
CIRCUIT DESCRIPTION CD-98148-01 
ISSUE 48 

APPENDIX 3D 
DWG ISSUE 180 

DISTN CODE 1N37 

7 COMMON SVSTEMS 
"TOUCH-TON~ CALLING 

RECEIVING CIRCUIT 
TYPE A3 
CHANGES 

B. 

B.l 

Changes in Apparatus (Components) 

Superseded 

All KS-13490,Ll 
Resistors 

Resistor R9 
CPS1, Sheet Jl 
KS-13491,L1, 
2000 or.'!ls 

Resistor R8 
CPS2, Sheet .J2 
KS-13492,Ll, 
2700 ohms 

Resistor Rl7 
CPS5, Sheet J5 
KS-13492,L1, 
820 or.ms 

Resistor Rl4 
CPS5, Sheet J5 
KS-20810, LlA, 
10,400 ohms 
Option zo 
Capacitor C4 
CPSl, Sheet Jl 
KS-l3814,L8, 
. 005 UF · 

Capacitor C6 
CPS2, Sheet J2 
KS-13814,L3, 
.05 UP 

Superseded By 

KS-20810,L1A 
R~istors 

Resistor R9 
CPS1, Sheet Jl 
KS-20289,L6C, 
2000 ohms 

Resistor R8 
CPS2, Sheet J2 
KS-20289,L6C, 
2740 ohms 

Resistor Rl7 
CPS5, Sheet JS 
KS-20289,L6C, 
825 or.ms 

Resistor Rl4 
CPS5, Sheet JS. 
.KS-20810,L1A, 
10,500 ohms 
Option ZO 

Capacitor C4 
CPSl, Sheet J1 
KS-13814, L8, . 
.005 or 570 AB, 
.00511 UF 

Capacitor C6 
CPS2, Sheet J2 
KS-l3814,L8, 
.as or 570 GN, 
. 0511 UF 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 4131-MS-E:GS 
~ 
Thla document Ia ollllef 

AT&T • Proprietary. or WESTERN 
ELECTRIC • Plopoleblry 

Pursuant to Judge Greene's Order ot Auguat 5, 1983. 
~lnn.ng on January 1. 1984, AT&T w1U cease to use 
'Bell" and the Bell symbol. •1th the exception• u Mt 
forth rn that Order. PuBuant thereto, any teter.fl~ to 
·aEU. ~ and/or the BELl.. symb()j 1n this document il ,.,.... 
by deleted and "e.tpunged"'. Printed in
Superseded 

capacitors C1, C3 
CPS3A, B, C, D, 
Sheet J3 
KS-13814, L8, 

Superseded By 

Capacitors Cl, C3 
CPS3A, B, C, D, 
Sheet J3 
KS-13814,L8, 

.005 UF 

Capacitor Cl 
CPS4, Sheet: J4 
KS-l3814,L8, 
.005 UF 

.005 or 570 AB, 

.00511 UF 

Capacitor Cl 
CPS4, Sheet J4 
KS-l3814,L8, 
.005 or 570 G~, 
.00511 UP 

D. Descr!oti~n of Chan~es 

D.l The code of all KS-l3490,Ll, KS-13491, 
Ll and KS-l3492,L1 resistors is 

changed for cost reduction purposes. 

0.2 The value of Rl4, C?S5, is changed ~or 
cost reduction purposes. 

0.3 The code of all KS-13914,L9 capac!~ors 
is changed f~r cost reducti~n pur­

poses. 

0.4 The above changes required so~e minor 
component value changes. 

F. Chan~es in CJ Section III 

F .1 Add the following to 4. CO~l~lECT!~1G 
CIRC~JI1'S: 

4.05 ~affic Management Syste~s 

(a) Signal Converter/Allctter Cir:~i':­
SD-3B02'1-0l. 
 U.S.A. 
?ag~ ::.. 
1 ?age 



CIRCUIT DESCRIPTION 

COMMON SIS'I'EMS 
"TOUCH-TON~ CALLING 

RECEIVING CIRCUI'r 
'fiPE A.3 

CD-98148-Ql 
!SSUE 48 

APPENDIX 2.B 
DWG ISSUE 17B 

DIS'rS CODE l.N99 
CHANGES 

e. Changes 1n Aoparstus (Components) 

Superseded 

Diode CRl,2,3 
Sheet: Jl. 446C 
Option R 

Diode CRS 
Sheet JS, 446"r 
Opt!on R 

Diode CR2,3 
Sheet J6, 4468 
Option R 

Diode CRS 
Sheet J6, 446M 
Option R 

Diode CR6 
Sheet J6, 446"r 
Op~ion R 

Capacitor C2 
Sheet J2, 
KS-2o3oo ~;.o.ao22 
or 594G,0.002l5" 
Option ZA 

Superseded Bl 

Diod• CRl.,2,3 
Shee1; Jl, 808E 
Opt1.on R 

Diode CR5 
Sheet J5, 808E 
Option R 

Diode CR2,3 
Sheet J6, 8088 
Option R 

:liode CRS 
Sheet·J6, 808AS 
Option R 

Diode CR6 
Sheet J6, 808E 
Option R 

Capaci to~ C2 
Sheet: J2, 
IS-20300 L5,0.0022 
or S94G,0.00215 o~ 
KS-20977 L5,0.0022 
Option ZA 

3EU. TEL~RONE UBORATORIES, I~lCORPORATED 

DEPT ~131-MS-EGS 
Printed
Diode CR2 
Sheet Bl, 533J 
Option zy 

D. Description or Changes 

D.l The code or all 446-type diodes is 
changed on a coat reduct!on bas!s. 

0.2 A diode 1s added in series with the 
-48 volt suppl1 to prevent posit1~e 

voltage spikes rrom entering and damaging 
the reae1ver 1n the 701 PSX appUcat1on <Jnly. 

0.3 Circuit Note lll is added. 

0. 4 Diode CR2, Sheet Bl, is spec!tied as 
a 446it diode, but 1s changed to a 

533J diode on a l1ne-out-~as1s ~or cost 
reduction purpoaes. 

F. Changes 1n C~ Section !!I 

P.l 2.01 is deleted. Test ?o1nts are 
deleted on issue. 160. 
 1n cr.S.A. 
Page l 
1 ?age 
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CIRCUIT DESCRIPTION CD-98148-0l 
ISSUE 4B 

APPENDIX lD 
DWG ISSUE l6D 

COMMON SYS':'EMS 
"TOUCH-TONE ®" CALLING 

RECEIVING CIRCUIT 
TYPE A3 
CHANGES 

B. ChanS!s in Aoparatus (Components) 

B.l Superseded Superseded By 

All 22lA and 237A KS-208lO,LlA 
Resistors Resistors 

Capacitor C3, 
Sheet Jl, 542A, 
Option ZR 

. Capacitors Cl 
and C5, 
Sheet J6, 542N, 
Option ZR 

Circuit Pack B9, 
Sheet J6, Output 
Timer. 
Option 't:V 

8.2 M2.!.!! 

Resistor R29, 

Capacitor C3. 
Sheet Jl. 57SE, 
Option ZS 

·Capacitors Cl 
and CS, 
Sheet J6, 57SF, 
Option ZS 

Circuit. Pack 826 1 

Sheet J6, Output 
Timer. 
Option ZW 

Sheet J5, KS-208lO,LlA 1 

lO I 000 Ohms. 
Option ZT 

8.3 Removed 

Resistors: Rl3, Sheet Jl; 
Rl2, Rl3, Sheet J2; 
Rl7, RlB, Rl9 1 Sheet J3; 
Rl7, Rl9 1 Sheet J4; 
R26, R27 1 Sheet J5; 
Rl9, R20, Sheet J6; 
KS-l3490,L2, 1000 Ohms 1 

Option ZU 

BELL TELEPHONE LABORATORIES 1 INCORPORATED 

DEPT 4131-MS-EGS 
Printed 
D. Description or Changes 

D,l The code or all 221A and all 237A 
resistors is changed on a cost 

reduction basis. 

0.2 The code or three capacitors is 
changed on a cost reductioft basis. 

D.3 Resistor R29, sheet JS, has been added 
to lower the high input impedance or 

Ql, thereby reducing the errect of battery 
noise on signal timer ~peration. 

D.4 All test points and associated 
protective resistors are removed on a 

cost reduction basis. 

D.5 A -30 volt lead has been brought out 
to pin 7 or the Bl9 circuit pack 

connector to facilitate manufacturing 
testing. 

D.6 The use of the B9 circuit pack in 
this receiving circuit has been 

discontinued. A modified 69 circuit 
pack. coded 826 1 has been substituted. 

D.7 Circuit Note lll has been added. 
in U.S.A. 
Pase :;. 
l Page 
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COIOION SYSTEMS 
II'!'OUCB-'!QNE® • CAU.IItCJ 

RBCUVI1G CIJICUIT 
'l'RI Al 
PAGB 

swnon I - Gmp,aL oygumol! 

11 rqposz or czac;m::: 

2 I PYJIOI!!SM 

3 I SIGIN,I!!G s;gpz 

sp;riol! n - ocAnm opc;nmol! 

1 I nmrr c:Il!C'tllm 

2. D!QSl!!!CJ SIPNWfiOJ! 

3. LiliiTIHq 

•· FUO!lp!CX B!iC9GNIIIOII M!P D'!Di'riOl! 

6 I nuom C:B!CI AND SIGML TIMING 

7. Q!lfJVf UMIB 

'I wmrr S'l'MR 
9~ P!ot:CTIQN AQAINSI DIGII SIMQLAt;OR 

IX LIKII!B GQABO ACTION 

§!CUOM III - B!lD:l5L.Q6D 

1 I WORIIliG UMm 

21 TQ!STION&t PJSIGKaiiopl 

l~ FOl!Q'IOJI!S 

'I CQJ!US::INCj C:IRCQ:CS . 

5~ !W!tlPAC'l'OIIJG TMII!G RIQVIBE!SQTS 

6 I TMINQ mn•sn oqr or SpyiCJ 

S!CTIOl! ty - !:&'Q!S lOft 3EISSQI 

SICTIOI r - qgmw, DESS!llmon 
1~ rqpos1 or ciRCpU 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

3 

3 

l 

3 

l 

• 
• 
• 
• 

1~ 01 'fb.ia cia"cait t.a u.s t:o ~ecei•e 
.oice-t:equ~ 1'90ai-1'0HZ •iCJMl8 fraa a 
C'Ut:C8er t:e.l.epballe .-. ~eCOC)nise vbat: 
f:equeaci.. are pnt~~. aDd CQDftR tbe 
receiftd frequeci .. to eSc: at.gnala vb.t.ch are 
puMd to t:be ueoci&ud regiatu. Millie~, or 
cca.ertu cia"cait: fcc t:nMlaUoa aDd 
ataraqe, 

1.02 'rbe ~eceiYiDq cii'CQit: .aat: off•~ a 
hiqb degree Of ~ec:UOD &IIJaiAat: fal.H 
opuat:loa br .oice-fnqueacJ ccapoaeau 
Printed iD
conu.iaed iD apeeeb or DOi8e pt.c:Jced up by the 
t:elepbaae uaua1tt ... 

2 I PYJBOBMII!'f 

2.01 Tbe rec:eirinq circait ia ueed iD 
COIIbiMt:iaa 'Vit.b • reqist:er, •-der, or 
CODYertu to pronde for rec:e~ion of either 
cocwent.ioul dial pal .. • or 'l'OOCH-TONE 
•19D&la~ Ihe input to the receivi.nq circui't. 
1• bridqed •crou t.be input to the dial pulse 
receiviDq equipcaent. Ia O'C'der not to 
interfere vitb dial pulsinq the receiving 
circllit input; illlpecknce is hiqA at all 
fnqueaciu. 

2.02 Ibe output leads of the cho&nael 
circu1u are normally connected to dry reed • 
rel•r• aucb as tbe 2956 in the coanectinq 
circu1t. If. however. there are output 
leadal. iDclllliiDq the sn. wtlich are equiP9ed 
iD the nceiver aDd not 11sed in the 
COGDectinq circllit. they aN&t be teni.nated 
in • 2•oo-on. !5 percent 2-vatt resistor in 
t.M con.-ctinq circuit. 'nlia requireaent is 
cowered by C:irc:u1t MOte 107 on the drawinq. 

], SJGpHM:j s:op! 

3.01 Tbe aignAliDq code used ~or 'l'OOCS­
TOIIZ 41Al1Dq is uowa as the II by l coc1e~ It 
conat..u ot two qro~• of ~requen.cies: a lew 
qroap of foar frequencies ranqinq fro• 697 to 
'" Ia and a b.iqh group of three frequencies 
raaqiaq froa 1209 to 1•77 aa. ProYision is 
Mde for the future addition of a fourth 
frequeac:y. 16J3 !a• in tbe 1\iqb qi'OIIp. ~ 
diqital · dqn.al consiSts of one frequency in 
tbe low group &Del oae ~requenc:y in tbe lliqb 
qroap. 'ftuas. the • by l code provides 12 
freqaeac:y caabin.at:J.ons and ezpauion to a • 
bJ ! COda will pc'OYicie 16 Co.biD&tiODSo 

u;np11 n - Dfl'Nw;p oqcymort 

1~ nmz:t snsmm 
1. 0 t '!'be twa eiqnallnq frequeaci.. pass 

tbrOaqb &D input .. pli:ier circuit which 
providea a biqb iapat: bddqinq i!Dpedance. a 
low ou&put: Ulped.&Ace, ADd hiqb pus fUtui.nq 
t:o attenuate loaqitudiA&lly iaduced power 
frequ•ci... fbe filter al~ attenu.ates a 
DeW DDDiaterfuiAq cU.al toae, I!le priDcipd 
~-·of tbia diAl toM are at 150 ADd 
.. o ••• 
2. ngmcx spwno• 

2.01 TM two ai9JYllaq freq1Jeaciee are 
t:beD separated by a aet.worlt containing tvo 
band eU.aiMtioa filura. !be filur wnicb 
...,.. tbe low group frequency detectOrs 
nject.a only tbe high ~P frequencies and 
pass.. t:bll reMinder of tbe YOice-frequenc:y 
bald. S.t.ailarly. tbe filtar sernnq the lliqh 
 o.s.A. 



CD-98 ue-o 1 - ISSD'Z u 
group detectors rejects only the lov qroup 
frequencies. As will be wen later, the 
reason for usinq this type of frequency 
eep&ration is to provide protection against 
ailllulat.ion of digits by apeecb or noi•. 

3, LIMITING 

3. 01 After aeparrtion by tM bAnd 
elimination filters, each signaling frequeDCy 
p&ssea throuqb a liaiter circuit. 'l'he output 
of each limiter is a s~re wave of fixed 
a.plitude, whOse transitions occur at the 
zero YOl tage crosainqa of the incoming ac 
signal. 'l'hua, with a pure sign&ling 
frequency at a lillliter input, the llllliter 
oatput will conta.in the fundamental plus the 
odd harliiOniea of the signaling frequency at a 
carefully controlled amplitude. 

II. TB~Q!J!it!CX R!iC...QQ~ITIOH ~ QrttCTIO, 

•. 01 'l'he 111111 ter outputs each qo to a 
qroup of aeries-tun~ circuits used for 
recognition of the aic;nalJ.ng frequencies. 
Each tWled circuit output connects to a 
detector circ:ul.t which operates when the 
tuned circuit is ezposed to a frequency at or 
near ita resonant frequency. 

~.01 Because the limiter has a 
standardized output amplitude, the tuned 
circuit frequency res;>onse will be a curre of 
fixed a=plitude with its pe&k near tbe 
resonant frequency. The operatinq threshold 
levels at the r.letec:tors are set &bout 2 d! 
belov the pe.U. of the taned circuit response 
curves. .'l'he intersections of the detector 
threshOld level with a tuned circuit response 
cur~ ~~~&rk the bounds of detector operatinq 
ban~idt.h. 

~Ipin CH!X;Fi M!P SIGNAL IIM!:«:i 

6. 01 'n'le detector circuits iD each group 
cextneet to a checking circuit used to verify 
tbe operation of one and only one detector in 
each qroup. To ~ovide added protection 
again!lt digit siJmllatiext, tbe receiver doee 
not deliver output signals as soon as this 

, cheek is sat.iafied, but instead req\&ires the 
Y&l.idity check to persist uninterrupted for 
an interval of approzimately 21 as. 'l'hia 
c:hec:lt and tiaillg function is perforaed by the 
siqnal timer circuit. If the Yalidity cbeek 
fails, tbe signal tt.er is recycled and must 
rtart ita timin9 cycle over again. If a 
Mlid SiCJDal persiata for the required period 
of time, the siqnal ti8er runs out and turns 
on a transistor which Cat delivers a signal 
on the STR lead for control of tbe steering 
circuit in the reqister, sender, or 
converter, and (bl triggers the output timer 
circuit •. 

6. 02 ShOuld the valid input signal. 
persist after the conc:l11sion of the output 
timing interval, the steering output is 
loc:Jted up, ard will not relea• until about 
20 - after the conclusion of the input 
tones. 'l'his lockup is provided to prevent 
shOrt breakups of the inp11t from recycling 
the receiver outputs. This slow release 
lockup action does not becOIIIe effective until 
acout 10 • after the end of the output ti•er 
interval in order to prevent it from 
operatinq on abort input signals and possibly 
affectiDq the overall receiver cycle ti ... 

7, omQI TIMEB 

7. 0 1 'I' he output timer cirelli t remains 
operated for aoout 115 IllS and while operated 
(a) enables the channel output transistors, 
and (b) activates a loc:ltout circuit which 
prevents operation of dnectors other than 
t.he two alr-dy operated. 

8. 2QTPOT STAGES 

8.01 When the channel outpllt transistors 
are enabled, the two output transistors 
corresponding to the operated detectors are 
turned on by the detectors and energize the 
corresponding channel relays in the reqistex, 
sender, or converter eirc11it. As long as· the 
channel outpllt ataqes are enaDled by the 
output tiller, the opera ted staqes remain 
locked in by means of a positive feedback 
circuit from the collector of each 011tput 
at.ge to the ba3e of the corresponding 
detector. 

8.02 At the end of the output tia.i.nq 
interval, the channel output s~ges are 
disabled and turned off, releasing the 
corresponding relays l.n the req~ster, sender, 
or converter. If an input s iqna l is still 
fresent, the operated detectors remal.n 
operated foe the .:111ration of the siqn£1 and 
hold the steer ~nq cucuit energized through 
the aiqnal .til'llinq eire11it. 

9, PROitcriOM AGA!~ST DIGIT SIMYLATION BX 
LPSII£B '>\JA.~ ~CtiON 

9.01 The followinq describes what 
happens wnen ':he reeeiv'!r is e:EpOsed to 
speecn. Assume the soeec!'l contains two 
frequencies capable of· simulating a 'l'OOCH­
'l'OME digit. It will also contain other 
frequeocy components. Since the band 
elimination filters reject a relatively small 
portion of the voiceoand, each limiter will 
be exposed to a signaling freq11ency c:oaponent 
plus other c:oaaponents in the voiceband. Tne 
nature of limiters is such that if there is · 
an interfering frequency at the input whose 
amplitu~ .i.a comparaole to a siqnaliDg 
frequency component, the aaaplit11de of the 
aiqn&liDq ccmponent at the limiter output is 
decreased below its nor111al value. Since the 
detector threshold level is set tu.gb on the 
tuned circuit response cllr'Ve, the amplit11de 
reducing · effect produced by interfering 
frequencies either reduces detectOr bandwidth 
or if the interfering frequencies are str~ng 
enougn, prevents d~ector response to a 
siqnalinq coaaponent. In tltis manner the 
colllbinatiOD of band elilllination filters, 
ll.miters, tuned circuits, and hiqh threshold 
detectors provides an effective -•ns of 



C>-tl "1-G 1 • ISSUK ,. 
pzotectiJit a9ainat diqit aiJiulaUon. 'fbia 
pz'inclple 18 aawa &a Uld.t.ez gaazd actiGD. 

S:S,"l'IO\I! III • J!ElEBt'lSJ pAD 

la__!gR!IfG ti~ITI 

UX: EIVD OO"fP'a'f 

1.01 'fbe load connected to ncelwz 
output leads LG1, LGZ, LGJ, LGa, IG1, ICZ, 
BGJ, 119•, and STJt ab&ll h"' a ainiJaaa of a7Z 
er~ aad a .. zimaa of ZIIO Obae ceaistaace to 
-·· .olta. 

~IGNATIOJ!S 

2.01 %tiS PO!S•a 

QlticmttJ.op 

en 
CJtl. 

D 

GilD 

10 

11, &2, Bl, 1• 

_...,j 

1.1, 1.2, u. ~.. 

Crn' 

• 
..:. 
'f 

•22 

•JO ... 

IMninq 

C't\eck bitb qroup detec:t.ora 

~c& law CJ%011p dftectors 

Detector -co~rol 

:;:-0\llld 

<CJ'"-Lrt. of hiqb CJI:OUP U.a1tu 

B~;D troup dtt.ec~~r ousputa 
1, Z, l,&Ad ., Z'!SplctiVIly 

oatput of 10111 qzoup Ualt.ar 

Law qroup detector outputa 
1, 2, l, and •• c .. pecsivlly 

oatpet of inpat aapUUer 

au, 112P"t 

lt.eeriAq output 

'Up input 

Derived •22 .olt aupply for 
operatift9 outpqt ze1aya 

Der1Ye4 •2• .ott npply for 
iApqt .-pl.U~u ad lia1ten 

Dariwd •lO volta foe aipal 
u.u 
_.,.ott npply 

2. 02 lftWrl!jS : 

Dct1qnatiop l!lftinq 

IU 

J.01 t'O ftCUVI n.lt.ifnqMncy 8i.9D&la 
fz'oa a e.a~r 'l'OOC:II-'I"'NE telephone Mt aDd 
eo caav..n tbe nce1Yed tone ail)l\&la 'into de 
~tputa au+t.Abla for traa.l&t.ion aad 
ft';1etzat.i0ft b)' a ontiAatiD; nc,inar, 
aaader, ac eoaYU"Sar c:ize~~it. 
3.02 To offer a aufficiently hiqb input 
i-.pecSance to parait bridginq tna rtcaivu 
ac:z-oaa t.be tip and rin9 conductor. of dial 
pqlse nceivint aquip-nt vit.Dout adversely 
&ff!Ctint tba tran..taaioa oc reception of 
~ 41&1 pq~ .. a oc otbac aitula. 

J.OJ to r•pond tD valid 'IOOCB-t'OME 
aivnala wbOM ducat ion ia treater tban •o ••, 

·woae cyclic U.ae 1a no 1 .. s t.h&n U u, and 
whoM i~erpul.M Lntuval 1a at laaat •o u. 

J.O, TO deliver de output aiqnals on 
diqital leacla (one lead for eac:n of the 
aiqn.alinq frequencies) WhOM ducat.ioa is hel-d 
c:loaa to e5 •• ~e9ardlua of 1Aput aipal 
dw:au.oa. a., p%0vidiAf output ...,rJ' and 
t1A1119· 

J.05 to clalivu a neuinq output aiqnal 
which rell&ina on u lon9 aa lither 41qita1 
outpuu ue present or aa inc:oainq aiqn&l is 
pzwaent. 

3.06 'fO provide aarpla poweE" on the 
diqit.&l &Dei es .. riAq outputa to operata 295A 
dry ned relaya or tbe eqw.valent. 

1.01 oro tolerate a Yariat.ion in the 
received aiqn&lin; frequenciea of !1.5 
percent abo~at tbdc DOCaiul value. 

J.OI To respond to valid ~B-'fOH! 
aign&la wnoae individUAl siqnalinq frequency 
a~htl&de ia lesa t.nan 2. 0 .olu rae but 
qreater tban o. U .olt I'M at t.Aa rec:e1Yu 
input. 'fhl ratio of the a~litudt of tbe two 
aiqn&liD; frequrncias aball not be qreater 
Ul&A 1.6 to 1.0. 

3.09 To be aDle to differentiate between 
v&licl 'fOUCB•TONE siqDaJ.! and aperch or noue 
witnout ~•sortinq to epecial out-of•b&nd 
aiqn.la. -

3.,0 'fo prOVide protect.ioe aqainat falaa 
operation on apeech or noiae by Ute follo.winq --·= 

(a) Limter- quu4 ac:u.oa. 

(b) ran &c:t.iftll detectors. 

(c) A aiqnal validity check requirinq the 
operatiOD of one and only one cS.etector 
1a aacb of tile two aiqn.alinq CJJ:OQpa • 

(4) A faat racyclin9 t~ wbicn forcts • 
valid lookiD9 aipal to peraist 
anintarrupsad for a required ti .. 
int.e.C'Yal befon output aignals are 
delharad. 

C•J Cloea CODtrol of cbanaal bandwidth. 

(f) ll!gat.iw feedback in Uaitan to 
prcwicSe control of 11aitu aenaitinty 
&ad aqualiaatioa. 

(9) liqnal tillllr lockup to preYent ahort 
KMIWpa 1a t.be input ai.qnala cille to 
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:.
DOhe fraa ~ecrcli.n9 t.be ~ec:ei•• 
GatpllU. 

J. 1 1 By . ....U of baD4 e1Jal•t.10D 
filters whicb aeparate ~ twO freqaeaciea 
into their reapec:tiYe tz'OUpe, aDd Alifb tAU. 
liaiten, to prooriiSe for t.be ncept.l.cna of 
input a1qnah vbOu aapUtWS.a •:r 'ftZ')" OYer· 
a viiSe r&Dte An4 vha.e two freq,~Cic1 .... , 
differ oonaiiSeratlly f~ •cb ot.be~ 1D 
relati,. aaplita4a. 

3. U '!0 be able to reca1•• •ifD&lll 1D 
the preMnce of dial tone. 

l. 13 '!0 tolerate and be anreapon81ft ~ 
high ampl1tu4e woltage tranaienta r .. ulti.ng 
froa dial pQlaea, line .urgea, etc. 

3. U 'To operate aatiafac:torU:r ewer u 
aa.bie:nt teaperature ra119e of 32 to 120.,., 

a. ~~ECTING CtpcpttS 

•. 0 t c-o. a bU IJet• 110. • 1 • 

(a) ~hbutton c:allincJ lltul ~ Dial 
tube converter CirC'Iait. • ID-2611.-ot. 

•· 02 crosabU s,.t• teo. 5 

(a) originatin9 ae9iater Cire.alt, Dial 
PulaiD9, PIS PD8bbut~n C&lU.nt • 8D-
260ao-ot. 

•• 03 PAD~ lpt• 

(a) Pushbutton C&llin9 11vna1 ~ Dial 
P\&lae CDnverter Cir=it - SD-21976-0t. 

~ 
a.oa ltep-by-S~ep Sf8te• 

ClPT e1Jt•...,_1GS 
.. ,. . 
'· 

(a) hllhblatt.oo ca111n9 liqul ~ Dial 
hlae CODYertU Circuit • ID-32l21·0 t. 

(C) 

(41 

,., 

ft~brftep co-oa eonuol •r•t• 
~itinatint aetiatu OUtpulaing 
COntrOl Circuit for ltep-by•Step 
CD..oD CODtzol Cizcuit • ID-323St•Ot. 

'IOO~'fOR! cao .. rur Circuit • I'D­
Ul52•01. 

Cl'O.aba% s:rat ... Ito. 5 Jtenr't.i.nt c:a1i 
t'raDJt Circuit • ID-2606t•Ot. 

C:ra.ab&r lf.U• 110. 5 CIIXlference 
t'raDJt CirC'IaiU • ID-27635-0t. 

!WftlFAC'Z'QBI!!C USTIN\i Jt!OoiBPJSmtf 

5.0 t !'he aanofacturint tu~9 
r.qair ... nt.a are COftred iD X•77090. 

I. T&F:ll!G IDqiPMIH't oqT or spvte! 

6.01 ... !'1101 inforaation for COMectincJ 
C1rc:1lit. 

sp:;noN ry - IWOt!S roB UtsSVI 

p. P.tsrlzion of C:bangt 

D. 1 'lbe -•• YOlt control office battery 
(opUon IP) bas been Cl\&ncJd to •U wlt tall 
battery (option IQ) tor central office 
applic:aUona • 

D~2 Circuit IIOte tOt b .. Deen .,41f1ec5. 

D.J Circuit l'Otes tot ud 110 han beWI 
adde4. 
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