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2.. THIS SHEET INDEX WILL BE REJSSUED AND 
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SHEET IS ADDED. 

l. TME ISSUE NUMBER ASStGNED TO A 
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SHEET INDEX. 
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CIRCUIT NOTES: 

101. DESIG ~~~E POTOITI IL ONE PEI 

BATTERY SYN801.. 

102. Pl>CV I DE 
FEATURE OR OPTION APP APP 

FIG 8t, QUANTITY 

10J. RECORD OF FIG'...'"ES . .,J'lJNG LINO APPAHATUS CrlANGES 

0 I 1 I 
I 

-I . I '1 

2 

2 

3 • 

CIRCUIT NOTES: (CONT) 

HM. WHEN 20 Hz RI NG I NG IS TO BE RECEIVED UITO AND TRANSMITTED 
OUT OF THE UNIT. SCREW SWITCHES •A• AfoO •&• MUST BE CLOSED. 

105. DESIGNATIONS IN PARENTHESES SHOIJN AT S;.JTCHES SJ AND S4 
REPRESENT STATION NUMBERS. ANY OF rou~ ~IIIIGING MODES FOR 
ASSIGNED STATIONS MAY BE SELECTED BY :•:"illl!G AND CLOSING 
Of CERTAIN SI-ITCHES. THE FOLLOI.ING TA~ .. E PRESENTS SWITCH 
l'OSITIONS FOR THE RINGING MODES . 

RINGING MODE SJ S4 
S5-1 S5-2 S5-J S5-4 "' SUTION 1-8 STATION 1-7 

CODE SELECT 0 X 1 

STA 1 = 0 
NO CODE 0 0 1 STA 2-8=1 

REPEAT INPUT 
TIMING 
(NO LIMIT) 

REPEAT INPUT 
H~N~ECONOS l 
MOTE: 0 = OFF 

1 = CLOSED 

0 0 , 1 

0 0 , 

X = OFF OR CLOSED (DON'T CARE) 

• SET PARTICULAR SiA[ION NUMBER s~irc,-, :~J.1-8 l'.1;0 
S4,1-7) TO •OFF" POSITION FOR IISSIG"-:J STATION 
CODES IN THE CIJDE SELtCT MOOE. 

1011. THIS RESISTOR IS TO BE SELECTED AT MANL~JCTURE TO 
MEET QAIN REQUIREMENTS. IF THE RESISTO~ iJLUE SHOWN 
ON SHEET 81 :s INADEUUaTE, A VALUE MAY ~: SELECTED 
FROM AMONG THE FOLLOWING K5-20810L11l EES!;, 'ORS: 
470K, 511K, 597K, b49K. 

107. THIS UNIT MUST •mT BE USED IN THE CHA"<~'.. 2a POSITION 
DUE TO INTEF!FERE.NCE .. ITH fHE TRIINSMISSI:, .'40NITOR 
UNITS TEST lliC. or THE D} ilANK. 

108. r~~S~g~-LOOPED DC SIGNALINC. SCREW SWITCH •5• MUST BE 

109. THIS RESISTOR IS TO BE SELECTEI) AT MllN:F!:ruRE TO 
MEET GAIN REQUIREMENTS. IF THE RESIST:• ,l~UE 
SHOWN ON SHEET l:!2 IS INADEUUATE, A VAL-i: w,!1 BE' 
SELECTED FROM t:MONG THf' FOLLOW I NG KS-2C!10L 1 A 
RlSISTORS: 107K, 124K, lBK, 14JK. 

I 

I 3 I 4 i I .. 

I 
I I 

[QUI f'IIEJfT NOTES: 

201. •pt• INOICaTES PfclNTED CONNECTOR FINGERS 
Of PW8 PLU(; ENO IND MATES WI TH A 940A CONNECTOR. 

202. DESICiHAT IONS SnD.,. IN BOLD CHARACTERS IN 
I SECTl()tl ARE MAPlED ON UNIT. 

20). 

5 

I~r!}f~~D 4s~m~ii~mHto T~~sG~:E~o~m~ BE 
IET..EEN TERl-l I NALS AND UNOERS I DE Of SCREW HElD. 
CAUTION IN TIGHTEN I NQ SCREW IS REC!.'14MENOED TO 
avoro SHEARING Of SCREW. TO OPEN A SCREW 
SWITCH, THE !>CREW SHALL BE LOOSENED APPROXIMlTELt 
T..O COMP LE TE TURNS. UN IT IS NORMALLY FURN I SHED 
WITH SCREWS OPEN IND ATTENUATORS SET TO MAX IIUI 

I 6 I 
I 

7 

7 I • I 

IIFOIMTION NOTES: 

JOI. IN.ESS OTHEIIWISE SPECIFIED: 
IESISTINCE WILUES ARE IN OHMS 
CIIIC IT ANCE "ALU ES ARE IN MI CROflltlOS 
VALUES 'AECED£0 BY THE SYMBOL (•) Pl.US 
• (-) IIINUS IIIE IN VOLTS • 

• 

i 
I. 
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CONNECTOR · 

~ 
SXICJ1) 

[ 1) n~cv(J 2) 
lXMT(J 2) 

SX2CJ3) 
S1 (J4) 
S2(J5) 

:!.!£! 
SEE CONNECTOR 

POTENTIOMETER 

~ 
R1 
R2 
R3 

, R19 

LDC 

180 

2Cf,\ 
1C9J 

280 
JEO 
JFO 

LDC 

183 
185 
18& 
2A4 

~ 
IS-201,f,7 ,L9 

f,01A (JACK) 

15-201,1,7, L9 
IS-201,f,7 ,L14 
IS-201,o7 ,L15 

CODE 

lS-21421,LJ 
KS-21421, L4 
KS-21421, L5 
KS-21423, L5 

PRINTED WIRING BOARD 

~ ~· LOC 

1B0,2AO 
'80,480 
4f9 

CODE 

ED-7C014-( 

E/W 

!!ill 

8 
)371 

ATTENUATOR 

DESIG 

AT1 
AT2 

CAPACITOR 

!!!.!.! 
Ct ,A-H 
C2 
C, 
C4 

C5 
C6 
C7, A,B,C 
CB 

C9 
C10 
C11 
C12 

en 

~ 

Rlli 
JI, 

LOC 

1C8 
284 

LDC 

10,1C5 
1D7 
1G1 
1G} 

1G5 
1G5 
1G7,2Do 
20 

208 
302 
103 
304 

3D5 

!.!l£ 
1H4,lG,, 
480,4f9 

SO£ 
SO[ 

CCCE 

73-&F CAP-PU 
lS-t9774,L2, .01 
lS-19524, l1-'. 90 
1.500,2.2 

IS-19774.L2,.01 
lS-19774,U, .01 
7~ CAP-PU 
IS-19774,L2 •. 01 

IS-H,958,LJ1, 10Cf'F 
~ 
t,CU 
t,Qff 

..026 

£Qi.i 

,s-21 zoo, LS 

PRINTED WIRING BOARD (CONT) 

~ 
!!!!! 
Clt1 
CR2 
CRJ 
CIC 

CR5 
Cit• 
Cll7 
CII 

en 
Clt10 

EIU 
INDUCTOR 

~ 
,;z 
2D5 
2Glt 
}02 

,02 
)DJ 
}04 
)05 

)Et 
)£2 
4F9 
2C2 

DWL J.5' 
L1 IC5 

INTERGRATED CIRCUIT 

~ 

c•1~~1:: 
IC2 
IC3 

IC4 

~ 

LDC 

2ol 
1Cf,f 
IE& 
287 

2EJ 

~ ~ 
Z1 1E7 

~ 
~ !:!!f 
R4 1Bo 
R5 lB& 
Ill, 1C1, 
R7 1C7 

R8 li:7 
119 1[4 
R10 1C5 
Rl 1 1C7 

1112 1D4 
1113 1D5 
1114 1Do 
1115 1Do 

Rio !Fl 
R17 162 
1,18 1G} 
1120 283 

1121 284 
1122 2Bl 
112' 2CJ 
1124 2C2 

R25 2D2 
R2o 2CJ 
1127 2C4 
1128 2D7 

1129 2E7 
RJO 2E8 
1131 2E8 
11)2 264 

RH 2~ 
HJ4 265 
Rl5 2F5 
R31, 2Ff, 

RJ7 2f8 
R38 }Cl 
RJ9 3CI 
R40 }CJ 

R41 JU 
R42 JC4 
R43 }05 
R44 JCS 

R45 JC5 
R4o }Of, 
R47 JC& 
R48 JD2 

!!!!! 
4S9Af 
458A 
458A 
451.8 

458A 
4S8A 
459J 
4S9J 

4581 
458A 
4511 
5218 

~ 
1622B5, 5. 7411H 

502AR 

52~ 
52SE 

1290 

~ 
ED-JC414-30 

~ODE 

APP F/6 I 

KS-ZO 810, L 111, 7&8 
KS-20810, L 111, 7118 
KS-20 &10, L1 A ,1,190 
KS-20810,LIA, 82.SK 

KS-20 81 O,L 1 A, 5o9K 
ICS-20 810,L 1 A, 1 b90 
KS-20 810,L I A ,o81 
KS-20 810, L1 A, oOO 

15-20810,LIA, 102 
KS-20810,LIA, 102 
KS-20 810,L 1 A, 193 
KS-20810,LlA ,0190 

ICS-20810, L1 A, 12 .4K 
115-20810,LlA,27,1 
KS-20810,LlA, 18 
KS-20810, L1 A, 0190 

KS-20810, L 1 A, 71,8 
IIS-20810, L 1 A, 1I5K 
KS-2v810,L 1A, 21.2~ 
KS-20810,LIA, 298 

KS-20810,LIA, 29B 
IS-20810, L 1 A, b190 
KS ·20810,L1A, 1980 
IS-20810, L 1 A ,499 

IS-20810, L1 A ,40. 2K 
ICS-20810,L 1 A ,49. 9K 
KS-20810,L 1 A, 2490 
KS-20810,LIA, 1.5K 

KS-20810,Llll, 10K 
KS-20810,LIA, 1.5K 
KS-2il810,L 1A ,45. }K 
IS-20289,UD, 1. n~ 
ICS-20810, L 1 A, 2K 
ICS-20810, L1 A, 75K 
KS-20810, L 1 A, 75K 
KS-2081 0, L 1 A, 38. 3K 

KS-20310 ,L 1 A ,511 
KS-20810,Llll,30.1 K 
KS-20810,Llll, 1.33K 
KS-20810, L 111, 5. 2JK 

KS-20 810, L 111, 2K 
KS-20 810, LI A ,4. }2K 
KS-20810,Ll.",,K 
ICS-20810,Llll, 1bK 

PJIINTED WIRING BOARD (CONT) 

[ 1] 

!!ill!.2! 
!!ll.!J ~ 
1149 )D1 
1150 }D2 
1151 JD) 
1152 }DJ 

115} }D4 
1154 JE1 
1155 JE1 
15• }F4 

11'17 }F4 
1158 JE5 
1159 JF5 

SEUCTDR BLOCKS 

~ 

• 
Sr 
li C.5 

s 
w 

~ 
lllli. 
51 
52 

~ 
1CI 

ml 1C4 
1C4 
1D5J 
1C2 

3F2 
4EO 

IC1 
2C1 

TRANSFORli'IER 

~ LOC 

T1 1C2 
T2 2C2 

TRANSISTOR 

~ 
01 

8i 
04 

05 
r, 
08 

09 
Q10 
Q11 

lO( 

207 
2F4 
2FS 
2FS 

JD2 
JC, 
}04 
1D5 

}06 
3EI, 
3F4 

VAR I ST ORS 

OESIG LDC 

RV1 1C2 
RV2 1F2 

CIRCUIT MODULE 

~ LOC 

CM1 4A1 

E/W 

CAPACITOR 

DESICi 

C14 
C15 
Clo 
Cl7 
C18 
C19 

!Ulli 
~ 
CR11 
CRl2 

COllNECTOR 

Qilli 
P2 

Pl 

~ 
IS-20810,L 1A.4. 64K 
IS-13491 ,L 1, 5. U 
KS-13491 .Ll ,IK 
lS-20810,LlA, 12.1K 

IIS-20810,LU, 10K 
15-20289, UD, 9} 1 
115-141,0l, LZC0,2111 
IS-20810,LU.12K 

IIS-~0810,LU,2K 
KS-20810,LU, 12K 
IS-20810,L U ,4. 32K 

~ 
140844019 
840844039 

L-900603-1 

8408440'9 
8408440'9 

~ 
IS-19104,L18 
1S-19104,L18 

CODE 

2578811 
2578811 

CODE 

1,1,J 
bbli 
51A 
518 

51B 
518 
518 
f,f,J 

f,f,J 
bbJ 
&bJ 

COOE 

10bA 
100G 

CODE 

ED- 10l85 -( ) 

CODE 

KS-19774,L2, .01 
0088 
f,088 
IIS-19774,L2, .01 
KS-19774,Lt ,b800PF' 
KS-19774,Ll ,b800PF 

~ 
459AH 
459AH 

!..Id£ 
111-11, .,eo. 
4F'J 

~ 
o54}J-007 
(BERG ELECTRONICS) 

4f0,4H5 o54H-007 
(BERG ELECTRONICS) 

PIINTED WIRING 60AIID (CONT) 

CIRCUIT MODULE (CONT) 

INTERGRATED CIRCUIT 

IWi 

(1) 1~1:::g cs.E 
CS,F 
Cit.A 

(I] ~tt 
Cft,D 

[ 1J 1~:,. 
ic9,1 

( 1 J ~18:t -O
CIO,I 

CIO,D 

( 1 Jtc11.1 
Cll,I 

( IJ m:: 

{J] 
[4J 

IESISTOIIS 

RU!i 
lftO 
1161 
U2 
Rl.3 

RM 
165-67 
Rba-,1 
R72 
R7J-75 
R7&-79 
RIO .. , 
lt12 
RB) 
ltU 
•as 
R86 
R87 
1188 
189 

R'90 
HI 
R92 
1193 

~ 
~ 
SJ 

, 1 ) 1li=i Us-4 
TRANSISTOli 

aw~ 4F2 an 
4f5 

4Ef aE 
4E 
4(8 

~ 
401 
4C1 
4CI 
4C2 

4C2 
~ 
405 
4D& 

407 
4D8 
4£1 
4£1 

4£1 
4E2 
4E2 
4FJ 

4F4 
4f5 
4f5 
4fft 

4F7 
4f7 
467 
in 

4D4 ,:!} 4Ci5 
4G5 
4f 

Wl.li ~ 
012 4D1 

an m g;; 4,1 

Q1o 4F7 
Q17 4f7 
QII 4fl 

IS-2\W.,l2 

IS-Z1W1.l1 
IS-21"21,L1 
IS-21',a,i.. 

IS-21.a.LJ 

'"S-,1U.,L) 

CODE 

IS-20110.llA,511 
115-20810,'-1 A, 71 . 51 
ICS-20IIO,L1A.8.~I 
lS-20810,L 1A .2 .211 

lS-2DIU0,.,1A, 121 
't5-20IUJ,L1A, 10l 
IS-20811',llA.101 
ICS-20l10, LIA, 10l 

lS-20l1Q,l1A, 101 
llS-lOl1Q ,L 1 A.101 
llS-20810 ,LIA, 511 
llS-20810 ,LIA, 71.Sl 

IIS-20810,LlA,8.~K 
llS-208I0,Ll A.2 .1111 
KS-208,0,LlA, l]l 
ICS-2«.1 D, L 1A. -49. 91 

llS-2CIIO, LI A .49. 91 
IS-20ll19, L 1A,49. 'H'. 
15-20910 ,L 1 A,49. 9l 
KS-21810, L 1 A .121 

KS-2Q.1H).L 111.45. JS: 
llS-208t.O,L1;:, 101 
IS-20810,L 111. 1.51 
llS-20289,LJD .1.})1 

~ 
KS-211'l,L5 
15-211 'tl, L5 

KS-21'9l,L1 

~ 
51C 
t,f,J 
51C 
t,1,J 

t,f,J 
5111 
518 

E 

F 

--3A ___________________ __.. __ ---\. 
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IWCIIMT I ON NOTES: (CONT) 

JOZ. IC DEVICE C IRCUII UEJIIENTS 

(A) 525f RECEIVE ACTIYE rlLTER 
NC 

J 5 I • 11 12 1) 20 21 ?} 24 lb 28 32 JJ 

11 

17 

25 0 , • 31 
~ '----J 

•12 •U 

INPUT/OUTPUT INFORMAHt,. 

Pih. IS THE PRIMARY CHANN~L INPUT FOR 
TH£ RECEIVE PULSE AMPLITUDE IIQCULATED 
SICiliAL. 

PIN 7 IS THE TIMING INPUl Rtll,JIRED TO 
Sll!~Plf THE INDIVIDUAL CHAtil'!£L 

15 27 29 

PIil 17 15 THE PRIMARY CH~m,H. OUTPUT FOR 
TH£ RECONSTRUCTED VO I f.E FRU,..(:-.CY 5 IGNAL. 

0 

--Q--• 
I 
I 1 ' ----

4 10 14 22 34 

' 12G 

CIRCUIT DESCRIPTION 

lt◄ E. RECEIVING ACTl,E. FILTER RECONSTRUCTS 
THE. TRANSMITTED \.<L (FOR'~ FROM THE RECEIVED 
SAMPLES. IT HF£CTI .£~~ H.l5 A L0 .. -PA:i5 
CHARACTERISTIC .-.HICH S~PPAESSES FREQUENCY 
COMPONENTS IN THE INPUT ABOVE 4kHz. 

2 

3 • 

3 5 

5 • 

<•> S2SF TRAN:iM!T ACTIVE r1LTEII 
NC .... 

7 • 

• :: 

........... 1#'111\00-.­

..... - "' ...... .,... - """ 
12, 

INPUT/OUTPUT INFQl,U.A!l011 

PIN 5 IS THE. PRIMJIIIY ,o,ct FREQUENCY 
SIGNAL INPUT. 

PIN 1!1 IS THE FILTERED ~OICE FREQU[Ntl 
OUTPUT. 

"----/..__,, 
·ll •ll 

CIRCUIT DESCRIPTION 

TH£ TRANSMIT AC Tl ,i. r IL TER 15 A LO~-PASS 
FILTER ... HICH HF[c•' ELY SuPPRESSiS 
FREQUENCIES AilO ✓ l 4H•z. THESE FRE..,~l'ICIES 
.. OULO PROOUCl !~O:JuLt.TIOll Pl<Oct.:CTS Bi.LO:, 
hH~ IF THEW .,[RE ..o- SUPPAl~)Etl. 

, 

~ 

I 
I 
I 
I 

• 

A 

• 

C 

D 

E 

F 

ISS~ • 

3A r--------------.------.&.-----1H 

6 7 

1:-hlRE, t,00-0""4 l'flNCiDO~N 
CHANNEL UNIT 

■ELL TELEPHONE ~!IATORID 
s:,c~,.....ollA?aa 

9 
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lllfORMAT ION NOTES (CONT) 
~ • J02 • I. C. OE VI CE CIRCUIT ELEMENTS (CONT) 

(C)l290 CHANNEL UNIT LOGIC l 

(D) 602AR DUAL VIHC£ FREQUENCY AMPLIFIER 
I 

A ' 
TNSB TNB 

INPUT-OUTPUT INF'IJP'UTI~ 
OFFSET NULL 

TNSA TNA 
, 

' 1.-ut/OUTPUT INFORMATION 

• TNWO TC • TQ(A) CHANNEL TNEN 

TQ(B) 
2) UNIT 5 

LOGIC RC OUTPUT 
RQ(I) 

2 10 RNDA 

RQ(B) 4 
RDA 4 •V SUPPLY 1 

} 
RNWO 12 _ v SUPPl v B ( 
RNSI Cl.CU•! OESCR IPT ION 
RNFI 7 CIRCUIT DESCRIPTION 

II :, 
OUTPUT 24 

• ' 14 

+4 '::' 

4G 

C C 
---

tNWO 
19 .. 

TQ(A) 22 20 
TC 

TQ(B) 
2} 

tt> 
i E) ICS-21626.L2 Q;;r.~ 2 m D 21 NPUT NOR C,ATE (F}KS-21626,L3 LJUAL 4 INPUT IOt GATE [IP 

F TNEN 

(/) •5 

~ ~ -< 
17 TNB 

2U) TNSB l 

oO_. . --
~ -i m 

~ s:: H, 
TNA 

er, -n TNSA 
18 

- 0 -0 
9 

0 :IJ ::0 E 
RQ(A) 12 

10 •v 

J 
E 

rn .,, 0 91
Rc 

B 

,J 
11 

RQ(B) 4 

~ 
12 

0 C" RNWO S - 0:, :0 
(J) -
~c~ GRD 

::n n ':> 
-►· RNSA 1, 

12 •V to -i :0 

,J J C --< 10 -fO RNDA n 
oZz F F 

.Zo() 
GRO 

:l:J :::0 INPUT-OUTPUT ltlF'ORMATION 

?: 11 
ROA )> 

:j RNFA 7 

0 INPUT-OUTPUT INFORl',.lT ION 
2' +4 CIRCUIT DESCRIPTION 

G I. 1.1.1.J.L 
+4 4G • NC 

CI RCU 1 • DESCR I f>T IOII 

ISSiE 

• H 2A 
* 

i 4-..itRE,bOO-OHM RINGDD_,. 
I CHANNEL UN I l S0-3C227-0l-03 I 
I 
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0 1 2 ,. 

INFORMATION NOTES (CONT) 

J02 • l~C. DEVICE CIRCUIT ELEMENTS (CONT) 

(G) KS•21626,L5 QUAD 2 INPUT NANO GATE 

~ IWUT/tJUTPUT I NFORMAT I 0~ 

~ 
~ +V 

J 
CIRCUIT DESCRIPTION 

~ u 
•V GRD 

(H) KS•21626.L6 DUAL 4 INPUT N.INO GATE 

~~ 4 A 
5 

1~~13 11 
12 

j J 
INPUT/OUTPUT INFORMATIOII 

CIRCUIT OESCRIPTI\, 

•Y GRC 

(J)KS-21625,L6 HD INVERTER/BUFFER 

INPUT /OUTPUT I NFIJRMAT I ON 

CIRCUIT ll£5CRIPTION 

J .r 
+Y GRD 

0 2 

3 

3 

CLOCK 

CLOCK 
ENABLE 

RESET 

• 

<U KS-21627,LI 

QO 

cu 1!..... Q1 

Q2 

QJ 

!)I 

cu n Q5 
ENABLE 

Qf. 

Q7 

Q8 

Q9 

C OUT 

Yoo Yss 
LOGIC DI IIGRAM 

I 

!S I 

DECADE COUNTER/DIYll'EA 

INPUT/OUTPUT INFORMATION 

1 

10 

5 

6 
CIRCUIT DESCRIPTION 

9 

'1 

12 

5 6 7 

7 I • 

C: 

£ 

F 

a: 
2A -----------,-----.11-----i-=-

4-wl RE. 600-014111 RI NGOOWN 
CHA).-.£L UN IT 

BELL TELEPHONE LABORATORIES 
tNCOltJIC,•aTU;, 

8 
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