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:I~CG!T DESCRI?TION CD-1Pl07-0l 
:::SSUE 4A 

APPENDIX lOB 
DWG ISSUE lcB 

DIS':'N CODE lciSO 

Cl:iANGES 

O?ERAmIONS SUPPORT SYSTE~S 
COMMON 

S!-IAS 5A/B & RTS 5A 
CONTROL CIRCUlT 

J. D~scr1pt1on of Changes 

D.l Group number information for SARTS GENERIC 2A features 
on ?ROM circuit packs CP2( ) and CF58( ) have been added. 

D.2 Data set interconnection information between RTS 5A and 
CMS 1 have been added for the 53A test position con­

figuration. The 53A test position is ~equired when testing 
:>io. 4 ESS trunks. FS20 shows these data set connections. 
t~ormal operation has plug P4 EIA from RTS SA connected to a 
~SU-24E E!A transfer switch which is then switched i.ianually 
to a 202T data set. The 202T private line data set is used 
as the link to the CMSl. If this link is lost, the EIA trans­
fer unit is switched manually to the 202S data set and the 
testers on th,e RTS and CMS l ends use telephone sei:e to establish 
a DOC link. fl(hen the DOD Hnk is established using the 202S 
data sets, the RTS 5A and CMS l will again s~art commu.nicai:ing. 
'::'he ?Ll and PL2 relays must be de-energized tor the 202T or 
c02S operation to work. 

0.3 Note 4 has been 2dded to Sheet 817 to clarify DDS testing 
when only one clock is available or testing is done in a 

53A TP environment. 
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C!~CUI? uESCRl?TION C!)-1Pl07-Cl 
ISS~E :.:i.n 

A?FE ffi_X ?A 
DWG :::SS\iZ: l5~ 

DISTN co.::,~ ~~90 

CHANGES 

OPERA~IONS SUPPOR~ SYS'F'-MS 
COM.'lON 

SMAS 5A/B ~ R!S SA 
CONTROL CIRCUIT 

3. Changes in Aooaratus (Comoonents) 

3 __ ~ 

Capacitors C6, G7, C8, C9, ClO have been added to CP45. 

D. Descricticn of Changes 

D.l ~o~se suppression capacitors have been added to CP45 logic 
leads to prevent -48 volt relay r.oise on contacts Kl through 

K26 from crosstalking input lead3 29, 35, 36, 37, and 38. This 
crosstalk can set 'atches !C 1, 2, 11, and 12 incorrectly, which 
will cause an ala.rm condi ~ion on SMAS acc·ess. Capacitors C6 
through C.10, 220pP, ha•1e been connected between logic ground and 
pins 2S, 35, 36, 37, 38 on CP45. This eliminates an alarm condition 
that ar!ses when a SMAS access is done . 

BEi.L ~LEi'iiOtl'E LABORATORIES, INCORPORATED 
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OPERATIONS SUPPORT SYSTEMS 
COMMON 

SMAS 5A/B & RTS 5A 
COtlTROL CIRCUIT 

D. Descr1ot1Cn or Changes 

D1 SA-h~ • • 

D.: A new circuit pa::k, CP58 ( ) , "Auxiliary 12- K byte ?ROM" 
has been added to the systeQ. This c1rcU1t pack is 

re.:;uired for new features beyond GENERIC·2. An example of a 
new feat:.i.re beyond GE}l!::RIC 2 1s TERM:::NAT!:: and LEAVE. CP58( 
ts also required when using a 53A test position for testing 
No. b ESS trunks. 

TELE?HONE LABORATORIES, INCORPORATED 

9232-LO-EGS 

?r1nted in ~.S.A. 
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~-~ CP2 seneric _ ~as ~een ra:ed A&M since :he scf:ware can 
no lcnger te s~pported. 

J. 2 Add baclc?lane wir!n.:;, options, 1n!"o::-r.:a tic::,. notes, a:id 
new circu!: ~ackz 53, 54, and 56( ) to implement the 

:erw.inate and ~~ave !"unc:ion. 

J. l; 

Add extra contac:s :o ENR relay circuit to !ncrease 
con:act l!~e whe~ carrying worse case current of 750 ?::A. 

Note 216 changed ~o include inax!mw:i al_ow-ed leng~h. 

?ullup resistors were added to C?4 open leacs to improve 
no!!!e margin . 

EEL:. ':!::.E?HONE :.ABO~TOiUES, :NCOR:ORAT::D 
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:iE':S?.A'fIC"lS .::· FPC:l.~ SY~~i·IS 
Cot',;\iO!i 

S~".A~ ;~/5 ;..~D ~~3 ;A 
cc::?:lc~ ~rn:::::-

D. De scr!.;::!. :er: ?f C!"ianr.:es 

D.l Add reslstor-caoacitor filters on CP2S to el!.mnate high 
f::-equency noise· on l-I'1Hz and 2-MH:z:. clock goine; -co 

enhancements. 
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CF:::?.A'l;'!Or!S SU?PO~'! SYS7:::,:s 
C0,"1'10N 

S'.l!AS 5AIS :.1..0 RTS 5A 
CCNTROL CIRCUIT 

D. Descr!ot!on o~ Chan~es 

J.: A new :1rcuit ?ack (C?52) was generated as an afterdate 
stand2rc :o rep:ace CPl. C?52 has a ~ore stable crystal 

:lock and also 1ncor?orates some class A wiring changes :nade 
on jraw1n~ !ssue lOA. 

:.2 ?u~:~? ~~s~s~~~s w~~e :onneeted to CPl6, ~in 205> and 
9in 213 ,;o pr:>v1de noise !!lllllunity on :;>rev1ousl:, open 

:ea.1s. 

:::NCOR?ORAT:::D 
..,.,._. -- ---:t:...:.- ..... ·--:..-.:.:. 

?r!n~ed in C.S.A. 

C!l-1?107-0: 
:ssu-r 'I~ 

A??:::::DE 53 
D:·,G ::'.S:3~ 1.13 

D !.!:-=: COJ~ l :..·? ~ 
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O?ER..!.TIO:•~S SUPPORT SYST=:!VJS 
c::n-n.;cN 

SMAS 5,::.,15 AND RTS 5A 
CONTROL CBCUIT 

D.1 !Cl4 of CP18 was changed from 74LS365N to MM80C97N to 
eliI!linate· oscillati~ns seen on some units. 

D.2 Generic 2 prom information was added to CP2( ). 

D. 3 !C2, 2, 3, ~d 4 of CP18 were changed .from 74LS,365N to 
-;4LS356U to eliminate oscillations seen on some units. 

D. !.: C?:. was :1od!.fied to ;,rovide separate ~ pulse to 
$u;,ply all R'!'?. T"n1s cba..~ge was required due to slow 

7ise~~ o! cr1~1nal ifil!w pulse causing :'..nter:n:1.ttent 
o,era~io~ in c~ntrol circuit mainte:iance tests. 

Crl:!"107-01 
ISSUE !;; . 

.:.;?~'IDIX 11;. 
~WG !SStr:: !~A 

t!S'::! CODE :.190 
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CP.ANGES 

O?::F.AT!')~!S 3:.r??C?.'!' SYST::MS 
COr,I.MON 

SMAS SA/BAND !'l'!'S SA 
CON':'ROL C!RC~IT 

D. Descr1o:1on of Changes 

D.l Note 302 of sheet D2 was changed so that the spare 
1ntormat1on about the PRO~ c1reu1: packs does not 

relate to an:, pa:-1:icular generic . 

J.2 Note 4 was added to sheet J25A to indicate that 
program documen:at~on 1s contained 1~ PG-350970. 

c.3 Note 7 of Tacle _ was added to sheet D2. This note 
1nd1cates that CP25 and C?26 are used to test the 

~TS 5A frame and are not required fo:- nor:nal O?eration. 

BELL T::LEPHONE t..UlORATO~lES, INCORPORA~ 

?r~~ted 1~ U.S.A. 
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CIRCUIT DESCRIPTION CD.:1?107-0l 
ISS~ 4A 

AP?EiIDIX 2A 
OWG ISSUE 8A 

DISTN CODE 1U90 

CHANGES 

OPERATIONS SUPPOR~ SYSTEMS 
COMMON 

SMAS ;A/BAND RTS 5A 
CONTROL crRCUIT 

D. Description of Changes 

D.l The printed circuit path going to pin 10 or circuit pack 
(CP) 8 wa11 cut. 

D.2 !n CP37, the designations of integrated circuits (IC) 15 
and IC 16 were changed from LF 356 to 513K to improve the 

high frequency response of the 50K-bit filter. 

D.3 In CP37, the resistance values for R9 through Rl9 and 
R23 were changed to improve the inband shape of the SOK-bit 

!'11 ter. 

D.4 !n CP37, resistor R20 was eliminated to improve the inband 
shape of the 50K-b1t filter. 

0,5 In CP37, the resistor codes of RlO, Rl2, Rl3, Rl6, and Rl9 
were changed to make the 1nband response of the 50K-bit 

filter more accurate • 

3ELL TELEPHONE LABORATORIES, INCORPORATED 

DE?T 4131-LO-JSI 
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CIRCOU' DESCRIPTION 

CHANGES 

O?ERATIONS SUPPORT SYSTEMS 
COMMON 

SMAS 5A/B l RTS 5A 
COIITROL CIRCUIT 

B. Change• 1n Apparatu, (Components) 

B.2 ~ 

CD-ll'lO'Z...CU. 
ISSUE IIA 

·· -----· · · APPENDIX lB 
DWO ISSUE 7B 

DIS'l'N CO!>! ltr90 

C1rcl.ll t pack CPll6, "12 Kbyte ROM", has been added to 
this aystem, 

BC:LL TELEPHONE LABORATORIES. INCORPORA'l'ED 

DEPT 9232-LO-EOS 
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C> 1P107•0,1 
tsact i.. 

D~C: :S.S:J! 6A 
DUTIi coot 10i0 

o;~TIONS SIJPPOJ\T IYS'flKS 
CCIK.'lOII 

g,.AS 5~ .l.."ID lt~S 5.i. 
CON?ROL ~D.C:OI~ 

::;c;; WI! I - :m••w ??SClU rr1c: 1 

, , ?•@eos• or c;rn;;vr:: 
,. 01 TM ::es SA coau0l CUCW.t. (COA· 

troller1 J.s • &1.<:roproce•aor ci.rellit 
used ln conjunction wicb a neu-ezid computer 
(i'C1Al, 5U teat po•itions, re!IIOca taet 
fOrl:,. (;;.T?s) • •nd • Swiu:hed ll&inUMace 
A~•• 3yat- (~I to tut telepz,one cir• 
Cl.ll.t•• 

2. ,BJS:P,e+ ptsCRI}";JON or QUPUION 

2.01 eperuion st.ut.e wtien a 52A t.eet poaJ.· 
tion (52A) 1• IIMd to acc:ue • tale­

ph- circ:llit. fll• 1ntoriution hoa the 52A 
l.S p&Hed to the PC1A, &nd U.e PC1A .. t41b­
l.l.abes a Unlc to the tar-end cootrol.lei-. 
:-ne Uait .:an be owr • pnvau line or OOD 
c1rc,u.t. It tna li.nlt 1• o.,.r tlle =co tlSt­
wgcJ<., tba PCU, c.lls t!le COllt.rol.l.ei-, bot.b 
Ung up, ud tt-A conc.zoller t.11.en c&lla b&CX 
~ PC1A. ':bU aacw:ity UUA~nt i.l 
a-•ary to pre-nt un•~!lorhed acc .... 
Qtice tbJ.s Ullk 1• eat.al:l.iated, the con­
uoller accuses the dH1red circuit via an 
a•~la!>la J\TP &Ad SMM acceH point, and 
then COAAeCC• tbe dnired ci.rcl&it ~a UA 
Cl' b&c>c to !:he 52A ~ • uparat.e 000 teat 
stat• veri!y l111e. Tllie allow• tba acceH-
1nq erdt to detUltine 1! tbe c:Lrcllit is 
i~le teton t:99inru119 c.ircw.t tutuig. 

,. 02 At CllJ.• poillt, ccauada NY t.e eat■Nd 
.11t0 the 17 52A for circuit taati.A9, 

and the .. coaa&nd• are deccded an.d Nnt to 
t::• it'ts SA by the l'C1.\. TIie t. .. t1..A9 cor 
:111.Dda .I.Ac:l.u.i• superviaion •nd ter:aillat.1on, 
eiqu41 qenerau.on Mid -au.r..u,, and •ir 
:ial.l.h;. rt.a a19ff&l qenerauon aod .,. .. <l.i'.­
;ient hu~ar• and aottwara of the controller 
1ac.i.ud•• cona 9eaeration ud tlle •••ur••at 
:,f ac or d.c curreAt &nd YQlta9e, r .. iatuce, 
upacJ.i:u.ce, l•••l• frequency, aftd IIOiN. 
Tbe controller alllO Me tbs &b.Uity to •end 
ten tonn, llF, ff, &lid ~•l fUla1A9. 

le CPO - rs, 
1.01 tll• ceaual proc-tD'iJ Wlit (C:,11) !.a 

&A I0I0A 11:J.croproc .. SOt' S)'9te■ that 
C!)At=ola tlle It.TS ~ •ad ~ 5A or SI a79• t.... CPO operat.1on J.• iN.u.ll:ed by 
--tarily 9rOUDSJ.n; iApat aac, -.J.C!I 
ca~• addr .. • luda ;.o throuqh A 15 to 
be- logic aero. flli• addHH code wUl 
c&1JM uie CPO to take d&ta out of ■-l"J' 
(HC!'C) on leads 010 t:tzo.aqh 0!7 ud the 

o~ac.J.011<1l proqraa be9ias esecvtion. 

1.02 Tbe alcr~roc.•eor device r~ires 
additional pe.rirllaral dw.ce• torr~ 

dlic• a complec.e microcccpu~i-. ~II• clodt 
device (c.b.i.p) 1• aa 11-K!lz crywt&J. oacill.s­
t0r t.hat provide• l~llz si~ls ot t!le 
froper amplitade and duratiOII !:>i- uie ao. 

1. 03 All addreH butler (;,,l)D IOS) and data 
bo.a bu1ter (D aur, provide l:.h• necu• 

Kry drive requued tot' ebe rHt of cbe ays• 
ta. 

1.011 Th• •Y9t•• controller (SY$ CONT) tUU 
e.t.qna].1 ti-- tl,e c:,o c.bip and ~•rivu 

control baa ai9n&J.• KL"-, HZJ!W, I/Oil, t/OW, 
aad DCA. ':'baa• li9ft'l• are u■ed to cloc:lt 
addr••• Md dac.a •i'iJl'l,ll into tll• ~roper 
IC:•• 

1. 05 'Ole 1-kUob~ UM ia a 10211 oy I tii: 
nad-writa _r, uH~ by the CJ'U tor 

te~rary acor&9e. ':lua M0ck of --.r'/ ie 
enabled by 9roundin'1 EMt. 

2. UQN - rs2 
2.01 TbrN PROK circ~t f,ICU (CN) an 

••ail.able in SMAS 51 (two pack• :Or 
aarly SM>.! 5A and aa.rly SliiAS 5Wll':'S 5.\1 widl 
a tot.al __,ry capac:ii:y ot 36,1611 t:yt•• ~t 
n.oi-aqa. uct. c, 11 eA&tlled ua1Aq the 
pro~r PJ\(N)E lead, ■- ad4r••• comb1ri.tiOII 
OA leads AO tuoagh A 13 • ar.d KEN!l. •ASA 
this cOCldiuon cccurs, ~•ta is fet.ct-.a~ on 
leads DI0 t.brou9h 017, 

l I :r;:,;;Nq SiftM\!, I!Q'C PQBI L - [§l 

l.01 Thie c1:c~t ia -4 tot" varioue ti:l-
ii,q funet.1011• all4 ie also an in;,uc. 

~on tar siqule 90-inf fro■ tbe cont.roUu 
reripherala to the ao. 

J.02 D&ta pr .. ut OA lead• DlC%.O through 
DICl.7 or tilaizlf i.Dtoraat.1oa frc■ tr.a 

2S-!>it n9iHu will N ~cad i:ito UIS CPU 
on lead• DI:i'O ttirou9h OXJl7 vhen t.TP~ and PSO 
are 9ro1a1ci.d. 

l.Ol TM ll (nl.) 1.Apllt to Ula 2•-bit ay:i• 
cnro-■ tli!Yrf counter ~• a l.._ aqaar•••• tbat 1• taaa4 t.o count down to an 

a-eecond 8q\1&%••"• ~ signals tctween 
u .. • t.vo ut.ra-• are 99Denud aJld a.Nd by 
tn. syn.ea tor U.■1D9 &Ad isltarrapu. T'beN 
J.atan-upu, 11111INT, 2S&aDn', Uld ISU:%.11':, 
e&.11 be en~1•4 or 4i~•4. 

•· re oµ.pg;. omPff:;ouJt&e;z; sq.;.. , ,,, 
;o pgcgpy • re 

,.01 Thi• circ~t. iACludu the DIP awltCbM 
tba.. _..,.,1;.a.;..n ~r1-i')o And ••cc;,ndary 

,c:u. c&ilback aacu•. '-1leA a DCD data linlt 
i• uaed tor M'S . SA, ue PC1A i:elepbom 

7 



C:0-1P107-01 - ISSOI GA 

a.uat.r muac t:e •cored on ' Dil' rocl<•r 
avi1:etws. s tor:l.n9 Cilia btori:ucion is 
expl&izled on sheet J129 ot S0-1P107-0t. 

•.02 Two 1/8 decoder• are uaed on tl\ia c:ir-
c:w.t to produc:e a 1/16 decoder. 

AddJ:esa Hts A8 t.hl:o-.:qli ;. 1 1 ue ~C0d41d ,:o 
:6 luea, too chrouqh tots. 

a. 03 ~• 1':)c:al cHc .:or~ ~Ti) ec.ui;,.:;e iS 
cr.ec:Jted USU\9 c:;, 12.\, ..-iuc:h detects ell• 

c.na cl'..at ue i-"•rtad iAto th• c:011crollec. 
w"hu • C:P7 ia in ~ition, ic applies 1 
gi:oo.wi co tb• inpuc ol 012 on leada G(NI 1', 
Md ct.ue ue rud ty Che ao. 

,. an s:;• .10, a7!U ?Ou B - ::s, 
s.01 nu.a c:i.rc:11ic ia used co i11te:tac:e tl'A 

C:l'V to U. 4't• HC(s) anc1 co provide 
&IIO~r d.lu OIUI iA"R ~rt l:ftWMD ;,eri­
pcic:"1. COllCroller !~iOAS and the <:PO. tc 
1, •lso 11Nd to provide programuole DIP' 
awit.c:h in!or:ur.1- to ,:!:e oo. 
s.02 Tbu• .-re CllrN DIP ew.1.cc::i.a 00 C:P11; 

c~ ue 11Md to hold cl'.e llti: idenc.l.cy 
nuattei:, co provide a diAl iUlM tOUC!i-TONE.I: 
09t1on foe PC:1A c:&llti.ck, &M co deurau.ne 
1: ch• minceunc• coMectoc network ia 
e-qQLpped with more tll.an ,oo mdncenuce c:on­
r,.~or,. Swicc:11 o.uacion li• c:ovued on 
a:r.Hc J118 a."Mi .l.n S.Cl:ion 0'4•615-100. 

5. 03 Tee ll't?I: iAiat i;oi:t 011 C:71 t J.a a data 
l:ua .l.np11t por-1: chat is 1aaed co 

cranat,c data aec J.npuc•. OlP ewicc:b sec­
ci1191. or 0IC:ll0 thr~\19b 7 1fi.911al1 1:lco the 
C10 (0GO tb.cow;h 7) • Th• input pore J.a 
en&Qled t1f llTPI and ii'SO, which &n decoded 
&d.t.r•• uu. 
s.oe Three d.lca ••t c:onti9ur&ti0Aa ai:• pro-

•ided ui RTS 51.: pdvace l1A• (Pt) 
oaly, 000 ~l\ly, a,i4 Pt. wi~b DOD backup. lt 
PL only or 000 only 1, usec, t."ie data ••c 
;:io•i~on i• tl1• est poeicion. I! it, wicb. 
coo is used. clie COD d&u. aec (20231 po•i­
t.ion iS th• 051 ;:otit.l.on, and the ~ dau 
Ht pot.l.tion .l.t ch• OS2 ;,0~"1011. 

!. 05 T!\• CPO l.s iAtor-4 ot dau. set 
&~J.vicy ty an i.ncei:rur;c oc:c:ur.l.nq on 

OSR (o1in 111. Whea. t!Ua interrupt occur,, 
cne C?l1 read• !Sae.a tro• c!le data Ht on le£4 
S& (Pioli 25). •hen .l.t i• Ciale !oi: ~- CPU co 
aend data, c!:e dau is aenc to ci:. d.au. Mt.. 
on lead 114 (pin 261. 

,.01 n-.e pui:po•e of the priority incempc 
and i4p-n. pore i• co pronde a prJ.oc-

1ty acniccu-e tor 1nur:i:upcs ~9 eroe t:ie 
c011cco1lu ;,ei::l.~enls CO Cl.a CPU. The 
l.owsc leYel pi:ioc.l.cy .I.a aesi,;nad co 4SllCnt: 
(pl.D lll while cr.e biil: .. c s:i:iority .I.a 
HSJ.iQK co :\$TO (iiJI 21l). O&U Ht Ulcer• 
rupc .isP. (piA 21') J.a Cb• second biq.b .. t.. 
priority. 

a. 02 ~ ~s:,r-1 tie.ld &n.lble 11saa add:eu 
1:ica .\12 tllzcuqb A15 at1d decod .. t.he~ 

l.ftto device ea.a.:11... Tb• decoded OUCi)IICS 
eo@le ci. -IIIO~' field of P!IClt, MM, u:d 

. ~• VO. devil:" ~I. ace aeceued usi.119' 

lla<;e 2 

MIIO%Y r•ad &ad writ.a control pulses. 

,;. 03 The 1/8 decoder u.ee ~!!Ii, Pso, ar.d 
addi:••· bit.I A5 t.~.rooaqb A7 ,:~ develor 

sign&ls 00 ctirough 07. r!:e e19hc oucput 
l•a4• ue used co ••lee,: oat;,uc devic:•s in 
c~e c:en·.rol!er i9rip~Arala. 

6.0G -:he 60-Mc:ond a.i••~nq rUL•• decec-...oc 
(~.POI, t&ilu .. n thp-!lop ,~n , l.t\d 

ala= ;eneratoc provide a sazucy c:!:ec~ on 
tAe tyttem and &A aucom.acic ruec =•cll.&11.l.sm 
it unity 1• lost. .ucer Che ao ha• l:een 
i.:iidaUzed by puahioq the n••~ :ut~n on 
CP16 • the CPU c:ont111uously pulHI the 60-
aecoftd lGC t:> keep the failure 11 reset. It 
t.'w CPO nope pulsing clie 60-aecond :,ipo, the 
tailiire- 'Fl is Mt, causing a ll!S.:T (pin 
21•1• and tl\is vill aucom&cically ceinicial• 
iz• c.'le •y•t•m. 

'· ooc S!ZJ'0 LX, :SC, it• :ON! Sgj'PL'!. l!CJ\T snwr • ::s1 

7. o 1 CPI II provide, mult.l.lcwquency (lU') and 
TOOC:ll•TOHI tttJ pulaes tor ittS SA. 

Oaca (COCO thrOUCJh 7) and decoded addnH 
from ch• CPO detel'llli!1e '"tuc:b frequenc/ ard 
for what duracioll they ue t.ranaaicced. TII• 
iat•d tonea are sent co C:P15 &IMS co tile ~Tl's 
or to ccncrollei: swiecnl:ec liA•• •ia c.._ 
Mr/TT a.-iJ!.9 and pulai.n9 c:ircuic,. 

7. 02 F!.v• concinuou, oecl,Llatoes a.c:• avail­
@le on CPtS. Thay are 2.9'•volc ffla 

•iMVa\llla at t:Ae trequencie• iMicaced. 

1 • OJ The 1/16 pore Mlect encodi:19 takH 
addreH bits AO tli:OUCJb All &Ad cto = 

produce PSO Cllroo9h H 15. ;tort Hlect 0 
(,SO) i.• 1aaed to addreH COllt.roller lace~• 
exclusively &Dd PS (NI ~>01 are Uled in t.'IP 
or;ezacJ.cn. 

7.0a 'Ille KTI ccncroll•r d.lca buffer derives 
ccco Chzou9b 7 tr0111 COP (0 ~cough 71 

co r;rovide llllOA ·drive ea~oility foe ,;_in• 
t.roller s:•ripbe.r::alt. 

Or ycLTs. N:lrs, u;nsxz,Ng:. Qi6C1I3t'S:, 
;vp - rsa 

a. o 1 Volq'?•• curr,nt., re■isunce, and 
c.p..c:uanc:e are maa90.red u.aing C:1'5 or 

C1'6 in c:onjunc:tion with an ar..alog-to-digit&l 
(A/01 c:onvenec, C:?3, and cl\e C:PO. A mea■• 
ureMnt is made by connect.l.nq ~• c!.ccui c ~ 
th• .l.npuc of &11 a.,p.ropr~•te cranaducer and 
c:onvertintf the parameter l:e.l.n9 mea■iii:ed to a 
<le volcaqe. Tbs CPU appl.l.e• chi.a de Y'Olt&qe 
co cne input of CPl, and Ute vo c:onv.rcec 
cransto.z,u I a volu1 iAto a-t:it bi11&r;,.. The 
CP11 &lto dete=ia.e• tha 119n <• or •J ot c:ia 
.l.npuc to the ·VO c:ot1•~u. 

1.02 A de voltai• 1a muui:ed by apply!.nq 
ta. onlulown volca9e to ehe l.11.put ~t 

CJI! l:ec.,..n iUt l•I and TH (•I. ?aaici·,■ 
volcag•• on M (•) wtth rupee:,: to TM 1•1 
will produce policiv■ readin9• 1o1itbi.n tl'A 
c10. Wh<Ul Che C:1V i• atked ,:~ "ll&Jc.a a de 
,;rolc,19e Cllt&su.nmea.t, it firsc c:lotes COQ­
uc;s 0CV, ll • a11d 0CV. c:onne<:tin9 ch• inpllt. 
Ui:a• ~ CP5. &lid COM~l,A9 tbe out.-ic of 
C:i'S co t.':e .VD tu'& (IVFSI • 
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9.0l cn.-Nlft4rej IC.illiMc:.onts &tuu, ,:he 
CON!tl:tion ia cw.de, ti-A CPO-lVC ;,ro­

c.uiA9 .c~l.ns. CPl -.:onvena ini"lt a ignal.& 
c.o bin&ry b!' c~rin9 ,:he ou1:;,1n. of • 
!l.91tal-t.o-u:&lo9 (tv;t,I .u:t•~aud cirelli.c; 
(=(:) vi,:~ !;.lie 3VFS i..~llC. And uua t.lle CPU C:O 
1-d t.~• :VA tc. cur..,uu ot t.h• ;,oaitive 
c~at.or (DICLOI and iwc;au.ve c-.,anr.or 
(DlC:.11 Ut :aonir.ored :ry t!:le CPU. 

8. 0• At the oe9~.u19 ot WD Fro<::eaain9, a 
de voltage ia oa iApuc. IVFS and c:be 

lV0 latch contai..lla all zema, vrittu ay r.be 
pr-■or. The outs:ut of c:Ae Dn. ia o volt.a 
j,: and i.! t.~e ~pu,: U poll.I.UV., DlC::.O • 
logic 1. lt the iiiput l.S ne9auve, 01CL1 • 
loq ic 1, &Ad 'Oy l:hl.a mar.a the CPU deter­
mne• t.he ;,oluit.y ot th• input. ■ l.qnal. 
~er., tt•,e Cli'U loads DOC7 • 1 iJlr.o tbe VD 
lar.c:., t!le aiw.109 ou,:Fu,: ot Che on, re 
ti.comes ill 1t a vol.r.■, &nd r.he c~nr.~ 

2SS 
ou~lft.a are c~cl<ed. Attv t.he CPU t-.aa pro­
ceHed &.ll ei,;11t inF'rt data biu 00C CNI .Lti a 
tim.l.ar :iiaa.ur, lt will have r.11.e bizl&ry 
equiv&lenc; ot the analog inFUt •r.ond in -ry. Muaur- ot de vol.1;.a99 ar.an■ 
our. vub t.ha INt&r in it.a lugh r~~. 22& 
volu full ■cal• rduenced t.o ci. input ot 
CPS. l1 the inpar. ■igi,al ia leas l:.h&n 56 
\'Olt.a, the CPV will change CPS co the 1.0 
nil~ a.ad =w 56 .oi u at th• .u,pgt. t.o CPS 
:orrnponda t.o I volt.■ fl&l.l. ac&le at t.be 
input. t.o t.be VD con•e.ri:er. 

a. 05 A&. volta.qe ia -uw:ed on CPS by cloa-
ing rel.&)19 ;w::v, IU, ACY, and AC. The 

CPU viU vai,: 1 uc~ ate.er cloaiAg ~ ac 
Yolta99 relays t.o c;.ht t.he ac.ldc: c:cnvwnar 
,:~ r.o ■at.r.la. Tben All) convaraiOG i■ done 
in a &&Nl&r ideneical t.o t.he de volt.&99 
mea■111:-:1~ TIMI lit r~ on ac: ¥OJ.ta is 
200 vol u tuJ.l acal• and t.h& to ruge 1a 50 
YOlt.a full le&la. ~- appear .. e volt.a 
fuU ■c&le at. tbe .1.Aput to tba .VD con-
7Ut.ar. 

8.06 Dinct currant ia aiauw:ed l:y cloail19 
r&l&V- A..'fP, III, Ul4 DCA t.o allow =•a•­

ur-nt ot !22& llil.U.aaperN. '2.e LO tanga 
1a 56 iullu:aper••• CUrnnt 1a -•sured by 
~Nrr.i:1g a ab11nt. im:o the circ:uir. in quaa­
~on and aaplifyi.119 the YOl.Uge developed 
aero■, t.b&,: ■b.un,:. 

a. 07 AJ.t.amaei.-,9 currant. 1a NUll.r"ad 1111J19 
the ••• allWlc., &111plityinc;i t.ba vol­

t.&9e, and t.hen c~inq it t.O de. TIie U 
ac ran9e is 200 lli1Uaapana and the 1.0 
nnqa 1a 50 llillum.eraa, A 1-,econd Mt• 
tll:,g tilla 1• laa4d before A/0 ~ocaaa.f.119 
atuu ,:o all- t.h& ac/dc c:oa•~ t:> ,u­
~U.i.:e. 

1.01 as alao coetuAa a ru9iD9 and hnc:-
':.1- l.ateb.. TU au lo~ data bto 

t.h• tllnetiOII l&teb to clou t.b& appropriate 
rel.aye on CPS &ad ebOoae the douu-ed f11,11e-, 
tioa. toe range laceb U ■h&rad by !ou 
circuit. paelta, c:?5, CH, C:1'10, and CPU, and 
C:h&n9aa ranqe on ~ cirC\lit.a vh&a t.b& 1JO 
tUACtton ~•t•rlllf.n" cur. c.he inp~ t.O t.ba 
YD cucw.t. i■ wt. cf r~•-

a. o, '!he R.-<: c:ranadgc:er, a>6, ii Uffd t.o 
Masure ra■ iat&nce and e&-p&d.t.&Ac&, 

iteliat&Ae& 1a _...:.red 'Oy cloa1A9 t.be R. 

rel.ay. and a;,plyiJ\9 a boWft c,arnnt aourca 
aero■• c:~• Qnltnovn ru~•t.or COGD&c:te1 
1:ac:-.:1 i.nFUt. iL"I (•) and ~. ~ Y0lt&9" 
davelo~ ac:rou t.'\e anltnowo raai.,tcr l.S 
;,aHed to t.!'A ~0 c:..:-c::u~ ·,u tee v;:i.:. :.a..­
!oll.ow.r and CODYU~ed to lli::ar-,. 

a. 10 ':l'A S-r&Age cu.rnnt •ourca can apply 
110, •• o.,. o.o,, or o.oo, eii.!.iaa­

pana c.o tt:.e 11nbown rnut:>r u. If ;..< •CiU&l• 200 oblU &114 110 ~UJ.ampena ia 
•i;:~&1!, tu 1Aput t.0 the .vt> will te a 
volt&. Thia 1■ tl:a la-at realatance range. 
A coaplau ra■isunca -•uremeat. Raru t:y 
cloai:,9 tbe R :elaya &lid not &;,plyiii; any 
c:ur-t. ao11rca. Tb• ao ••wr•• any de: 
volt.a9e pre■ant. on RX and er.or•• ~. ;.. •o­
&i.lli&:apere curnnt is applied t.o RX &n.:i 
att.u 50 &ill.l.■econda, t.be Ci'J doaa an .v:> 
c:2nY&ra..on. t! tbt reaiaurw:■ 1• ai:>ova 200 
ol:ulla, t.he VD v.1.11 read great.er t~an a •olt• 
and then apply • •-&1.Ui&c,;pare cu:r■n,: 
aoa.rc:&. If t.ke A.ID ir .. llC YOlt.age ia lea 
tND IVJ'S, t.11.e au ce111put.aa the ruiaurw:e, 
Willi.ch inclladu aubtracr.1119 CMlt any ini t.i&l. 
ottaat it. bad muaur&d. ror raaiaunc .. 
bl9~ than 200 ohlu, ran91Jl9 will ccar.inue 
=dl tl:e .vt> input ia la■- than avn &ftd 
t!lan uie raai■t&11C• will b■ c0111puud. ~ 
liw ra■i•tanc■ ran9ea ua 0.2, 2, 20, 200, 
&lid 2000 b.lobaa. 

a. 11 capacic.Aca i■ •aaur&d by coftAaCti.Ai 
WlbcMl capacit.or ex bet.w&&n ii.'\ (•J 

&Ad lG ot CH alld t.ben closing cha C r&l&ya. 
a 1, c:bu~d ~Y t.lle •• volt.■ tr0111 the vol­
t•9• retaranc,e ud then ahar 2$0 ail­
li■-cond• t2:e •olt.&ge ntuance h r•o~ 
&Dd ex 1a diac::!:.&r~d intO the inplrt. of ai 
operatioaal a:ai:lUiu (op aap). If ex ia 
equal to t.b■ ca;;,ac1'.or er in the hedt:aoc. 
pat.ll of tbe op a■p, the YOlt.&9& on avn will 
oa -• ,oolu. For ex lt•• uian er. ex • a x 
(•olt.a~ on ews laadl divided a. .be capa­
;it&Dea ceaaurament. aceuallr baa a,o rang••• 
S. 026 MFO and o. 706 Nl'D f~ ac&.la. A ...... 
llr-t atuta 1"1t.b the •r.ar ••~ on 5.026 
Nl'D fllU ■cue and C&NJ&■ down il t.ba CPO 
d&cec:ts a v&.l~ la•• tll&A 0. 706 ta:. 

, , L!V!:L. tJL"P, l!Pnr: :rMrspoqRs - a, 
,.01 teval and fnqmnc:y an Ma■und by 

ai;:plyil19 tbe Ullknova ainew&ft t.o t.::. 
ttMS and l1MS inpllU of a,10. Wb•n t.be 
le.-al 1., •aaurwd, Uia out;iut of c:110 .I.a 
applied to t.ba WD illpot b11■ (IVJSJ and con­
Hned to biJ,a,:y by U. CP<J. Praquaney 
•••n•nu ue tzanatured to the CPO Yi& 
the dau l:>118 Dlel. (0 1:brOQ9b 71 • 

9. 02 A levwl !IIUIUHMnt. ia ~ by tbit 
C1'Q cloa iA 9 ell• 1. .ca la ya and M ttin9 

the range i:,y cloaift9 tile •lt& contac:t ot 
.calAy at. 'l:ll.U .. u t.be uiput. to ♦10 41111 
fllll ac&la (leftla rater%ad to th■ l.D~u,: o! 
the raa,t.a t.aat port)• !! tile leftl is 
below •5 dla, t.h■ C:PO will HllH th.I.a and 
cbu9e to r■.n9■ 2. U tba iApot la¥91 -
wit!liD r~ 1, a de 1":1lta9e would b& ;,u-..t 
troa the ac,dc eonv,artar t.:, th■ Vt> c011-
ve:tar and ROC&d 1n -ry. While tba CIU 
1■ 4ac.e.ra1Ainq th& FJ:Oper nag& nttl.J>g, it. 
ViU au:, vicbi.JI each nDqa toi- 100 au­
liaecoads. lol>u t.M pi-opu ra,i9a t.aa te&.'I 
det:erai,,ed, t!le CPO will 1o&it 1 addit.ional 
aecond 111 tlle tUl&l r&119~ !~r c:0111pl•c.e 
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9. ,l rrequ.ency 1a ::ie&•ured by u.siA9 the 
level = .. •iu-nt. c:icc:uJ.e.:y t.o ;c iA9 

uie liiqn&l t.~ t.he ~coper ~pU.t<Jde .snd ehen 
c:ounciA9 ~• ~wab•r ot c:yc:l•• ~it.11!.n 1 
spec:1Hed ci::,e f•ri:xi, 

9.0a At~a: the level ot tha inpu.t •i9n4l 
hH Ileen adjaated by ti:• C&l\qe C: i.:::c:•Ji­

t.ry, the C:,'J Will t.u.rn en c.ne •-cUiit 3C:) 
c:ou.ntu =r lo.din9 the &pprepriat.e dau :u.t. 
ooc: (Ill into tl'I• le.,.l Mid treqancy latch. 
The COIIAUC is tu.rned ott after 1 ••c:ond and 
the overflow l:it oa ocrtpu.t. Dlc::.l ia umpled 
by tb.e ao. t: the overflow tit e<;1aal• I, 
it -. cr.ece ti.we bten 1110re c.nan 9999 
COllllU per HC:Ond (9999 Rs) &nd t.be c:ountez 
011~=• •c-ld be i;uoced. It an ovv!low 
oc:c:urs, • tre<;11er1c:y -•8\U'eaient. 1• ude 
a9u:a U.&1."19 • 9&te UM ot o. 1 HC:Ond 
inst.Nd ot 1. O NCQDd. The ovutlow bit 1.s 
cec:l'lec:i<ed, .nd it eq!Ul to zero, tl:e c:owit. 
1• ~•non le&da DICLO tbrou.qh DICJ.7 by the 
CPO. A :ir,u:j,iau:a !cequency o1 99.99 kffi c:aA 

be Muued. C1'1l allow• no:a.M ••wre•nt 
~iQof c: noccb, pcoqru, 1 ~-kKz 1o-pu•, and 
l-i<II% low-p&H weigbt.1.a,q networks. It .. 111 :i••-• levela er- o tbcouqb ,;o darn (le¥'­
•1• retuced t.o t.he J..nput ot t.he remote teat 
po~). 

,.o, TIie C:1'0 MXH & nolM N&SII.Ca .. nt by 
loldin9 daU inc.o the tu......::tion lat.eh 

on 1Hda JCX:~ t.hrOQ.9b DDC:7. Thi• d.&u 
c:10... i.:lpu.t rel&y IIIN ,1nd tt.e Olltpllt ce.l.ay 
thu c:onaect• th• uvs .VD cue. ":he cio 
al to telec:t.a wh!c~ weitbU.n9 .fllllc:t.100 1a to 
be 11aed and c:lo••• tbe appropci•t.• r•lay. 
:Aiti&lly, t.be cange U HC. to o, dB 9&Ui and 
t.he 11:iue 1a c:onvert.ed co = ty t.~A ac:/dc 
c:onvercu. llan9in9 1a done .by atarun9 wl.th 
t.t.e leHc 9aiA &lid u..mp1ia9 t.he l.11pu.t at. t.he 
end ot 100 llilU1ec:onda. If t.he ai9nal 1• 
b• low ranqe, t.t'A CPO .. ill ran,;• do\11\-Cd by 
•td.1n9 15 dJI ot fain. Tiu.• 1' doae u.nt.ii 
~-• ■19n&l h ,.it.Ain ca:,qe •nd ~ea t.tie CPO 
wait.a 1 &ddit..oa.&l. second !or c:cavlec.e Mt­
cl!.Dq ot ~• Ac/de c:onvut.u. the CPQ c:on­
wrt• ~• c•~CJ t.O bi.n&ry and uiea 1t.0ru 
it.. 

10, ca;r.n,s;~c; •wP :scr:s ac;s;tsa - rs,o 
to .01 i;ban it h dHiced eo ouc.~u.J.lle ':T iA 

Odee t.O liM u.p -~1.d, the PC, c!,e ff 
•!~1 h s;u.l..Hd 1at.o pu 101, tuou9b t.be 
am;liUer-t..t&l\etor::ier, and then throggh coo­
t.&c:t.a OTE~ &nd OT!tll\, .. hic:h •r• cloMd du.r­
.D'J tbe eat.in proc:e••• 1t • PC Ur.Jc .a.• t.0 
be Mt. u.~ ua1.n9 4!•l pu.1•1119, conuc:u 17r.tNT 
&ad :r. ?:IT!t ue u.eed to ~•&k the ;.cop. 

10.~2 'tbe b.1:01.dl:aii.d ~teoc.or ::u t.wo fwic:-
tiolle: 1c ~ t:e uNd co deuce dial 

tone fro■ Rf1S •nd t.be d&t.& 11.AX ■acacri.ber 
line, and .a.t cant:• u.aed to detec:t. 2600 Kz 
'r,y sw.a.tct,.1.119 iA t.he 2600 oandp.•• fi.,tu 
(HF). 

10.0l ~•· 1econd m.ajor !~~on ot c,1, 1• 
to coati-,uc• IHt.eC le&d• STV ( I coa­

t:in.a.n9 troa cl:le .lTH and coaAec:t. thea ~op­
ei: ly to iiM <•>, co c:;ao, AAd ':!I 1-1. ?JI <•1 
&r.d T:4 (-) ue .. t&ll.ic: iA;:uu to tbe lt'rS SA 
=l~cu. 

11. 1,n-,;rs x:r::, a:;;,-sw,s ,n - rs11 
11.01 n:ia dr1will9 1:1&1 t·..o -jor :u.n.c:cioa■, 

C:P8 09t.i0A !I or CM• opt.ion• : , ti, 
•r.d v ace uaed :o read relay oc switcb c:!o­•=•• cocir.9 !:o:i Sl'.AS =•l•ys c:r t:.• :.:; 
;.r.91. In S'"5 ~! op&ncJ.o~ c.::e !i!tb jl9i: 
:a.a wied &nd tbis 1• read oy e.:ie c,u en 1nvuc 
le&da ,-26 cn.ceugb S-29. 

11.02 Ci9 opt.ice Mor CP~~ opclen• T, ~. 
&nd v ue u.aed by ti:. controller ~ 

d..rive rel&ya for MAS o.-r•don. :be CP'J 
lo.ds t.11e &FQZ':)pr.S.ne addzeH&J:le l&tcb !co:,. 
tl:e d&u bua. 11aiA9 dec:oded •ddreH, and 
c:loa•• Nrc~ ce.l.&f c:oncacta on CP9 or 
CP•5. TheN <:Qnt.&c:,:a •r• I.Hd t.O drive Wir• 
•pr.f.119 rel&ya. 

12.01 Tbia dcaviA9 deac:r1bH t.be I.TP 
panel/lt:rs 5A inurt•c•. cne CP7 is 

requ.i.ced ..-r t.TP panel and • mexilllum. ot niM 
LTP .,.nela can te u.Md U opt.ion K 1a noc 
u.a.d. 

12.02 Operation of u.e LTP ia ad•<iU&Uli' 
described in I0-1f106•01 &nd ,.ill noc 

t• cepe&ted hece. WIien • a1 h 1naecced 
into a c:onnec:t.Oc, it &ppU•• • ground co CP7 
pin 6 whic:b h NANd by tile CPO. A!ter 
Hnein9 t.lu.a ;rou.nd, t.ba c:,o will cow con­
t.inu.o\Uly scan c.~• C:P7 ~y pullinq HN pin 28 
c:oinc:idently "1.t.b CA6 p1A 27. -:hi• is done 
ao th&t. unequipped CJ'7 poait.ion.a an not 
ac:aMed wbJ.c:~ c:011ld provide err0.11eou.1 opec,1-
tion. 

n.Ol Tb• J.Apu.u tea t.he LTP panel, bid 
(AJIA. -'DA. ua. UU) &nd rel• ... 

(U>.. RIU., us, llllll ue .a..'\t.eqrat.ed ~ 
ceeo•• DOIIIICe •nd IC&nned into t.t.• DI.P (NJ 
ba• to the CPU. When t.tA CPO aen••• • c:lo• 
aare of tbe bid key on ~ A er a aide of 
tJt• 1.TP p611el, it will wrlt.e the appcopz:ht.a 
d&U int.O an a4crn•abl• l.&tch •1• lead• OAO 
to OAl (pine 19, 209, 20, 201). The lat:::ed 
data v1ll -auri.ly cloae P5A, P9A er 
PSI, ~5111, r••p~i'N.l.y, to operate t.he 
auec:t cel~y 1.114 it.art uae &cc••• ••qaeac•. 
":he c:01m9leu ace••• procedu.re 1• :Usc:uaae-j 
in ao-1no,-01. 

IJ.01 lbeeu 113 a.ad 21• 8U.Fply Che GTO, 
c.-ra, and Tltl .i.l\tQr.Utien t.o 4.c:.w czie 

SMl.4 5 equipaent. ~c:;, •nd c.-ra lHl!ll 
reprHant. ue hwidre<ia and t.hOllUnd• dJ.~ic.a 
intom&cJ.on ot an SMAS naeoe..r. Tor tr.> 
p&Ael epecat.1011 u.lin9 an II.Tl SA •~um, 
QTG( I &ad ~Tl ( I illtorut.ioa comes :raa 
so-1,10,-0,, ia c:-.it t.h.couqh by ~TS 'A ~-:I.liq 
!:NL, &lid t.lllta ii)eS oo,: ca so-11106-,>1. 

u. o 2 i."hen an r.1' !.s IIM<i and che SMAS 
namtier =••• !.ro• ell• PC, r•l•Y• ~. 

~. QC, c:;o. aA, II!, IC, and !D det.Um:a..ne c!»I 
nllM ot :ITG( I Mid Q'ft( ) • Reay CIR is 
C::e11 ~ i:.o c:ut. tt'.rouq!i t&tee.r-1 &nd ground. 
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, ... 01 Thi• cu-c:uic allow• oper&r.i..oz, ot an 
.R'!S SA con=oller wit:i on• or t'WO 

IITPa and no ~Th. concroller counc..ng r;:late 
.71 ii'Oll.U is UHd as a aou.od119 r;:oiA~ !or 
rel&ye ~ii' O 1 ar.4 RTl' 02. Coiu:zol •i~als 
L~ (:SI c:oaa lrom th• 11.TPS and •r• use:1 co 
:i.&'ift re.i.ays l\'tP (til. Cl.oauru on theH 
rel&ya ~ ::,ac:1< to :lie i=ii'• &I'd ;.ro,rui. con­
u:oJ. s ~nala ~AS- ( I &nd !NAU- ( ) • T:\111 
:aode ol opcrar.i..on e.llmil\&tes r.11e sc.9• 1 
dl.RZ:ilnltioo ne-cwoz:k on S~1P106-01. 

J5, 5iGCINZ:::Oi! GJ19gp i'9C39L I,'TW;c! • 
~ 

15.01 Thia draw1.n9 is UHd wt:.o ·SMAS SI 
c:onnec:,:or CJ«)Op &c:ce•• (opcion -:) i.1 

:ie■ i..red. When & c:~ctor 9rour;: i• r.o be 
aceaaed either t,y an UP or ui ltTP, tAe 
concroller s.=lunaously appU•• caca si..9-
uls co 1.11.pu-c■ :ioco ~rough DCCJ and decoded 
addr••• •i~nAl& t::> 1.npuu 07 ud 101,. 
=hne loq.c ai9nale an used to 4:r!ve :iau­
~ry relaye 011 C:P'll that provl.de cauluc 
closures tor leads Oto t.c SGI 9o.l.n9 to r.ne 
c:oAOeccor 9roup Mtwork concroller (S0-
99560-O1 C:cintrol &od Connector Circuit). 

1s.O2 Con=ol ai9nal• coming tro• r.be l\ff. 
I.GI, and c:01. and trOG: tJle cont &Ad 

001'11'1 circuit, ro and IISY, are read into t~.e 
C:PO on luda DtC:110 thrOU<;b DIC:lll. 

11, ,-om Re,.., bi"' ops c;,ocg xwu2.x911 -
llll 

16.01 018, t.be ,-kl)yt• a.\K, OOl:t&i.oa t.vo 
fUDCT.iona. 'l'he 1096 ~•• of rud-

vri..ce .Mmory are used •• a t..-porary aerate~ 
pad !NIIIIOry when lt'tS SA teat enhuccHnr.■ are 
eqw.~p•d (opti..on Q). 

u.02 ~-o i..:wercer• a.re 1aed to inven 
loqic signals A 11 p.1..11 21J &Ad A 12 pl..11 

215 co A11 ~ill 210 &nd A12 pin 21;. TheM 
out;,ut ai..9nal• are requued to ci:rive PROK 
to&.rd C:P2C. 

16.03 C:P37 1• u■ed co provide cvo lww:-
~iona. Whee circ:1at noiae us to be 

qaaw:ed using a broadband SO-iUlz tilter, 
tn• .acc:e•aed cizcw.t. i• conAected to TT~ 
pin 10 and ll~S pin 3. Tb• output ot CAia 
filter ns pl.II 1 is ae.ot to C:'13 aod • noi .. 
aeuw:uent. 1• aade. 

16.0• The aecond function ot C:Pl7 ie to 
prond• a Ci9iul O•ta ly•t• (0:>IJ 

clock un:J.nation. T-,,o ti111119 euppU•• 
L ( ) X and '( (A &nd II a.i:• r1111 troe ~e 
ofU.c• til!U.119 aui;.J,y co C:l'l1, Tney &NI 
•'iu.tv&lenc eouri:ee so o,,e o-r the ot.bez i• 
awitcb~ i.or.o 118e l:y CPJ7. C:lock ■i911&la 
IITCx= a.ad !YTC&J: ue ~aerated UOII tile 
inp,it tiain9 ai,.n.al &ltd Hftt to uie tesc 
en.b&M ... nt cireiu.c. n.e input ti:ln9 eup­
ply is a 611-lcb b1"ol&r Uq-1, UTCSI 1a • ,,-leb loqic: U9n&1, a.od sr.cc 1a u 1-lcb 
c:lcck •J.gn&l.. 

11, .. M-:m, )IA;t,'IPIN'!S:C CApYIµ:,: - r:1,Z 

t7 .o, 025 and 02,; prowide c.i...rcll.it.ry ui.at. 
C&A be •l.Md to tzoid:.luboot lt1'S SA 

co11t:0ller protlem• et t.h4I uame. Tbe 
a&i.llUMI\C't teat :BSP for RTS 5A, Section 
666-615-So>O, bH a lull explanation of the 

t au!.t locau::>n 
cw.t racka are 
tault • 

scheme •nd llac11 ~ich cic-
11o~t ll.xdy produc:i..ng the 

17.02 en tke f:ont of 02S is a p~u; (Pl), 
• i:aat ;,usbllll'C~Q ('TS':') , a .Sbal:le 

..., i -cc:b (::lS) • a.od a t>i:eakr;oint awi tcb l!Pl • 
en t!:e trODt o! CP26 i• a jack (JI), t>O 
d.l.<;it ~~t:ttJ. avnc:!l.ea, "1!C • l-!.i;!.:: :.z:> 
4l.ai:.l,lly. 

17.03 If tr.e mainten&.nce cU.uJ:,le •·.,itch 
(L'S) i• .. t c~rc t~ ar:ow on ~ 

fllcei;l&u and tr.• ayst&:11 reNt 1011 u.e !ront 
ct 016) h FU&bed, ct:e •!■'Cam vill ::,e iA 
the P.-:S 5A opentioll&l :node. :! os 1• Ht 
away trom !:be arrow and reHt i• puat.ed, u.e 
ayates will be in the :Mintenance a:ode &:>I! 
rudy tor teat>.ll<i at c.he frame. lL the 
ma.ntenanet IIOde, the syete:a cannot l:• oaed 
1:0 ace••• circ:.i.i.ta. 

17. oa When u.- aystea is in tbe ciai:itenanca 
mode, !P i.l Mt a-..y froo Ue urov, 

tb~vt.••l svir.c:h•• are aer. to 00, and TS: 
i• pushed, tt,. Ltoa will display sea. Thia 
i.odicatea that &11 •l••nca of the dieplay 
ue v01:U:ig aui the prO!Jram on CP25 is 
ope.rttional. Tt-.e ui11ceGAnc-e i$P is coo, 
UNd to do &ll o'Cher t-■"Ca. 

11. 05 U a teletypewriter (TTY) 1a inNrted 
1n J1 and reaet 1• pu■bad, ~ ~ 

ca.a nov t. used wit!! •n exec11th•• pr::>9re 
•~01:•d on 025. 

17.06 Tb• ereakpoi11t (BP) switch •ll=l:! 
alway• t-e p118hed •"•' fr- t.be arrow 

on the !acepl•c• 1;ben oot bain9 used. nie 
BP -heh is ueed in aoft'o<Ue del:11qqin9 t:::, 
•top the ■yac• proqram at any gi,ren poiot. 

17.07 Plug Pl 011 CP25 U al•o used for 
:,oftvare duiu991.119. ;.. ilewle-ct• 

.Pack&rd (l'?I 16OOA logic: auu analyur can 
l:,e conoected to P1 and tee addreaMa of tbt 
pro9zu l:eir.9 JJMd are dia;,la~ 011 the :I.' 
c:Jt:. -:hie i• used for coci;,lex prci:>le:u &rd 
would 110rm&l.ly noc 1:e used i..n r0\lt1-
u.nten&11et. 

J a, CC!l'fllOt.;,Elt I/Q SYS';'::S :;,rrp; - ,.,, e 
18. o 1 The conuoll•r u.aea cp:a to supply 

all neceHary logic •!it.ah t:- the 
CPO to t.be el\A&11Cementa. In It.he cone.roller, 
all l/O devicu are controlled b:, meaory 
re..S or •-ry writ• pul•••• but tba 
•nAU11:-t eddre.. Mid date ei91\&l• a.re 
clocked vi~ IOlt and IOW. th• OQ'C;>UU ct 
c:•21 an euppUed to tl» ellb.anc-em.ent moduJ.•• 
011 twisted ~• ot tha JKC ,:able. 

11.02 CP28 1a &lao llNd to aupply • pa~ 
tr- all enll&IIC-U t.l:&t llH tbe 

VP converter to C:1'3, t.l)a wt> con,..rtu. 
AIM pin 101 i• a lHd ,_ so-1,112-01 to 
ta 1.np,t of • 10-~N tilter. AAy aoiN 
carried on tee de d<;ll&l that is to be COQ­
v~ wiU be •bunted to irowid lit t.l:.e 
lov-?H !ilt.er eo tut a noi..M-f:e■ aifnal 
wiU 1:e present oo ti. oatp111:, pin 1011 
,,vrs1. 

l?a JMIPRtCS- WP •::,gqs>,t,1)§-SCl:,Hl!PS - i1 12 

..3 



19.01 Cl',7 i• required !oz: c~tor group 
acc•s• op~ion - .ihe11 & connector 

groU9 is ac:c:u••d ':ly an t.TP or ~TP, five 
decioa.l digits ~u•t be lo~•d inc.o the c:011-
t:clle.r. Wt:an the acc .. • i• from .an LTP 
panel, CP<i7 is u•ed to read tha h.wld:ed• and 
thOu•anca dig~cs, GTG() a11d G~8( I. 

li.02 ~~~() are c.lo•ur•• to ~roun:1 SUP"' 
plied by t~.a L:2 c.n&c are c:om<>ined by 

a 1,10 to ac~ conversion. :he ace ~WIii.er is 
read J.nto ~• CPU OA leada .:>IC::.\0 e~ougb 
0tc:u. 

19.0J ..:S() are 1,10 cloeures to •'48 \"Olta 
•upplled i:ly the L:"P: 1:.hey are c:o­

i:lined and read into the CPU on 0IC:R• tll=uga 
DI07. 

19.01 T.lle c:;ou 1• dao uaed to l0&d input 
cwta coco t!l.r.:iuc;h 00Cl tnco lacc:ies 

co ~rovid• me~al clo•ur•s !or conc.rol ot 
sz:.. TPI!, and Ubi1 during connector ,;coup 
acceu operation. 

ns;:;:.gt1 .,. - ~:r;r:qe3:i !2m 
, . 32&ll~Si ~1,q;-;;s 

1. 01 Volu,;e range: 

•5 •olt• .,.1, to •5. 2517 

-s •olt• -,. 75 to -s.:zsv 

•12 volts .,,., co •12.oV 

-12 volt• -11.4 to • ,:z. 617 

-•e volts -'42. 75 to -s2.sv 

3.02 Pi:oVide• circuitry for controlli,riq tba 
•~cablisl'lal•nt ot t..l~ £nd ce•t st&tua 

.,.ri!y c:ircuit.s tetwffn -.-:-?• a.">d n•ar••nd 
cest rosition•. 

J.Ol Provide• circuitry for co~!i9uring ¥\ 

?.':P to •u~•=~iH .an .acca•sed c:1:c:ait. 

l.O• Provides cii:cuiczy to ~~low an LTi c.o 
ace••• & c:irc:uit. ~h.., n•ed with an :ITS 

SA control c:ircu.1.t. 

l, 0 S 2rovides ci:cu.1.try to al.low the con· 
t.roller to apply coaes and Ulte &e and 

de =•••ur•ments oa an acc:••••d circuit. 

·3.06 Provid~• circaitzy to allow Che con­
t.i:oU•r to contiCJUr• enba!IC91Nnt.s for 

complex testing o ! aCCH•ed c izt:ui t•. 

J. 07 Provid.e• circu1t.ry to allow uoub-
l••hootia9 ot ti>• concroller ac tee 

tr•-• 

•· s;cm,-z;s;n;m c;ac,;;s 

,.01 Whotn thi• circait is listed on a 
keyahffC, tlle c:on11ect.i."\9 in!oc::iation 

thereon i• to be followed. 

(Al Local Test Port &.nd Oi•t:ibution C:ir-
cu.it - SD-1P106-01 

(bl Jluiote Teat Pon Circuit - so- 1P101•01 

(Cl ten EnhAJl.cement c:iJ:cait - so- 1P112•01 

(dJ Jack Jl:ey and tamp C:i.rcait - S0•996GS-
01 

<•> Control and c:onnactor Circuit • so-
99560 

2. MlictiQl!!,l, l)ES!t(jNATIC!!!S (t) Jl'l'S 5A Frame C:1.r:cw.t. - S0-11'109-01 

2.01 ,. :16:uai11N!CJ nstmG ;u;c11u1wms 
ml»~ 

loo"tllQT 
uo 
!:IIP 
011 
;xp 
~ 
:xx: 
i'S 

L:"Pt 
8 $~ !~T 

etc: 
s-.. 
PL 
:G 

,-,i 
!a,\1 
MT 

llff!: 
:ii" 
-r: 

9'il'S 

J, M:S+GNS 

W&it aeq11e•c. 
1:1\&ble 1nput.•0Ut~ut 
Data Il\put ri:oci Ports 
aidjzection&l oau au• 
cat& OUtrut to Ports 
.a.ddru• wad iaro 
oat& Out to Control.lee 
?on Select 
t.ocd Teat Port t:na.ble 
a-sec:011d Inturupc. 
Data Input ,i:0o11 Cont.roller 
Sul;acd:u Loop 
i'Ti V&te Line 
lifter Ground 
tnabl• i~I\ 1 
!n&Ole R.\lt 1 
!te•t~ 
!tsmote Teet Pazt !rl&Dl• 
liul ti trequeAC y 
ICOC.!-'tONI 
8 Volu Nll SC~• 

l, 01 Prorid•• ci:c:uitr-/ for conuol.111\9 the 
.. t&QU.al'.:ent of & He~• COD dat.a 

lil\k c•tw"a ~• near-end compu-cer and th• 
c ... n.c.i:olie.:. 

s.01 C:ircllit pack teetJ.r.g i• covecad in K-
79351. 

5.02 Syeu= t.e•tinc; is covered .by western 
tleeuic test Procadur ... 

5. OJ ':'his circuit •ba.ll t>a ca~ble ot :;:er­
torair..q in accordance with Cha 

require-nu of 1• ty)!;ItCNS. 

§, aI..W:: ::&91!1',a-;c;; 
,. 01 POVer, tuai119, &:Id 6.lam• :or t..~ a-rs 

SA ccnc.rol circllit are covered on eh• 
lt'l'S SA frame d.rc:ait, s0-11109-01. 

SJ:C"f!Otf ty • BW9t!i! r9! 3:UM 

C:l!ANGU 

ll, ;1:as.:iililao 12, ;'i'lllS!I 

:,. 1 Pin oalllberinc; of !C10 •nd IC 12 on c," 
waa cb.&n9ed. 

0. 2 IC:1 of Cl'll5 ,.... char.ged t.i:0111 ~ 1GU to 
&IAU. 

o.J ?ir. n~'-'•~ on 1c1 a:n ZC:ll .::if CP<t! 
vu cban9ed. 

• 

• 

• 

• 
• 
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C:11 I :II0"4 t :oa App l'ii 1l to App '19 
a. 
Ch.n;e:1 ;,!J\ nwct.er!Jl9 o! .:cs and !C:~ on 
c:,2 •• 

:c:, ~t c:13 c:n&r~~ troa nu. co so2n 
Oil a line-oirt. CU 1•. 

tel, r:i, 1c:, O( Cl'25 c:t.&n~d 
2Ul1 ~ e& 90(;97. 

co 

IC:1,2,5,6,7,9 of 

u-

0.10 tC:20 ot C:P25 c:hanqed co •1~. 

:,. 11 Md ll 17 and ch&n9e \oi.ritiq o! Id on 
CPU • 

nu t!l.EP!ICIR UllOJ.A-:Oa.t!:!I, ~?:D 

0.12 C:P12i and c,11 _. froa App r19 ~ to 
App '19 J. 

0. 13 C:~nqe ?Ah&llc:-t :11Cdul9 c:lear txoa 
llnr!' co cu. 

... ,~ c:onecc sen: or. 0&2 !roa ;,.ui • co ;>iA 
12 on ~lu9 J•!:>.. 

0. 15 Moved 01 t h,011 App ri9 i co ~p :!'19 
J. 

r, Qfno,, 1., o,,crixs199 oc OP!rttion 
'F. 1 sect.ion II, pua9r99b 12.02 ,.. .. revr1t­

tm co ;>rovJ.de aon iJlto.naNOA• 

..,. 1 
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