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RETAIN 11,EIR EXISTING ISSUE NUM8ER 

5. THE LAS1 iSSUF. NUMBElt Of THE SHEET 
INDEX I', ,l:.COGlli,ZED AS THE LATEST ISSIE 
NUMBEP Of" THE: DRAWING AS A WHOLE. 

I ...£ ___ -· 

2/J ,.,,. ,-n-1r _ 
I/I _:_c: _ 

.,.,..;a,, 
.:IA ZA l•B-1', -

~·}-4. 

NOllCE- NOT ,:, • ~:: =~ DISCLOSURE OUTSIDE THE BELL 
SYSTE'' •1CEPT U~ER WRITTEN AGREEMENT. 

SO- K?21-01 

COIINON S1S1EN 
SIN<iALIM, 

TYPE Ol. 24-C'<l.'i"EL 
PULSE CODE 1'0D ULII' IC:-! llllNK 

<1-i..lRE, t,00-0li"I U!,DEM 
CHANNEL U~ I 1 

CIRCUIT 

Hill 

-··-------------- ..... .....,4 

AT&TCO 
ST 11\:Al!D 

SD-3C221-0I-AI 
t, SHEETS 

'. I 

' I ........... BELL TELEPHONE LABO:lAToR1Es1- 65-
==-==~-------~-----------------------·--------------------------------------------------------.l-------"""=0~".;.;"°"="Tl'.=D--------.;;...--_·_~_-_._. ______ _ 
-- .. 

-
i 

I ! 



• 
• 

• 
• (I) 

• C, 

' •• c,, 
n 
N 
N 
T 
0 
T 
5! 

A 

• 

a ro 
t'OMP/INICN 
TAKD£M 11N 

C 

D 

-z.1 n:,-1., 
TI.P 

0 1 
• 

.-/q 
f"(N.•~"'.;;......;,-i;,.;y--------. 

,---------

2 3 

---7 ~00.A 

VAlll,U . 

. AT/ . ..., ~ 
080 : 

I 1r ·Z £/ 
---------+------...---t-o~ o-+-------a 

/IV.I 

1 

Q.td8 
0.2d8 
0,-1</8 
().&/8 

"' 
-%5'1'11 

TI.P 7 

' _, ...... ~, 
I. P/e, 

E 

F 

TO 
CPJl,PANttJN 
TANJ)EJf //NIT 

-2./'1'11 
TI.P 

Tl(N)f lf-"'-9_P..-r---------, 

I I 

I : V 
I SC/f SW 
1 2£1 _£._~-1--o 

I 
I 
I 
I 

CHANNl".! 
{IN/1" 

I lf'S ....._ ____ ..l 

4 

7 

I 

5 

ZCI 
1~ANSMIT ACTWE /:ILTE/l 

.Sl~F 

7 8 9 

--7 
------z-· -,------,, I 

THANS'MIT (Nfr£ ,,«u,r I 
L'D·.l&-,.1-,.-JO 

r-, :::. ] Tri TIPANS'Mtr 

I ./NITCKT 
I 

--~'-----#-'~TPAM8 

L ____ _ 

J ,o/OJ/ 

li'CV 

I 

~L..::'3.L..:.: .. :i....::::::::.1..--..:::~~~:.1-_..;;M;::L.:.j:;;::1..,;;~:,....:.~::.L..,;~~~..:.i...;~~.;:.:::,__ _______ --, 

I 
I 

/7 

RJ 
RECEI//E 

UNITCl<r 

I E7 ._ __ -+ ____ Ri;.._C2C~ 

E~ ~ ~ TO L-----~:.0:...-------------------------------~ ,,,c)TPV c1rr 

G 

FACE :'"'TE S -~SP 

~ ,., .... --l---~-;--
--"''-----~ - ···- .. -

~6 +.-

2, -- 64~_-L _ _ 
l.?t'i _,.,_. 

H 

I 
I 
I • I -- 0 1 2 3 4 5 6 7 

&-WI RE, t.00-0HM T ANO EM 
CHANNEL UNIT 

BELL r.:LEPHONE LABORATORIES 

8 

SD-3C221-0I-BI 

9 

• 

£ 

F 

C 

,:, 

3A if -



... .,. 

• A 

• • 

8 

• 
C 

0 

E 

F 

• 
• Ch 

0 
• ~ n 

N H N 
7 
0 I Ii • • . 
~ I , 

I 

0 ' 2 
• 

~ 

TO rNWD 
· ro~ 1 T'Nlf'D I~ 
Ill 15 

17NNS..,,r rofAJ 
H INIT &lf"T r~/4) T(I ,~. 

-,11 

EX 
J2>--- ......... -----

EK/ 
J,)>----s ----~ 

J'IY(J 

Af,/(AJ -"-~-- ~{_AJ....~•~ 
AQ(I) ~D~------- HQ(8J '.~ 

I~ ANW() :o· 
AN~A J'~ 

C.VJ-VN£1. ..,.IV,,-
.: .. ;1c 

3 s I 7 I 

'I iC 

________ a,.... _______________ ---=~~~=-,,s 

I p-~-e1c --7 ....-::------1-~ ------~ i,,. 
._,-,_...;.;.«;:._◄-........ : ~ ~-r-•-.1\/\, ....... --H 

L_.:~~J 

~ 

I !./~_~,....,_,.;...._ ____ _ m Co 
~ ,,";-

El 

IK 
Clf'J ·------* ___ ..... 

--------------- -- ---· 

• 

,l-,.1•t •:xJ·C,''411 T& ... t• 
..,;.,.,_, ' • °': l 

, •n.a. TELEPHONE LABo.lA TO'tlD f 6S --_ ......,.,.. 

• 

r■-1 / i / 

S0-3C221•01-82 



! 

• 
• 
• 

• Cl) 
0 
I 

"' • (') N 
N 
"i 
0 

' !? 

,·A 

• 

8 
I 

I 
i 

C 

D 

E 

F 

G 

H 

I 
I 
I • 

0 
• 

~ 

DESIG LDC 

11 J ~"'t~ lJP CV JI 
X( 2) 

EX1(JJ) 2£0 
E(J4) 2E9 

E1 (J5) . 2£9 

:!fil 
SEE CONNECTOR 

C IRCUtT PACK 

~ lot 

CPI lll.1M. 

E/W 
1DZ.ID5.ZM 

E 
'261 

J ,z 
rs2E7 

4201 

ATTENUIHOR 

DESIG 

All 

CAPAC I TOR 

DESIG 

{1] CIA-C 

C2 

CJ 
C4 
C5 
Cfa 

DIODE 

mil 
CRI 
CR2 
CRJ 

~ 
IIJ 

~ 
1t7 .ZM.2C4 

2C5 

207 
2F7 
1G2 
IGZ 

lOC 

2t4 
2D7 
3F7 

I 

CODE 
601111 
ltS-20«.& 7, L1 l 
IS-20«.&7, l ll 
IS-~7,L9 

IS•206b7,L9 

CCOE 

B-JC487-( 

El 
l2'A 

J '2 2E7 ..,5 
42f7 

9ml 
~ 

~ 
1J4C CAP PAK 

IS-1fa958, Lll, IOOPF 

IS-594C,0.1 
KS-594C , 0. 1 
IS-Hi048,L4, .01 
IS·lt.<148, L4, .01 

CODE 

458C 
45SA 
45,U 

2 

(1 I 
(1 J 
(1) 

• 

3 

APP FIG. I 

INTEGRATED CIRCUIT 

ml.§ .!:2£ 
JC1 t85 
JC2 1Db 
JC) 2CJ 

IIETWORI-

!!!!i 
I 

lOC 

Z1 1t7 

lli.ill.2! 
D£SIG LDC 

11 1C2 
12 1C2 ., 1C2 
14 1FJ 

IS 1F2 
lb 1FJ 
17 · 2C2 
RI 2C2 

19 2C2 
ltO 2C1 
111 2D2 
112 2D2 

IIJ 2C4 
R14 2C5 
115 2C5 
Rift 2D5 

R17 2Df> 
RII 2ilb 
R19 2D7 
120 2D4 

RZ1 ZE5 
R22 2£5 
123 2D2 
R24 :£2 

125 2E1 
126 2E1 
RZ7 2£2 
12B 2ES 

129 2F6 
130 2F7 
Rll 2F4 
132 2F5 

u, 2F5 
Rl4 2E8 
P.35 1G2 
Rlb 1G2 

SELECTOR BLOCK 

~ LDC 

8 
181) 
1£1 
2CI) 
2D1 
204) 
2D4 

E 2E7 
I 202 

TRANSFORMER 

ID.!.!i !:2'-
T1 .,, 
T2 1E1 

~ 
5251' 
52SE 
12'E 

~ 

4 

IS-2C811J.l11, USO 
lS-208TO.LU,f,8.1 
IS-208T0.L11, 124 
llS-2C8TD,LU., IUO 

IS-2ce1D.l11, 90. 9 
IS-212810,ll&. 140 
1s-2ca10.Lu. 101 
1S-20ST0,L1&, :S4. BK 

IS-20!TD.LU.21 
KS-2061 O,L U,4&.4K 
KS-21lST O .l U, 53. &IC 
IS-20810.LII, 101 

KS-lC!TO,Ll&.499 
KS-2081 C ,Lll.40.21 
IS-2CS10.LU.49.9K 
11.S-~10,LU,2.491( 

IS-20810.lll,45. ll 
KS-2CS10,Lll, 11>20 
KS-2tS10,LU.&190 
ICS-20l!T Q ,LU. 1. 51 

IS-20810,LU, 101( 
KS-2Ca1 Cl. L 11. 1. 51 
1s-2::s1 O,lll.2K 
KS-20810,LU, 10.bl 

ICS-20810,LU, IDI 
KS-20810. L 1:. .1 • 821 
IS-.2CSTO.LU, 11 
ICS-2081 C.l 11.45.lK 

KS-1081 C, l 11. 1 &20 
KS-2CS1 O.LU, bl 90 
KS-1liST □ .l U. 1. 51 
IS-2'0810 .lll. 101 

ICS-20810.ltl. I. 51 
KS-2'CS10.LU. (Z) 10l, (i'.) 11 
IS-2-cSTC,lU.11 · 
KS-2C810,L11.27. I 

CODE 

84°'52451 

84°'52451 

840952451 

P-44P:S03 
p • ....,.:,03 

~ 
25:,210 
4-5)2.tlD 

5 

TWUSISTOR 

~ 

fi 
Q4 

QS 

I .. 
lo 

!!!!~ 
~ 
ft1 
h2 .,, 
IH 

6 

LDC ~ 
zcs 6W 
2C2 6W 
205 "6G 
205 5il 

20& 511 
2E1 511 
2£2 6W 
2F5 "6G 

2f5 511 
2Ffa 511 

!:2£ ~ 
202 1061 
2F1 1061 
182 106& 
1E2 1061 

7 I 9 

• • 

I 

C 

• 

E 

F 

-.3A r-------------.-----L--~ff 
4-WIRE, t,QO-Ofll TANDEM 

CHANNEL (;Ill T 
SD-3C221-0I-CI 

I --;~--co,---T-!---7----,---~2;----,-----:;3;-----,----:,:-----r--r-------=s-----,------ti-----,-----7_j~•~ELL~~TEL~~H_._ ~::;;;N,;;;;,....,_.;;;;E~~;,.=..-8_ro_R_IES-...L.r=-..L.-=:::.:•.:;--.. ::·:..9 _____ ...J 



• 

• 

• (I) 
0 
I 

bl -~ I 
0 

' 2 

A 

• -

8 

-

C 

-

D 

-

E 

-

F 

-

G 

-

H 

I' 
I 
I 
i 
I 

0 
• 

CIRCUIT NCTES: 

101 . MSIG FUSE 
AMP 

I 

I 

POTENTIAL 

BATTERY SYMBOL 

102. 

FEATURE OR DPT I ON 

10:,. RECORD OF FI <iURES WIRING 
IF JOB TH IS 

CHANGED RECORDS OPT ION SEE 

VOLTl&E RANGE 

PROV I OE 

APP ~=p QUANT I TY 
FIG. IJIG 

ANO IIPPARATUS CHANGES 

USED IN CIRCUIT 

ON DG NOT WIIS NOTE 
STD l&11 MD ISSUE Sl'[C IFY FURN 

29 l ORY z t z 

01 I I 

2 I 

2 I 

3 I I 5 

CIRCUIT NOTES: (CONT) 

104. DIO SHOULD BE SET TO BUILD OUT THE CABLING LOSS FROM THE CAMPANION TAN!lEM 
UNIT TO 1. 5dB. THE LOSS OF THE ATTENUATOR IS INDICATED BY THE SUM OF THE 
EIPO.SED DIGITS. 

1M. TANDEM UNITS MUST NOT BE USED IN THE CHANNEL 24 POSITION DUE TO INTERFERENCE 
WITH THE TMU'S TESTING OF THE Dl BANI. 

I 

10.. FOR CONNECTION INFORMATION SEE APPLICATION SCHEMATIC FOR THE DJ BANI SD-lCtCM-01. 

117. SClt£W SWITCH SETTINGS SHALL BE IN ACCORDANCE WITH TABLE A. 

TABLE I 

SCREW SWITCH SETTINGS 

staai swnc .. DESIGNATION 
TYPE OF CONNECT I ON z y E w V T 

TANDEM 

NON-LOOPED UNIT TOWARD 
CO END 

OPl:.N CLOSED CLOSED CLOSED CLOSED OPE.N 

SIGNALING OF CKT 

LEADV TANDEM 

j; # UNIT TOWARD 

FOREIGN SUBSCRIBER 

EXCHANGE 9 END OF CKT 

CLOSED OPEN CLOSED CLOSED CLOSED CLOSED 

TANDEM -{) STATE UNIT TOWARD 
SIGNALlltG) LOOPED CO END 

SIGNALINC. OF CKT 

OP~N CLOSED OPEN CLOSED CLOSED OPEN 

LEADS TANDEM '--.: 
UN IT TOWARD 
SUBSCRIBER CLO SEO OPEN OPEN CLOSED CLOstD CLOSEL! 

l END OF CKT 

~ P,o~-LOOPED 
SIGNALING 

UL ✓ LEADS 
CLOSED OPEN CLOSED OPEN OPEN OPEN 

2-STATE ✓ 

SIGNALING 
CONIIECT I OHS LOOPED 

SIGNAL I NG CLOSED OPEN 
LEADS 

OPEN OPEN OPEN OPEN 

. 

• 

) 

3 / I 4 I 5 I 

8 I 

s R 

CLOSED OPEN 

OPEN OPEN 

CLOSED OPEN 

OPEN OPEN 

CLOSED CLOSED 

CLOSED CLGSED 

\ 

6 I 7 

7 I 8 I 9 

I 

EQUIPMENT NOTES: 

JOI. •,i• INDICATES PRINTED CONNECTOR F"IN(iF.RS Of PW8 PLUG ENO 
ANO MATES WITH A 940A CONNECTOR. 

202. DESlliNATIONS SHOWN IN BOLD CHARACTERS IN B SECTION ARE 
MIKED ON UN IT. 

JOJ. TO CLOSE A SCREW SWITCH, THE SCREW SW ITCH SHALL BE 
TIGHTENED SUFF.ICIENTLY TO INSURE CONTACT BETWEEN 
TE:RMI HALS ANO LINDERS I Dr: OF SCREW HEAD. CAU1 ION t N 
TIGHTENING SCREW IS RECOMMENDED TO AVOID SHEARING 
OF SCREW. TO OPE~ A SCREW SWITCH, THE SCREW SHALL BE 
LO().;EN£D APPROXIMATELY TWO TURNS. UNIT IS NOllfllALLY 
FUIINISHED WITtl SCREWS CLOSED. 

1.-0RMATION NOTES: 

JOI. UNLESS OTHERWISE SPECIF I ED: 
RES I STANCE VALUES ARE IN OHMS, 
CAPACI rANCE VALUES ARE IN MICROFARADS, 
VALUES PR£CEDED .BY THE SYMBIIL +(Pl..!JS) 
DR -("11'US) JlRE IN VOLTS. 
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INf'OIIMTIOII liCiT[S (CONT) 

• 

JOl. l.C. DEVICl CIRCUIT ELEMEr.TS 

IA) 525£ IECEIVE ACTIVE FILTER 

, 
2 3 

I • 1 1 1 2 1' 10 21 2 ! 2• 2t. 28 '2 B 

11 

17 

• 

• 

• 
• 
• 
-

lS JO 19 '1 15 21 29 
~~ 

-12 •12 

INPUT /OUT PUT I NrnRMA Tl ON 

PIil • IS THE PRIMARr CV.IINNEL INPUT FOR 
TH( RECEIVE PULS[ All4PLI iUDE MODULATED 
SlliNIL. 

P Ill 7 IS TN[ TIM I NQ INPUT IIEQUI ltf 0 TO 
s.t.MPL.£ THE IIIOIYICIJAL ClfANIJ[L. 

PIii 17 IS THE PRl,.~Rr CHANNE!. OUTPUT FOR 
TH( l![CDNSTRUCTEO VJICE FR[Qu'-NCY SIGtlAL. 

'"'llTIOUTPuT :t1rQRMAf 1011 

Pl" 5 11 TH[ P"l"-\Jlf ',01([ Fll[QU~NCr 
Slf.llAL ••uT. 

Piil 11 IS TH( fl'.!f~rn JOICE FR[UU£Ntf 
OUTPUT. 

, 10 u n 1, 

tlG 

C IRC\JI T OESCR IP rt ON 

THE RECEIVI~ ACTIVE FILTER It[· 
C0"5TRUCTS TH[ TilANS141TT[D .,,hEFOII" FROM 
THE RECEIVED SAMPl.ES. IT EH:CTl~~LY HAS 
I LOW-PASS CHAR.'ICTERl!:TIC 1.HIC~ SUPPRESSES 
fllEQUENC f COMPONENTS IN THE I M'Ul AIIOV[ 
• •Hz. 

18 

Cllt(•JIT ocsr111PT ION 

Tl( TIIANs-llT ACT IV[ F ILT[II IS I 
Let .. ·PISS FILT"-R .,Hl(H [HHTIV[Lr 
su,Pll(SS[S f~[QU[N( IE~ AbC,[ • '"'. 
TH(:»( fREUU(NCl[S WOL'LO PPOCUCE "OOUU­
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