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SpecifFcations and Applications
Inform ation

WITH DIALERINTERFACE

TheM C34114isamonolithicintegratedtel ephonespedchnet
WOrkdesignedtorepL acethebul KY magneti chybridcircuitofa
telephoneset  TheMC34114incorporatesthenecessarY functionS
OftransmitamPlification receiveamplification 8ndsidotonecon

trol eachwithextern8 yadjustablegain Looplengthequalization

variesthegainsbasedonloopcurrent  Themicrophoneamplifier
haSabalanced differentialinputstagedesi 9nedtoreduceRF

PrOblemS A MUTEinput mute the microphone and receive

amplifiersduringdialing  Aregul8tedoutputvoltageisprovided
for biasin90fthe rnicrophone and a separate outputvoltage
POWerSaneXternaldialer microprocessor OrOthercircuitry The
PartylineoperationpossibLe

AcircuitusingtheM C34114canbemadetocomplywithBel |
Telephone BritishTelecomtBTI andNTT  NipponTelegraph

TelLephone standards ItiSaVailableinastandard18 PinDIP and
a20 PinSOtC surfacemountl package

e OperationDowntol 2Volts
e ExternalLyAdjustableTransmit Receive andSidetoneGains

e DifFerentialMicrophoneAmplifierlnputMinimizesRFI
Susceptibility

e TranSmit Receive 8ndSidetoneEqualizationonBothVoice

andDTMFSignals
e Regulatedl 7VoltsOutputforBiasingMicrophone

e Ro9ulated3 3VoltsOutputforPoweringExterna ialeror
MPU

e Microphone3ndRecoiveAmplifierSMutedDuringDialding

e Differential ReceiveAmplifierOutputEliminatesCoupling
CaP3Citor

e OperateswithReceiverlmped8nCeSOf500hmSandHigher

e ComplieswithNTT Be” TelephoneandBTStandards

TELEPHONESPEEcH

NEY ORKWITH
DIALEFHNTERFACE

SILLcCONMONOUTHIc
INTEGRATEDCIRCUIT

B R P SUFFIX

SIMPL D BLOCK DAcRAM
0
Tip t
___—__8—_-| 1
Rh .
e 9 J AGC Receiver
DC
Level
M ute 1
AGC
VDD
A S AGC F Reg 83 VI
M ute
L 1
W ke ogic
1
DTMF h ! M%
MOTOROLA

PLASTIC PACKAGE
CASE 707
20 «
: ~ ' DW SUFFIX
PLASTIC PACKAGE
CASE 751D
PIN CONNECTIONS
(Top View)
{DIP Package)
./ i
Vee 1 18 {1 VoD
R[] 2 17 [J MUTE
vg[]s3 16 1MS
VR[] 4 15 [ zB
Gnd[]5 14 [ RXA
mc1 [ 6 13 [ RXI
mcz7  12faexo
mco ] 8 11 [J RX02
RAGC [] 9 T

ORDE NQ NFOm mON

hck e P8It N e
18 Pin P&Stc DP | __MC34114P
20 Pih Suib ce M ount M C34114DW
Mc34114

2J197




MC34114
2 198

D ram otol vV8lue unl
Vdc
Vcc Suppl Vo lage 10 12
- 10 60 Vdc
vo ltage atV DD Extem a”y Applied Vcc 0
10 VDD 05 Vdc
Volt8ge at MS tcc 15Vo IS
10 60 vdec
Vok8ge at MS Vcc 0
10 60 vdc
Vo lta9e atRAG C t0 Vcc 12Volsl
130 m A
Curmntthrbu9h Vcc LR -
Currentinto ZB Pin 151 30
- 65 + 150 °C
Storage em pera fety Ofthe deViecginotbe
M axim um R8tings' are thosevaueSbeYOndw hichthe span be operated 8ttnpse fh its The
Queranteed heY arQ n0t meant 40 jn pl thatthe d evice s fora u8ldlVice operauon
Recom n ended Oper8ting Cond kb nS ' provides cond ition
RECOMME M In TYP M ix Unltm
Plr8m efer 5 L dc
Vcc Vokage Speech Pulbe M odel 12 10
N ] Mool PR
Tone B ng O 50 120 m A
2] rrenttinto Ve Speech Pulse M odel 15 120
Tone Dialing M ode 50 n
Receiver In ped3nCe
0 VDD Vdc
Volkage at MS Vcc 15Voksl 100 1800 n
R1 Resistorfrom Vcc to VBI 20 70 C
AmblkntTem perature
A..miEsare notnecesSBr functionglconcurenty
ELECTRICALCHAFLACTERISTICSITA 25 C SeeFigurell
Per8metel
SUPPLY cURHENT
Suppl Y CurrentintoV cctPin20Pen R12= 25k VDDun10Oaded! 40
SpeochMode Figure27Vecc 1 2Volts 12
Vecec 3 5Volts 1 14
Vecc 8 OVolts
Vecec 10 5Volts
ToneModetFigured4l Vecec 3 3Volts
Vecc 8 OVolts
10Volts
: , W R 16 17 185 Vdc
VRVoka90 R 65VvA Vcc 25V Figure51 02 05 vde
load Regu btion © IR 300 FIA Vcc 25V1 70 +20 70 mVdc
Lhe Regubtbn OR > & <> Ycc 0> VI VDD 31 33 37 vde
: 70 mVdc
VDD Vota9e Vcc 38V IDD O Figure6 70 * 30 mA
Linb ReQubktion ubD 0 50V Vcc 105V DD M AX
M aximum OutputCurrent %/ cc 38V vDD 30Vl 08 %g
ec Odf 22
PuBé Ton ode A
hput Leakage Cument V¢ ed to VDD Ikg : P0b2 b o5
H H 180 .
OVolts ' ' '
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ELECTRICALCHARACTEFUtISTIcS COntinued 1A 25 ¢ seeFigurel

P8r meter SYmbel
MIcROPHONEAMPL R
Gain VDD GM K 28 30 32 dB
hputCommon M ode Rejection b tio 10 kHz CM RR 20 r26 dB
hput In pedance Each Input RNM K 14 20 27 kn
MCO DC Bm Volage Vcc 34V i Hil VM CODC 085 11 125 “Vdc
Vcc 121 H 06 071 093
oV 008
MCO Max Voltage Sw ing THD 5 Vcc 27V VMCOAC 20 Vp P
THD 5 Vcc 12V 500 mVpP
M CO Output In pedance ZM CO 270 n
M CO OutputCunmentCapability THb 5 M CO 160 A
G3mn Reduction when Muted t OVoks f 10KkHz GM UT 55 <70 dB
RECEIVEAMPUFIER
RX lias Current M ute Hi 1R 50 nA
RX0l RX02BisVokage Vcc 12V RxDC 580 630 695 mVvdc
Vcc 30VI 1 585 650 720
RXO01 RX02 0OffetVo E8ge Vcc 30V RXVOS 35 0 35 m Vdc
RXOl RX02 M 3XVok39e Sw in9 tFigure 9 VRXAC
THD 85 Recever @ 22 VpP
THD 5 Receiver 150 n 800 mvp P
htem 8JFeedb8ck Re istor form utin9 RFINT 10 kn
RX01 RXO02 Source Current RX 26 32 35 mA
INTERNALCURRENTAMPUFIERS
TX 11 utlim ped8nce RTXI1 0 85 10 115 kn
ZB ut I pedance RzB 500 n
RXA Output ln p6 nce RRX A 10 krL
AC Current G an A
TXI®b Vcc tVRAGC oV GTX 100
TXI®b Vcc VRAGC 13V 50
78 to RXA VRAGC OV RXA AC Gnd Gz8 05
ZB to RXA VRAGC 13V RXA AC Gnd 6 025
TXI®b RXA VRAGC 0OV RXA ACGnd m 122
TXI®b RXA VRAGC 13V RXA ACGnd 061
Dc NTERFAc
LR Level Shift Vcc VLRI Vdc
00P 20 m A VDDI AV LRS 28
0LOOP 80 mA VD DI 35
00P 2 20mA MS oy ! AV LRT 38
00P 80 mA MS oV 50
Vcc BoostOLOOP 20m A M S AV L 07 10 12 Vdc
SW itched from Hito Lo’ RI 620
RAGC Current VRAGC ovl RAGC 40 A
VRAGC 3 10V 12
MOTOROLA MC34114
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ELEmMICALCHARACTERISTLCS COntinued TA 25 [ SeeFig9Urel

Pe rtme ter SYmbel
LOQIcINPUT

hput I pedance Vcc 12V RM UT 60 kil

tWce ov o 60V 60 Ml

J 1°0
hputLow Vol890 VLMT 0 4 vde
hputH igh V oltage VHMT |vDD 05 €V VDD vdc
HoHover DoBY forReceive am p lifierb retum TMUT 80 11 25 m Sec
to full9an 8fter Pin 17 sw kcheS from 0 to VDD

M'S hputlmped8nce Vcc 12V RMS 60 kn
Vece ov OPen OrvDDI 50 n

Vcce 0 01 40 kn

hput Low Voltage VILM S 0 s 03 Vdc
hputHigh Vol8ge VHMS 20 VDD Vdc

SYSTEMSPECcCIFIcCcAT10NStf 1 OkHzunlessnotod TA 25 Cc RefertoFigurel

Pm 18meter SY mbel
uNE INTEFtFAC E
Vcc DC Vokage Pin I Vcc Vdc
Bell Telephone Standard and NTT Specs R2 43 fl R3 13 fl
Speech M ode Loovr 10mA 17 20 23
ILoovpr 20 mA 30 34 37
ILoovp 30 mA 35 4TI 45
ILoor 120 m A 85 99 10 5
Tone M ode ILoOP 20mA 39 41 43
ILoovP 30mA 45 51 55

Briish Telecom Stand8rd
IR 2 43 il 25V Zener R3 13 Jd1

S peech M ode LOOP 0mA 43
LOOP 20mA 59
ILOOP 30mA t 69
ILOOP 70 mA 10
AC Term inating In pedance ILOOP 20 m A Figure 11 ZAC 50 0 600 700 n
REC NE PATH H '
Gain Vcc to RXO1 RX02 FigUreS 14 151 GRX H , dB
Loovr 20m A 72 61 50 .
Loovr 100 m A 135 11 95 1
AG ain GRX 100 m A versu520m A A G RX 75 60 45 dB
M uted G ain Logt O ILOOP 20m A G RX M 22 20 dB
Pistortion @t RX01 RX02 Vcec 250 m Vrm sl THDR
J f 300 Hz 03
f 10kHz 02 20
f 34 KkHz 0 02
OutputNoise AcrosS RXOI RX021 10 kHz ’ N RX O 40 vrm s
TRANSM rT PATH H H
Gain MCI MC2to Vcc Figures12 13 GTX : dB
ILOOP 20m A ' 36 385 1+ 405
LOOP 100 mA 29 325 355
AGain GTX 100 mA versus20 mA AGTX 75 60 45 dB
M 8XVcc Voltade Sw ing @HD 5 FiuroB VTXM AX Vp P
LOOP 20mA 30
LOOP 100 m A 23
Gain Reduction w hen muted MC1 M C2to Vcc ov GTXM 68 dB
D stortion 0dBm Vcel THDT
f 300Hz 05
f 10Kz 15 30
f 34 KHz 13
Output Noise atVcc 10 kHz NTXO 7 vms
SIDETONE
SidetoneGain  GainfromVcctoRXO1 RXO2with
Si9nalappliedtoMCcClI MC2 ILOOP 20mA
Mc34114 MOTOROLA
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PINDESCRIPTIONS

Mn NIln ber

SYmhel | tSOklI| © 1 De tion

Vee 1 1 Pow er supply pinforthe C Supplyvokage isderived from lbopcurrent Transm itam p output
OPerseSOnthispin

LR 2 2 Resbtors R2 R3 atthis pinset the DC characte ristics ofthe ckcuk The m ajority ofthe DOP
CUrrentflow s though these resistors 0 therco mponents m ay be used o produce required DC
Characteristics or ndivduaJregu kb ry agoncies

va 3 3 A rsiStOr OraPPrOPriate network Fn connected froh thispin to Vcc sets the AC terminating
m pedance treturn Jbss spec

VR 4 4 A 17 voltregd Bted outputw hich can be used to b ias the m krophone Additbnall this
VO ita9e POW erSa POrtbn ofthe internalcicuikry Can nominaly supply 300 500 pA

GND 5 5 Groun4 pin orthe entie L Nom ally this snotconnected © norto be confuSed w th earth
ground

Mmcil 6 6 hvertin9 dife ential hputto the n kkrophone am p Ifier Mput im ped8nce i tyPically 2Q kn

MC2 7 7 Non invertin9 differentialinputt the mtophone amplifiei Inputim bedanCe i tyPic3”y 20 kfl

Mco 8 8 M icrophone 8m P Iifier output Am plifiers gain s fixed at30 dB

RAGC 10 9 Ldopcurrent sensng nPut Thevolkageatthispin detem ined by the DOP current and R3
OPerateS the mop kn9th equ8 kzatbn circu it

X1 11 10 f utto thetr Snit8m PlFierfrom the microphone 8m Plifier DTM F SOurce and othersoLkceS
hput im ped8nce 10 kn

RX02 12 11 Receive am pHfiernon invertin9 differentia loutput Currentcapability to the receiver is typ icallV
Set8t+ 30 mA peak

RXO1 14 12 Receive am p lifier nve rting d iffe enti8l outputl Current cap 8bilky © the receiver StYPtaly
+30mA peak Gain B sethy R8

RX1 15 13 Summ ng nputto the receive 8m PIFer This pih is 8n AC virtual9rOund

RXA 16 14 Sum m ed outputs o fthe receive currentam p lifier Sidetone am plifier 3nd an AGC po int
Normall connected to the receive am p lifier inputRX | thiough a coupling caPacikor

ZB 17 15 Inputto the receive curert am pJifer A b3lance netw ork ZB i cOnn cted betw een this pin
and Vcc The network affects the receive keveland sdetone perForm ance Ihput im ped8nCe B

500 gl nsereswith adiode

MSs 18 16 Mode Selkct hput A b9ic 1 setsthe K forpuko dialln9 A 09k 0" etSthe L fortone

DTMF diling EffectiveonV if sat8lbgt 0 hputimpedance i P60 kfl
19 17 i '

VDD An intemaH xed dely of Il m Secm inim zesclick i the receiverwhen retumin9 t0 the
SPeech m ode

VDD 20 18 A rgulted 33 vokoutputforan extemaldiler O utputSOurce cUrrent CaP8biity s 10 mA in
SPeeCh m ode 25 mA in tone di8ling m Ode ~
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2 501




FIGUFLE
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- 1/2.5 mA
Loop m l VDD
Current L 33V ]W_r__.>
2 It I cL
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w 0lea 8
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L MC2 - MUTE (Speech/
Mike C"4 7 Am = 30 dB 1k Logic Ckt. Dialing
RS Mute Detay Ckt. 3 Select)
510 Ll = I-Ll
2= I
MCO'-[f: X110 ¢ 16 led MS
R6
S Ccé From
|—-NW—< R7 Pulse/Tone
¢l 1ok f—ra—{—<DTMF s
Note: Pin numbers shown are for the DIP package. . VR —vWA— 0.1 Dialer
A1-Ad4 are current amplifiers. R12 25 k
/
FIGUFtE?2 lccversu VCCtSPEECHMODE FIGURES ccversu VcctPULSEDIALINGMODE
3 : i
NP
R2 Ak |  f---- 6
2 R123 20 K
R12 24k
R2 Bk ° RR 30k
— L R12 K
Dk .
4 T
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| 0 1 1
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FIGUFE4 1ccversusVcctTONEDIAUNGMODE

R12 20k
R12 3 24k
R12 ! 30 k
R12 36k

To eDRli 9Mode

Pin 2 Open
1 1
0 2 4 8 10)
VeelVo Sl
FIGURE6 VDDVerS SIDD
Speech Mode PUEE 0T e
I DieH M]des
Vce 4 0
D 05 15 25 3

FtGURE8 MAXIMUMTRANSMITSIGNALATVcc

U
u R2 2k
R12 24K
S
h
SOE B
. RI2 Pk
,I RP ¥k
u THD ! 5
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SY STEMPERFOFNIANCE
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FIGUREIO TIP FtINGVOLTAGEverBu LOOPCURFItENT
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LOOPCURRENT
BOO
| 700 0
S Spc hM ode
. h
600
U
500 h
_ 400 H H
Dili Mpes
300
SeeFguiel
200 T 1kHz
0 ) 40 [&0) a0 10 12
LOORCURR  TImAl
FtGUFtE1I3 TRANSMITGAINV rSueFftEQUENCY
Z I
s reeFue;
ZiN in
M: mc2o L@
L :
Vo A
| k1) 1k 4K

FREQUENCY Hz

FIGUREL1S RECEIVEGAINverBuSFFtEQUENCY

<
o
s}

S B
..Eggl...
oc
@
RS-

1k 4k

FREQ ENCYIH |

MOTOROLA



SY STEMPERFORMANCE

FIQUFE16 TRANSNIITNOISESPECTFUM
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u Averige Noify  c i essaf ter
s S
i o
pl|
0
3¢o 18 3
RO BNCY 1
FIGURE18 Vccver u TEMPERATUFtE
g : :
' H
ILo;P 23 mA
SieFgn
12
H
To!eDiln Mode
° s
[¢]
u
u
M Spoech Mode
3
0 2 60 70
TA AMBJENTT MPERATURELOC
FIGUFtE20 FtECEIVEcCAINver LJSTEMPEFIATURE
5 H H '
' ' '
' ' '
6
P
' '
7 Lo P 2na
SieFguryt
' '
u
u
8
9
0 2 7 3 70
TA AMBIENTTEMPERATUREL Cl
MOTOROLA

FICUFIE17 FtECEIVENOISESPECTFtUM
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FUNCTIONALDESCRIPTION

INTFIODUCTION
TheM C34114isaSPeeChnetworkwhichprovidesthe
hY bridfunctionandtheDC 0O0PCUrrentinte ceofa

tel ephone’ andismeanttoconnec tto T ipoandRr g

throughapol8r|tyguardbr|dge Thetran8m|t reCeive
andsidetone9alnSareeXterna” Y adjustable andaddi
tionally ine engthcompens3tionvariesthed31nSWith
variationSinloopcurrent  ThomicrophoneamPlifier
emp oYSadiffer6ntialinputtominimizeR
SuScePtibil

TheloopcurrentinterfQcePOrtiondeterminesthedc
voltageVerSuScurrentcharacteristics  andprovidesthe
requiredregul 8tedvoltagesforinternal 3ndextornal
uSe

Thedialerinterfaceprovidesthreemodesofopera
tion SPeechtnon dialin9L Pulsedialin9andtone
somep8rameter SareChangedinordertooptimizethe

circuitoperationforthatmode  Thefollowingtable
summarizesthosechanges

TABLElI OPER TrINQPAFtAMETEftSYerStJ8
OPERATINOMODE

Futictie L Speech ’ Pul e Tene

LR Level Shift 28V 28V 38V
Vcc VL

VDD Current 10mA 25 mA 25mA
Cap8bll ty

M icrophone Functional M uted M uted
Amplitier

Receive Am p [ .Sw kched | Switched | Suitched
htem3 eedbaCk 0ut h M
Resistor

DCUNEINTERFACEANDLINELENGTH
cOMPENSANON

TheDClineinterfacecircuit Pind 2 3 SetStheDC
vol tagecharacteristicswithrespecttol oopcurrent  See
Fi9ure22

FIGUFtE22 DCUNEINTEFRFACEEQUIVALENT

—_— .
1 vee |, M C34114 ;
3 20k S
5 A p1 o =
22 F CI RE ]
XceSs 17mA JA : E 5
) ] .
c IR| 2 S
1 ] L}
RAGC|9 1 AGCC t 1 ;
TheDCvoltageatV ccisdeterminedbythel evel Shift
fromvectol R P usthevo tageBcrO SR23ndR3 lee shiftby 1 OvoltS forRI 600fI Thi featureensureS

nominallyintherangeOflOmA Iccc3nbereduced

ifnecess8ry byincreaSIingR12' cOnSi tentWiththe

tr8nSmit8ndrecei vesignal requirementStSeethe
Tr8nSrnitPath eCtion SeeFigureS2 4 88nd9

Inthe Peech3ndpulsediaHngmodescurrent Ource
Ili Off andthelevel hiftisduetoQl' sbase emitter

drop 1 4V 1 Ovoltacros the20kresiSt r 8ndthe
volt8geaCroOSSRI' WhichvgrieswithVeccfromo 15volts

to o ovolt WhentheloopcurrentcoOm nginfromTip

8ndRin9eXceedsthelccrequ rement theexces cUTr
rentfl® WSthr° UghQl R28ndR3 tOSettheslOPeOf
theV  Ichar8CteristicforthecircuittQlhasanequivalent

resistanceOf 10 SeeFigurelO

MC34114
2 506

suppllmffluentvo t89etO8neXtemaldi3ler Thelcc
currentincreasesby 1 3mAinthi mOde

RImu tbekeptintherangeoflOOtol1800n Ifitis
tool8rge’ in wufficientcurrentw flOWintoVBtObi8
upthecircuit  IfitiStOOSITlall  insufficientfHteringat
vBW re wultun eS Clisincre8 edaccord y Speech

lgnal mu thewe filteredfrornVB

Thevoltageacro SR3determineStheoperationof

theAGCcircuit nelengthcompens8tion AsthevolLt

age8tRAGCincreasesfrom 0 4voltStO 1 2volt

theAGCControl varieSthecurrentg8inofthetwoAGC

MOTOROLA



PQOintstFigurelHroml  OtoO 5 therebY reducingthe
ganOfthetransmitand receivepathsby6 OdB  See
Figure7  Pin9isahighimpedancel nPUt

Theval uesofR2andR3canbevariedaSrequiredto
COmPlywithvariousregul 8tOryagencies  tocompen
S3teforadditional circuitrypoweredbythel oopcurrent

microprocessor  etc ortochangethestarting point
OftheAGCfunction IftheAGCisnotused Pin9should
beconnectedtogroundforhighgains  OrtOV Rforlow
ganS

VOmMGEREGUU ORS

The MC34114 has twointernal voltage regulators
Which are usedto powerexternalaswellasinternal
CircuitrY

TheVR reguLatorprovidesl 7voltsata maXimum
CurrentOf500FAA  seeFigures Thisoutputisnormally
USedtosetthe DC biasintoTX| PinlOl  andto bias
theelectretmicrophone VRWIi"

LessthanVccwhenVecisbelow2  Ovolts

TheVDDregulatorprovides3  3voltsatamaximum

Ofl OmAinthespeechmodeiand2 5mAinthepul se
OrtOnedialingmOdes seeFigure6 tisnormallY uSed
to poweran eXternaldialer and otherassociated cir
cuitry VDDisnorrna” Y O
VDDregulates

typicallYbe 300mV

5vottsliessthanVccuntil
Iti sashuntty peregul atorwhichauto

matica” y switchesto a highimpedance mode when
Vccfa” sbelowl 4volts Thisfeaturepreventsexces
Sive battery drainin the event a memory sustaining

batterylS  uSedwiththeextemaldialer L eakagecurrent

with

Vce OlistypicallYO O02FAAwith an

VOltageofupto6 OvoltsatVDD  Withpin170PenOr

applied

MC2 8ndoutofphasewithMCl Theinputs seeFigure
23 have a nominalimpedance of20kfl and are

m8tChed to provide a high common mode rejection

tYPically26dB
FIGUFtE23 tNPUTSTAGE
VR
|
To Next
Stage
20 k
6
20 k
T 20 k
Mc2
7 20 k
T° PreSerVe a hi9h CMRR against unwanted signals

inducedin the microphoneleads tho microphone
Should be biased with two equalvalue resistors as

ShowninFigurel

Theoutput M C O hasabDCbiasvoltageof 1 lvolts
Vecece 3 Ovolts andcannomina” yswing 2 Ovolts
P P 500mVp P8tVcec 1 2volts Theoutputimped

aaaaaa 27011 and has a peack

160FLAfor5 THD

a VDD If Pinl7is at9rOund a current of several When the MC34114is switched to either dialing
hundredmicroampswillftowintoV DDandoutofpin mode’ the microphoneamplifieris muted by 70d8
17 seeparagraphonLogiclnterface 300Hz 4kHzl effectivelydisabLingthe microphone
TheDOCvVvoltageatMTCO.I s 8 0mV whenmuted
MIcCROPHONEAMPLIFIER
ThemicrophoneampHfier Pins6 7 8 hasadiffer TRANSMITPATH
entialLnPut  Single ended output and afixedinternal The AC transmit path consists ofthe components
gainof 30dB 31 1VN Theoutputisinphasewith Sh® WninFigure24 takenfromFigurel
FIGUFtE24 TFANSMITPATH
o o A2 vee
Mo B \fr? R 121 AGC i D RI Z
The voltage OutPutat MCOisc® nVertedto a current decreasestoO  5as100PCurrentincreases  Therefore
into TXlby C5 R6 andTXrsl O kinputimpedance thecurrentgainfrgmTXItoV ccvariesfroml OOto50
WithaslighterrorduetoR12 AlandA2arecurrent asloopcurrentisincreased  Theresultingcurrentout
amplifierswithacombinedgainoflOO  TheAGCpoint PutatV ccactsonR18ndthelineimpedance  nominalLY
has a current galn Ofl 03tlowloop currents and 600neach Clisan ACshort togenerateaV Oltage
MOTOROLA MC34114
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FLCURE25 FECEIVEPATH

signa aVcc 8ndcdnsequently atTipandRing The
voltagegainfromMCl  MC2toTipandRingistherefore

firstorder

AmxIOOxAGCxRI Z
R6 1 Ok

Equationl

whereAmisthegainofthemicrophone8mpPlifier 31 |

VN AtlowloopcurrentsGTX 4VNt38 5dB and

decreasesto 2VN 32 5dB athigherloopcurrents

forthec® mPOnentValuesshowninFigurel 1 OkHzl
Formoreprecisecalculations cOnSiderati nShould

begiventotheeffectsof C5  inserieswithR6 R12and

R7 eachinp8rallelwithTXI

s Okimped8nCe and

ClOandtheZBnetwork eachinparallelwithR18nd
ZuUuNE Thecumul ativeeffectsoftheseadditional com

POnentSis 1 5dB
ThevoltageS nal

atVccisoutofphasewiththatat

TXI  andinphasewiththatatM Cl

Themaximumavadil

ablevoltageswe ngatVeecisa

functionoftheimpedance8tVcc 1 ZLINE theDC

bi8ScurrentatA2  soutput

andtheV ccDCvoltage

A2 S bias currentis determined by the bias current

throud9hR12 VR tR12 1 Ok whichiSgainedupbY
Al A2andtheAGCpoint  Fi9ure8indicatesthem8X

imumv® ltageswingatVcctwith5 THD

RECEIVEPATH

The AC receive p38

th consists of the

showninFigure25ttakenfromFigurel
Rl typicaly600fl PrOVides the AC termination
returnloss f° rthereceivesignalscominginonTip

andRing CHSanACshort

ThereCeivesignal croates

anA CcurrentthroughtheZ Bnetwork8ndthe500il
resistor3ttheZBpin  Adreducesthatcurrentbyl 2
andthenfeedsitthroughtheA GCpointwhichhasa

gainofl Oat ow OOPcurrentS TheAGCgainisreduced
too 5asl100PCurrentincreases TheA Ccurrentoutof
theA GCpointfeedsthroughC8toRX|  thereceive

amp ssummingnOde IfC8islar90 RXAcanbecon

sidered8Virtualground and no AC currentflow

thr° ughtheinternallOkresiStOrl Thevoltageswing
atRX OlisthendeterminedbY thecurrentthroughC8

andtheR8feedb8Ckresi stor

Mc34114
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Thesecondopamp  at

components’

RX0O2 sinternallyconfiguredforinvertingunitY gain

Thevolt3gegainfr mTipandRingtoRXO1 RXO2
differentidd S firstorderl

R8XAGC oo
uation;
G RX ZB 500l d
wherezZB RIO R9 c9o RIO R9

Formoreprecisecalculations theeffectsofCoand

C8mustbeconsidered  C9provides8Ph880Shifttoaid

C8canbesel ectedtoprovidelowfrequencyroll ~ Off
HighfrequoncYrO” dOffcanbeobt3inedbyaddinga
feedbackcapacitoracrossR8  Forthecomponentval ues

showninFigurel thereceivegainmeasured 0 495

VN 6 1dB atlOWIloopcurrents andreduceStO 0 25

VN 12dB athiSherloopcurrentst 1 OkHz
WhentheM C34114isswitchedtoeitherdialingmode

L owL thereceivegainismutedbytheswitching
inoftheinternal feedb8ckresi stortRFINTfromRX Ol

toRX1 tyPica” yl Okfl Theeffectivefeedbackresis
torfortheamp ifierisnowthepara” elcombinationof

R8andRFINT  TheamountofmutingtindB  canbe
cal culatedfrom

G.. IxX @ D8

TheinternaLresistorisswitchedincoincidentwith
Pinl7 switchinglow However When iiisswitchd

high adebYtnOmina” YlImSec occursheforethe
internalresistorisswitchedout ~ Thisfeatureprevents

diaLing transients particul8rly durin9Pulse dial ng
frombeingh rdasloudclicksinthereceiver
TheDCbi8SVOIt8geSatRXI RXOlandRXO0O2is 0 65
volts ThebiascurrentatRX 1lis 50nAintothepin
Themaximumvo geswingatRX0O1l3ndRXO2i a
function of the receiverimpedance typic3 vy
100 150fl andthev8l ueofthetwol rxcurrentsourceS

inFigure25 trx S R12 be e VR8ndTXIl S

tEqu8

Figuro9indicatesthemaximumvoltageSWingava” able
tothereceiver

MOTOROLA



SIDETONECANCELLANON

Sidetonec8nce” ationisprovidedbY CurrentamPlifier
A3 seeFigurellwhichgener8teSacurrentrePreSen
tativeofthetransrnitsignal tocancel thereflectedside
tonesJgnal cominginthroughZEhndA4  Toachieve
PerFectcancellation  noA Ccurrentoutof RXA itis
necessarythat

ZB 40xRlI  ZLINEI 500il Equation5l

WhereZBisthenetworkcompoSedofR9 RIO  andC9

andZL INEistheACimpedanceofthedine  Thereactive
componentSOftheline’ sirnpedancecanbe mpen
SatedforbymakingtheZBnetworkcomparabl Y reac

tive JnFigurel C9provide aPhaseshifttocompen
Sateforthephaseshiftcreatedbythephoneline

LOGLCINTERFACEt i andMS
ThetwoL ogicinputs andMS areusedto Witch
theMC3411l4betweenthespeechanddi8 ng modes

accordingtothefol 10WIngtable

TABLE2 LOGICINPUTS

i MS M ode
High X Speech
Low High Puke D BIN9
Low Low Tone D aling

Table2 t° getherwithTablel describesthecondition
OftheM C34114inthev3riousmodes  Figure26shows
theinputconfigurati onfortheM uteandM Spins

FIGURE26 LOG61CINPUTS

”J"—VDD_

Bl

Lt |
-
N
o
=
AA
\4

Mute 017 é‘S"‘R To Internal
Circuit
To Level
60 k Shift Ckt.

MSO——‘

16
Vee

TheM uteinputhasanominal i nputi mpedanceof 60

ogic 1 orconnoctedtoVDD Alogic 1 isdefined

as between VDD 0 Svolts and VDD Alogic L 0 s

definedasbetween9rOundandl  Ovolt  Theswitching

thresholdis232 3volts W hen Muteis switched ow

speechtodialingl thechangeslistedinTablelwH
OccurWithinlOFAS Uponswitchinghigh backto Peech
model however thereceiveamplifierfeedbackresistor
Wi” beswitched® utafteradelayofttypicallY711mS

This feature prevents dialing transient

durin9PuJsedialingHrombeingheardaS| oudclicksin

MOTOROLA

particularlyY

thereceiver  TheotherfunctionslistedinTableltrans
ferwithinlOFLS

TheMSpiniSfunctiona onlYWhenMuteislowand
itsonl Y functionistoprovidean3dditional vol tagel evel
ShiftbetweenV ccandL RinthetonedialindmOde  see
thesedionon DClnterfacel Thejnputimped8nceis

60knwhenVecec 1 5volts Alo9icL"™ 0"

isbetween

groundandO 3volts andalogic” 1 isbetween2 O

VOItsandVDD  Theswitchingthreshol distypical YO 75
VOXts Ifunused thispinmustbeconnected tOgrOund
OrVDD andnotleftopen

WhenVecec 0 on hookcondition andavoltagein
therangeofOto6  OvoltsisappliedtoMute aeakage
currentof tYPicall Y 0 O02pAwillfl® Wif
3re3tthesamevoltage IfMuteisatavoltagedifferent
fromvDD currentWi” flowthrou9htheinterna reSis
torsand Ordiode Ifamemorysustainingbatteryisused
inconjunctionwithanexternatdialer  andisconfigured
SO thatits voltage8PPe8rS at VDD Mute must be
a” owedt_oflOatOrbeconnectedtoV DD OtherwiSe
amat inhgagef10 200F A
batterythroughV DDandoutoftheM utepin

WhenvVecec 0 andavolt8geintherangeofOto6 0
VOltsisappliedtoMS aleakagecurrentof tYPic allyl
0 O1FLAw resuJdtaslOngaSMuteisopenor8tV DD
JMuteisatgrOund anequNaent3 5kflparasiticresis
tanceexistsbetween MSand Mute

When Vcc 1 5volts the Mutefunctionis non
existentandtheM C34114wi” beinthespeechmode

andvVDD

APPUCATIONSINFOFtMATION

DESIGNSEQUENCE
ThedesignsequenceforincorporatingtheM C34114
intomostapplicati® nSW beasfo” owstrefertoFigure
1l
1 DecideontheACtermingtingirnped8nce return
lossL andsel ectRItobethatvalue typicall'Y 600fl If
there aro° therdevices powered bYtheloopcurrent
whichw blinparallelwithRHSuch8SaPuJsedi8Jing
circuit  whichlowertheeffectiveterminatingimped
ance Rlcanbeincre8Sed8ccOrdinglY
2lSelectthem8XimumvaJueofR12whichw pro
Videtheminimumrequiredtr3nSmitandreceivesignals
accordingtoFigures8f3 nd9
31SelectthesumtR2 R3ltoprovidethedeSired
TipandRingDCvol tageversusl oopcurrentcharacter
istics ThenseJectR3forthedesiredstarting pointof
thelooplength compensation The compensation
beginswhenthevoltage8CrOSSR3is 0 4volt
41SelectR4andR5  theyshouldbeequal  toproperly
Shouldbeconsultedforthisinformation
5 SelectR6forpropertransmitgain - Seelequ8tion
I Then select C5to providelow frequencY rO” Off
AdjustR6asrequired
6 SelecttheZBnetwork R9 RIO C9 toprovideside
tonecance” ation Seeequation5
7 SdectR8forproperreceived8intdependsonthe
SPecificreceiverused Seeequation2  ThenseJectC8
toprovidelowfrequencYrOl off AdjustR8asrequired

Mc34114
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Additional commentsOnFigurel compOnentS

1 CapacitorsCl C2 andC7arerequiredtostabilize
therespectivereguLators InmostapP icationsitshould
notbenecessarytOchangefromtheval uesshownin
Figurel

2 C3andC4C8nbese ectedtoprovidelowfre
quencYrOIl  Offforthemicrophonesign8ls

3 ClofiltersnoisegeneratedbyY theMC34114°  and

shouldbecl10SetOtheVccpln tsrecommendedvalue

0 OUAF issuchthatitdoesnotnOtice8blyaffectthe
SY StemP8r8meterS  Itcanbeincreased ifdeSired tO
providehighfrequencYrOll  Offforbothtransmitand
receivoslgnals This however W
specificationathigherfrequencies

41SinceTXlisa re ative YHowimpedancecurrent
tnput  itisacOnVenientpointforinjectinganY Slgnals
whicharetobetransmittedoutontOTipandRing C6
8ndR7areshownfortranSmittingtheDTM Fsignals
fromadiater Additiona RCnetworkscanbeconnected
to  TXIfortransmittin9Signal Sfromspe8kerphones
modems OrOthersign8lSOurceS  Thevoltagegainfrom
eachsigna sourcet TipandRingis

whereRxandZ cxrepreSenttheirnpedancesOftheR
andCfortheparticulars gn8lsource Ifseveralsignal
sourcesareconnectedtoTX| thepara olcombination

ofR6 R12 theinterna 1 Okresistor andanyotherRCs

3tthisplnmuStbeconsi deredwhensettingthegaln
foreachsi9nal

affectthereturnloss

57Thel2vo tzenerdiodeshowninFigurelisfor
transientprotection andnormal Y doesnotCOnduct
Transientandovervo tageprotectionMUSTbepro
videdexternatl Y SOthattheAbSO  uteMaximumRatings
arenotexceeded

BASICTELEPHONECIRCUIT

Figure27depictsBCOmMP  etebasictel ephoneuSing
theM C34114speechnetwork theMC145412pulse one
dialer andtheM C34017toneringer

TheM C34114providesthespeechnetwork  hybrid
functions  anditscompOnentV aluesarecal_cul atedas
describedpreviouslyinthisdatasheet  Theresistor

fromVcctoVBis820 ratherthan600fl nthis
examplesinceitisinparal e withthe2 Okflresistorin

thepulsedia ingtr3nSistornetWOrk providingand
effective600fItormination
TheMC1l145412dialerisapulse’ tonedialerwithlO

numbermemory nc uding astnumberredial

tothedi8lerisfromtheMC34114 svVDDOutPut diode
connectedwithamemOrY SuStai ningbattery

Power

dbtails sconnecteddirectlYtOTipandRingasitisnot

necessarY tOdisconneCtitwhenoff hook Thisdircuit
has8nREN 0 5 andmeetsa ELA 4703ndBe sYStem

requ rementSforimpedance ant

bell tapplng’ 8nd
turn  On  offthresholds

OpERJIONWITHAPOWERSUPPLY

Figure28indicateshowtoincorporatetheM C34114
intoaci rcuitwhereapower SuPPlyL SuSed

FIGUftE27 BASICPULSEJTONETELEPHONE

HookSwitch

TonoRinger
Mc34017

oH TSO opL

KeY Pad

3 58MHz

Mc34114
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Receiver
RXOlI RXO2
V8 VR
V(I: ZB IR?%I4114
Speech
Netw® rk
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FIGURE28 USEWrTHAPOWEFRSUPPLY

e HS1 AL1

HS2
Tip O~ T O~ O +9V
1 uf 0.01
;i 12V
Ring C} . T A P
Tone Ringer ' % _| '
MC34017 = Vee ZB
[ VB
22 I MC34114
L 100k LT+ & :peechk
on o 2N2222 NC{LR or
' PL
. RAGC
MC145412 Gnd
Dialer n

Atransf® rmer TI srequiredatTipandRingtopro
Videthei SOl ationrequiredbetweenthephonelineand
anyA Cpowerandearthground Thetransformermust
beratedto handlethel oopcurrent Sincethel oop
currentdoeshotp8SSthroughtheM C34114  looplongth
compensationisnotpossibleinthiscircuit  andpin2
1LR sleftopen
tranSmitandreceiveda nStOtheirmaximum
Thetransformerprovidesapathforthepowersupply
SPeeChsign8lsbetweenTip RingandtheMC34114 The
twoseriesdiodespr® Videtransientclamplng
thel2voltzenerdiode AJthougha 9 OvoltSuPPly
Shown Other volta9eS can be used aslong as the
MC34114receive betweon4 OandlO 5voltsatVce
BecauSeOftheisol ationrequirement  theM C145412
arel8y RLI

Moco3o411 4 Wohilesimultaneous 0w e

dialerrequire

duringPulsedialing There andener

9izedonJY during pulsedialing Thel OJIFcapacitor
rated 50voltsmin
hel psabsorbtransi entsgeneratOdduringpul sedialing

aylsnormaliyoff

ALTERNJTEMICROPHONECONFIGURAT10NS

TheM C34114isdesignedforusewithel ectretmicro
Phones  athoughdynamicmicrophonescanbeuSed
C8rbon microphones are not recommonded8S they

TheRAGCpinisgrounded Settingthe

n g

aSdoes

S

tobreaktheloopcurrent

NPO acrosstherelaycontacts

9enerall yrequlrecOnSiderablebiascurrentwhichisnot

ilabilefromtheMcsal14' Sregulator

Whenusl n9anel ectretmi crophonewhichrequlreS
morethanl  7volts butlessthanl OmAforbias itcan
bebiasedfromV DDinste8d

athreetermin810lectretmicrophone
intemalbiasingreSistororequiv8lentli uSed
beconnectedtotheM C34114asShowninFigure29
The common mode rejection ofthe b8lanced circuit
Shown in Fi9urelis notpresenthowever and care
ShouldbetakentopreventunwantedSignals  radiosta

MOTOROLA

containingan
itshould

tions noise €tc
Ph° neleads

rombeingPickedupbY themicro

RQURE29 3 ERMINALM ° PHONE

VR of
VoD

—
MC34114

I MC1

0.1

MC2

R

Figure30indi catesuseoftheM C34114withadynamic

microphone  Theoutputlevel ofdynarnicrnicrophones

isgener8 ylowerthanelectretunits andSOthegadn
bf the tr8nSmit path wH have to be adjusted

8ccOrdinglY

RCURE30 DYNAMIcMICROPHONE

MEd MC34114
Dynamic
Microphone
MC2

e
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FREQUENCYCHARACTERISTICS FIGURE 31 — TRANSMIT HF ROLL-OFF

Frequencycharacteristicsforbothtransmitand

feceives gnalsaredependententirelyOntheexternal Mco____.”__w AAA—— TXI

components Theamp if_i erw\{ithi nthelChave c5 Cix
bandwi dthsfromD Cextendingtoinexcessof 50kHz I
andtherefored® nOtPrOVideroLl Offwithinthe =
VOiceband

Lowfrequencyroll ~ Offforthetr8nSmitsignal scanbe The3 OdBuppen‘ requencyi sdetermi nedby

tb Y adijustingcCa3andca orcs O racombinationo '

thethree HighfrequencYrOl offcanbeprovidedbY
replacingR6withthenetworkshovyninFigure31

R6A R6B 1 Okl
2 6Ax R68 1 O kiIxCtxl
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Lowfrequencyroll  OfFforthereceives19nalscanbe tMikemuteHunction  andlinelengthcompensationfor
SetbYadju tingC8 andhighfrequencyrol offcanbe bothhandsetandspeakerphoneoperation  Figure32
SetbY PlacingacaPacitoracrossR8 Wsesine mMc3aois
usestheMC34118SPeakerphonelC Applicationn® teS
ANIOO2and ANIOO4 for Figure32and Figure33

speakerphonel C' Whide Figure3s3

FU UREPHONEDESIcN

FigUre32andFigure33depicttw® featurephonecir respectivelylshoul dbeconsul tedf ordesi gnandper
cuitswhichincludethefol lOWIN9fLJnCtions ~ Selectable formance details as we” as varjations ofthese two
handSetandSPeakerphoneoperation  ten number circuits
rnemory pulse tone dialer tOne nnger 8 Privacy B
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EMISUSCEPTIBLUTY

P° tenti3IEMIsusceptib typroblemsshouldbe
addrossede8rlY inthoel ectricalandmechanicaldesign
ofthetelephone  EMImaY enterthecircuitthroughTip

anY OfthePCho3rdtraces  ThemostSeniitivePinSOn
theMC34114arethemicrophoneampl fierinputs MCI
McC2 Boardtracestothesepinsshoul dbekeptShort

andtheassoci atedcomponentsshoul dpreferabl Y be

physicaltyclosetothepins TX| RXI andZBShould

alsobeconsideredsensitivetoEM I Signals
Themicrophonewireswithinthehandsetcordcan

actasanantenna  andpickupnearbY radiostations  If

thisis8PrOb eminthefinaldesign addingRF ters
consistin90fferritebe8dsandsmal 001pFlcer8mic

capacitorsltothePCboardwherethewiresattachto

theboardcangeneral I Y reducetheproblem

SUGCESTEDVENDORS
Ml ° ph° ne3 ) )
PrimoMicrophonesinc MURACorp HosidenAmericaCorp
Bensenvl e 60106 We tbury N Y 11590 E GroveV 396 60007
312 595 1022 516 935 3640 312 981 1144
ModelEM 60 ModelEC 983 7 ModelKUC2123

Telec® mT n ormers

Microtr8nCo  Lnc St8nCOrProducts
V8lleYStreeam N Y 11528 LoganSPOrt’ 46947
516 561 6050 219 722 2244
AskforApptic8tions

Bulletin F232

OnanPower Electronics

Minne Olis MN55437

612 921 5600

Motorolalnc doeSn° tend° r eOrWamntthe L pPller

cornpliancewlthFccorotherre9uletOrYa9enCie80fth
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