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ABSTRACT

This project present an invention of special function telephone which is capable for performing
the change of voice which person on the other end would not recognize who is speaking. This project
consists of 2 parts of circuit : Part 1 ; Receiver Part 2 ; Voice changer This project has the choices of
transmit normal voice or transmit voice that have been changed with frequency and speed from

original voice.
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uen sau?’?nwséuﬁdaaéé’mﬁu 1n@ Voo sxfiAfesni Ve szanm 0.5 Taav e
A 1.4 Taani - qmﬁﬂymzf{ws}wﬁmﬁumsﬁunszuammmmﬂa‘?ahumnﬁwmmﬁwa
aasesufluna die vee fifuiiu 0 nszuasavafidn 0.02 va dieflouuseduliifiu 6.0 Taavt
il voolagiivt 17 @aasesuiedediu Voo mavt 17deasnsad nszuamaien vA o

5
Tvaww vop uaz lvansnsann 17

4

a5

B e
Soeech MW\ N Pulse or Tone
Dialing Modes

Vee > 4 Volts
0 0.5 $ i 5 ] 28 3

Vop (VOUTS)
.,

25

s —

2

17 2.9 nsmuamnudiussen Vb tag Iop

nosvenadgygnuenlulasivy

wnesvnodgygnannlulasiiy (11678) dyanaudwuunadie ( Differential )
duanaeenuuuduiaeud wazsasweenelunsi + 30 dB emunasaafudu Mc2
wozardududy MC1 Suynawgiliiz.10 Saamdmm 20 Alalerfunzedaiiuedd
(fio CMRR ( Common mode Rejection ) ﬁqq (Wszana 26 dB ) ﬁﬂﬁﬂzﬁmwiﬂﬁmapmm
n"ﬁmi‘}mﬁmmmaﬁﬁﬁmmﬁhié'mms ( CMMR disnge ) TulasTeudadims ludaen

& J " o . i
anudmuntiawniudlugili 2.10

To Next
! Staae

MC1
20k

=20k
MC2 O—e—

T

319 2.10 WesdIUBUYNYEI MC34114
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10NN (MCo) fiusedu Tusaassegilszanas 1.1 Taavt (idle Vee fifnnand 3.0 Taavl)
fisasmsundadszana 2.0 Taavt (unda 500 mv il Vee fis 1.2 Taarl ) teniymduuaus
fifn Uszana270 Tevuuazfinszuaqegarlszaina160 uA @i 5 %¥ed THD(Total Harmonic
Distortion)

die MC 34114 sgluszvinmsdedoanamy 2vsveelyTas Thusrgnaadidemsds
astlszanst 70 dB ( 300 — 400 kHz ) Fufivane lumsuganisinuvesluTas Tusyduuss

du'lMaseii Mco finnlszana 80 mv dlegnaadidns

s lumsasdagn

2935 lumsdedgygnaoenliliigunseifegilii 2.11 ussdueniynii Mco ganfdew'ly
{unszumd TXT Taw €5 R6 sazanudmmunsluves TXI 1 dlaley A1 uazA2 Ao
qunssivoenszumiifisasweosadudiu 100 Acc dundisuiiu 1 definszuaguiies
uazaaauilu 0.5 zﬂaﬂszuaqﬂﬁfhtﬁui{u gufuaziligannsveonn Txt e vee
nszige R 1 uazBufinaudvesmeds ( Uszana 600 ) Aelfifaussduil Vee uazisy
fufitaiUA S sedusady 52M3198 MCT - MC2 nazdailfuSafimauaums (2.1)

Gtx = (AM* 100 * AGC *R1/Z LINE) / (R6 + 1000) 2.1)

o Am dhisanmsvorovesginsaiveneluTasTry (311 Vv ) fnszuagiin

Yoo q arx fisuitu 42 v/v finszuegilinng q

doygnan Vee naumaduiudayanan TXT ualidm@aduiudyenah MC 1
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OC Level

Shift L Receiver

c2
100 uF L
Loop
Current LT s | —
| Py =
L33 ,F
R22421 W =
_ RAGCE TAGC £GE
Q Controller E—‘ Gnd
13 g
R3 Ai = 0.61 } 1
j 174 W. i = 0.6 S _L
= b =
b MC34114 Sidetone <
3 S .
Re e MC1 Mute AGC— %)
DO 0.1 ea. i 5 camrr
= id MUTe
= (Soeecns
Mike | cldl L1 Am = 3048 g, N Logic Cat. | Gialing
: ]s s - ‘f‘ _ Mute Delay Cki. 8 Setect)
510 = I B
= £ .
MCO L+ 8 it 16 MS

4

| a6 T ]
_1C5 l——‘vw—m > g7 C8 :;_”J: (Pulse/Tone
01 l <OTMF Select)

0% 54 Giaier

Note: Pin numbers shown are for the DIP package. .VR
Al-A4 ace current amplifiers. R‘Z‘ 25 «

91l 2.11 Fwazgilnsainousnyes MC 34114

aaslumsiudaena
wesiildFudgananduniiguesalluglii 211 dadaendtisr 600 Terfy seifiuda
f'imuﬁméuqmmmuda (151 Return loss )mmﬁ’agﬂpm-?iﬁqma1m‘iy'1ﬁ1luaz?4ﬁq;ag1mﬁ'lé'
Suszadunszualfhaduri ZB Network Impedance Network ) (AZAUAIUNIY 500
Tovu fiv1 ZB A 4 szaanszuaasnsanitudadede Iy Ace udarmu cs Tuée RXT 9
sdasimsvenes ded cg fannrxa sznffoudunsndiadou oz hifinszuairady
Twaru anudmmumelu 10 Alalevy) usedu Rx01 gndmualasnsziaen c8 uay
adunufloundy Rs eedueuildafiaes G rx02 ) HasdmuaBudaildsins
ww'\‘x"’aaﬁ'ui{mazﬁé'm1ﬂ1s'ummﬂu 1 (Inverting Unity Gain ) SanmsveoussduInga
flfuseTalda RX01 — RXO02 Tifmmiaunisde i |
~ Grx = (R8 * AGC)/(ZB+500) 2.2
{6 ZB = R10 + R9=R 10 +R9
dieldrwasginsaiangili 2.118amnsvnolinnlszine 0.495 VIV (-6.1 dB)

4 J as -& ~
iensualugiliiinios uazdanmsvesnanadiu = 025 v/v (-12 dB ) diefinszualugilge
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e MC 34114 egluszuiemudedyanatavmneeen (MUTE Tisiiu 0 ) sasas
YBUBIINATUIZAAM AromsedimsAe R Fnt i 1.0 AlaTewuvuud R 8 e
msaﬂawaﬁagq,nmwﬁﬁm"aﬁumsda'lﬂf‘:

GrxM = 20 * Log { (R 8 + R FINT ) /R FINT } (2.3)

diov1 MUTE ndyulgannae 1 Sanfa axfimsmizinanszine 11 mSec foufinau
drumszgmi induliuannzdy mswmgn wldtlestudagramsuSoudsy
ilonnnnmsdedaanaumniadsuiiumalfidadomaniuiiyile

usedulusaiiun RXLRXO1 tag RX02 danlszana 0.65 Taan nszualusadivi rx1 5
fAnlszanat 50 mA 59RUGeqATi RXO1 wag RX02 aflumenvesanudumuveyile uaz
Aszua o Taomiim 1danaums

Ix =(VR - * 50 *VGC)/R12+1000) .4

203vdaladlnu -

msvia laInuannsamld Tasaminewavmenszua As , nadndygnaiindiend
v W (1 ° [ o {1 4 { [
fudggnamedds udaninnudalsd Inuiidnadunms zB uoy A+ itefier 1dnsuia
as ~ s s o a '
danauiauysel (lilinszuaaduesnuima RXA ) sullunezdesls zB fisanluaums

ZB = (40 *R1//ZUNE )-500 .5

4 ; -
Fuilu zB Wwasesiiszneudan RORI0 tazCo uazzB Hhuanudumumie AC vosme
' ot a 1
a1 ginsainiljnTomeuaues dearudumu vesmodsaunsavaws 18laon1s 14
il UfnTnnevausedinFoudouiuldlugili 2.11 c9 sufludrvaremsidouves

o A '
aduiiosneindods

- a I o ~ A g VAR ' o A [ - | 9/

iesnnlaamedsdygnuiiveudedeussniegumonuinies Insfwiseiinauda

o d 4 o - ed & & .
mu Aunuilsey uas vamamiionieg Taundouds yaqszes 1 Tudimstuvesmoden:
wilowidfidunmlszganlszing 007 vA donseuedszniemeduasigadnmu 42

o 4 o . o t é 4 y © s 5
Teviu fuvamaamiioni 1 mH desynsufiueg Fagnseludumnariiaziinavin I dyanai
v b4 E 4 v

dellawmeafiamsaafouiinanasnm  dniuddesiinsiimansesudaiuianain

’ -
wanilld
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MityauAdNUYBITYYIUadIN

YIBUKADIN 2 Y198 MC 34114 gniflumsnifoumlasInuamsimaudms

v

2.1 anllil
Mute MS Mode
High - Speech
Low High Pulse Dailing
Low Low Tone Dailing

M13199 2.1 HaAIRNUFUNUEsEHI Inuansinuivasnues MUTE uag Ms

A1YU09A030 1 Y81 MUTE §f15en3 Vopp-05 9Ude Vop @audtaedn o
4891 MUTE fifsendn 0—1 Taan misulounlasvesasdn deunnnddumssTea 2.3
Taad idievr MUTE nldewldidlud o wde 1 Ms Mamsnf@sumlasassn msalden
wlaameluasesezifiasy molu 10 us uadh ¥1 MUTE wiaswiiua 1 senfaounlamds
vndimaniaaiiy 11 us n‘i’aamnﬁmsﬂaqﬁuﬁa;apmnﬂw%uuﬁ'ﬁtﬁmfm1ﬂf?£yqnmv7aﬁ'
6’ui|zﬁ11ﬁ"la"ﬁul?w~1ﬂ§nﬁuﬂq 1 MS svienilens MUTE Tinedn o nihfifufaseves
Ms ffems A wssduanaddiun veciaz LR lumsdedaanann Inudraedndi o fis

#1313 0—-0.3T2am Aaedn1iis 5eM319 2 - Voo Taant samsslva sian 075 Taaw iile'lai
fimsidenmaieusgninnmsduwuiadusie Tnu Wdeasnsanie v oo hulild
aeoass iiiusuvia diesglunzanayuseiu'hidiu 6 Taavl deedfiy MUTE assuads
1@ 0.02 vAsz Inadvr MUTE uaz v poussfuirdy uatseduiiolivhduuds assua
wwlvarud@dmumumely  uazlalea winflundenioifensmizonnusr  vesrees
uflunadesguazilsingfiussduvesmdsieilifensmizsninuswesssutlunafiv oo
YIMUTE 92A83688gfUV pp 138 nsnaiiniuuda nszua 100 — 200 vAse luaku v oo
1aze8AN19v1 MUTE

tiie Vee fifniiy 0 uaziiusaduhiiu 6 Tami seegdiin Ms sefinszuaia Tuaitnay

0.01 A ARBANAINYI MUTE 1assassnsensfiy V DD #1nv1 MUTE deadns12a9<iiaa1u
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- - B § .
dumu 3.5 Alaleriy Madiufiszning Ms (as MUTE 110 Vee < 1.5 12a% 41 MUTE 92'lj

enudiumg 1 MC 34114 oglumsyhan Tnuaaumn

u'“auf'iﬁmt’ﬁi"iiﬂﬁ’mmummlaqé'gn&un

1. uuy PULSE DIALING  fluisnsdelfnvesavmine  lagitasdadedums @y
Tnseuaasslumosavay du q vngulit 2.12 lumsiSundeesn ( OUTGOING CALL )
diifhoSen (A SUBSCRIBER) wwiimsenyInsfiws HOOK SWTCH 921015992995
({@OIWA (AZTWITHYU (@UHIND (DIAL ) whfiuaneInsfinn yuemaInsinil (EXCHANG )
ZuimsGonnnnsasvaeunszuaiilualume wudedisunand 10 Saduend suly
(fmnuduveuniesInsimivazonydealosndi 375 Teru  assu 20 Saduenil an

Jormuavesrhedmnssil 2525) r R
u‘i'm;umai"uﬁ'ﬁ'unqnmmzv‘hmswﬁ'uuqﬂnsafehq q feldfudyguaasau
gilnsaifesiimsdeaces u'fanﬂadm?uu%'auquﬁwﬂzmmsfiﬁq;npm DIAL TONE
dyana Ifuyuaymne (dyanqdenieanInid 425 Hz . MODULATED F20A2700 50 Hz )
deldediSon tﬁ"auen'lﬁ'ﬁmwmwmégnﬁun‘lé’ (B SUBSCRIBER ) tifefhuiSunih
Msvyu winduda it 1 ssAeiiedadios Adnfiyils wihduiaiiszrenaennaieundt Dial
wvyunduii@n) e DIAL gnlaes PULSE DIAC (3) a3y TuvaizGump wih
dufia i 2 ezde v’n‘lﬁumzi’fﬂsztm"luﬁwﬁthqqﬁ gai 213 szae uﬁaﬁnuuﬂﬁﬂuﬁa
mfFezAsmihilandy Ynves PULSE DISC weuyu shimsaadenidudia 12 $1uaunied
ﬁmzwhﬁ'ué'mauﬁmmmqu U INTHIEY 1 nszuagnda 1 ate Tugalii 2.14 iy
dygnaiidannmamyuay 2 (@ o azgndia 10 A1) B PULSE RATIO ( MAKE
/BREAK ) filt 60/40 daudasimsaaayning 9219 10 uie 20 pps (PULSE PER
SEC) Yedevesmsdunvmnuuuniiaelfnmlumsdunvmnouy sunde 1.5 Juiy
@yming wazdsdesiimslfidthyeauudiuszer Wy msianuezoanthduda | ns

) s =1 [
sumesusasnnus lunsduavmng
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TELEPHONE SET EXCHANGE

l
I
Dial (in rest position) |
l
I

Switch
|
r_—.. -———.-q‘-—n
Solh | 4—=(+)
1
c{)recetfif i Dial fone
L ! 425 Hz
3 A=
. -4
When the dial is pulles, 2 —r T
contact 1 short-circuits 1

be heard as disturbing clicks
in the receiver. Contact 1 does
not break until the dial has
returned to its rest position.

l

| =
the speech circuit. The l [‘D%
dial-pulses would otherwise : !

Line circuif

~ 4 o 4 " W
27 2.12 wTea InsdwnuazmsiFenreiuguany

3 Pulse\isc
s,
Generates X
< bregk
——

Genecates make

31 2.13 myfuiiadygna TRa@ymnouuY DIAL PULSE
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2. wuunatfu ( PUSH BUTTON ) dyana IRmavmnovesSon gadelugldayea 2
A710d ¥Se 50031 DIMF  ( DUAL TONE MULTI FREQUENCY ) aeiidef Tuidanna
Tumsduavmnoaundo udzmdedios 07 Surd / v amAanmaveslnad
Tematlemnamseiinsaseaeunind 2 yandou q fu wennnty Seannsalddnay
Taa'ldinn wu fu1ia (STAR ) uaz # (SQUARE) FalflumaSmsfiendaqdiudy
W wupSmsovmnede , anvaiduiianiesndiy 2 nQu ﬁ'anq’ummﬁq«é«uﬁmwé
1205 BZ. fuduliluaznguaiiddiug 942 Bz aun dwaaclugili 214 idesjugnna
wiltlfy  Aawd 2 aawdeinngy mmaq«unvﬂquﬂﬂuﬂmu"gnmaﬂ'lﬂ“lumu 184
ﬂ'nunmaamzifuagnuﬂunﬂﬂ wu ddie shmsnatfuvinoiay 5 aania 770 BZ way 1336

HZ gndseenliwienqdu .
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A3 THYBI2323 1A DIMF 1§ IC TCM 5087

sl Aadiaulag ICICM 5087 mmuumnanmmnaaﬂmﬂNau 2 A
nioufiu nmﬁnmuaﬂwnmlumﬂseﬂmawn udadeoendi v1 16 ngaesmelu IC fin
faeludiun ﬁﬁmai"uemsm%mesqmieaau‘l’;’wameanﬂwuamsnammmu'nm

I FummTaaed degui 2.14

e
3
2
1
N we |
-dr__n_ = Tors ouT -
KEYBOARD el 12 | B3
B4 TOMSET
- =)
a oscn
. 3
o oscouT AT
-
m
-
L
nls
&I i
1 .3
It
e .

\/

91l 2.14 2vswaadye M DTMF
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ﬁauﬁ%’uﬁ'q;apmﬁun

1. uuunszAs 910l 215 diefisuiluihegnien (B SUBSCRIBER ) doyaauisen
( RINGING SIGNAL ) gnasesnineingume dluuseTv Ac a1d 25 Hz fuseaueglu
%24 70 ~ 90 Vemf lagmssmnduiv DC 48 v. 'luamw'?;éuhawuﬂnﬁ 293NsZANLYN
Aefiueiulaoriy CONDENSER silszinas 1 uF Sesimdhiidud pe hildiuases
nseAs uduseld AC sz lilfavamavenszasTnih 12eesvesnseas ndhuaaslugyi
215 dygnunszasiiudygnedidudeiiusag Aedidaena 1 3wt waznga 4 S
nszueii Inaduvaaaa vzﬁflﬁ'ﬂmmuim%ﬂﬁ«ﬁyqmﬂn‘%‘aﬁauﬁuatjﬁuﬁﬁmeﬂszuﬁ i s
vewnuuazda N ¥y ARMATURE fannmsmilsniwesmanivinonsiiegassnas
lugl @  fiemenszueniidamedniinududnnndu daudndhoeziinidson
al ARMATUER Swnfunfinsshmmedrudne dlonssuandufiemia ARMATUER foxlon
Talunevsasaiudw dsgl (b)

diedihinseny HOOK SWTCH wihmsaeaes@ssyadnduas 2eesiitos fim
ATIAIUYIUN DC fn nizuﬂﬁ'lna'lumtmzv‘iﬂﬁqumammhéﬁhunn vsdadeyga

nszAzgndasen uazguaosshmsdedums dosya lilddiFonliyagoduld

(a) (b)

319 2.15 2995n32AY
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211Uy ELECTRONIC RINGER ( TONE CALLER )
£1§2493 ELECTRONIC ununszds 2esuaaslugilit 2.16 useM AC 25 H.
dygnauSonezgminnmlasldiduusenssuanss wieumanviAvesiduaslag
ZENER DIODE (G2) usa'l DCiisroliiiy 1c fuiananid 2 aanddeszdendusuda

& o dd v w e £

audlszina 10 HZ. dygna 2 AnudiezdelUds TRANSDUCER  #elu 31114 pIEZO
o Ay a o = a o a LA o o

CERAMIA (dos Ides 18guilu@osia 2 aowid aind s luaindidendsunnudaves

=
G{K]
Wi s
\\N
7
R6 2.7k R8 22K
V‘QR B 250 C1000 .
Gl | E- = =
- D 18 —=712 |314] S
4 . RSU R?[:] .
: 7 6.8k
\Z 2 100k
G2\ NT 82
W2 br RI %
So~o—oAl —— 1 | BZV R2 8
: 2
S10 68C27 —, s -
Cl 680K
—
10 Murata —l—
for) R9 PKM 445w
s or
8 56K Type DFG
| IDNO.06200
c3
T15n

317 2.16 ELECTRONIC RINGER
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2.4 manfaeudes

msfaswides Aemsmldgichiaunseasieduldnlashdma hilsmsyaido
n3Edu nienseudoan q udeie q udatiy mavilidyanandsadaouly wu msalaou

P P d o 9/t a 4 - ' o a £
A, msnlasunamisa (Speed ) voudeosldiinamsaiu wSedamninrmEnlnd Gy
Wudnms Taomsqudagnas ( Sampling ) uddouWidudaena@iaoa uastihdae a
avmen unhmsialmiliawdlunsenidmSednimaudlumsdudyena dyanaud
=1 2 e {1 a o 1
#1811 WNYBY Digital-to-Analog Converter 9zlinanuS A9 INdUNN Aeygnaudoainldee

3 -t _ s o =S 4
UANATNTINITUUAY mmsmnuumuﬂszna‘umu;ﬂw 217

Analog

- ut——’ —p —» gt .
P ADC Memory DAC B

31#1 2.17 Aamsvhanuuesganfasu@es

D/C and A/D Conversion
aa ] > ° ﬁ Yy a d o A A o A o

szuuATasaLssnt Il uAsBumesHanuIAT BT s ULB AR NI B INT YR 1
aa o P o o 1Y) 1 n’: 1 =3 o a
Avnsaiiluszdudyanuiliszauussdudios 2 szduminiu  uddggusudeniidygai
linsnlasulasnnmidigadigegaveisuaasanarlugili 2.18 uaasszuuniion

o : o = U @ o '
wnuaziuewdeniifiussdunldounlasszudng o fia 6 Taan dhswadfisuiFonda analog-to-
P od a o aa aa (]

digital converter fagueraenduyniiludygnuataon muemiynyesszuuATaearY

v b d
ganeasiia ndoudygraaiaealiiiluewden yaiison digital-to-analog converter

Analog Analog
Input output
A/D Digital D/A
—> EE— ey - . o
Converter system Converter

91 2.18 mM319 A/D waz D/A Converter luszvudidinnsoiing
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b
Digital — to — Analog ( D/A ) tfa2 Analog — Digital (A/D ) Conversion M4@@I¥HANT1A

o o i g : aan =1 :
NG MY Digital data processing msifaou Avaesaiiusuden mnodamanlasudeya

Y s

meavasalfifludeyamsnSoufiouna eurden 14

SnsnfvudgyenuedenliiiludyaudtaeafiensidyadiSeves AD Converter
Fretrusu AD Converter fiMAoudygnaueninn fidluewnden Tasldms@ares
( transducer ) ( MIIAQUIMYT AMUNARY (pressure) AT3EU ( Vibration ) uazdu q) 1fF
dudagnuddaea FygnaideumnzanlunslRourefuitveswliszinasaon
AD Converter (ADC) ﬁﬂaﬂs"’wmﬁuu'lé'ﬁ'uqﬂnsafmsu’hsﬁﬂ Salddmsy dhae
dygnaudmsuneliunszuuaiaea

Digital — to — Analog Conversion - 1UM3BRAUULILIOAI Analog — to — Digital
Conversion 14A21934 D/A Converter ABAIUMTTIYOS AD Converter é’wmqnaﬁmnz
915841 D/A Conversion oY

'i]q;mu‘famu‘lumml%uuﬁq;apmﬁ'iaaa Wiludyananndenfionmsnldoussdunss
guasasas i o Wil eundenmesufien 33a13dw q Hiawnse 1918aemssonuuudae
risistive network c‘i?wqu"?iuuuwiazsxﬁ'wmﬁ'a;agwﬁ%‘naa Wil binary weighted voltege
(M50 current ) 9INAIBINUBINITHT equivalent binary weight W91TUT truth — table V04 3
bit binary signal Tumse  euyd dusdesmsnldon dygrediaea 8 mldduenden
Thaviiae $nuauiifesiigadie 000 Fusrey i oTaar $uau gega e 111 ez 1y

4 . " 4
+7T7an Feesdludmvesdygna ourden Fwzdlyly1d

9 2! 2
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1
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b .
£H319A1 000 9 111 9231 7 52AY  AATUISINLHITA analog signal A28 7 AIIFAYDS
v td [
s aa S ST o o a a =3 ' 4
fayouAiaoa Ao least-significantblt (LSB) 2° duiuisey 14 Inil nldous1 ewrdenei

2 " @ 1 5 i g 2 !
HN FAUNINY /7 994 full - scale analog output voltage resistive divider szoonuuuludumi

2° WU +7x l/7 —+1V fife 2' =2 uag 2° = 1 anunsauny in 2" 1idu 2 wihwes 1in 2°
Futuluguanisves 2 sefimsnlaounsafueuniien 2 Mwes LSB resistive divider 1u
fauvisves iin 2' szafdou + 7 x 7/, = +2v vawsadueniyn Tuhueufoaiu 2° = 4 =
2x2" = 4x2° uae fin 2 exdlusedunfouiiu 4 wiwes LsB Tasf Tin 2° eedl usadueninn
waou + 7x47 =+4V unnsdumizesinfidiutussiiy 2 piwes findeu dnfud
@uvie LSB 9219 binary equivalent weight 117 vi¥o 1 T 7 dau LSB dumdadi 2 o319
weight (11 2/2 w30 2 Whveq LSB w5 2/7 dau fiduniia MSB (n3@T14 3 i) 931 weight
iy 4/7 Favzidy 4 whwea LSB e 4 Tu 7 dau wawanves weight ssdeaidiy 1 fe 177
+2/7 + 477 =717 = 1 Taowaq 11l binary equivalent weight @31 LSB fie 1/2” - 1 iiie n fie

$1U2n bit 9xNUI weight 93QUAY 2, 4, B Uaz...

(4
81138 MYN (Analog output)
as d $ @R a @ o o
USIFUIDMHN (Vour) szdBurInua ygiu 2 ma dumn duuseduluhues@oadu

aunsounudaeanszua’ld 61 D/A output usinszua Jout)

MSB
D D/A
Digital C Converter | 3 Voltage Analog
input B (DAC) Output
A
LSB

31/ 2.19 D/A Converter
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D C B A Vout (Volt)
0 0 0 0
0 0 o0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 11 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 10
1 0 11 11
1 1 0 0 12
1 1 0 1 13
1 1 1 0 14
1 1 11 15

M5 2.2 MTETRT 4 nAvsasayouiden
BINARY LADDER

binary ladder fi® resistive network #ili useFUEMYNAEITEIRUKATINYBY weight
aa a z s 1 o o a o b =q Yat
YD ATADADUWN YNHUA AIDEYBY ladder Fn3y 1in Aaaaslugy) anadwmu 714
bod b4
(¥iga 2 Auviniy madnoiiogaved ladder 1961 2R tazisnzdosmuyAldvazinmunioga
404 ladder (output) 1112993561la
¥
ae liliswzuaasgaauiAves network msauyAld AvmRRB U InUAMEUAY
a9 o4 ' Y a a O« v v
A51UA Gudui Tnua A wasauvessnaudumui suwn 2° Sauilu 2R @0 A

bl t 4 . '
1 2 @i annses i ldlugilves equivalent resistor Asgalii 2.20
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311 2.20 Binary ladder

aolmsdeuts Tvua B mwzitumasves aandnmi asweadhlfiemund
Tvua A fle 2R adofunaswes AwALMTiNNeende Burn 2' aunsasauduld
199 A331b)

1ngY (b) aunsaueuRumasINYeY mAnud L Tasmsuesnn Tnua C T
Trua B wioueseen limemuivesduyn 2° Adsaaiiu 2R 29951uz1l (b) dunsoanas 1%
fluases nSsudou Iddwaalugil ©

s1msesnFoudouilifiunsndedClea g ummuiineseinTrua D Tumg
Tnua C floa1 2Rmidouanudmuiivesnn Tuua b lufimuduwn 2

mﬂﬂ151‘%ﬁan‘f’;vhummmmsanﬁn'lé"imai'mﬂmdm'Jmﬁ’l'mmu‘v’;uawmunq
TrualimemvesTnuaiug fe 2R mmnsel¥insusmniAvesmaaudumuves
 ladderm usadu@MYNAMTUMATA oA MYNA19 A1 1R
aunsves e mynm 18 Tas

VA= V/2+ V/4 +V/8+V/16+.....V/2"

(1J8 n ABHATINYBITIUIY bit N1 input
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D/A Converter 921/5noudau 2 Wty Fe1lsenoudao resiter network uay summing
amplifler
summing ampliffer 14 D/A Converter 1114 Op-Amp Op-Amp wand swimhiivesld
N CRLLLAY éaﬁﬁﬂumzﬁnﬁﬁﬁﬁq’lﬁedawf
1. HIgh Input Impedance
2.Low output Impedance
3.voltage galn nfdsulas1dTal¥frdmmmnousn
mumouiilfuaasdydnyelves Op-Amp é”quam‘lugﬂﬁ 6111]7!1?»1 2 ezuaAsi ©)
uaz(+) BUWN()FNI Inverting Input HazBUWN(+) (5071 nonlnverting Input BIMYNVLAI

- 169 1 119 Op-Amp ABINS power de 2 A Aauaaslu 31/ 2.21

R,
10 kﬂ
+
Rin
! 1kQ :
0
Vi- Voul
31091 2.21 Op-Amp

Voltage gain 484 Op-Amp (Av) eunsan lauseaunsallsulasiaduniuniowen
i ldvingas

Av =Rf/RIn %30 Vout/VIn
AUYAUTIAUBUNA = 3.7 V. UaZUIIAYU Output =1 V.

Av=Vout/Vin=1/3.7=2.6
Gain Av 483 Op-amp D 0.266 H30¥0eN31 1 1915131 2.23 noninverting input #ioAs
519U Power Supply 2 %A fip +12V ua ~12V Minsivg nssqﬁuﬁuuﬂ"v’; Rin 11y () Positive
voltage tuaqmﬂ‘hf inverting input muu QOutput MavNileves op amp iNl.‘fL‘l‘u (-) Negative
voltage Tuagasiaudn e noninverting input (+) UNY inverting input (-) ﬂuu1tlm1m1mma(+)

positive voltage (Vin) mqé’uvgﬂﬁufi op amp wld @) poaitive voltage 88AN1 output(Vout)
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A28 voltage gian Y94 opamp aunsenldoudien Tasldmsnlasusasidrusenitesves i

v
put ag feedback resistor opamp 35119¢9M1i131 1411 summing amplifier¥®4 D/A Converter

A-Basic D/A Converter

¥
auyAindigital to analog converter NFRyRNUAM truth table 2.3 Tumsiiuseduouiteon

L oo dd 2 ) o 4 4
WIHLIUIN 0-6170 uAazAMIANAINYOS binary count H5IRY analog IHNY0.4 VIdayi

041U binary count (HH910 0001 T34 0010 115981 analog (AN 0.4 V 1y 0.8V

y '
'Jawﬁugmum D/A converter A313199 2.3 92152AOUAIY 29995 resister network (DY

summing amplifier U79AUBUNN (Vin) 92910k oInd (D,CB,A) BurdOROWNN(Voun ¥

Tavitimesuaaswa sxnlfoumlas augii 2.22

Line | Binary input Annalog Line Binary input Annaiog
output output
DCB A Vout DCB A Vout

1 000 O 0 9 1 00 O 3.2
2 0 00 1 0.4 10 322050 7k 3.6
3 001 0 0.8 11 L 41 0 4.0
4 0~0..1: 1 1.2 12 0 1 4.4
5 g 100 1.6 13 110 0 4.8
6 0710 -1 2.0 14  BECE (B RS | D2
7 011 -0 2.4 15 el 1500 5.6
8 0xls 1 g 2.8 16 | o] oLl S | 6.0

A1519N 2.3 Truth — table for D/A converter

Wil'liﬂ!'lﬁﬂ'l')oﬂ“‘ﬂuﬂ'lﬂﬂﬂ 23 ma binary input fio OOOO ﬁ?ﬂ‘lfﬂﬂﬁ’]ﬂﬂﬁ\!ﬂi'l')uﬂﬁﬁ

uu Vin=0V iag Vout=0V ﬂﬂ1ﬂ“ﬂ15ﬂl1ﬁl“1u ﬁ')‘ﬂ‘lf A ﬂiilliﬂﬂ’llﬂu lﬂﬂl“"‘llﬂﬂop amp

ma feedback resister (Rf) =20 k ya input resister (R:) =150 k
Av =Rf/Rin =20000/150000 = 0.133

Voltage gain (Av) %04 op amp 93gni5uliily 0.133 tie adnd A de UIAUBIIYNA NS

funn'Igseil

Vout = Vin xAv =3x0.133 =04 V
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Binary inputs
8s 4s 2s Is
e Ca B Al W Skt T
i
: R, :
——g————p———t———— —— WA |
o > ] i X H < ! : 20 kQ :
3 | « 3 2 ! | : +12V |
| 187kQ 1375k 75kQ Jis0ka | | .
l . . . L {
L . __1l | (=) I Analog
—_———————— | output
Resistor network | (+) i :
| o ~
| |
: I
-12V |-
_ _ ed T
L e =GND ' = - £ 3

3111 2.22 2995 D/A Converter

Analog To Digital Converters
Analog To Digital ( A/D converter ) fiom s 1nAUAUYBY D/A converter 1ag analog
voltage i luinssrflouliuiaes AD converter 12 &daanamueniyndhu g2
g 2 fiog &l usandauTaoasefueurdonmedumm ves AD converter uaaslugalii 2.23
fitin1si/dou A/D analog output 91 0-3V binary output 9¥8 MU FIM 2 910 0000 4
1111 #3011 A/D converter 9203 clock input @28
D C B A

|

clock
A/D Converter

analog input

0-3Vv

3111 2.23 A/D Converter

Tuz1 2.23 wa@INTINUYEY A/D converter MR input TUAS1AAITY analog voltage
(a2 output 1taATIY binary ¥3101M input voltage 9z0/douTiay 0.2 V binary output 9ZIW1

J \ t:’ s [ A ¢:;
YU 1 A1 1a8 A/D converter 1UAIT 19N 2.4 92ATIAUYINAL D/A converter 1a1519 71 2.3
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Analog input | Binary output Analog input | Binary output

Row 8s 4s 2s 1s Row 8s 4s 2s Is
Vin DCBA Vin D CB A

1 0 0 0 00O 9 1.6 1000
2 0.2 0001 10 1.8 1 0 01
0.4 0 010 11 2.0 1 010

4 0.6 0 011 12 22 1-0 1 1
5 0.8 . 01 00 13 24 1 1 00
6 1.0 01 01 14 2.6 1 1 01
7 1.2 0110 55 2.8 1 1 10
8 1.4 01 11 16 3.0 1 1 11

A1519N 2.4 Truth — table for A/D converter
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unii 3

ummamsaammuuazmsagn

v ]
TuTasenuiisglidudsznoundn 3 daudisfumuiedsgili 3.1

Telephone Line Telephone
Circuit > -
Pre-mic
And
Selector Voice
Changer

319 3.1 Aaveelasenu

4 d
3.1 @IUUBIAUATBIINIHNN ( Telephone Set )
A @  da o o 4:1”
nIed InsAwntianlsgnoudagasil
3.1.1 29931A0aUA ( Speech Network ) thuthiasdamnauninszuuyhiiffuszuy
vy b 4
Wi vedgygamdniumazduds suguszanleding wesdoayaiio1dled
[wes MC34114
3.1.2 2993dAoeYA ( Transmitter ) Suduiidudosyavesdflililigaununlaols
Tulas uas@oaadludaana il ndoamalyl
a . o -& o 4 s
3.1.3 2905 5Ud0ayA ( Receiver ) 19 Inuitomlasdayana Iiihmmnenaes Tnsfwnt
Tiihudes (Voice ) Ay
o d 5 o Y do a a o & A as
3.1.4 ladawaes ( Dialer ) inmihiiduiladagnanmnomy Insdwn e lildupme

o é 4 o d’
Tnsenn FuasodInsdnn lulasenuii dluuy Iny
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3.1.5 299505¢A4 ( Ringer ) Yntinasa0dudey

o

anaFonvinguens Insinn udunlas

Audyanaudouiieliglimsihiiddeimsezaadedas

a Jd o to 1 4 o o @

3.1.6 gAAINT ( Hook Switch ) imihiidademseaInsAnidiiugens 3 2 annz fie

an1IzunYy (Off Hook ) AZAATIZATINY ’
a o e ° 9/ P U Ay
3.1.7 2995U5A3 (Polar Guard Bridge) YinuihfidunszuaIdassningmelilitenses
v E 4 I3 k4
uaztlosdumsndudivesnszualv uenvniidaimihimudyana Ivfnisduanuas
¥ .

au'llunees uiafluduafiensndldudnses Insfnd

Tudanvesnendvays 2esdudioays 2esiuidoma vz ldleFues MC34114 s2ufy

TuTas IunazdrIng Faeg ldidunsesdsgili 3.2

= veery
Rl Nute
620
OC Level
Shik Receiver
c1 cop
22 uF:[_; 1 o
17V re
c2 4 .
100 ufF T
Loop 172.5 mA .
Current LR = l Vop
2 33v J——_}
[ S
30 iy
R23 421 W 1 L 3aur
AGT
Gnd
R3 i Ai = 0.61 HP_S—_L
510 idelone
RE g :
[:O 0.1 =a
5 MUTc,
e % a5 C* Logic Cxt. gf’:::;"
iy Delay Cki.
| S10 17 Select)

?

j

— 10 16 ims
i
}—-—« - Ca £ |
cs 10 < __,\il_” < Ofl'o\:;: (Pulse/Tone
0.1 . p
Note: Pin numbers shown are for the DIP package < 0« 0.1 Diaier Se(ec()'
Al-Ad are current amplifiers. /R‘;‘M‘s_
1225k

3111 3.2 2095TBIYaA



2095nszAsez1dlediues MC34017 2édne0sdegali 3.3

l l 160 k L
S =
Cc 1 15k -
2.2 ur
3oV
. ] 7 6 3
g AC,y RG -RC
Ang —-———

MC34017.X
Tip -t———-l(—WH .
1.0 4F 68k “C  RO1 RO2.. R
1 2 3 4

J, 50 uF

r 5V

-

Piezo Sound
Element

319 3.3 2993n52A9
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s o o as T s a
295 ladames  vxldlewes TeMs087 shmsadedyaamuminedaldifiuieesidoma

uazilesamerdiuanquesInsdwieg Idifugihsessudegiii 3.4

RI

8

[

R4

c2

Ci

vee
TONE OUT

TDMS5087

OSCIN

oscouTt

ﬂ 3.579MHz

MICI

47nF

NN

RXA  RXI

MC34114

q1I7 3.4 2esTIMVRURT O TNTANIT

RXO1

RX02

SPEAKER
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\ Aﬂ‘ o
3.2 sauvesyanlasaes
' ¥
yanldsuidesezilszneudisdiudifg 3 daudsil
3.2.1 209513 1A ( Pre-microphone ) Yhnthiivnedygnandsayaninlulas Truluse
2
yu

. . . . . i 4
3.2.2 2vsulasudsana (Voice ) hmthinlaswdsayaiie lilvidousudodld 1905l

P (=3 ar [ H
o214 ledwes RTS0072 SuatSuautides
[ 5 3 9 d' [ P d. 1] d‘ =
3.2.3 295UNE0 ( Audio amp. ) Ymthflvnedggnandesidiumsndoudoan
Vet 2
ud Itanuusanniy

. bl [
dingaunia 3 daudndaeiuez 1dressandsgilin 3.5

0.047uF
15k " ax or
rx/\r | ] i @
¢ 2 15 220 é' ™
s b 0.001uF
10pF 3 !
.  Rrsooms I}J
1 +VCC3-5V
0.047uF
s [ 2 J
+VCC3- SV
" AV
27 |
an —3 9
o 1
an SopF
N VRI
I
| 220k
5.6k 0.047uf ! |
Mic M,\,___{ c18is
GND

317 3.5 299sgan]asudoma
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[ 4 [ o
3.3 maesuiuATe s uInIdnn
[ a =) s o d " o d P -
msaegan/doudsudinugaInsfini szredgapaemiynvesisesvanadoudin 10
o o 4 a d @ w1 e 1
yoaya Insiwn ( lediwes MC34114) uazez1deing Wuddadedyaaninlylng Triuh
wwdoansaednusdsiyalaoass nsdlhideansnlaowdos niederdiesnfouidos

nstindesmsnlfoudsaya  Asaasnugii 3.6

Line Telephone

Telephone

G i

Circuit

Microphone Pre
Mic

Voice

Changer

91l 3.6 uaaansAeyanlanudsayardiiuaes Tnsfwn



38

uni 4

ATINAadiiasHan1Inaasy

siatetunar 1 lunsnanesd 2 yaite
- g Tnsdnn
- ganldoudoeya
4.1 manaseayanTesTndin
4.1.1 MINAABNWITBIYA
Sunsunsnanes
1.Aervsmugilii 2.1 FuffursesdsayaiidmsudaunsSuidoaa
2. s0'lWlase 12 Tamidhiaaesusades I MBoaluraes
3snstleudyenalaninnnind 2 Kez idumisiidhylulas Tiuduwm voeses
doaya (11 6,7 veale® MC34114 ) udahmsTaniyniioenainasesidoayaiiv lazes
Tédyanaueniyndsgy 4.1

1Y AaC 10:1PROEE B SGmY AC 161 PROBE

2oopsOIY Trigiaf
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4.1.2 MINAaBINes ladames
o o -~ L4 9y o - o v P
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v Y a a J o J
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img/0DIV  Tei s‘ﬁj’-

=

PEE TERPTRPINE SNV PEDY R

CLESORDRTA - o
Funr“rmﬂ

31 4.2 dyananiudgh ldninmsnaninaay 1
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a5 REALTEK RTS0072B

VOICE CHANGER

Features

*+ Wide operating voltage range: 3.0V to 5.0V
** Low power consumption
«+ Several selectable voice effects
*+ Transposing voice (higher or lower)
++ Amplifying voice
*+ Robotic voice
*+ External memory is not required. -
«+ \ariable resistors or switches can apply to adjust the transposed-voice effect.
** Built-in “Silence” function '

*+ For applications in toys, masks, telephone systems and other voice fields

General Description

The RTS0072B is a single-chip CMOS LSI designed for voice changer applications, which
transpose or distort one voice into another by encoding the input audio signals in normal speed, then
transmit the output audio sigrals with an unusual speed.  This is accomplished by sampling the
imput audio sienals jmo divital sienals and re-arravging the digital signals to generate a different

voice from the criginal voice.



~ WMOTOROLA
g2 SEMICONDUCTOR

MC34114

TECHNICAL DATA
[ Specifications and Applications
Informaticn
s TELEPHONE SPEECH NETWORK

WITH DIALER INTERFACE

The MC34114 is a monolithic integrated telephone speech net-
work designed to replace the bulky magnetic hybrid circuit of a
telephone set. The MC34114 incorporates the necessary functions
of transmit amplification, receive amplification, and sidetone con-
trol, each with externally adjustable gain. Loop length equalization
varies the gains based on loop current. The microphone amplifier
has a balanced, differential input stage designed to reduce RFI
problems. A MUTE input mutes the microphone and receive
amplifiers during dialing. A regulated output voltage is provided
for biasing of the microphone, and a separate output voltage
powers an external dialer, microprocessor, or other circuitry. The
MC34114 is designed to operate at a minimum of1 2 volts, making
party line operation possible.

A circuit using the MC34114 can be made to comply with Bell
Telephone, British Telecom (BT), and NTT (Nippon Telegraph &
Telephone) standards. It is available in a standard 18-pin DIP, and
3 20-pin SOIC (surface mount) package.
® Operation Down to-1.2 Volts )

e Externally Adjustable Transmit, Receive, and Side_tone_ Gains
e Differential Microphone Amplifier Input Minimizes RFI

Susceptibility
e Transmit, Receive, and Sidetone Equalization on Both Voice

and DTMF Signals
* Regulated 1.7 Volts Output for Biasing Microphone
® Regulated 3.3 Volts Output for Powering External Dialer or

TELEPHONE SPEECH
NETWORK WITH
DIALER INTERFACE

SILICON MONOLITHIC
INTEGRATED CIRCUIT

P SUFFIX
PLASTIC PACKAGE
CASE 707

20 @3 :
7 ‘ DW SUFFIX

PLASTIC PACKAGE
CASE 7510

PIN CONNECTIONS
(Top View)
(DIP Package)

MPU % —~_
¢ Microphone and Receive Amplifiers Muted During Dialing ccgn 18 [1Voo
¢ Differential Receive Amplifier Output Eliminates Coupling R[] 2 17 {1 MUTE
Capacitor 2 ve ] 3 G
. . A 1
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ABSOLUTE MAXIMUM RATINGS

Parameter Value Units
Ve Supply Voltage -1.0, +12 Vdc
Voltage at Vpp (Externally Applied, Vcc = 0) -1.0, =6.0 Vdc
Voltage at MUTE, MS (Vcc > 1.5 Volts) -1.0,Vpp +0.5 Vdc
Voltage at MUTE, MS (V¢cc = 0) -1.0, +6.0 Vdc
Voltage at RAGC (0 < V¢c < 12 Volts) -1.0, -6.0 Vdc
Current through Ve, LR 130 mA
Current into Zg (Pin 15} 3.0 mA
Storage Temperature - 65, - 150 “C

“Maximum Ratings” are those values beyond which the safety of the device cannot be
guaranteed. They are not meant to imply that the devices can be operated at these limits. The
“Recommended Operating Conditions” provides conditions for actual device operation.

RECOMMENDED OPERATING LIMITS

Parameter Min Typ Max Units
Ve Voltage (Speech, Pulse Mode) +1.2 - +10.5 Vdc
(Tone Dialing Mode) +3.3 — +10.5
Loop Current (into V) (Speech, Pulse Mode) 4.0 — 120 mA
) (Tone Dialing Mode) 15 — 120
Receiver Impedance ' 50 — — [N
Voltage at MUTE, MS (Vce > 1.5 Volts) 0 — VDD Vdc
- R1 (Resistor from V¢ to Vg) 100 — 1800 Q:
Ambient Temperature . -20 — +70 °C

All limits are not necessarily functional concurrently.

ELECTRICAL CHARACTERISTICS (Tp = 25°C, See Figure 1)

Parameter Symbol Min 1 Typ ] Max I Units ]
SUPPLY CURRENT
Supply Current into V¢ (Pin 2 open, R12 = 25 k, Vpp unloaded) mA
1 Speech Mode (Figure 2) Vcc = 1.2 Volts lecsp 4.0 5.0 5.5
Vce = 3.5 Volts 8.0 1 12
Vce = 8.0 Volts 10 12 14
Ve = 10.5 Volts = 13 —
Tone Mode (Figure 4)  Vcc = 3.3 Volts lect - 14 -
Vcce = 8.0 Volts — 16 =
Vce = 10 Volts — 18 =
VOLTAGE REGULATORS
VR Voltage (I = 65 pA, Ve = 2.5V, Figure 5) VR 1.6 1.7 1.85 Vdc
Load Regulation (0 < Ig < 300 A, Ve = 2.5 VI —_ 0.2 0.5 Vdc
Line Regulation (IR = 65 xA, 2.5 < Vce < 10.5V) -70 =20 +70 mVdc
Vpp Voltage (Vce = 3.8 V. Ipp = 0, Figure 6) Vpp 3.1 33 3.7 Vdc
Line Regufation (Ipp = 0. 5.0V <Vcc < 105V) -70 =30 +70 mVdc
Maximum Output Current (Vcc = 3.8V, Vpp =3.0V) IDDMAX mA
Speech Mode 0.8 1.0 —
Pulse, Tone Mode 2.2 2.5 —_
Input Leakage Current (Vo = 0, 3.3 Volts applied to Vpp! likg nA
Mute open or at Vpp — 0.02 0.5
Mute = 0 Volts - 180 —
;
MC34114 MOTOROLA
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ELECTRICAL CHARACTERISTICS — continued (Tp = 25°C, See Figure 1)
l Parameter ] Symbol l Min I Typ ] Max I Unit?]
MICROPHONE AMPLIFIER
Gain (Mute = Vpp) Gmic 28 30 32 ds
Input Common Mode Rejection Ratio (1.0 kHz) CMRR 20 26 —_ dB
Input Impedance (Each Input) RINMIC 14 20 27 k()
MCO DC Bias Voltage (Ve > 3.4V, Mute = Hi) VmMmcooc 0.85 1.1 1.25 Vdc
(Vee = 1.2V, Mute = Hi) 0.6 0.71 0.93
(Mute = 0V) —_ 0.08 —_
MCO Max Voltage Swing (THD = 5%, Vcc > 2.7 V) VMCOAC — 2.0 -— Vp-p
(THD = 5%, Vcc = 1.2V) — 500 —_ mVp-p
MCO Output Impedance ZMCO - 270 - 0
MCO Output Current Capability (THD = 5%) IMco — 160 —_ nA
Gain Reduction when Muted (Mute = 0 Volts, f = 1.0 kHz) GMmUT 55 70 — dB
RECEIVE AMPLIFIER i
RXI Bias Current (Mute = Hi) IiBR . — 50 —_ nA
RXO1, RXO2 Bias Voltage (Vg = 1.2 V) Rxpc 580 630 695 mVdc
(Vce > 3.0.V) 585 650 720
RX01-RX02 Offset Voltage (Vcc > 3.0 V) Rxvos -35 0 +35 mVdc
RX01-RX02 Max Voltage Swing (Figure 9) VRXAC _
(THD = 5%, Receiver = x| —_ 2.2 — Vp-p
(THD = 5%, Receiver = 150 1) - 800 — mVp-p
Internal Feedback Resistor (for muting) REINT — 1.0 — kQ
RXO1 & RX02 Source Current IRX . 26 32 35 mA
INTERNAL CURRENT AMPLIFIERS
TXI Input Impedance RTxI 0.85 1.0 1.15 kQ
ZB Input Impedance Rzg . —_— 500 — Q
RXA Output Impedance RRXA —_— 10 —_ kQ)
AC Current Gain AA
TXI to Ve (VRAGE = 0 V) GTx — 100 —
TXl to Vee (VRaGE = 1.3 V) - 50 —
ZB to RXA (VRaGC = 0 V. RXA = AC Gnd) Gzg — 0.5 —
ZB to RXA (VRAGC = 1.3 V. RXA = AC Gnd) — 0.25 —_
TXI to RXA (VRaGge = 0 V. RXA = AC Gnd) GsTA — 1.22 —
TXIto RXA (VRAGC = 1.3V, RXA = AC Gnd) —_ 0.61 —
DC INTERFACE
LR Level Shift (Vcc-VLR) ‘ Vdc
(ILoop = 20 mA, Mute = Vpp) AVIRS — 2.8 —
(IlLoop = 80 mA, Mute = Vpp) - - 3.5 -
(lLoop = 20 mA, Mute & MS = 0 V) AVIRT — 3.8 —
(ILoop = 80 mA, Mute & MS = 0 V) — 5.0 —
Ve Boost (I oop = 20 mA, Mute & MS AViRB 0.7 1.0 1.2 Vdc
switched from Hi to Lo, R1 = 620 Q)
RAGC Current (VRagc = 0V) IRAGC — -40 — nA
: (VRAGC = 1.0V) —_ -12 —_
MOTOROLA MC34114
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ELECTRICAL CHARACTERISTICS — continued (T4 = 25°C, See Figure 1)

[ Parameter ] Symbol ] Min ] Typ I Max l Unit?]
LOGIC INPUTS
MUTE Input Impedance (Vcc > 1.2 V) RmuT — 60 - kQ
(Vcc = 0V, 0 < Mute <6.0V) - >60 - M
Input Low Voltage ViLmT 0 _ 1.0 Vdc
Input High Voltage Vikmt |VDD-05] — Voo Vdc
Holdover (Delay for Receive amplifier to return TMUT 8.0 1 25 mSec
to full gain after Pin 17 switches from 0 to Vpp)
MS Input Impedance (Vcc > 1.2 V) Rms - 60 - k()
(Vce = 0V, Mute = open or Vpp) = >50 —_ MQ
(Vce = 0. Mute = 0) - 4.0 — kQ
Input Low Voltage ViLms 0 —_ 0.3 Vdc
Input High Voltage VIHMS 2.0 — Vpbo Vdc

SYSTEM SPECIFICATIONS (f = 1.0 kHz unless noted, Ta = 25°C, Refer to Figure 1)

Parameter Symbol Min ] Typ I Max l Units l
LINE INTERFACE
Vcce DC Voltage (Pin 1) Vee Vdc
Bell Telephone Standard and NTT Specs. (R2 = 43, R3 = 13 Q)
Speech Mode ILoop = 10 mA 1.7 2.0 23
ILoop = 20 mA 3.0 3.4 3.7
ILoop ¢ 30 mA 3.5 4.1 4.5
ILoopP = 120 mA 8.5 9.9 10.5
Tone Mode ILoop = 20 mA 39 4.1 43
ILoop = 30 mA 4.5 5.1 5.5
British Telecom Standard
(R2 = 430 + 2.5V Zener, R3 = 13°Q)
Speech Mode ILoop = 10 mA : — 4.2 -
lLoop = 20mA " - 5.9 -
ILoop = 30 mA ) - 6.9 -
ILoop = 70 mA . — 10 —
AC Terminating Impedance (I oop = 20 mA, Figure 11) ZAC 500 600 700 9]
RECEIVE PATH
Gain (Ve to RXO1-RX02, Figures 14, 15) GRx ds
3 IlLoop = 20 mA -7.2 -6.1 -5.0
ILoop = 100 mA -13.5 -1 -9.5
AGain (GRx @ 100 mA versus 20 mA) AGRX ~7.5 -6.0 -4.5 dB8
Muted Gain (Mute = Logic 0, I{oop = 20 mA) GRXM - ~22 -20 ds
Distortion (at RXO1-RX02, V¢ = 250 mVrms) THDR %
f = 300 Hz — 0.3 —
f = 1.0 kHz — 0.2 2.0
f = 3.4 kHz — 0.02 -
Output Noise Across RXO1-RX02 (@ 1.0 kHz) NRXO — 4.0 — uVrms
TRANSMIT PATH
Gain (MC1-MC2 to V¢, Figures 12, 13) Grx dB
ILoOP = 20 mA 36 38.5 40.5
ILOOP = 100 mA 29 325 35.5
AGain (GTx @ 100 mA versus 20 mA) AGTX ~7.5 -6.0 -4.5 d8
Max Ve Voltage Swing (THD = 5%, Figure 8) ' VTXMAX Vp-p
ILooP = 20 mA — 3.0 — '
ILoop = 100 mA — 2.3 =
Gain Reduction when muted (MC1-MC2 to Ve, Mute = 0 V) GTXM — 68 — ds
Distortion (0 dBm @ V() THDT %
f = 300 Hz — 0.5 -
f = 1.0 kHz — 1.5 3.0
f = 3.4kHz — 1.3 —_
Output Noise at Vcc (@ 1.0 kHz) i NTXO — 17 — pVrms
SIDETONE
Sidetone Gain (Gain from Vg to RXO1-RX02 with Gst — -27 -22 d8
signal applied to MC1/MC2, I gop = 20 mA)

MC34114 MOTOROLA
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PIN DESCRIPTIONS
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Pin Number
Symbol (solc) (DIP) Description

Vee 1 1 Power supply pin for the IC. Supply voltage is derived from loop current. Transmit amp output
operates on this pin.

LR 2 2 Resistors R2 +R3 at this pin set the DC characteristics of the circuit. The majority of the loop
current flows through these resistors. Other components may be used to produce required DC
characteristics for individual regulatory agencies.

Vg 3 3 A resistor or appropriate network (R1) connected from this pin to V¢ sets the AC terminating
impedance (return loss spec).

VR 4 4 A 1.7 volt regulated output which can be used 1o bias the microphone. Additionally, this
voltage powers a portion of the internal circuitry. Can nominally supply 300-500 HA.

GND 5 5 Ground pin for the entire IC. Normally this is not connected to, nor to be confused with earth
ground.

MC1 6 Inverting differential input to the microphone amplifier. Input impedance is typically 20 k().

MC2 7 Non-inverting differential input to the microphone amplifier. Input impedance is typically 20 k().

MCo 8 Microphone amplifier output. Amplifier's gain is fixed at 30 dB.

RAGC 10 9 Loop current sensing input. The voltage at this pin, determined by the loop current and R3,
operates the loop length equalizatinn circuit. -

TXI 1 10 Input to the transmit amplifier from the microphone amplifier, DTMF source, and other sources.
Input impedance = 1.0 kf).

RX02 12 n Receive amplifier non-inverting differential output. Current capability to the receiver is typically
set at =3.0 mA peak.

RX01 14 12 Receive amplifier inverting differential output. Current capability to the receiver is typically
=3.0 mA peak. Gain is set by R8.

RXI : 15 13 Summing input to the receive amplifier. This pi~ is an AC virtual. ground.

RXA 16 14 Summed outputs of the receive current amplifier, sidetone amplifier, and an AGC point.
Normally connected to the receive amplifier input (RXI) through a coupling capacitor.

Z8 17 15 Input 1o the receive current amplifier. A balance network (Z8) is connected between this pin
and Vcc. The network affects the receive level and sidetone performance. Input impedance is
=~500 9 in series with a diode.

MS 18 16 Mode Select Input. A logic ““1” sets the IC for pulse dialing. A logic ““0" sets the IC for tone
(DTMF) dialing. Effective only if MUTE is at a logic 0", Input impedance is = 60 k.

MUTE 19 17 Mute input. A logic “1" sets normal speech mode. A logic “0” mutes the microphone and
receive amplifiers and allows MS to be functional. Input impedance is =60 k) referenced to
VDD An internal fixed delay of 11 mSec minimizes clicks in the receiver when returning to the
speech mode.

Voo 20 18 A regulated 3.3 volt output for an external dialer. Output source current capability is 1.0 mA in
speech mode, 2.5 mA in tone dialing mode.

MOTOROLA MC34114
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FIGURE 1 — BLOCK DIAGRAM AND TEST CIRCUIT
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FIGURE 4 — Icc versus Vo (TONE DIALING MODE)
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FIGURE § — VR versus Ig versus Vee
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SYSTEM PERFORMANCE

FIGURE 10 — TIP/RING VOLTAGE versus LOOP CURRENT FIGURE 11 — AC TERMINATING IMPEDANCE versus
LOOP CURRENT .
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SYSTEM PERFORMANCE

FIGURE 16 — TRANSMIT NOISE SPECTRUM FIGURE 17 — RECEIVE NOISE SPECTRUM
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FUNCTIONAL DESCRIPTION

INTRODUCTION

The MC34114 is a speech network which provides the
hybrid function and the DC loop current interface of a
telephone, and is meant to connect to Tip and Ring
through a polarity guard bridge. The transmit, receive,
and sidetone gains are externally adjustable, and addi-
tionally, line length compensation varies the gains with
variations in loop current. The microphone amplifier
employs a differential input to minimize RFI
susceptibility.

The loop current interface portion determines the dc
voltage versus current characteristics, and provides the
required regulated voltages for internal and external
use.

The dialer interface provides three modes of opera-
tion: speech (non-dialing), pulse dialing and tone
(DTMF) dialing. When switching among the modes,
some parameters are changed in order to optimize the
circuit operation for that mode. The following table
summarizes those changes:

TABLE 1 — OPERATING PARAMETERS versus
OPERATING MODE

Function Speech Pulse Tone

LR Level Shift 28V 28V 38V
(Vee - VLR)

Vpp Current 1.0 mA 2.5 mA 25 mA
Capability

Microphone Functional Muted Muted
Amplifier

Receive Amp. Switched | Switched | Switchec
Internal Feedback Out In In
Resistor

DC LINE INTERFACE AND LINE LENGTH
COMPENSATION

The DC line interface circuit (Pins 1, 2, 3) sets the C
voltage characteristics with respect to loop current. S
Figure 22.

FIGURE 22 — DC LINE INTERFACE EQUIVALENT
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The DC voltage at V¢ is determined by the level shift
from V¢ to LR, plus the voltage across R2 and R3. Icc
is the internal bias current required by the MC34114,
nominally in the range of 10 mA. Icc can be reduced,
if necessary, by increasing R12, consistent with the
transmit and receive signal requirements (see the
Transmit Path section). See Figures 2-4, 8 and 9.

In the speech and pulse dialing modes current source
11 is off, and the level shift is due to Q1's base-emitter
drop (=1.4 V), 1.0 volt across the 20 k resistor, and the
voltage across R1, which varies with V¢ from 0.15 volts
to =1.0 volt. When the loop current coming in from Tip
and Ring exceeds the Icc requirement, the excess cur-
rent flows through Q1, R2 and R3, to set the slope of
the V-l characteristic for the circuit (Q1 has an equivalent
resistance of =10 Q). See Figure 10.

Inthe tone dialin~ * - ~de, currentsource l1ison, dre
ing an additional 7 ‘hrough R1, increasing the le
shift by =1.0volts -~ - © = 600 Q). This feature ensu
that, at low loop = :s, sufficient voltage is pres:
atVgocforthe DT o [ nals, and that the Vpp regula
supplies sufficier: v« <ge to an external dialer. The |
current increases . - 1.3 mA in this mode.

R1 must be kept . 2 range of 100 to 1800 (1. If 1
too large, insuffici=:* current will flow into Vg to b
up the circuit. If it 15 100 small, insufficient filtering
Vg will resultunless 7 is increased accordingly. Spe¢
signals must be we' “itered from Vg.

The voltage acrozs R3 determines the operation
the AGC circuit /ii.- - ngth compensation). As the v
age at RAGC ir from =0.4 volts to =1.2 vc
the AGC Contro! v . .:he current gain of the two A

MC34114
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points (Figure 1) from 1.0 to 0.5, thereby reducing the
gain of the transmit and receive paths by 6.0 dB. See
Figure 7. Pin 9 is a high impedance input.

The values of R2 and R3 can be varied as required to
comply with various regulatory agencies, to compen-
sate for additional circuitry powered by the loop current
(microprocessor, etc.), or to change the starting point
of the AGC function. If the AGC is not used, Pin 9 should
be connected to ground for high gains, or to VR for low
gains.

VOLTAGE REGULATORS

The MC34114 has two internal voltage regulators
which are used to power external as well as internal
circuitry.

The VR regulator provides 1.7 volts at a maximum
current of 500 uA (see Figure 5). This output is normally
used to set the DC bias into TXI (Pin 10), and to bias
the electret microphone. VR will typically be =300 mV
less than Vo when Vg is below 2.0 volts.

The Vpp regulator provides 3.3 volts at a maximum
of 1.0 mA in the speech mode, and 2.5 mA in the pulse
or tone dialing modes (see Figure 6). It is normally used

“to power an external dialer, and other associated cir-

cuitry. Vpp is normally =0.5 volts less than Ve until
Vpp regulates. It is a shunt type regulator which auto-
matically switches to a high impedance mode when
Ve falls below 1.4 volts. This feature prevents exces-
sive battery drain in the event a memory sustaining
battery is used with the external dialer. Leakage current
(with Ve = 0) is typically 0.02 uA with an applied
voltage of up to 6.0 volts at Vpp, with pin 17 open or
at Vpp. If Pin 17 is at ground, a current of several
hundred microamps will flow into Vpp and out of pin
17 (see paragraph on Logic Interface).

MICROPHONE AMPLIFIER

The microphone amplifier (Pins 6, 7, 8) has a differ-
ential input, single ended output, and a fixed internal
gain of +30 dB (31.1 V/V). The output is in phase with

61

MC2, and out of phase with MC1. The inputs (see Figure
23) have a nominal impedance of 20 k), and are
matched to provide a high common mode rejection
(typically 26 dB).

FIGURE 23 — INPUT STAGE
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To preserve a high CMRR against unwanted signals
induced in the microphone leads, the microphone
should be biased with two equal value resistors as
shown in Figure 1.

The output (MCO) has a DC bias voltage of ~1.1 volts~
(Vce > 3.0 volts), and can nominally swing =2.0-volts
p-p (500 mV p-p at Vo = 1.2 volts). The output imped-
ance is =270 (), and has a peak current capability of
=160 uA for 5% THD.

When the MC34114 is switched to either dialing
mode, the microphone amplifier is muted by =70 dB
(300 Hz-4 kHz), effectively disabling the microphone.
The DC voltage at MCO is =80 mV when muted.

TRANSMIT PATH
The AC transmit path consists of the components
shown in Figure 24 (taken from Figure 1).

FIGURE 24 — TRANSMIT PATH

The voltage output at MCO is converted to a current
into TXI by C5, R6, and TXI's 1.0 k input impedance
(with a slight error due to R12). A1 and A2 are current
amplifiers with a combined gain of 100. The AGC point
has a current gain of 1.0 at low loop currents, and

decreases to 0.5 as loop current increases. Therefore
the current gain from TXI to V¢ varies from 100 to 50
as loop current is increased. The resulting curient out-
putatVccactson R1and the line impedance (nominally
600 O each, C1is an AC short) to generate a voltage
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FIGURE 25 — RECEIVE PATH

Receiver

signal at Vce, and consequently, at Tip and Ring. The
voltage gain from MC1-MC2 to Tip and Ring is therefore
(first order):

G _ Am x 100 x AGC x R1/Z| INE
L (R6 + 1.0k

(Equation 1)

where Am is the gain of the microphone amplifier (31.1
V/V). At low loop currents GTx =84 V/V (38.5 dB), and
decreases to =42 V/V (32.5 dB) at higher loop currents,

for the component values shown in Figure 1 (@ 1.0kHz). _ -

For more precise calculations, consideration should
be given to the effects of C5 (in series with R6), R12 and
R7 (each in parallel with TXI's 1.0 k impedance), and
C10 and the ZB network (each in parallel with R1 and
Z{INE)- The cumulative effects of these additional com-
ponents is =1.5 dB.

The voltage signal at Vcc is out of phase with that at
TXI, and in phase with that at MC1.

The maximum available voltage swing at Vcc is a
function of the impedance at Vcc (R1/7/Zng). the DC
bias current at A2's output, and the Vcc DC voltage.
A2’'s bias current is determined by the bias current
through R12 (VR4R12 + 1.0 k}) which is gained up by
A1, A2 and the AGC point. Figure 8 indicates the max-
imum voltage swing at V¢g (with 5% THD).

RECEIVE PATH

The AC receive path consists of the components
shown in Figure 25 (taken from Figure 1).

R1, typically 600 Q, provides the AC termination
(return loss) for the receive signals coming in on Tip
and Ring (C1 is an AC short). The receive signal creates
an AC current through the ZB network and the 500 ()
resistor at the ZB pin. A4 reduces that current by 1/2,
and then feeds it through the AGC point which has a
gain of 1.0 at low loop currents. The AGC gain is reduced
to 0.5 as loop current increases. The AC current out of
the AGC point feeds through C8 to RXI, the receive
amp’s summing node (If C8 is large, RXA can be con-
sidered a virtual ground, and no AC current flows
through the internal 10 k resistor). The voltage swing
at RXO1 is then determined by the current through C8
and the R8 feedback resistor. The second op amp (at

RX02) is internally configured for inverting unity gain.
The voltage gain from Tip and Ring to RXO1-RX02
(differential) is (first order):

oy - REXAGC
RX = (z8 + 500)

where ZB = R10 + R9/C9 (=R10 + R9).

For more precise calculations, the effects of C9 and
C8 must be considered. C9 provides a phase shift tc aid
sidetone cancellation (see paragraph on Sidetone), and
C8 can be selected to provide low frequency roll-off.

(Equation 2)

" High frequency roll-off can be obtained by adding a

feedback capacitor across R8. For the component values
shown in Figure 1, the receive gain measured =0.495
VIV (-6.1dB) at low loop currents, and reduces to =0.25
VNV (- 12 dB) at higher loop currents (@ 1.0 kHz).

When the MC34114 is switched to either dialing mode
(iMiute = low), the receive gain is muted by the switching
in of the internal feedback resistor (RpnT from RXO1
to RXI) — typically 1.0 k1. The effective feedback resis-
tor for the amplifier is now the parallel combination of
R8 and RgNT- The amount of muting (in dB) can be
calculated from:

A8 + ReNY
REINT
The internal resistor is switched in coincident with Mute
(Pin 17) switching low. However, when Mute is switched
high, a delay (nominally 11 mSec) occurs before the
internal resistor is switched out. This feature prevents

dialing transients (particularly during pulse dialing)
from being heard as loud clicks in the receiver.

The DC bias voltages at RXI, RXO1 and RXO2 is =0.65
volts. The bias current at RXI is =50 nA into the pin.
The maximum voltage swing at RXO1 and RXO2 is a
function of the receiver impedance (typically
100-150 ), and the value of the two l¢x current sources
in Figure 25. Iy, set by R12 (between VR and TXIl), is

exyual i | _ VR x50xAGC
™7 (R12 + 1.0k

Figure 9 indicates the maximum voltage swing available
to the receiver.

GRxM = 20 x log < ) (Equation 3)

(Equation 4)
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SIDETONE CANCELLATION

Sidetone cancellation is provided by current amplifier
A3 (see Figure 1) which generates a current represen-
tative of the transmit signal to cancel the reflected side-
tone signal coming in through ZB and A4. To achieve
perfect cancellation (no AC current out of RXA), it is
necessary that:

ZB = (40 x R1/ZyNE) - 500 2 (Equation 5)

where ZB is the network composed of R, R10, and C9,
and Z(|NE is the AC impedance of the line. The reactive
components of the line’s impedance can be compen-
sated for by making the ZB network comparably reac-
tive. In Figure 1, C9 provides a phase shift to compen-
sate for the phase shift created by the phone line.

LOGIC INTERFACE (Mute and MS)

The two logicinputs (Mute and MS) are used to switch
the MC34114 between the speech and dialing modes
according to the following table:

TABLE 2 — LOGIC INPUTS

Mute MS i Mode
High X Speech

Low High Pulse Dialing
Low Low Tone Dialing

Table 2, together with Table 1, describes the condition
of the MC34114 in the various modes. Figure 26 shows
the input configuration for the Mute and MS pins.

FIGURE 26 — LOGIC INPUTS

Voo
2 Z 120 k%
Mute (}17 To Internal

% Circuit
To Level
60 k Shift Ckt.
MS AAA
16
Vce

The Mute input has a nominal input impedance of 60
k(l, referenced to Vpp. This pin may be left open for a
logic “1,” or connected to VpD. A logic “1" is defined
as between Vpp-0.5 volts and Vpp. A logic “0" is
defined as between ground and 1.0 volt. The switching
threshold is =2.3 volts. When Mute is switched low
(speech to dialing), the changes listed in Table 1 will
occur within 10 us. Upon switching high (back to speech
mode), however, the receive amplifier feedback resistor
will be switched out after a delay of (typically) 11 ms.
This feature prevents dialing transients (particularly
during pulse dialing) from being heard as loud clicks in
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the receiver. The other functions listed in Table 1 trans-
fer within 10 us.

The MS pin is functional only when Mute is low and
its only function is to provide an additional voltage level
shift between Ve and LR in the tone dialing mode (see
the section on DC Interface). The input impedance is
=60 k() when Vce > 1.5 volts. A logic “0” is between
ground and 0.3 volts, and a logic “1” is between 2.0
volts and Vpp. The switching threshold is typically 0.75
volts. If unused, this pin must be connected to ground
or Vpp. and not left open.

When Ve = 0 (on-hook condition), and a voltage in
the range of 0 to0 6.0 volts is applied to Mute, a leakage
current of (typically) 0.02 A will flow if Mute and VbD
are at the same voltage. If Mute is at a voltage different
from Vpp, current will flow through the internal resis-
tors and/or diode. If amemory sustaining battery is used
in conjunction with an external dialer, and is configured
so that its voltage appears at Vpp. Mute must be
allowed to float or be connected to VDD — otherwise
current (in the range of 100-200 xA) will flow from the
battery through Vpp and out of the Mute pin.

When Ve = 0. and a voltage inthe range of 0 to 6.0
volts is applied to MS, a leakage current of (typically)
0.01 uA will result as long as Mute is open or at Vpp.
If Mute is at ground, an equivalent 3.5 k() parasitic resis.
tance exists between MS and Mute.

When Vce < 1.5 volts, the Mute function is non-
existent and the MC34114 will be in the speech mode.

APPLICATIONS INFORMATION

DESIGN SEQUENCE :

The design sequence for incorporating the MC34114
into most applications will be as follows (refer to Figure
1)

1) Decide on the AC terminating impedance (return
loss), and select R1 to be that value (typically 600 Q). If
there are other devices powered by the loop current
which will be in parallel with R1 (such as a pulse dialing
circuit) which lower tie effective terminating imped-
ance, R1 can be inciased accordingly.

2) Select the maxiir.um value of R12 which will pro-
vide the minimum required transmit and receive signals
according to Figure: @ and 9. :

3) Select the suni {R2 + R3} to provide the desired
Tip and Ring DC vc' = versus loop current character-
istics. Then select -+~ "¢ the desired starting point of
the loop length ¢ znsation. The compensation

begins when the v-. . . across R3 is ~0.4 volt.

4) SelectR4 and . tiiey should be equal) to properly
bias the microphor:. e microphone’s manufacturer
should be consulte:: . - *his information.

5) Select R6 for ¢r.o=r transmit gain. See equation
1. Then select C5 ' srovide low frequency roll-off.

Adjust R6 as required.

6) Selectthe ZB n- v ork (R9, R10, C9) to provide side-
tone cancellation. See equation 5.

7) Select R8 for pr .- i+ receive gain (depends on the
specific receiver us.- - ‘2 equation 2. Then select C8
to provide low frequ. . . roll-off. Adjust R8 as required.
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Additional comments on Figure 1 components:

1) Capacitors C1, C2, and C7 are required to stabilize
the respective regulators. In most applications it should
not be necessary to change from the values shown in
Figure 1.

2) C3 and C4 can be selected to provide low fre-
quency roll-off for the microphone signals.

3) C10 filters noise generated by the MC34114, and
should be close to the V¢ pin. Its recommended value
(0.01 wF) is such that it does not noticeably affect the
system parameters. It can be increased, if desired, to
provide high frequency roll-off for both transmit and
receive signals. This, however, will affect the return loss
specification at higher frequencies.

4) Since TXl is a (relatively) low impedance current
input, it is a convenient point for injecting any signals
which are to be transmitted out onto Tip and Ring. C6
and R7 are shown for transmitting the DTMF signals
from a dialer. Additional RC networks can be connected
to TXI for transmitting signals from speakerphones,
mecdems, or other signal sources. The voltage gain from
each signal source to Tip and Ring is:
_ ZNE//R1 x 100 x AGC

(Rx + Zcx)
where Ry and Zcx represent the impedances of the R
and C for the particular signal source. If several signal
sources are connected to TXI, the parallel combination
of R6, R12, the internal 1.0 k resistor, and any other RCs
at this pin must be considered when setting the gain
for each signal.

(Equation 6)

Gs
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5) The 12 volt zener diode shown in Figure 1 is for
transient protection, and normally dces not conduct,
Transient and overvoltage protection MUST be pro-
vided externally so that the Absolute Maximum Ratings
are not exceeded.

BASIC TELEPHONE CIRCUIT

Figure 27 depicts a complete basic telephone using
the MC34114 speech network, the MC145412 pulse/tone
dialer, and the MC34017 tone ringer.

The MC34114 prO\}ides the speech network/hybrid
functions, and its component values are calculated as
described previously in this data sheet. The resistor
from Vg to Vg is 820 Q) (rather than 600 ) in this
example since it is in parallel with the 2.0 k) resistor in
the pulse dialing transistor network (providing and
effective 600 Q termination).

The MC145412 dialer is a pulse/tone dialer with 10
number memory, including last number redial. Power
to the dialer is from the MC34114's Vpp output, diode
connected with a memory sustaining battery.

The MC34017 tone ringer (see its dats sheet for
details) is connected directly to Tip and Ring as it is not
necessary to disconnect it when off-hook. This circuit
has an REN =0.5, and meets all EIA-470 and Bell system
requirements for impedance, anti-bell tapping, and
turn-on/off thresholds.

OPERATION WITH A POWER SUPPLY
Figure 28 indicates how to incorporate the MC34114
into a circuit where a power-supply is used.

FIGURE 27 — BASIC PULSE/TONE TELEPHONE

Hook Switch
Tip——1
0.47| 3a¢ .
l._.”_4,_4,vv_4 Receiver
Ring —
Vce ZB RXA RXI RX0O1 RXO02
Tone Ringer
MC34017
Vg VR
MC34114
neyped = - Speech
123 iA—H ® Network o
4|s5|6|B+— : MC145412 AGC MC1 g
718l9|Cl—: Dialer 13 :
“[o[#[oH: o = MC2 -
{ Mo Mute
: V 1 Gnd
¢ . VDD ]
1ca L e i Voo
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3.58 MHz T3 DTeF e L | MS TXI MCO
T_losc2 Ms Vss| % | |
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FIGURE 28 — USE WITH A POWER SUPPLY

HS1 RL1

1 uF

e Q1o ! 1
X To,m

Tone Ringer
MC34017

OH

MC145412

Dialer

HS2
O O——19V
ni v . DZB
= Vee Z8
620
Vv
22 MC34114
RL1 I Speech
2N2222 NCH LR Netveprk

RAGC
E Gnd

A transformer (T1) is required at Tip and Ring to pro-
vide the isolation required between the phone line and
any AC power and earth ground. (The transformer must
be rated to handle the loop current.) Since the loop
current does not pass through the MC34114, loop length
compensation is not possible:in this circuit, and pin 2
(LR) is left open. The RAGC pin is grounded, setting the
transmit and receive gains to their maximum.

The transformer provides a path for the power supply
to reach the MC34114, while simultaneously coupling
speech signals between Tip/Ring and the MC34114. The
two series diodes provide transient clamping, as does
the 12 volt zener diode. Although a +9.0 volt supply is
shown, other voltages can be used as long as the
MC34114 receives between 4.0 and 10.5 volts at Vcc.

Because of the isolation requirement, the MC145412
dialer requires a relay (RL1) to break the loop current
during pulse dialing. The relay is normally off, and ener-
gized only during pulse dialing. The 1.0 uF capacitor
(rated 250 volts min., NPO) across the relay contacts
helps absorb transients generated during pulse dialing.

ALTERNATE MICROPHONE CONFIGURATIONS

The MC34114 is designed for use with electret micro-
phones, although dynamic microphones can be used.
Carbon microphones are not recommended as they
generally require considerable bias current which is not
available from the MC34114's regulators.

When using an electret microphone which requires
more than 1.7 volts, but less than 1.0 mA for bies, it can
be biased from Vpp instead.

If a three terminal electret microphone (containing an
internal biasing resistor or equivalent) is used, it should
be connected to the MC34114 as shown in Figure 29.
The common mode rejection of the balanced circuit
shown in Figure 1 is not present however, and care
should be taken to prevent unwanted signals (radio sta-

tions, noise, etc.) from being picked up by the micro-
phone leads.

FIGURE 29 — 3-TERMINAL MICROPHONE

VR or
Voo

MC1
MC34114

0.1

Figure 30 indicates use of the MC34114 with a dynamic
microphone. The output level of dynamic microphones
is generally lower than electret units, and so the gain
of the transmit path will have to be adjusted
accordingly.

FIGURE 30 — DYNAMIC MICROPHONE

il MC34114

Dynamic
Microphone

MC2
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FREQUENCY CHARACTERISTICS FIGURE 31 — TRANSMIT HF ROLL-OFF
Frequency characteristics for both transmit and
receive signals are dependent entirely on the external

R6A R68
components. The amplifiers within the IC have MCO——'”_”"W—‘_E_'\'V"_*TXI
C
GS I tx

bandwidths from DC extending to in excess of 50 kHz,
and therefore do not provide roll-off within the —
voiceband.

Low frequency roll-off for the transmit signals can be
set by adjusting C3 and C4, or C5, or a combination of
the three. High frequency roll-oft can be provided by g (R6A + R6B + 1.0 k)
replacing R6 with the network shown in Figure 31. 2= (R6A x (R6B + 1.0 k) x Cyyx)

The 3.0 dB upper frequency is determined by:

(Equation 7)

)

Switches shown in on-hook position.

3) Ali diodes 1N4002.
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pensation fot
on. Figure 32
while Figure 33
pplication notes
and Figure 33
design and per-

. as well as variations of these two

both handset and speakerphone operati

(Mike mute) function, and line length com
uses the MC34018 speakerphone [C,
uses the MC34118 speakerphone IC. A
AN1002 and AN1004 (for Figure 32
respectively) should be consulted for

formance details

circuits.
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Figure 32 and Figure 33 depict two featurephone cir-

Low frequency roll-off for the receive signals can be
cuits which include the following functions

set by adjusting C8, and high frequency roll-off can be

set by placing a capacitor across R8.
memory pulse/tone dialer, tone ringer, a “Privacy”

handset and speakerphone operation, ten number

FEATUREPHONE DESIGN
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EMI( SUSCEPTIBILITY

Potential EM! susceptibility problems should be physically close to the pins. TXI, RXI, and ZB should
addressed early in the electrical and mechanical design also be considered sensitive to EMI signals.
of the telephone. EMI may enter the circuit through Tip The microphone wires within the handset cord can
and Ring, through the microphone wiring, or through act as an antenna, and pick up nearby radio stations. If
any of the PC board traces. The most sensitive pins on this is a problem in the final design, adding RF filters
the MC34114 are the microphone amplifier inputs (MC1, (consisting of ferrite beads and small (0.001 xF) ceramic
MC2). Board traces to these pins should be kept short, capacitors) to the PC board where the wires attach to
! and the associated components should preferably be the board can generally reduce the problem.

SUGGESTED VENDORS

r Microphones
Primo Microphones Inc. MURA Corp. Hosiden America Corp.
Bensenville, lll. 60106 Westbury, N.Y. 11590 Elk Grove Village, lll. 60007
312-595-1022 516-935-3640 312-981-1144
Model EM-60 Model EC-983-7 Model KUC2123
Telecom Transformers
Microtran Co., Inc. Stancor Products PREM Magnetics, Inc.
Valley Stream, N.Y. 11528 Logansport, IN 46947 McHenry, lil. 60050
516-561-6050 219-722-2244 815-385-2700
Ask for Applications
Bulletin F232

Onan Power/Electronics
Minreapolis, MN 55437
612-921-5600

Motorola lnc. does not endorse or warrant the suppliers referenced.
Compliance with FCC or other regulatory agencies of the circuits described herein is not implied or guaranteed by

Motorola Inc.
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