NOINIE•lll DAT• 
APlllllOYAL lDAT& j lNICIRI 

NClll • D~D .... C 1170• CO .. ON•NT OP•Cll'ICATIOM8 ....... t 

n ...... _ .. c..-. • ._. ... c...,...,. 
El_.._.ce DI .. .._ 

" ......... (All. 
1 

.. 

________ _L_:._ ____________________ ........ ________________________________ .. _ .. _ 



.. 

I 
r 
! . 

TMKI& D"AWINel AND IPKCl,.ICATIONI ""•TN& ""°"S"TY 01" TMK NAnONAL CA8N "&•llTa" COMPANY, SL&CTRONICI DIVl•ON, 
AMC> INALL NOT •• fll&PlllOOUCKO, 0111 ... ; •f&D, 0111 Ul&O Al TMK •Alll 1"0111 TMK MANUl"ACTUlll8 0111 IAL8 01' """AfllATUI •TMOUT 

....... llllON. I 

TOLHANCIS. U1tl1111therwl11 .,ec1f1e4 • DICIMAL DIMINSIONS t ; PHCTIONAL ! t ANGULAI t 

. 11. 

l~. 

13. 

.. 

TABLB 01' CONTENTS (Continued) 

MAINTENANCE AIDS ••••• • • ••• • •· • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

11.1 
11.2 

11.3 
11.4. 
11.5 

Logically Disablinq of the Adapter•••••••••••••••• 
Intra-Adapter (Diaqnostic Mode) Turnaround 
Capability•••••••••••••••••••••••••••••••••~••••••. 
Synchronization Pulses•••••••••••••••••••••••••••• 
Indicator Lamps•••••••••••••••••••••••••••••••••••· 
Test Points ••••••• ~••••••••••••••••••••••••••••••• 

PREVENTIVE MAINTENANCE••••••••••••••••••••••••••••••••••• 

INSTALLATION INSTRUCTION•••••••••••••••••••••••••••••••••' 

13.l 

13.2 
13.3 

Adapter Option Implementation ••••••••••••••••••••• 

13.1.1 
13.1.2. 

13 .1. 3 
13 .1. 4 
13.1.5 

Character Format and Code••••••••••••••••' 
Detect Space and Mark or Reverse Channel 
Option••••••••••••••••••••••••••••••••••• 
TMJ.H One Shot Time Range Option ••••••••• 
Echoplex Option•••••••••••••••••••••••••• 
Automatic Output Data Transfer Option~···· 

. i:>ata Set Cable Installation.-•••••••••••• , ••••••••• 
Disabling Automatic Dialing Featur•••••••••••••••• 

Paqe 

8 

8 • 
8 
9 
9 

10 

10 

10 

10 

10 

11 
12 
12 
12 

12 
12 

. , 

01111.INATO" DATK 
TITLll ADJUSTMENT AND REQUIREMENT SPECIFICATIONS llPllC. NO. l~.,, 

FOR C-692-700 ASYNCHRONOUS ADAPTER ~15- 0523433_] C 
SN•INKK" DATK APP..OVAL JDATIE] INICIRI TheNoffot1el Coah R .. lefel'C...,..,, 

. _ _ . ElecfNftlcs Olwal- 94H'T 2 01' 13 
-----..... --------"'--.&..--------..:H::,:ewtho::=,::,"':::z .. ~C::el::;lf:...., ___ ,.L_ .. 

. 
". 

TMSI& DlllAWIN•• AND IPllCll"ICATIONI Alll• TN& ""°"•lllTY 01" TMK NAnONAL CAIH "••llT•" COM .. ANY, aL•CTlllONtCI ·"'·-· 
AND IHALL NOT •ll "·""ODUC•~ 0111 CO"l•D. 0" u••D "'TM• •Alll "0111 TN8 MANUl"ACTUlll8 0111IALa01' ............. TU'8 •'TMOUT 
"lll'IMllllON. ~ 

TOLHANCIS. U11le11 eth-lae ""lfle4 • DICIMAL DIMINllONI t. ; PHCTIONAL t ; AMOULAI t. 
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2.1 

• 2.2 

' , , 
SCOPB 

Thi• documentation define• th• requirements for the c-692-700---
Asynchronous Adapter and contain• the adjuetmente required ; 
for proper operation. , 

I 
DEFINITION 

Purpose 

I• 

I 
I 
j 

' 
The C-692-700 Asynchronous Adapter is used as an interface I 
unit between various remote peripheral devices and/or data I 
sets and the C-605 General Purpose Computer. I 
The C-692-700 Adapter will be capable of 2 or 4-wire half I · 
duplex operation on a multi-point on point-to-point switched~ 
or non-switched link. Any 5, 6, 7 or 8 transmission code ,. 
will be accommodated. 

When the Adapter is used as a first-level interface.unit on ; 
the C-605 I/O bus, the Adapter will oc.cupy one of the eight ! 
C-605 I/O ports. If the position scanner C-697-700 is used · 
as a first-level interface unit on the C-605 I/O port, then 
the Adapter will occupy one of eight C-605 adapter cage I/O : 
positions as a second-level interface unit. · 

'· 
~peed of 0peration 

• 
Transmission rates are selectable at the time of installation. 
Only one transmission rate may be selected per Adapter. The 
rate of transmission used is determined by the type of periph- . 
eral device or conununication medium. · 

Speed selection is made by changing the principal timing . 
element, the crystal. Normally, the Adapter will be supplied 
with a 153.6 KHZ crystal for 1200 BPS transmission rate. · If 
transmission rates other than 1200 BPS are required, the 
proper frequency of crystal should be supplied (refer to 
Drawing No. 315-0523436). 

The Adapter has the capability of switching to a speed which 
is one-half the speed set at installation. A logic term LS.G' 
is provided at the backpanel (Pin No. 55) for connection of an 
external switching device (e.g. a toggle switch) which would 
then be used to activate and deactivate this function. Ground
ing of this pin will activate the function. If the Adapter ia 
set to operate at 1200 baud, activation of the speed selection 
control will result in the Adapter dropping to.600 baud 
operation. 
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2.3 

3. 

3.1 

3.2 

3.3 

4. 

s. 

Data Sets 

Typical data set usable is the NCR Model C-698-300. Other 
similar Data Sets such as Bell 103 or 202 meeting the speci• 
fication RS232C or CCITTV.24 might be used. Only these Data 
Sets employing an asynchronous (no clock) mode of operation 
may be used. 

PHYSICAL DESCRIPTION 

Each Adapter occupies one 14• x llw printed circuit board 
(315-0523866) with approximately 86 ICS and 45 discrete 
components. 

Options 

This Adapter is a general purpose device. When it is installed, 
attention should be given to required adjustments (Paragraph 
10.), option settings (Paragraph 13.) and backpanel connections 
(Paragraphs 7. and 13.). 

Features 

Refer to Drawing 315-0523425 (Index Feature Sheet). 

FOl 
F02 
F03 

Bell Data Set Interface Kit 
In-House Interface Kit 
Automatic Dialing Feature 

Reference Material 

315-0523426 
315-0523427 
315-0523428 

Refer to Drawing 315-0523430 for complete listing of material 
in the field print package. , 

ENVIRONMENTAL REQUIREMENTS 

The c-692-700.Adapter has the same requirements as the C-605 
which houses it. 

POWER REQUIREMENTS 

Uses DC power from the C-605 or c-605 Adapter cage (see 
. Paragraph 8.) • · 

DATE TITLll ADJUSTMENT AND REQUIREMENT SPECIFICATIONS •ire. No. J111n 
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'· 

7. 

7.1 

7.2 

7.2.l 

7.2.2 
' 

OlllllJINATOlll 

SYSTBM GROUND REQUIRBMBH'l'S 

Syatem Ground ia obtained from th• C-605. 

The Adapter provides •1oqic qround• to 
the Data Set. It is important that 
c-605 and the Data Set be connected to 
the same AC distribution panel to inaure 
proper operation. 

CONNECTING CABLE REQUIREMENTS 

Scanner Cable (Interface Signallint Cable) Assembli 
(315-0523423, 315-0523431, 315-052 410, 315-652441 ) 

' 

I 
! 
I 
! 

l 
I I 
I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I 

! 
' 

I 

i 
! 
I. 

This cable assembly is required when Adapter is used as a 
second-level interface unit. It is used to interconnect the 
Adapter to the first level scanner. These cables are called 
out with each c-697-700 scanner on its Field Print Package i 
(315-0524403). . : 

' I 

Data Set Cable 

c-698-300 Data Set Cable (315-0522998) 

This cable connects NCR C-698-300 modem to the adapter. Thi• 
cable is called out with each C-698-300 modem on its P.I.B. 
drawing. 

Bell Data Set cable (315-0523421) 

This cable connects the Adapter to the Bell Data Set.· Thi• 
one type of cable will suffice for all normally used Data Seta 
(103, 202, etc.) It has 14 leads of 24 GA wire, shielded, and 
jacketed. It is made in only one length, SO feet. This cable 
is a feature kit (FOl 315-0523426). It will be supplied only 

. when Bell Data Set is used. 

In-House Cable (31~-0523424) 

This cable is used to connect the Adapter to a terminal device 
in the In-House Modemless Operation. It provides all the 
necessary Data Set cable terms to. the prospective units., (i.e., 
SD to RD, RTS to CTS, etc.) It is six feet in length, and will 
connect to the Adapter and to the 50 foot cable that comes with 
the terminal unit. 
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7.2.4 

a. 

9. 

10. 

10.l 

-

ORlllNATO" 

1ENetNaa" 

This cable is a feature kit (F02 315-0523427). It.will be 
supplied only when in-house operation is desired. 

Auxiliary Data Set Cable (315-0523422) 

This cable connects each Adapter to its associated automatic 
calling unit (801). It consists of 12 leads of 24 gauge wire, 
shielded and jacketed. This cable is a feature kit (FOJ 
315-0523428). It will be supplied only when automatic dialing 
operating is deaired. 

POWER SUPPLY REQUIRBMBH'l'S 

D.c. power-is supplied by the c-605 power supply. The Adapter 
requires the follovin91 

+SV 
+12V 
-12v 

MECHANICAL ADJUSTMENTS 

None. 

ELECTRICAL ADJUSTMBH'l'S 

<2.0 Amps 
0.1 Amp• 
0.1 Amp• 

There are three circuits that need monitoring and adjustment. 

Oscillator Duty Cycle Adjustment Procedures 

Turn C-605 power on~ 

Monitor Pin 260 (OSC.GA) on backpanel for one of the follovin91 

' Frequency ---··-· Time Transmission-
of per Rate 

Crystal Cycle in 
in KHZ j in p.s BPS Remark 

l ' I 

:.230.4 i 4.34 1800 
153.6 , I 6.51 1200/600 Ref. Para. 2.2 
128.0 7.81 1000 

38.4 26.04 300/150 Ref. Para. 2.2 
25.6 39.l 200 
19.2 52.08 150/75 Ref. Para. 2.2 
17.216 58.07 134.S 
14.08 71.02 110 
12.8 78.l 100/50 Ref. Para. 2.2 
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If waveform i1 not pre1ent adju1t the top pot. Rl9. fully counter- . · 
clockwi1e 1hen adju1t 1lowly clockwt1e until a 1quare ·wanform matichl• 
the following i1 achieved., l 

f--i.-60 - 7°'9----j osc. GA .. 

__.I . I . I I j. 
f"--30-40 ~~· . . .j 

r-- ~-·----;-··· ·-· ---··--------..:.---· ·-··------·-- --
NOTE \ 

--..+---.-., 
: • 

i ; 

I 
I 10.2 

i t 

I 

: 10.3 

\, 
i. 
I 
l 

ORIGINATOR 

.. J 
,.1, . Adjustment is required each time a different cry1tal l• 

installed. Turn the C-605 power off and then on again 
while monitoring oscillator output (pin Z60). 01cillator 
must be self-1tarting. ----- - \ . 

' Interval Timer TM.B Adjustment 

The interval timer time range can be adjusted from 100 .. to.; 
500 ms. Normally, . the timer should be set up at 500 as. j. 

j 
. I . 

i . I 
I 

'· i 
If other than 500 msec is desired, then adjust pot R3 . _-; : 
clockwise to reduce the time interval, or. counter clockwi1e to . :"~ ' 

' · increase the time interval. ' 
I. I 

I .. , For timing setting, it is recommended to run a short program 
(listing in page 13)' to turn on IT.L. A program interrupt i• 
generated every time the interval timer times out. By dis- : 
playing the signal PINT.L (Pin 117 on backpanel), the time ' 
interval between program interrupts is the timing of the · ~. i 
interval timer. Correct timing can then be obtained by adj~~t!9.· · 
ing pot R3. Adju1t Pot R-3 i1 the bottom pot. 

Conditional Mode Reset (Reset l)' one-Shot (TM3.H) Adjustment 

The conditional mode reset one-shot can be adjusted from 
3.5 ms to 34 ms or from 26 ms to 266 ms (refer to Paragraph 
13.1.13) 

For TMJ.H one-shot timing setting, it is recommended to run a 
short program (listing in page 13) to turn on Reset l.L. The 
TMl.H one-shot is normally being retriggered. As Reset l.L is 
set, the retriggering pulse on the input to the one-shot is 
inhibited, and the one-shot proceeds to time out. A program 
interrupt is generated when TM3.H.one-shot times out. Sync 1 
the scope on RSTl.L signal· (Pin 142) and observe the pulse:·.~ 
width. RSTl.L resets when TMJ.H times out, therefore the 
ON time of RSTl.L denotes TM3's timing. Correct timing can 
then be obtained by adjusting pot RS. Adjust pot R-5 i1. the 
middle pot. Counter clockwise direction on pot increase• the time 
interval and clockwise decreases the time interval. 

• 

; 

i 

! 

! 

' 
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11. 

11.1 

11.2 

IENSIN 11:11:" 

The timing for TMJ.H should be set to equal at least one 
character time. In two wire half duplex operation, the timinq 
should be set to equal one character time plus four bit-time 
to take care of the delay within the data set when transferring 
character. For example, if a character has eight data bits, 
~ne star~ bit and one stop bit, then the total c~aracter lenqth 
is ten bits long. If two stop bits are being used, then the 
character length will be 11 bits. If the transmission rate i• 
1200 BPS, the character time will then be (10 + 4) x 0.833 • 
11.7 ms for a ten-bit character and (11 + 4) x 0.833 • 
12.533 msec for a eleven-bit character. 

In four-wire half-duplex operation, the TMJ.H timing can be 
set to equal to one character time only. Thus for a ten-bit 
character, the time interval can be set at (10 x 0.833 msec) • 
8.33 msec. 

TM3.H timing could be set longer than the above described. It 
would not affect the I/O operation but as a result, it would 
slow down the system I/O operation between each message. If 
the TM3.H timing is set short of the above mentioned, then the 
adapter will enter the idle mode before the complete character 
is sent out resulting in erroneous character transmission. 

MAINTENANCE AIDS 

The following facilities are added to the C-692-700 Adapter 
for maintenance services. 

Logically Disabling of the Adapter 
' 

The Adapter can be logically disabled from the system by 
grounding Pin 17 {PINT.L) and Pin 257 (DINT.L) on backpanel. 

Intra-Adapter {Diagnostic Mode) Turnaround Capability 

. 
; 

The I/O character ha'ndling functions oan be program-tested 
using the diagnostic turnaround test. The diagnostic mode ia 
entered by turning on bit 14 in conjunction with the normal -
output and input sequence. A character is outputted followed . 
by a conditional mode reset. The same character is retrieved 
when entering the input mode after ·the mode reset with a sample 
I/O command. The turnaround character can then be compared with 
the original transmitted character to verify adapter operation. 
An I/O diagnostic connector (315-0523429) is used in conjunction 
with the software. 

DATii: TIT'-~JUSTMENT AND REQUIREMENT SPECIFICATIONS •1tc. No. . J"n 
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11.4 
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. 

' 

~ 

0 .. lllNATO .. 

IENSINIE• .. 

. : 
Synchronization Pul••• 

Some network testing operations require the availability of 
synchronizing pulses to provide specific r'eferencinq when 
using external test equipment. This synchronization pule• i• 
provided in the C-692-700, under program control, and is 
available at Pin 54 on the backpanel. 

The program can cause a pulse to be generated with a SYNC 
function (bit 15 = 1). The pulse will be generated, subsequent 
to activation of the SYNC function, with the START bit of th• 
first input character or output character, depending on the 
mode the adapter is in at the moment. The pulse will be 1 bit
time in duration, being terminated with the first data bit of 
that ch~racter. At the end of each pulse, the function i• , 
automatically deactivated, thus not requiring program actiont 
to reset it. The function is completely independent of all 1 
other mode and condi tiona functions. · · · t .. · 

Indicator Lamp• , j 

There are four indicator lamps on the Adapters 

Top Lamp Input Mo4e'. 

2nd Lamp Ring Indicator Monitor 
. . . , 

~ 3rd Lamp Output ~ode 
-· - ,,. 

Bottom Lamp Carrier ON Detect 

The lamps, when lit, will siqnify the followings 

Input lamp is on when input latch i• aet. 

Output lamp is on when output latch is a•t. 

Ring indicator lamp is on when rinq indicator · 
latch is aet. 

Carrier lamp ia on when incoming carrier 11 on. 

' l 

•. 

I 
~· 

l . I 
I 

L 
l 
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! 
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11.s 

12. 

13. 

13.1 

13.l.l 

OllllSINATOlll 

aNetNl:IElll 

Test Point• 

The following twelve test points are available at backpanel 
location for troubleshooting aids 

Term Backpanel LocatiOZJ 

CLA.GA 262 . 
CN'l'l.GA 261 

' DIN'l'.L 257 
PIN'l'.L 17 -

IPM.L 43 
OPM.L 258 
RDA.IA 26,-- ------

SD.GA 259 
S'l'C.L . 264 
STAT .L 16 
OSC.GA 260 
RSTl.L 42 

PREVENTIVE MAINTENAHCB 

No preventive maintenance is required on this unit. 

INSTALLATION INSTRUCTION 

• 

When the Adapter is used in conjunction with C-697-700 position 
scanner, refer to the adjustment and requirement specifications-
drawing (315-0524405) for the installation instructions. 

For first-level operation, once the adapter is plugged into a 
particular C-605 I/O Port, the Adapter Port number is thus 
automatically assigned, and the Adapter position number will 
be zero. 

Adapter Option Implementation. 

Character Format and Code 

Three switches (SW2, SWJ, SW4) are used to •program• the 
peripheral character size. A character may be 5, 6, 7, or 
8 bits long (including parity bit if used) and it will have 
one or two stop bits. 

Set up switches for one of the followings 

DATii: 

DATii: 

Fully counterclockwise is position •1• on all three switches 

Fully clockwise is position •4• for SW2 and position •5• 
for SWJ and SW4 . 
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Character Humber of Position of 1 ! 

Size Stop Bit SW2 SW3 SW4 
i 

8 •. 1 l 1 5 
7 1 2 2 5 

' 1 3 3 5 
5 l ' ' 5 
I 2 1 5 1 
7 2 2 5 2 

' 2 3 5 3 
5 2 ' 5 ' 

Detect Space and Mark or Reverse Channel Option 

In four-wire operation, the Adapter can be made to monitor for 
a continuous •space• condition on the received data circuit 
from the modem, which lasts for approximately 145 ms in dura
tion. Once the •space• condition is seen forl45 msec, a 
signalling alarm program interrupt request is generated. If 
it is desired to enter the input mode upon detection of a long 
"space• from the remote terminal, it must be determined that 
the long •space• signal has ended. Thus, the Adapter is also 
equipped to monitor for a marking condition on the received 
data circuit from the modem. When this condition occurs, a' 
signalling alarm program interrupt will also be generated. 

When space and mark input detections are desired, the following 
·wiring configurations are to be added to the backpanel using 

007-8953108 30 AWG option wire. 1 
j 

i 
I Mark input: wire Pin 57 to Pin 6Z (RDA. Z) . .c. , . 

-Space input: wire Pin 58 to Pin 59 (GND) to activate_ 
150 msec continuous space detection - ··- ·-- ,. --· ... ; 

Both wires are to be added for this option. 

In two-wire operation, where detect reverse channel 
is desired, the following wiring configurations are 
using 007-8953108 30 AWG option wire. 

; 
I 

on/or bff 
required 
, I 

• . 'j 
Reverse channel on: Wire Pin 57 to Pin 64 (RRC. ZA): _ _ . . , I 

~-- "'~~- I 

Reverse channel off: wire Pin 58 to Pin 63 (RRC. Z/) • 

Both wires are to be added for this option. 

DATii: 
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13.1.3 TMl.H One Shot Time Range Option 

Normally time range of this one shot can be adjusted from 
3.5 ms to 34 ms for a transmission.rate from 600 bps to 1800 bpa 
(refer to paragraph 10.3). 

If the adapter transmission rate is 300 bps or leas, then hard 
wire from Pin 60 to Pin 61 on the backpanel. Use 30 AWG option 
wire (007-8953108). The time range of this one shot is now 
capable of being adjusted from 26 ma to 266 ma. 

13.1.4 Echoplex.Option 

An Echoplex Option is provided with the Adapter to enable 
Datacom operation with teletypewriter terminals requiring this 
function. This option can be activated by hard-wiring Pina 56 
(RDTTY.Z) and 62 (RDA.ZA) together on the backpanel using 
option wire 007-8953108. 1 

13.1.5 Automatic Output Data Transfer Option 

13.2 

13.3 

O"lelNATO" 

In systems in which the I/O programs are heavily burdened, it 
may be desirable to perform output data transfers automatically 
(on a message basis) via the C-605 data interrupt function, 
rather than character-by-character on a program interrupt basis. 
A one pole, two position rotary switch (SW-1) is provided in 
the Adapter to enable automatic output data transfer.· 

When the switch (SW-1) is at position one (last ccw position), 
the·Adapter will perform program interrupt transfer.· When the. 
switch (SW-1) is at position two, the Adapter will perform 
automatic output data transfer. 

·Data Set Cable Installation . (Refer to paragraph 7.2.f-~--: 
! 

.) 

The data set cable (315-0523421) is plugged onto pins 287 
through 300 on the same port of c-605 backpanel. 

- - - -- - -~ - ----- - -- ~-.---- ---- - --- -

Disabling Automatic Dialing Feature 

If a system does not require Automatic dialing feature then 
the feature can be disabled by hard-wiring Pin 87 (PWI.V) to 
Pin 100 on the backpanel using 30 AWG option wire (007-8953108). 

DATii: 
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PROGRAM FOR INfERVAL 'l'IMER AND RESET 1 TIMIHG SB'l'UP 

PROGRAM IS SET UP roa ADAP'l'ER IN PORT •1•'AND POSITION •o• 
! . 
I 

Proqram 

NOTB: 

•' ... 
~ .. 

0 .. 1.INATO" 

IENGIN &11:1• 

0000 0803 0040 LD 
0002 0603 0008 LD 
0004 0613 0080 A LD 
0006 0601 0083 ST 
0008 9981 8 SET 
0009 0813- 0800. LO 
OOOB C700 BRL!' 
oooc 0000 0000 WAITl 
OOOE 0803 0100 LD 
0010 0603 0013 LO 
0012 Cl71 BR 
0013 0003 cccc LD 
0015 A07F LOOP 
0016 Cl71 BR 

A4 
Al 
Bl 
Al 
A4 2 
B4 

0 
AC 
Al 

A 
AO 
AO 

' 

1 0040 1 

1 0009• 
1 0090• 
1 0083 1 

1 
•oaoo• 
•+1 

1 0100• 
'OOll' 

•cccc• 
• 
a 

! 

I.'1'. 

TANC Tabla 

RBSB'l' 

I 

200 uac1 · 7 

Delay ·: 
t 
I 
i 

' ' (1) 
(2J 
(3) 

Adjust Interval Timer start at location 'O' 
Adjust Conditional Mode Reset start at 'OOOB' 

I 

I 

. I If Adapter is to be located ~1s,where, ch~~ge Location 
. 7 and 8 for proper port and position numbers· 1 .. 
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USAGE (CODE) REPLACES DWG 315-0524912 

m8rn DATA PROCESSING DIVISION 

RANCHO BERNARDO, CALIFORNIA 

UNIT: COMMUNICATION ADAPTER 

NAME: BOARD-PLUGIN, 

ASYNCHRONOUS ADAPTER 

REV 

3 1 5 - 0 5 3 1 3 2 2 D 
CODE: 2 -9 o 4 5 lcoveR SHEET I sHEET 1 OF 7 

ITEM REQD SIZE PART NO. 

1 1 D 315-0524913 

2 REF D 315-0531321 

1 REF A 

4 REF A 

5 REF A 

6 9 D 

7 2 D 

8 1 E 

9 1 A 

10 

11 5 A 

12 1 A 

13 2 A 

14 7 A 

15 1 A 

16 2 A 

17 1 A 

18 1 A 

1 g 1 A 

20 24 A 

2 I 2 A 

007-9999157 

007-9506300 

007-9502002 

315-0520637 

315-0520638 

315-0529100 

315-0529089 

007-6951204 

007-7500001 

007-284_3.010 

007-1130124 

007-1131525 

007-1131532 

007-1156001 

007-1157813 

007-1157823 

007-1158901 

007-1159060 

DESCRIPTION 

BOARD-PRINTED 

SCHEMATIC-LOGIC 

PERFORMANCE SPEC 

ASSEMBLY SPEC 

MARKING-GENERAL 

BUS BAR 

BUS BAR 

STIFFENER-P.C. BOARD 

INSULATOR-CARD STIFFENER 

RIVET-HOLLOW BRASS 

SOCKET-CRYSTAL, PCB 
XYl 

EYELET-ROLLED FLANGE,BRASS 

CAPACITOR-0.lUF,lOOV,±20% 
Cl7,18,20,44,46,47,48 

CAPACITOR-560PF,100V,±20% 
Cl6 

CAPACITOR-2200PF,100V,±20% 
Cl0,19 

CAPACITOR-5UF, 20V, ±20% 
C12 

CAPACITOR-2.2UF, 6V,±10% 
Cl4 

CAPACITOR-15UF, 6V,±10% 
Cl3 

CAPACITOR-12UF,6V+l00%-20% 
C21,22,23,24,25,26,27, 
28,29,30,31,32,33,34, 
35,36,37,38,39,40,41, 
42,43,49 

CAPACITOR-47UF, 6V,±20% 
Cll,15 

35-08565 

35-08565 

35-08565 

35-08565 

REIMRKS 

UNIT: COMMUNICATION ADAPTER REV 

3 1 5 - 0 5 3 1 3 2 2 [) 
NAME: BOARD-PLUGIN 

ASYNCHRONOUS ADAPTER NCR PROPRIETARY T PARTS LIST }sHEET 2 OF 7 
NCA·DPD E·IZ41A 11172 



ITEM REQO SIZE PART NO. 

22 1 A 006-6020'J01 

2 3 25 A 006-6020402 

24 2 A 006-6020403 

25 3 A 006-6020415 

26 I A 006-6020430 

2 7 2 A 0 0 6- 6 0 2 0 4 '• 7 

28 I A 006-6020453 

29 1 A 006-6020489 

30 1 A 007-6700325 

31 I A 007-6785254 

52 2 A 007-6785257 

53 S A 007·-1694601 

34 ~ A 007-1694701 

3~ l~ A 007-1695001 

36 3 A 007-1695101 

DESCRIPTION 

RESISTOR, 300U, \W, ±5% 
R27 

RESISTOR-lK, \W, ±5% 
Rl,2,6,8,9,10 1 11,12,13, 
14,15,23,24,25,26,28, 
29,30,31,32,33,34,35, 
38,40 

RESISTOR-1.lK, ~W, ±5% 
R36,37 

RESISTOR-lOK, \W, ±5% 
R7,18,22 

RES1STOR-6.8K, \W, ±5\ 
R21 

RESISTOR-16K, \W, ±5% 
R4,39 

RESISTOR-3900, \W, ±5% 
R17 

RESISTOR-6200, \W, ±5% 
R20 

RESJSTOR-360K, \W, ±5% 
Rl6 . 

RESTSTOR VARIABLE-SK, 
.75 WATT, ±IO% 

Rl9 

RESISTOR VARIABLE-SOK, 
./5 WATT, ±10% 

R3,5 
CIRCUIT, INTEGRATED, 
(QUAD LINE DRIVER) 

K9, L7, Ls:: 

CIRCUIT, INTEGRATED 
(QUAD LINE RECEIVER) 

KS, LG, L9:: 

CIRCUIT-TTL, NANO GATE 
(QUAD 2-INPUT) 

A3,C3,C4,D6,E6,F3,F4,F7, 
G2,G6,G8,H6,J4,JS,L5 

CIRCUIT-TTL, NANO GATE 
(DUAL 4-INPUT) 

D3,E7,K5 

PARTS LIST CHG. 
ER NO. REMARKS 

::FEATURE 
ONLY 

' ,. 

·•. 

~ :.; 

UNIT: COMMUN I CATI ON ADAPTER R£V li 

315-0531322 D ~ BOARD-PLUG IN ~ 
r--~~~A-S_Y_N_C_H_R_O_N_O_U_S __ A_D_A_P_T_E_R __ ~~--+-N-C_R_PR~OPR~IE-T-AR-v--.l_P_A_R_T_S __ L_IS_T_,,I_SH-E-ET __ 3...._0_F ___ /-t~ 

NAME: 

ITEM REQO SIZE PART MO. 

37 2 A 007-1695201 

38 20 A 007-1695301 

39 1 A 007-1695401 

40 2 A 007-1695801 

41 5 A 007-1695901 

42 8 A 007-1696101 

43 I A 007-1696701 

44 3 A 007-1696902 

6 A 007-1697101 

46 1 A 007-1697201 

47 3 A 007-16974ul 

48 2 A 007-1698101 

2 A 007-1698901 

50 2 A 007-1699201 

CIRCUIT-TTL, NANO GATE 
(SINGLE 8-INPUT) 

J8,J9 

CIRCUIT-TTL, HEX INVERTER 
A5,A8,B3,B9,C9,D2,D5,D7, 
E8,E9,F6,F9,G4, ,H9, 
Jl,J3,J7,K4,K6,K7 

CIRCUIT-TTL, FLIP-FLOP 
(DUAL) 

G7 

CIRCUIT-TTL, NOR GATE 
(QUAD 3 2-INPUT 1 4..;INPUT) 

E5,Kl 

CIRCUIT-TTL, NANO GATE 
(TRIPLE 3-INPUT) 

D4,E2,E4,G5,J6 

CIRCUIT-TTL, 4-BIT LATCH 
A9,B4,D8,D9,E3,F5,H5,L4 

CIRCUIT-TTL, 1 OF 16 DCD 
J2 

CIRCUIT-TTL, HEX INVERTER 
(OPEN COLLECTOR) 

A2,A7,L3 

CIRCUIT-TTL, SHIFT REG 
(4-BIT) 

B6~B7,B8,C6,C7,C8 

CIRCUIT-TTL, 1 OF 10 DCD 
F8 

CIRCUIT-TTL, BINARY CO 
H7,H8,K2 

CIRCUIT-TTL, MULTIVIBRATOR 
(DUAL MONOSTABLE) 

F2,H2 

CIRCUIT-TTL, AND-OR-INVERT 
(DUAL) 

A6,BS 

CIRCUIT-TTL, AND GATE 
(TRIPLE 3-INPUT) 

B2,L2 

35-07480 

UNIT: COMMUNICATION ADAPTER 
NAME: BOARD-PLUG IN 3 1 5 - 0 5 3 1 3 2 2 D 

ASYNCHRONOUS ADAPTER NCR PROPRIETARY l PARTS LIST 'SHEET 4 OF 7 



·-----· ··-·; -·---·-·--·- ------. 
PARTS LIST CHG. ·--· ITE.M REQD SIZE PART NO. DESCRIPTION· 

ER NO. REMARKS ·-·-· 

( 5 I (i A 007-1699401 CIRCUIT-TTL,, NAND GATE 
/ (QUAD 2-INPUT OC) 

A4,C2,C5,H3,H4,K3 

52 2 A 007-2502101 DIODE, SILICONE SWITCH· ~~; 5 rJ9t) 7-4 
CRl,2 

53 4 A 007-2520502 DIODE-LIGHT EMITTING 
DSI,2,3,4 

54 1 A 007-7465501 TRANSISTOR, NPN SI 
Q5 

55 4 A 007-7465502 TRANSISTOR-NPN SI 
Ql,Q2,Q3,Q4 

56 I A 007-7934202 SWITCH, ROTARY-PCB TYPE 
51 

57 1 A 007-7934204 SWITCH, ROTARY-PCB TYPE 
S2 

58 2 A 007-7934215 SWITCH, ROTARY-PCB TYPE 
S3,S4 

59 A/R A 007-8900809 TUBING, INSULATION 

c· 60 A/R A 007-9000001 WIRE-ELECTRICAL, INSULATED 
Wl,2,3,4,5,6,7,8,9 

61 l A 007-167~301 CIRCUIT TTL HEX INVERTER 35-07480 
G9 

52 1 c 315-0529082 TAB-SPACER, CARD 35-08565 

UNIT: COMMUNICATION ADAPTER REV 

NAME: BOARD-PLUGIN 3 1 5 - 0 5 3 1 3 2 2 D 
ASYNCHRONOUS ADAPTER 

--~~~~~--~~~-~~~~~~--1t---~~~~~--.,....._~~~~-r-~~_....~~--1 

NCR PROPRIETARY l PARTS LIST lSHEET 5 OF 7 



F 

E 

c 

B 

11 10 

·--

DETAIL 

0 MOUNT Cl2 AGAINST ITEM 6 AND BEND LEADS 
APPROXIMATE LY AS SHOWN. 

0 IDENTIFY PER ITEM 5 APPROXIMATELY AS SH:>WN. 

~CUT ETCH APPROXIMATELY AS SHOWN PER ITEPI. 4 

0 ROUTE JUMPERS(WIRE)/COMPONENTS APPROXIMATELY 
AS SHOWN PER ITEM 4. 

A 0 Rl9 TO BE MOUN TEO WI TH TOP 
.350~:g~g INCHES FROM BOARD SURFACE. 

0 INSTALL FROM THIS SIDE. 

'· (!) • INDICATES PIN NUMBER I. 
IMJT!S •u.uss 0T1'1(ftlSI: Sf'ICtll'lfD; 

NCR-CP6: FC~M !'\C. f.l~S? 

11 10 

9 • 8 

9 8 

7 

7 

IREQD 

IREQD 

6 

6 

(REF)~ I REQD 

I REQD 

0 

5 

4 3 

• . 350 
MAX. 

,.........__.___.___.,_1 

MOUNTING DETAIL 
(SCALE NONE} 

DSl,2,3,4 

THRU K 

A 

REQD 

DETAIL B 
SCALE NONE 

4 

A 

3 

2 1 

I 
I 
\ 

(REF) 

.•09 I I~ MAX • 

... !:::?j LWAPA\ 

WI 

W2 
W3 

W4 

W5 
W6 

W7 
WB• 

W9 

· · .250 (REF) 

DETAIL C . 
(SCALE 2: I ) 

4 

WIRE LIST 

· G3-ll FEED THRU A 60 x 
G3-I H2-2 x 
G3-2 FEED THRU D x 
G3-3 G3-4 x 
G3-8 H3-14 x 
K3-6 H7-I' x 
J6-ll J6-9 x 
JI-! LS-6 x 
Jl-2 L3-ll 60 x 

(\j 

(\j 

r0 

r0 
I() 

0 
I 

I() 

MV B 1EE SHEET CllE fOlt CHANGES 

T .. :s C"IU,r.Nj .t.N::'.I 1,.-::~- : ... :Ptfll'!:-.i :s. ; .. !' i:ro-;:~r:::s- ... OJ" ;1-1-: 
N.&'"'': .. A. :AS"I ;i:::,;<j·:.~ ::111 .. ANY ...... : .&:...L .·N.t..7 .. ~;i =~: ;,,.~f AN:J 
~!::tG:::t.:':':Ol'lo :; p:;:.-i !.·:.:. 

DATA PROCESSING DIVISION 
RANCHO BERNARDO, CALIFORNIA 

F; 

i 
I 

c 
i 
I 

] 

11t11T: COMMUN ICAT I CNS ADAPTER 
UC: BOARD-PLUG IN ASYNCHRONOUS A 

-~o:;E~ 315-05
1
31 3221 



. 11 10 9 .• 8 ·7 

' 5 \ 
CONDUCTOR CUT UST . 

CUT . CUT BETWEEN COMP SLD 
NO . · IOE SIDE 

\. 
. .• 

I HZ-2 . FEED THRU D X 

Z FZ-2 FEED THRU F X 
.. · 3 FZ-14 FEED THRU E X 

4 G3-8 FEED THRU J X FEED THRU G 

5 FEED THRU G FEED THRl ~ X 
6 l3-ll FEED THRU K X 
7 J6 -II FEED THRU L . X FEED THAU H 

8 J6-l I FEED THRU H X · 

F 

E 

FEED THRU J 

0 

FE~O THRUM 

c 

6 5 4 .. 

. 
• 

. 
• 

E~C 
DETAIL D 

(SCALE NONE) 

I II!. 

. I 

I 
I 

I . I 

i 
I 
I 

. J 
I 

G 

F 

E 

C\J ( 
I") 

-
. . I") 

I.() 

0 
I 

I.() 

(· ~ 
B 

A 

NCR-DPD FOAM NO. E0 1l83 

11 10 9 a 7 6 5 4 3 .. 

-, / 

uv B sn SHEET °"' FOii CHANGES 

THIS OR.Ul'll~ AHO 1..-~T:ON THEll£0N IS TM£ '9llOD!ATY OF THE 
NJ.TION"~ C&~H Cf!~SHit :OMPaNY ANO &LL .;NAUil-tOll!ZEO U5! AHO 
RE"O:U:'!1C11t IS PQ?"ll51T!J, 

IN. c; R MA PllOCESSIMG DIVISIOM 
1 1W1C110 IERMARDO. CALIFOl!MIA 

1111rr: COMMUNICATIONS ADAPTER 
llAIC: BOARD-PLUG IN ASYNCHRONOU 

ADAPTER 
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Introduction to P'Ol Feature 

This feature kit contains th• noce•saty information to 
add Boll data set interfacing capability to tho C-692-
700 Adapter 

Contents 

a) Page 2 -

IJ) Page J -

Parts List 

I·stallation lnatructiona 
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GENERAL DESCRIPTION OF FEATUR.E FOl 

:if .the c-60~ housed C-692-700 Adapter is to be connect.ud to • remote 
terminal "i• data set'S, then t.he data set .-:able will havo to bo used. 
One end ot t~o cable is plugged into the C•GOS or adapter cable back
panel and the other end plug9cd into tho Bell data sot • 

. Instructions a 

1. Rel!V1ve adap~er in-house cable (llS-0523424) if prosont, from 
badkpanel slot whcro tho featured adapter ia lQcatcd. 

2. In~tall Bell data set cablo (315-0523421) Borg connector end 
in pins 287-300 of tho slot whore the featured Adapter is 
loG'ated. 

3. Connect cannon-connuctor end of Ucll d~tA set cable ~o m4tin9 
cartnou connector of the Dell dat.a set. 

........ , .. 
'' '" 1 KIT FEATURE . 

(B~LL DATA SET INTERFACE·KIT) 
.. IC, NO, ...... ltY 

315-05 2l42.!_Pt 
•.\.,, .. ,_ .. ' 

... ,.tt0v•1. Jo••"J fiN?-liiilR u .... .., ... .,c •• i.a ••• , ... c ...... ;-__ !!!J..!!J Elac•r.,.111 Phltl.., 

---------..."----- . "••lh•ltl .. i;r.111 

......... OA tl 

IHCU 2 or l 

FIELD PRINT 

.;.; .. 

... 

·"'" 
\ ...... j 

'_,-r·' 
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I. Introduction to F02 Feature 

This fes-::.ure tit contains the necessary illformation to 
add the in-house communication ability to the C-692-700. 

I!.· ··Con ten.ta 

a) Page 2 - Parts L!at 

b) Page 3 Installation Instructions 
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Gll'SRAL D&SCRiptIOH OF 1'02 PBA~·U»i 

If th• c-eet$'_houa-4 MSJ .. oz.;755 Adapter i• to be con~ected to • te.rainal 
vithln 5G•foot radius, it aay not be necessary to -. •• data sete. The 
in-house cable aay be uaed instead. The terminal ~hould come equipped 
"itt. a 50 foot data set cable. Thia data set cabl• will be plugged 
into one end of the in-houae cable. The ohter end of the in•house 
cable will be plugged into th• terainal. · 

Instructions a 

1. Remove adapter dai:a set cable (315-0S2342l)t if P~•3•nt, 
from backpanel from •lot Where adapter ia t•atured. · 

2. Install in-houae cable (315•0523424), Berg t:onnector end, 
into backpanel, pine 287-300, in alot where featured 
adapter is located. 

3. Connect caianon-connector end of in-house ca~le to mating 
cannon-connector of ·the remote terminal'• data set cable. 

NOTE: 

If C-Z-60 Thermal Printer l• used. then: 

......... '°" 

... ....... 

1. Pull out Jumper ln coaaeclDr P\-287 and tape. 

z. Add j11mper 315-0513221: 

O•T& 

One end to Pl-Z17 (ElACF) wUh eleeviq off. 
Other end to pin SZ (+lZV). 

at•••O .... I •IM• ••• , ..... , lftaetltCAflONI, fJAel I 
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