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T E L E P H O N E S P E E c H N E T W O F t K ’

WITH DIALEFtlNTEFtFAcE

TheMC34114isamonoIithicintegratedteIephonespedchnet－
WOrkdesignedtorepLacethebulkYmagnetichybridcircuitofa

teIephoneset．TheMC34114incorporatesthenecessarYfunctionS
OftransmitamPlification，receiveamplification，8ndsidotonecon・
t r o I，eachwi thex te rn8日yad jus t ab l ega in．LoopIeng thequa I i za t ion

variesthegainsbasedonloopcurrent・ThemicrophoneampIifier
haSabalanced，differentialinputstagedesi9nedtoreduceRFl

P r O b l e m S ・ A  M U T E i n p u t  m u t e ＄ t h e  m i c r o p h o n e  a n d  r e c e i v e

amplifiersduringdiaIing・Aregul8tedoutputvoJtageisprovided
for biasin90fthe rnicrophone，and a separate outputvoItage

POWerSaneXternaldiaIer，microprocessor，OrOthercircuitry・The
M C 3 4 1 1 4 i s d e s i g n e d t o o p e r 8 t e a t a m i n i m u m o f l ・ 2 v o l t s ′ m a k i n g

PartylineoperationpossibLe．

AcircuituslngtheMC34114canbemadetocomplywithBelI
Telephone，Bri t ishTeIecomtBTl．andNT†（NipponTeIegraph＆
TeLephone）standards．ltiSaVailableinastandard18－PinDIP，and
a20－PinSOtC（surfacemountIpackage．

e OperationDownto1．2VoIts

● E x t e r n a l L y A d j u s t a b l e T r a n s m i t． R e c e i v e， a n d S i d e t o n e G a i n s

● D i f F e r e n t i a I M i c r o p h o n e A m p I i f i e r l n p u t M i n i m i z e s R F I

SusceptibilitY

● T r a n S m i t ． R e c e i v e ， 8 n d S i d e t o n e E q u a I i z a t i o n o n B o t h V o i c e

andDTMFSignaIs

● R e g u l a t e d 1． 7 V o l t s O u t p u t f o r B i a s i n g M i c r o p h o n e

●R o 9 u I a t e d 3． 3 V o l t s O u t p u t f o r P o w e r i n g E x t e r n a＝） i a l e r o r
MPU

● M i c r o p h o n e 3 n d R e c o i v e A m p J i f i e r S M u t e d D u r i n g D i a J i n g

● D i f f e r e n t i a I R e c e i v e A m p l i f i e r O u t p u t E l i m i n a t e s C o u p I i n g

CaP3Citor

● O p e r a t e s w i t h R e c e i v e r l m p e d 8 n C e S O f 5 0 0 h m S a n d H i g h e r

● C o m p l i e s w i t h N T T ， B e ” T e l e p h o n e a n d B T S t a n d a r d s
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．∴ P轟ra m e te l V 8 lu e U n l鴫

V c c S u p p IY V o lta g e

v o lta g e a t V D D （E x te m a ”y A p p lie d・V c c ＝ 0）

V o It8 g e a t 和げ 罷 ．M S tV c c ＞ 1・5 V o ltS）

V o lt8 g e a t 岡田 己 ．M S （V c c ＝ 0）

V o lta 9 e a t R A G C t0 ＜ V c c ＜ 12 V o Lts l

C u rro n t th rb u 9 h V c c ，LR

C u rre n t in to Z B （Pin 1 5 I

T　　　　 ture ．

－1．0．十12 V d c

細1 ．0 ．＋6．0 ・ V d c

－1．0．V D D ＋0・5 V d c

－1．0．十6 ．0 V d c ‘

－1．0 ．＋6．0 V d c

1 3 0 m A

3 ．0
品A

ニ65 ．÷15 0 °C

S to ra g e　 em p e ra

・・M ax im u m R 8 tin g s′・are tho s e v a．ue S b e Y O n d w h ic h th e s8

9 u e ran te e d・Th eY arO・nO t rn e a nt tO im p IY th 3t th e d ev ice＄
・・Re co m n e n d ed O p e r8 tin g C o nd itio nS・′pro v id e s co n d itio n

fetY O f th e d e V ic e c 8 n

c an be o p e rated 8 t th e

s fo r a飢u8 1 d l）Vice o p

n ot b e

s e lih its．T h e

e ra tio n．

R Ec O M M E

P 8r8m e te r

M ln T YP M ix

十10 5

U nlt■

V dc
V cc V o ltag e （S p eech・Pu lse M o d eI

D ’l’　 M de I

＋1．．2 ．

＋3．3
－

＋10．も

（T o n e　 t8日n g　 O

L．0 0 P C urren t tinto V c c＝S peech・Pu Lse M o d eI
（T o n e D ialing M od e〉

4．0

15

120

120

m A

Re ceive r lm pe d3 nCe

V o ltag e at雨『罷．‾M S （V c c ＞ 1・5 V o ltS l

R l （Re sisto r fro m V c c to V Bl ．

50 n

0 －
V D D V d c

100 1800 n

－20 ． －
＋70 。C

A m b lent T e m pe ratu re

A… m its are not necesS8r．lY function81concurrentlY・

ELECTRICALCHAFLAcTERISTICSlTA

SUPPLYcUFtFtENT

＝ 2 5 。 C ． S e e F i g u r e l I

Per8metel

R12≡25k，VDDun10adedl

S p e o c h M o d e （ F i g u r e 2 7 V c c ＝ 1 ・ 2 V o l t s

V c c ＝ 3 ・ 5 V o l t s

V c c ＝ 8 ・ O V o I t s

V c c ＝ 1 0 ・ 5 V o l t s

T o n e M o d e t F i g u r e 4 I  V c c ＝ 3 ・ 3 V o l t s

V c c ＝ 8 ・ O V o l t s

SuppIYCurrentintoVcctPin20Pen・

10VoIts
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V R V o Ita 90 （lR ＝ 6 5 v A ・V c c ＝ 2・5 V・Fig u re 5 1・　　 ′

Lo ad R egu latio n tO ＜ LR ＜300 FLA ・V c c ＝ 2・5 V 1

－ 65　A 2 5 ＜V　 ＜ 10 5 V I

‘V R 1．6

－70

1．7

0．2

±20

1．8 5

0．5

＋7 0

V dc

V dc

m V dc

Llne R eg u latl0n OR －　 J▲ ・・　 C C

V D D V o－ta9 e （V c c ≧3・8 V・LD D ＝0・Fig u re 6）

Linb R e9 ulatio n u D D ＝ 0・5・O V ＜V c c ＜ 10・5 V）

M axirn um O utp ut C u rrent tV c c ＝ 3・8 V・V D D 夢．3・O V I
d

V D D

lD D M A X

3．1

－70

0．8

3．3

±30

．1．0

3．7

＋70

V d c

m V d c

m A

〝A ．
eec　　 O　e

llkg

2．2 2．5 ．
P u Ise，T o ne M od e

lnp ut Leakag e C u rren t（V c忌 霊 禁 霊 ed to V D D） 0．b 2

180

0．5

両石盲＝ O V o lts
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E L E C T R l c A L C H A R A C T E F t l S T l c S ＿ C O n t i n u e d （ T A ＝ 2 5 。 C ． S e e F i g u r e l ）

P 8 r 轟 m e t e r SYmbel

MlcROPHONEAMPL肝陀R

G ain 挿瓦両 ＝V D D I G M IC 28　 ． 30 ．3 2 d B

ln pu t C o m m o n M od e ＿R ejection Fh tio （1．O kH z） C M RR 20 r 26
－ d B

ln put lm p eda nce （E ach Inp ut「 R IN M IC 14 20 27 kn ． T

M C O D C B ia＄V o lta ge　 （V c c ＞ 3．4 V，両石石 i H iI V M C O D C 0．85 1．1 1．2 5 ．‾．V dc
（V c c 芝 1．2 1Ⅵ 両石諒 ＝ Hけ 0．6 0．7 1 ．0．93

（筒石遠 ＝ O V〉 － 0．08 －
M C O M ax V o ltage S w ing （T H D ＝ 5％，V c c ＞ 2．7 V） V M C O A C － 2．0 － V p－P

（T H D ＝ 5％，V c c ＝ 1．2 V） － 500 － m V p－P

M C O O utput Im pe da nce ．Z M C O － 270
－

n ．

M C O O utput C u rre nt C a pab iIity （T H b ＝ 5％） IM C O ．
－ 160 － 〝A

G 3in R ed uctio n w h en M u te d t同石遠 己 O V o lts，f ＝ 1．O kH z） G M U T 55 ‘70 － ．dB

RECEIVEAMPuFIER

R X＝lias C urren t（M ute ＝ H i〉 l伯R ・ － 50 － nA

R X O l，R X O 2 B ias V o Itag e （V c c 去 1．2 V） Rx D C 580 630 695 ・m V d c
（V c c ＞3．0．V l l 585 650 720

R X O l－RX O 2 0 ff＄et V o It8g e （V c c ＞3．O V ） R x v o s －3 5 ，‾0 十35 m V dc

RX O l－RX O 2 M 3X V o lt39 e Sw in 9 tFigu re 9） V R X A C

－ 2．2 － V p－P（T H D 33 5％．Re ceive r ＝ CD）

（T H D ＝ 5％．Re ce ive r ＝ 150 n ）
－ 800 － m V p・P

lntem 8J Feed b8ck R e＄isto r（fo r m utin9） R FIN T － 1．0 － kn

RX O l ＆R X O 2 S o u rce C u rrent lR X 2．6 3．2 3．5 m A

INTERNALCURRENTAMPuFIERS

T X I I叩 ut Im ped 8n ce R T X l 0．85 1．．0 1．15 kn

Z B 書叩 ut lm pe da nce Rz B
－ 500 － n

RX A O utp ut lm p6由 nce R RX A － 10 － krL

A C C urre nt G ain

G T X

G z 8

－ 100 ． －

〟A
．T X I to V c c tV R A G C ＝ O V ）

T X I to V c c （V R A G C ＝ 1．3 V）
－ 50 ・．．・．－

Z B to R X A （V R A G C ＝ O V，R X A ＝A C G nd） － 0．5 －－－
Z B to R X A （V R A G C ＝ 1．3 V，RX A ＝ A C G nd）

G 去m
0．25

T X I to RX A （V RA G C ＝ O V．RX A ＝ A C G n d）
．・．－ 1．22 ． ．・．・．．．－

T X I to RX A （V RA G C ＝ 1．3 V．R X A ＝A C G n d） － 0．61 －
D c lN T E R FA c 【　　　 ．

LR L ev el S hift（V c c－V LR I

A V LR S

AV LR T

－ 2．8 －

V dc
軋 0 0 P ＝ 20 m A ．両石罷 尊 V D D I

O LO O P ＝ 80 m A ．研石蕗 ＝ V D D I
－ 3．5 ．－－

軋 0 0 P 2 20 m A，間石遠 ＆ M S ＝ O Y）　　　　　　　　　　 ′
－ 3．8 ．．－

軋 0 0 P こと80 m A，簡 石油 M S ＝ O V）
－ 5．0 －

V c c B o ost O LO O P ＝ 20 m A ．覇瓦遠 ＆ M S A V L鵬 ． 0．7 1．0 1．2 V dc
SW itched fro m H ito Lo′R l こ 6 20 瑚

RA G C C u rrent （V RA G C ＝ O V l lR A G C － －40 － 〝A
（V RA G C 3 1．0 V I

－ 一．12 －

MOTOROLA MC34114
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E L E m l C A L C H A R A c T E R I S T L C S － C O n t i n u e d （ T A ＝ 2 5 。 C ， S e e F i 9 U r e l ）

P● r t m● t e r SYmbel

L O Q l c l N P U T＄

研罰電 Inp ut lm p ed ance （V c c ＞ 1．2 V） R M U T － 6 0 － 、kil

tV c c ＝ O V O ＜阿南 ＜6・O V ） ＞60 M il

J
In p ut Lo w V o lt89 0 V IL M T 0 4－

1°．0 V d c

ln p ut H ig h V oltag e V H M T V D D －0．5 tttF▼▼ V D D V d c

H o ld ov er （D ol8Y fo r Re ceive am p lifier to retu rn T M U T 8．0 1 1 25 m S ec

to fu l19 a in 8fter Pin l7 sw itche S fro m O to V D D 〉

M S ln p ut lrn ped 8n ce （V c c ＞ 1・2 V ） ．R M S

V ILM S

－ 60 －
kn

（V c c ＝ O V，同正伝 ＝ O Pe n O r V D D l － ＞50 ．－．－
細n

（V c c ＝ 0，両石蕗 ＝ 0 1 － 4．0 － kn

lnp ut Low V o ltag e 0 llllll－ 0．3 V dc

ln put H ig h V o lt3 ge V IH M S 2．0 － V D D ・V dc

S Y S T E M S P E c l F l c A T 1 0 N S t f ＝ 1 ． 0 k H z u n l e s s n o t o d ， T A ＝ 2 5 。 C ． R e f e r t o F i g u r e l ）

P ■ 1 8 m e t e r SYmbel

u N E IN T E FtF A c E ．

V c c D C V o lta g e （Pin l） V c c

1．7 2．0 2．3

V d c

B e II T e le p h o n e S ta n d a rd a n d N T T S p e c s．（R 2 ＝ 4 3 f l，R 3 ＝ 13 fl）

S p e e c h M o d e　 lL O O P ＝ 10 m A

lL O O P ＝ 20 m A 3．0 3．4 3．7

IL 0 0 P ＝ 30 m A 3．5 4 Tl 4 ．5

lL O O P ＝ 12 0 m A 8．5 9 ．9 1 0 ．5

T o n e M o d e　　 lL 0 0 P ＝ 20 m A 3．9 4 ．1 4 ．3

IL O O P ＝ 30 m A 4．5 5 ．1

4 ．3

5 ．5

B ritis h T e le c o m S ta n d 8 rd

lR 2 ＝ 43 il ＋ 2 ．5 V Z e n e r．R 3 ＝ 13 Jl I

S p e e c h M o d e　 lL O O P ＝ 10 m A

lL O O P ＝ 2 0 m A － 5．9

lL O O P ミニ3 0 m A t－
6 ．9

lL O O P ごこ7 0 m A － 10

A C T e rm in a tin g lm p e d a n ce llL O O P ＝ 20 m A ．Fig u re l l） Z A C 50 0 6 0 0 7 0 0 ． n

R E c 【lV E P A T H

－5．0

d BG a in （V c c to R X O l－R X O 2 ，Fig U re S 1 4．15 1 G R X

－7 ．2 －6．1lL O O P ＝ 20 m A

lL O O P ＝ 10 0 m A －13．5 －1 1 －9 ．5

A G a in （G R X ＠ 10 0 m A v e rs u 5 2 0 m A ）　　　　　　　　　　　　 － A G R X －7．5 －6．0 －4 ．5 d B

M u te d G a in （前 石遠 ＝ Lo g ic O．IL O O P ＝ 20 m A ） G R X M －
－22 －20 d B

P isto rtio n ta t R X O 1－R X O 2，V c c ＝ 25 0 m V rm s I T H D R

－
0 ．3 －

％ ．・

J　　　　　 f ＝ 30 0 H z

f ＝ 1．O k H z ・－－ 0 ．2 2．0

f ＝ 3．4 k H z － 0 ．02 －

O u tp u t N o is e A c ro s S R X O l－R X O 2 1＠ 1．O k H z）　　 ’ N RX O － 4．0 －
〝V rm s

T RA N S M rT PA TH

G ain （M C l－M C 2 to V c c，Fig u res 12．13） G T X

36 38．5 40．5

d B

lLO O P ＝ 20 m A

lLO O P ＝ 100 m A 29 32．5 35．5

A G a in （G T X ＠ 100 m A v ersus 20 m A ） A G T X －7．5 －6．0 －4．5 dB

M 8X V c c V olta9 e Sw ing tT H D ＝ 5％，F igu ro B） V T X M A X

－ 3．0 －

V p・P

lLO O P ニ 20 m A

lLO O P ＝ 100 m A －
2．3

G ain R e du ctio n w hen m uted （M C 1－M C 2 to V c c．両石罷 ＝O V） G T X M － 68 －
d B

D isto rtio n （O d B m ＠ V c c I T H D T

－ 0．5 －

％

f ニ 300 H z

f ＝ 1．O kH z ．．．－ 1．5 3．0

f ＝ 3．4 kH z －
1．3 －

O utput N o ise at V c c （＠ 1．O kH z） N T X O － 17 － 〝V rm s

SIDETONE

SidetoneGain（GainfromVcctoRXO1－RXO2with
S i 9 n a l a p p l i e d t o M C l ／ M C 2 ， I L O O P ＝ 2 0 m A ）

Mc34114

2－500
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PINDEScRIPTl0NS

S Ym he l

M n N llm b er

D e彿巾 tio ntS O lc I tD評I

V c c 1 1 Pow er sup pIy p in fo r th e lC・S u pp ly v o Itag e is de rived from Ioo p cu rrent・T ra nsm it a m p o utpu t

OP er8te S O n th is p in．

LR 2 2 R esisto rs R 2＋R3 at this p in set th e D C ch aracte ristics of th e c ircu it．T he m ajority of the l0 0 P

CU rrent fIo w s th ro ug h these resisto rs・O the r co rnp o nen ts m ay be u se d to pro d uce req uired D C

Ch aracte ristics fo r ind ivid ua Jreg u Iato ry ago nci．es．・

V 8 3 3 A resiStOr O r aP PrOP riate netw o rk （Fm con n ected froh this p in to V c c sets the A C terrn in atin g

im ped an ce treturn Joss spec）．

V R 4 4 A l・7 v olt reg d l8ted output w hich ca n be used to b ias the m icro ph o ne・A d d itio n allY．th is

VO Ita9e P OW erS a PO rtio n o fthe intern alc ircu itrY・C an n o m ina lIy su p pIY 300－500 p A ．

G N D 5 5 ．G ro u n4 p in fo r the en tire lC．N o rm a llY th is is n ot co n necte d to．no r to b e co nfuS ed w ith ea rth

g ro und．

M C l 6 6 ln vertin9 diffe re ntial inp ut to the n icro ph on e a m p lifie r．fn put im pe d8 nce iS tyP ica lly 2Q kn ．

M C 2 7 7 N o n－inv ertin9 d ifFerentia lin pu t to th e rn ic ro p ho ne a rn plifiei．lnp ut im bed an Ce i＄ty Pic3”y 20 kfl．

M C O 8 8 M icro p ho ne 8m P lifier o utput．A m plifier，s gain is fixe d at 30 d B．

R A G C 10 9 Ld o p‾cu rrent se ns－ng ，n Put・T h e v o ltag e at th is p in，d ete rm ine d by the l0 0P cu rrent and R 3．

O Pe rateS th e roo p len9 th equ 8 Iizatio n circu it．＿

T X I 11 10 f叩 ut tO th e tr叩 Sm it 8 m Plifie rfro m th e m ic ro p ho ne 8m P lifier；D T M F SO urce，an d oth er so LJrceS．

ln p ut im p ed 8nce 含ぎ1．O kn ．

R X O 2 12 1 1 R eceive am pHfier n o n－inv ertin9 d ifFerentia Io utpu t・C u rrent ca pab iIity to the receiv er is typ icallY

Set 8t ±3．O m A pea k．

R X O l 14 12 R eceive am p lifier in ve rtin g d ifFe re nti8I o utputl C urre nt cap 8bilitY tO th e rece iver iS tY P ica‖y

±3．O m A pea k．G a in is set by R8．

R X l 15 13 S u rn m ．ng inp ut to the rece iv e 8m P Iifie r・T his pin is 8n A C virtua I9 rO un d．

R X A 16 14 S u m m ed o utpu ts o f the receive curren t am p Iifier，Sideto ne am plifier，3 nd a n A G C po int．

N orrna lly co nn ected to the receive am p lifier inp ut LRX I）th ro ug h a co up Iin g c aPa cito r．

Z B 17 15 In put to the receive cu rre r．t am p Jifie r・A b 3Ian ce n etw o rk （Z B）i＄cO nn占．cted betw ee n this pin

and V c c・T he n etw o rk affects th e receiv e lev eI and sid eton e p erForm a nce・In put im p ed 8nCe is

恕500 gl in se rie s w ith a d io de．

M S 18 16 M od e S elect ln put・A Io9 ic 〃1〝sets the lC fo r p u Iso d ia‖n9・A I09 ic 〝0′′＄etS th e lC fo rto n e

．（D T M F）d ia ling．E ffectiv e o n lY if肝 琵 is at 8 Io g ic 〝0〝．ln pu t im p ed an ce i＄ji8 60 kfl．

町 羅 19 ．17 慧 霊 品 霊 i霊 ’霊 ㌫ 霊 霊 ㌶ 鵠 鑑 ㌫ 霊 霊 忠 霊 霊 。

V D D・A n interna H xed d elay of ll m Se c m inim izes click＄in th e receive r w h en retu rnin 9 tO th e

SP eech m o de．

V D D 20 18 A reg u Jate d 3・3 vo It o utp ut fo r an exte rn aJd ia Ier・O utp ut SO urce c Urrent CaP8 b i］itY is l．O m A in

SP eeCh m o de．2．5 rn A in to ne di8 ling m O d e．‾
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FIGUFtE4－1ccversusVcctTONEDIAuNGMODE）
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FUNCTl0NALDESCRIPTl0N

lNTFIODUCTl0N
TheMC34114isaSPeeChnetworkwhichprovidesthe

hYbridfunctionandtheDC－00PCUrrentinte血ceofa
t e I e p h o n e ′ a n d i s m e a n t t o c o n n e c t t O T i p a n d R i n g

throughapoI8rityguardbridge・Thetran8mit・reCeive・
ands ide tone9a InSa reeXte rna”Yadjus t ab l e・andadd i－

tionally，，ine－engthcompens3tionvariesthe931nSWith
variationSinIoopcurrent・ThomicrophoneamPlifier

e m p－ o Y S a d i f f e r 6 n t i a I i n p u t t o m i n i m i z e R円
SuScePtibil叫・

TheloopcurrentinterfQcePOrtiondeterminesthedc

voltageVerSuScurrentcharacteristics・andprovidesthe

requiredregul8tedvoltagesforinternal3ndextornal
uSe．

Thedialerinterfaceprovidesthreemodesofopera－

tion：SPeechtnon－diaIin9LPulsedialin9andtone
（ D T M F 「 d i a l i n g ． W h e n s w i t c h i n g a m O n g t h e m o d e s ′

somep8rameterSareChangedinordertooptimizethe
circuitoperationforthatmode・ThefoIIowingtable
summarizesthosechanges：

T A B L E l＿ O P E R〟 r l N Q P A F t A M E T E f t S Y e r S t J 8

0PERATINQMODE

Futlctie l1 S p eech ’ ＿　P ul＄● T en e

L R L ev el S hift

（V c c －V L印

2．8 V 2．8 V 3．8 V

V D D C u rrent

C ap 8b‖ty

1．O m A 2．5 m A 2．5 m A

M icrop ho ne

A m p litie r

Fu nctio naI M u ted M uted

R eceive A m p． S w itch ed Sw itc hed S w itched

lntern3日；eed ba Ck

R esisto r

O ut ln ln

DCuNEINTERFACEANDLINELENGTH
cOMPENSAnON

TheDClineinterfacecircuit（Pinsl，2，3）SetStheDC

voItagecharacteristicswithrespecttoIoopcurrent・See

Fi9ure22・

FIGUFtE22－DCuNEINTEFtFAcEEQUIVALENT

¶わ　　　　　　 vcc

納車 当 重

22什F圭CI

【xceSS

c霊 厩 LR

RAGC

M C34114
1

3　　　　　　　 20 k

Ql

C

lcc

望 舘 圭5品A

1・7 m A J▲A　　 ‾

2

9　 －1 －AGC C。。t．。一　 霊

歩 ts

TheDCvoltageatVccisdeterminedbythelevelShift

f r o m V c c t o L R ． p ． u s t h e v o ． t a g e 8 c r O ＄ S R 2 3 n d R 3 ・ I c c

i s t h e i n t e r n 3 I b i a s c u r r e n t r e q u i r e d b y t h e M C 3 4 1 1 4 ′

nominallyintherangeOflOmA・lccc3nbereduced・
i f n e c e s s 8 r Y ， b y i n c r e a S l n g R 1 2 ′ c O n S i ＄ t e n t W i t h t h e

tr8nSmit8ndreceivesignalrequirementStSeethe

T r 8 n S r n i t P a t h ＄ e C t i o n ） ． S e e F i g u r e S 2 － 4 ． 8 8 n d 9 ・

I n t h e ＄ P e e c h 3 n d p u l s e d i a H n g m o d e s c u r r e n t ＄ O u r c e

l l i ＄ O f f ． a n d t h e I e v e l ＄ h i f t i s d u e t o Q l ′ s b a s e ・ e m i t t e r

d r o p （ 軸 1 ． 4 V ） ， 1 ・ O v o l t a c r o s ＄ t h e 2 0 k r e s i S t 。 r ・ 8 n d t h e

v o l t 8 g e a C r O S S R l ′ W h i c h v 8 r i e s w i t h V c c f r o m O ・ 1 5 v o l t S

t o 角 ‘ 1 ． O v o l t ． W h e n t h e l o o p c u r r e n t c O m － n g i n f r o m T i p

8 n d R i n 9 e X c e e d s t h e l c c r e q u． r e m e n t・ t h e e x c e s＄ c U r・

r e n t f I ° W S t h r ° U g h Q l ． R 2 8 n d R 3 ・ t O S e t t h e s l 0 P e O f

theV．lchar8CteristicforthecircuittQlhasanequivalent
resis tanceOf麹10印．SeeFigurelO・

MC34114

2－506

l n t h e t o n e d i a H n 9 r n O d e ′ c u r r e n t S O u r c e I l i s o n ・ d r a w －

i n g 8 n 3 d d i t i o n a l 1 ・ 7 m A t h r o u g h R l ′ i n c r e a s i n g t h e l e v e l

s h i f t b Y ・ 蓼 1 ． O v o I t S （ f o r R l ＝ 6 0 0 f l ） ・ T h i ＄ f e a t u r e e n s u r e S

t h a t ． a t I o w l o o p c u r r e n t s ′ S u f f i c i e n t v o l t a g e i s p r e S e n t

a t v c c f o r t h e D T M F s i g n 3 － 8 ′ 8 n d t h 8 t t h e V D D r e g u l a t o r

suppIiessufficientvo－t89etO8neXtemaldi31er・Thelcc
c u r r e n t i n c r e a s e s b y麹 1・ 3 m A i n t h i＄ m O d e・

R l m u ＄ t b e k e p t i n t h e r a n g e o f l O O t o 1 8 0 0 n ・ l f i t i s

t o o l 8 r g e′ i n＄ u f f i c i e n t c u r r e n t w川 f l 0 W i n t o V B t O b i 8＄

upthecircuit・lfitiStOOSrTlaII・insufficientfHteringat

v B W川 r e＄ u l t u n－ e S＄ C l i s i n c r e 8＄ e d a c c o r d軸 y・ S p e e c h

＄ l g n a I＄ m u＄ t b e w e＝ f i l t e r e d f r o r n V B・

T h e v o I t a g e a c r o ＄ S R 3 d e t e r m i n e S t h e o p e r a t i o n o f

theAGCcircuit川neIengthcompens8tion）・AsthevoLt・

a g e 8 t R A G C i n c r e a s e s f r o m 年 0 ・ 4 v o I t S t O 輝 1 ・ 2 v o I t ＄ ・

theAGCControIvarieSthecurrentg8inofthetwoAGC

MOTOROLA



POintstFigurelHroml．OtoO．5，therebYreducingthe
galnOfthetransmitand receivepathsby6．OdB．See

Figure7・Pin9isahighimpedancelnPUt．
ThevaIuesofR2andR3canbevariedaSrequiredto

COmPlywithvariousregul8tOryagencies．tocompen－

S3teforadditionalcircuitrypoweredbytheIoopcurrent
（microprocessor．etc．）．ortochangethestarting point
OftheAGCfunction．lftheAGCisnotused，Pin9should

beconnectedtogroundforhighgains，OrtOVRforIow
galnS・

V O m G E R E G U U汀 O R S

The MC34114．has twointernal voltage regulators

Which are usedto powerexternalaswellasinternal
CircuitrY．

TheVR reguLatorprovides1．7voltsata maXimum
CurrentOf500FAA（seeFigure5）．Thisoutputisnormally
USedtosetthe DC biasintoTXI（PinlOI．andto bias

t h e e l e c t r e t m i c r o p h o n e ・ V R W i ” t y p i c a I I Y b e 宍 さ 3 0 0 m V

LessthanVccwhenVccisbeIow2．OvoIts・

TheVDDregulatorprovides3．3voltsatamaximum
、－－ヽ． h．′′

Ofl．OmAinthespeechmodeiand2．5mAinthepuIse
OrtOnediaIingmOdes（seeFigure6日tisnormallYuSed
to poweran eXternaIdialer．and otherassociated cir－

c u i t r y． V D D i s n o r r n a” Y等 0． 5 v o t t s l e s s t h a n V c c u n t i I

VDDreguIates．ItisashunttypereguIatorwhichauto－

m a t i c a” y  s w i t c h e s t o  a  h i g h i m p e d a n c e  m o d e  w h e n

V c c f a” s b e l o w 1． 4 v o l t s． T h i s f e a t u r e p r e v e n t s e x c e s－

Sive battery drainin the event a memory sustaining

batterylS．uSedwiththeextemaLdialer．Leakagecurrent

（ w i t h  V c c ＝ O l i s t y p i c a l I Y O ． 0 2 F A A w i t h  a n  a p p l i e d

VOltageofupto6・OvoltsatVDD，Withpin170PenOr
at VDD．If Pin17is at9rOund．a current of several

hundredmicroampswillftowintoVDDandoutofpin
17（seeparagraphonLogiclnterface）．

MlcROPHONEAMPLIFIER

ThemicrophoneampHfier（Pins6，7，8）hasadiffer－

entiaILnPut，Single ended output．and afixedinternal
g a i n o f＋ 3 0 d B（ 3 1． 1 V N）．T h e o u t p u t i s i n p h a s e w i t h

MC2，8ndoutofphasewithMCl．Theinputs（seeFigure
23）have a nominalimpedance of20kfl．and are

m8tChed to provide a high common mode rejection
（tYPicalIy26dB）．

F I G U F t E 2 3 ＿ t N P U T S T A G E

V R　　 一

． l
T o N ext

Stag e
20 k

・　6
20 k

T　 20 k

M c 2

7　 20 k

T° P r e S e r V e  a  h i 9 h  C M R R  a g a i n s t  u n w a n t e d  s i g n a l s

inducedin the microphoneleads．tho microphone

Should be biased with two equalvalue resistors as

ShowninFigurel．

T h e o u t p u t （ M C O ） h a s a D C b i a s v o l t a g e o f 宍 さ 1 ． 1 v o l t s

（ V c c ＞ 3 ． O v o I t s ） ， a n d c a n n o m i n a ” y s w i n g 含 ゴ 2 ． 0 v o l t s

P － P （ 5 0 0 m V p － P 8 t V c c ＝ 1 ・ 2 v o l t s ） ・ T h e o u t p u t i m p e d －

a n c e i s ま 冨 2 7 0 1 1 ． a n d ’ h a s  a  p e a k c u r r e n t c a p a b i I i t y o f

零1 6 0 F L A f o r 5％T H D．

When the MC34114is switched to either dialing
m o d e ′ t h e  m i c r o p h o n e a m p l i f i e r i s  m u t e d  b y 電 7 0 d B

（300Hz－4kHzl，effectivelydisabLingthe microphone．

T h e D C v o l t a g e a t M C O i s 宍 さ 8 0 m V w h e n m u t e d ．

TRANSMITPATH

The AC－transmit path consists ofthe components
S h°W n i n F i g u r e 2 4（ t a k e n f r o m F i g u r e l）．

FIGUFtE24－TFtANSMITPATH
／

喧 MCl

MC2

MCO

30dB　　C5
VR

R6

R12

TXl Ai＝2　　　 vcc

121 AGC 窯i＝50 。，圭Rl皇Zふ

T h e  v o I t a g e  O u t P u t a t  M C O i s c ° n V e r t e d t o  a  c u r r e n t

into TXlby C5，R6，andTXrsl．O kinputimpedance
（WithaslighterrorduetoR12）．AlandA2arecurrent
amplifierswithacombinedgainoflOO．TheAGCpoint
has a current galn Ofl．03tlowloop currents．and

decreasestoO．5as100PCurrentincreases．Therefore

thecurrentgainfrqmTXltoVccvariesfromlOOto50
asIoopcurrentisincreased．Theresultingcurrentout－

PutatVccactsonR18ndthelineimpedance（nominalLY
600neach，Clisan ACshort）togenerateaVOltage

MOTOROLA MC34114
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FLcUFtE25－FtEcElVEPATH

signa－atVcc，8ndcdnsequentIy・atTipandRing・The
voItagegainfromMCl－MC2toTipandRingistherefore
（firstorder〉：

G T X ＝

AmxlOOxAGCxRl／／Z

（R6＋1．Ok）
（Equationl）

whereAmisthegainofthemicrophone8mPlifier（31・l

VN）．At lowloopcur ren t sGTX宍尋4VNt38・5dB），and
d e c r e a s e s t o声叫2 V N（3 2．5 d B）a t h i g h e r I o o p c u r r e n t s，

fo r thec°mPOnentValuesshowninFigure l（＠1・OkHzl・

FormoreprecisecalcuIations，cOnSiderati。nShould
begiventotheeffectsofC5（inserieswithR6），R12and
R7（eachinp8rallelwithTXl，sl・Okimped8nCe），and
ClOandtheZBnetwork（eachinparalleIwithR18nd

ZuNE）・Thecumulativeeffectsoftheseadditionalcom－
P O n e n t S i s 堵 1 ． 5 d B ・

T h e v o l t a g e S唱 n a l a t V c c i s o u t o f p h a s e w i t h t h a t a t
TXl．andinphasewiththatatMCl・

T h e m a x i m u m a v a i l a b I e v o l t a g e s w ● n g a t V c c i s a

f u n c t i o n o f t h e i m p e d a n c e 8 t V c c旧 1〟Z L I N E）． t h e D C
bi8ScurrentatA2，soutput．andtheVccDCvoltage・
A2，S bias currentis determined by the bias current

th rou9hR12（VR／ tR12＋1・Ok））which iSga inedupbY
Al．A2andtheAGCpoint・Fi9ure8indicatesthem8X－

i m u m v° I t a g e s w i n g a t V c c t w i t h 5％T H D）・

RECEIVEPATH

T h e  A C  r e c e i v e  p 8 t h  c o n s i s t s  o f  t h e  c o m p o n e n t s ′

showninFigure25ttakenfromFigurel）・
Rl．typicalIy600fl，PrOVides the AC termination
（ r e t u r n l o s s ） f ° r t h e r e c e i v e s i g n a l s c o m i n g i n o n T i p

andRing（CHSanACshort）．ThereCeivesignalcroates
anACcurrentthroughtheZBnetwork8ndthe500il
resistor3ttheZBpin・A4reducesthatcurrentbyl／2・
andthenfeedsitthroughtheAGCpointwhichhasa

gainofl・Oat．ow－00PcurrentS・TheAGCgainisreduced
too．5as100PCurrentincreases・TheACcurrentoutof
theAGCpointfeedsthroughC8toRXl・thereceive
amp．ssummingnOde（IfC8isIar90．RXAcanbecon－
s i d e r e d 8 V i r t u a l g r o u n d ． a n d  n o  A C  c u r r e n t f I o w ＄

t h r ° u g h t h e i n t e r n a I l O k r e s i S t O r I ・ T h e v o I t a g e s w i n g

atRXOlisthendeterminedbYthecurrentthroughC8
andtheR8feedb8Ckresistor．Thesecondopamp（at

Mc34114

2－508

RXO2日sinternallyconfiguredforinvertingunitYgain・
ThevoIt3gegainfr。mTipandRingtoRXO1－RXO2
（differential＝S（firstorderI：

G R X ＝

R8xAGC

（Z B＋ 5 0 0 I
（Equation2〉

w h e r e Z B ＝ R l O ＋ R 9 ／ ／ C 9 （ 詣 R l O ＋ R 9 ） ．

F o r m o r e p r e c i s e c a l c u l a t i o n s ′ t h e e f f e c t s o f C 9 a n d

C8mustbeconsidered．C9provides8Ph880Shifttoaid

s i d e t o n e ‘ c a n c e I l a t i o n （ s e e p a r a g r a P h o n S i d e t o n e ） ． a n d

C8canbeseIectedtoprovidelowfrequencyroII－Off・

H i g h f r e q u o n c Y r O” d O f f c a n b e o b t 3 i n e d b y a d d i n g a

feedbackcapacitoracrossR8・ForthecomponentvaIues

s h o w n i n F i g u r e l ， t h e r e c e i v e g a i n m e a s u r e d 麹 0 ・ 4 9 5

VNト6．1dB）at10WIoopcurrents．andreduceStO舞0・25
VNト12dB）athi9herIoopcurrentst＠1・OkHz）・

WhentheMC34114isswitchedtoeitherdialingmode
（両石遠＝LowLthereceivegainismutedbytheswitching
inoftheinternalfeedb8ckresistortRFINTfromRXOl
t o R X l）－ t y P i c a” y l． O k f l． T h e e f f e c t i v e f e e d b a c k r e s i s－

t o r f o r t h e a m p － i f i e r i s n o w t h e p a r a ” e I c o m b i n a t i o n o f

R8andRFINT・TheamountofmutingtindB）canbe
caIculatedfrom：

G…＝20x－og（恐）帥tion3｝
TheinternaLresistorisswitchedincoincidentwith両石石
（Pin17）switchinglow．However，When両石iiisswitchd
h i g h ， a d e b Y t n O m i n a ” Y l l m S e c 〉 o c c u r s b e f o r e t h e
internalresistorisswitchedout．Thisfeatureprevents

d i a L i n g  t r a n s i e n t s（ p a r t i c u l 8 r l y  d u r i n 9 P u l s e  d i a‖ n g）

frombeingh彿rdasIoudcIicksinthereceiver・

T h e D C b i 8 S V O I t 8 g e S a t R X I ， R X O l a n d R X O 2 i s 輝 0 ・ 6 5

v o l t S ． T h e b i a s c u r r e n t a t R X I i s 輝 5 0 n A i n t o t h e p i n ・

T h e m a x i m u m v o舶 g e s w i n g a t R X O 1 3 n d R X O 2 i＄ a
f u n c t i o n  o f  t h e  r e c e i v e r i m p e d a n c e（ t y p i c 3日 y

lO0－150fl），andthev8IueofthetwolrxcurrentsourceS

inFigure25．trx．S叡叫R12（be帥e帥VR8ndTXIいS

叩軸　一㍍認諾霊等　tEqu8個
F i g u r o 9 i n d i c a t e s t h e m a x i m u m v o l t a g e S W i n g a v a” a b I e
tothereceiver．
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SIDETONECANcELLAnON

S i d e t o n e c 8 n c e” a t i o n i s p r o v i d e d b Y C u r r e n t a m P l i f i e r

A3（seeFigurelIwhichgener8teSacurrentrePreSen－
tativeofthetransrnitsignaltocancelthereflectedside－

tonesJgnalcomlnginthroughZEhndA4．Toachieve
PerFectcancellation（noACcurrentoutofRXA），itis
necessarythat：

Z B＝（ 4 0 x R l〟 Z L I N E I－ 5 0 0 i l（ E q u a t i o n 5 I

WhereZBisthenetworkcompoSedofR9．RlO，andC9．
andZLINEistheACimpedanceoftheJine．Thereactive

c o m p o n e n t S O f t h e l i n e’ s i r n p e d a n c e c a n b e申m p e n－
SatedforbymakingtheZBnetworkcomparablYreac－
t i v e・ J n F i g u r e l， C 9 p r o v i d e＄ a P h a s e s h i f t t o c o m p e n－

Sateforthephaseshiftcreatedbythephoneline．

LOGLclNTERFAcEt両i石andMS）
ThetwoLogicinputs（両石遠andMS）areusedto＄Witch

t h e M C 3 4 1 1 4 b e t w e e n t h e s p e e c h a n d d i 8 日 n g  m o d e s

accordingtothefol10Wlngtable：

TABLE2－LOGlclNPUTS

．糊崩i M S M od●

High X Speech
Low H igh Pulse D ialin9
Low Low Tone D ialing

T a b l e 2， t° g e t h e r w i t h T a b l e l． d e s c r i b e s t h e c o n d i t i o n

OftheMC34114inthev3riousmodes．Figure26shows
theinputconfigurationfortheMuteandMSpins．

FIGURE26－LO61CINPUTS

TheMuteinputhasanominaIinputimpedanceof60
k i l ′ r e f e r e n c e d t o V D D ・ T h i s p l n m a y b e I e f t o p e n f o r a

書 o g i c ‘ ‘ 1 ， ’ ’ o r c o n n o c t e d t o V D D ． A I o g i c ’ ’ 1 ” i s d e f i n e d

a s  b e t w e e n  V D D － 0 ・ 5 v o l t s  a n d  V D D ． A l o g i c  L ‘ 0 ’ ′ i s

definedasbetween9rOundandl．Ovolt．Theswitching
t h r e s h o l d i s 2 3 2 ． 3 v o l t s ． W h e n  M u t e i s  s w i t c h e d 書 o w

（speechtodiaJingl，thechangeslistedinTablelwH
O c c u r W i t h i n l O F A S． U p o n s w i t c h i n g h i g h（ b a c k t o＄ P e e c h

modeI．however，thereceiveamplifierfeedbackresistor

W i ” b e s w i t c h e d ° u t a f t e r a d e l a y o f t t y p i c a l l Y 7 1 1 m S ．

T h i s  f e a t u r e  p r e v e n t s  d i a l i n g  t r a n s i e n t＄（ p a r t i c u l a r l Y

durin9PuJsediaJingHrombeingheardaSloudclicksin

thereceiver．TheotherfunctionslistedinTableltrans－
ferwithinlOFLS．

T h e M S p i n i S f u n c t i o n a 書 o n l Y W h e n M u t e i s l o w a n d

itsonlYfunctionistoprovidean3dditionaIvoItagelevel
ShiftbetweenVccandLRinthetonedialin9mOde（see
thesedionon DCInterfacel．Thejnputimped8nceis
包 6 0 k n w h e n V c c ＞ 1 ． 5 v o l t s ． A I o 9 i c L ’ 0 ′ ’ i s b e t w e e n

g r o u n d a n d O ． 3 v o l t s ， a n d a l o g i c ” 1 〝 i s b e t w e e n 2 ． O

VOltsandVDD・TheswitchingthreshoIdistypicallYO．75
VOJts・lfunused，thispinmustbeconnected・tOgrOund

OrVDD．andnotIeftopen．
W h e n V c c ＝ 0 （ o n － h o o k c o n d i t i o n ） ， a n d a v o I t a g e i n

therangeofOto6．0voItsisappIiedtoMute，aleakage
currentof（tYPica‖Y）0．02pAwillfI°Wif両石遠andVDD
3re3tthesamevoItage．lfMuteisatavoltagedifferent
f r o m V D D ， c u r r e n t W i ” f l o w t h r o u 9 h t h e i n t e r n a 暮 r e S i s －

torsand／Ordiode．lfamemorysustainingbatteryisused
inconjunctionwithanexternatdiaIer，andisconfigured

SO thatits voltage8PPe8rS at VDD，Mute must be
a ” o w e d t o f l 0 a t O r b e c o n n e c t e d t o V D D － O t h e r w i S e

current（intherangeof100－200F・A）塑Jowfr°mthe
batterythroughVDDandoutoftheMutepin．

W h e n V c c ＝ 0 ． a n d a v o l t 8 g e i n t h e r a n g e o f O t o 6 ． 0

VOltsisappIiedtoMS，aJeakagecurrentof（tYPic．aIIyl
0・01FLAw川 resuJ tas l0ngaSMute isopenor8 tVDD．
JfMuteisatgrOund，anequNalent3．5kflparasiticresis－
tanceexistsbetween MSand Mute．

When Vcc＜1．5volts．the Mutefunctionis non・
e x i s t e n t a n d t h e M C 3 4 1 1 4 w i ” b e i n t h e s p e e c h m o d e ．

APPucATl0NSINFOFtMATl0N

DESIGNSEQUENcE

ThedesignsequenceforincorporatingtheMC34114

i n t o m o s t a p p l i c a t i° n S W＝ b e a s f o” o w s t r e f e r t o F i g u r e
lI：

1）DecideontheACtermin8tingirnped8nce（return

IossLandselectRltobethatvalue（typicallY600fl）．lf

t h e r e  a r o° t h e r d e v i c e s  p o w e r e d  b Y t h e I o o p c u r r e n t

w h i c h w＝ b J i n p a r a l l e l w i t h R H S u c h 8 S a P u J s e d i 8 J i n g
circuit）whichIowertheeffectiveterminatingimped－
ance．Rlcanbeincre8Sed8ccOrdinglY．

2 l S e I e c t t h e m 8 X i m u m v a J u e o f R 1 2 w h i c h w＝ p r o－
Videtheminimumrequiredtr3nSmitandreceiveslgnals
a c c o r d i n g t o F i g u r e s 8β n d 9．

3 l S e I e c t t h e s u m t R 2＋ R 3 l t o p r o v i d e t h e d e S i r e d

TipandRingDCvoItageversusloopcurrentcharacter－
istics．ThenseJectR3forthedesiredstarting pointof
theloopIength compensation．The compensation
b e g i n s w h e n t h e v o l t a g e 8 C r O S S R 3 i s 卑 0 ． 4 v o l t ．

41SeIectR4andR5（theyshouldbeequaI）toproperly
b i a s t h e m i c r o p h o n e ． T h e m i c r o p h o n e ’ s m 8 n u f a c t u r e r

Shouldbeconsultedforthisinformation．

5）SeIectR6forpropertransmitgain．Seelequ8tion

l．T h e n  s e l e c t  C 5 t o  p r o v i d e I o w  f r e q u e n c Y  r O”－O f f．

AdjustR6asrequired．

6〉SeIecttheZBnetwork（R9，RlO．C9）toprovideside－

t o n e c a n c e” a t i o n． S e e e q u a t i o n 5．

7〉SdectR8forproperreceive98intdependsonthe
SPecificreceiverused）．Seeequation2．ThenseJectC8
t o p r o v i d e I o w f r e q u e n c Y r O Iトo f f．A d j u s t R 8 a s r e q u i r e d．
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AdditionalcommentsOnFigurelcompOnentS：

1）CapacitorsCl．C2，andC7arerequiredtostabilize
therespectivereguLators・lnmostapP．icationsitshouId
notbenecessarytOchangefromthevaIuesshownin

Figurel・
2）C3andC4C8nbese－ectedtoprovidelowfre－

quencYrOII－Offforthemicrophoneslgn8ls・
3 ） C l O f i l t e r s n o i s e g e n e r a t e d b Y t h e M C 3 4 1 1 4 ′ a n d

s h o u l d b e c 1 0 S e t O t h e V c c p l n ・ 一 t s r e c o m m e n d e d v a L u e

（0．01lAF）issuchthatitdoesnotnOtice8blyaffectthe
sYStemP8r8meterS・ltcanbeincreased・ifdeSired・tO

providehighfrequencYrOII－Offforbothtransmitand
r e c e i v o s l g n a l s・T h i s－h o w e v e r・W川 a f f e c t t h e r e t u r n l o s s

specificationathigherfrequencies・
4ISinceTXIisa（re－ative－YHowimpedancecurrent

tnput．itisacOnVenientpointforinjectinganYSlgnals
whicharetobetransmittedoutontOTipandRing・C6
8ndR7areshownfortranSmittingtheDTMFsignals
fromadiater．Additiona．RCnetworkscanbeconnected

to．TXlfortransmittin9SignalSfromspe8kerphones・
modems，OrOthersign8lSOurceS・Thevoltagegainfrom

eachsigna．sourcet。TipandRingis：

Gs＝聖賢吾豊竺（Equation6）
whereRxandZcxrepreSenttheirnpedancesOftheR
andCfortheparticulars－gn8Isource・Ifseveralslgnal

s o u r c e s a r e c o n n e c t e d t o T X I， t h e p a r a＝ o I c o m b i n a t i o n

ofR6，R12，theinterna．1・Okresistor・andanyotherRCs

3tthisplnmuStbeconsideredwhensettingthegaln
foreachsi9nal・

HookSwitch

TonoRinger
Mc34017

KeYPad

3．58MHz⊂コ

57The12vo－tzenerdiodeshowninFigurelisfor
transientprotection・andnormaIIYdoesnotCOnduct・
Transientandovervo－tageprotectionMUSTbepro－
videdexternatIYSOthattheAbS0．uteMaximumRatings
arenotexceeded．

BASICTELEPHONECIRCUIT

Figure27depicts8COmP－etebasicteIephoneuSlng
t h e M C 3 4 1 1 4 s p e e c h n e t w o r k・ t h e M C 1 4 5 4 1 2 p u l s e＾o n e

dialer．andtheMC34017toneringer・
TheMC34114providesthespeechnetwork／hybrid

functions，anditscompOnentVaLuesarecaLcuIatedas
describedpreviousIyinthisdatasheet・Theresistor

fromVcctoVBis820＝ratherthan600fl＝nthis
examplesinceitisinparaI－e－withthe2・Okflresistorin

thepulsedia－ingtr3nSistornetWOrk（providingand
effective600fltormination）・

T h e M C 1 4 5 4 1 2 d i a l e r i s a p u l s e ′ t o n e d i a l e r w i t h l O

n u m b e r m e m O r y ． 一 n C － u d i n g － a s t n u m b e r r e d i a l ・ P o w e r

tothedi8IerisfromtheMC34114・sVDDOutPut・diode
connectedwithamemOrYSuStainingbattery・
▼ T h e ・ M C 3 4 0 1 7 t o n e r i n g e r （ s e e i t s d a t 8 S h e e t f o r

d b t a i I s＝ s c o n n e c t e d d i r e c t I Y t O T i p a n d R i n g a s i t i s n o t

necessarYtOdisconneCtitwhenoff－hook・Thisdircuit
h a s 8 n R E N彩 0． 5． a n d m e e t s a＝E L A－ 4 7 0 3 n d B e＝ s Y S t e m

r e q u－ r e m e n t S f o r i m p e d a n c e・ a n tト b e‖ t a p p l n g′ 8 n d
turn－On／offthresholds・

opERJrrlONWITHAPOWERSUPPLY
Figure28indicateshowtoincorporatetheMC34114

intoacircuitwhereapowerSuPPlyLSuSed・

FIGUftE27－BASlcPULSEJTONETELEPHONE

oH TSO opL 工Vcc ZBRXARXl
V8

Mc34114
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FIGURE28－USEWrTHAPOWEFtSUPPLY

A t r a n s f° r m e r（T l＝ s r e q u i r e d a t T i p a n d R i n g t o p r o－
VidetheiSOlationrequiredbetweenthephonelineand
anyACpowerandearthground．（Thetransformermust

beratedto handletheloopcurrent．）SincetheIoop
currentdoeshotp8SSthroughtheMC34114，looplongth

compensationisnotpossibIeinthiscircuit，andpin2
1 L R＝ s l e f t o p e n・T h e R A G C p i n i s g r o u n d e d，S e t t i n g t h e
tranSmitandreceive9alnStOtheirmaximum．

Thetransformerprovidesapathforthepowersupply

t o r e a c h t h e M C 3 4 1 1 4 ′ W h i l e s i m u l t a n e o u s I Y c O u P l i n g

SPeeChsign8lsbetweenTip／RingandtheMC34114．The
t w o s e r i e s d i o d e s p r° V i d e t r a n s i e n t c l a m p l n g， a S d o e s

t h e 1 2 v o I t z e n e r d i o d e・ A J t h o u g h a＋ 9・ O v o l t S u P P l y． s

Shown，Other volta9eS can be used aslong as the

M C 3 4 1 1 4 r e c e i v e＄ b e t w e o n 4・ O a n d l O・ 5 v o l t s a t V c c・
BecauSeOftheisoIationrequlrement．theMC145412

d i a l e r r e q u i r e ＄ a r e l 8 y （ R L l ） t o b r e a k t h e I o o p c u r r e n t

d u r i n g P u l s e d i a I i n g ． T h e r e 暮 a y l S n O r m a l I y o f f ． a n d e n e r －

9izedonJYduring pulsedialing．Thel．OJIFcapacitor

（ r a t e d？ 5 0 v o l t s m i n．．N P O） a c r o s s t h e r e l a y c o n t a c t s
helpsabsorbtransientsgeneratOdduringpuIsediaIing・

ALTERNJrTEMICROPHONECONFIGURAT10NS

TheMC34114isdesignedforusewithelectretmicro－
Phones．althoughdynamicmicrophonescanbeuSed．
C8rbon microphones are not recommonded8S they
9 e n e r a‖ y r e q u l r e c O n S i d e r a b l e b i a s c u r r e n t w h i c h i s n o t

a v a i l a b l e f r o m t h e M C 3 4 1 1 4 ′ S r e g u L a t o r s ．

WhenusIn9anelectretmicrophonewhichrequlreS
morethanl．7volts．butIessthanl．OmAforbias．itcan

bebiasedfromVDDinste8d，

汀 a t h r e e t e r m i n 8 1 0 I e c t r e t m i c r o p h o n e（ c o n t a i n i n g a n
i n t e m a l b i a s i n g r e S i s t o r o r e q u i v 8 l e n t l i＄ u S e d， i t s h o u l d
beconnectedtotheMC34114asShowninFigure29．
The common mode rejection ofthe b8Ianced circuit

Shown．in Fi9urelis notpresenthowever．and care
ShouldbetakentopreventunwantedSignaIs（radiosta－

tions．noise，etc・＝rombeingPickedupbYthemicro－
P h° n e I e a d s．

R Q U R E 2 9－ 3イE R M I N A L Mに貝°P H O N E

Figure30indicatesuseoftheMC34114withadynamic

microphone・TheoutputIevelofdynarnicrnicrophones
i s g e n e r 8日 y I o w e r t h a n e I e c t r e t u n i t s． a n d S O t h e g a J n
bf・the tr8nSmit path wH have to be adjusted
8ccOrdinglY．

RcURE30－DYNAMlcMlcROPHONE
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FREQUENCYCHARACTERISTICS

Frequencycharacteristicsforbothtransmitand
r e c e i v e s 一 g n a l s a r e d e p e n d e n t e n t i r e l Y O n t h e e x t e r n a l

components・Theamp－ifierswithinthelChave
bandwidthsfromDCextendingtoinexcessof50kHz・

a n d t h e r e f o r e d° n O t P r O V i d e r o L l－ O f f w i t h i n t h e

VOiceband．

Lowfrequencyroll－Offforthetr8nSmitsignaIscanbe

s e t b Y a d j u s t i n g C 3 a n d C 4 ′ O r C 5 ・ O r a C O m b i n a t i o n o f

t h e t h r e e・ H i g h f r e q u e n c Y r O lト o f f c a n b e p r o v i d e d b Y

replacingR6withthenetworkshovyninFigure31・

畠
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EMlSUSCEPTIBLuTY

P° t e n t i 3 I E M I s u s c e p t i b＝ t y p r o b I e m s s h o u l d b e
addrossede8rlYinthoelectricalandmechanicaldesign

ofthetelephone・EMImaYenterthecircuitthroughTip
a n d R i n g ． t h r o u 9 h t h e m i c r o p h o n e w i r i n g ′ O r t h r 。 u g h

anYOfthePCbo3rdtraces・ThemostSeniitivePlnSOn
t h e M C 3 4 1 1 4 a r e t h e m i c r o p h o n e a m p‖ f i e r i n p u t s（M C l．

MC2）．BoardtracestothesepinsshouldbekeptShort・
andtheassociatedcomponentsshouldpreferablYbe

M l併° p h° n e 3

PrimoMicrophoneslnc．
Bensenv‖e．日．60106
312－595－1022
ModeIEM－60

T e l e c°m T帽n鋪o r m e r s

Microtr8nCo．，Lnc．

V8IIeYStream．N．Y．11528
516－561－6050

AskforApptic8tions
Bulletin F232

physicaltyclosetothepins・TXl，RXI・andZBShould
alsobeconsideredsensitivetoEMISignaIs．

Themicrophonewireswithinthehandsetcordcan
actasanantenna，andpickupnearbYradiostations・lf

thisis8PrOb－eminthefinaldesign・addingRF州ters
（consistin90fferritebe8dsandsmal川）・001pFIcer8mic
capacitorsItothePCboardwherethewiresattachto
theboardcangeneraIIYreducetheprobIem・

SUGcESTEDVENDORS

MURACorp．
We＄tbury，N．Y．11590
516・935－3640

ModelEC－983－7

St8nCOrProductS

L o g a n S P O r t′削 4 6 9 4 7
219－722－2244

HosidenAmericaCorp．
E胱GroveV＝396．日．60007
312－981－1144
ModelKUC2123

PREMMagnetics，tnc・
McHenrY．日．60050
815－385－2700

OnanPower／Electronics

Minne叩Olis．MN55437
612－921－5600

M o t o r o I a I n c． d o e S n° t e n d° r＄ e O r W a m n t t h e＄ L． p P I I e r＄ r e f e r e n c e d・・

c o r n p l i a n c e w I t h F c c o r o t h e r r e 9 u l e t O r Y a 9 e n C i e 8 0 f t h ． c I r c u i t ＄ d e ， C r i b ． d h e r e I n i s n o t i m p I i e d o r 9 u a r a n t e e d b Y
M o t° r O l e l n c．
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