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�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

�� !�� !�� !�� !�� !

bjVRNOM=�=̀ jlp=�� !"#$%&'()�*=E=NS=�=F=�� !=E=U=�=F�� !"#$%=PO=�=oÉÇá~ä

_ìÑÑÉê=E=ik_=F� NP=�� !"#$%&'#$()=NM=�� !"=E=NS�=F�� !"=E=̂ oa=F�� !

�� !"��=E=NS�=F�� !=E=qlkb=F=L=��=E=mripb=F=�� =�� !"NM=�� !"#$%N=�

�� =E=é~ëë=ïçêÇ=F�� �!"�#$�%&!"=E=ëíçéï~íÅÜ=F�� !"#$%&'($)

�� !"#$%&'�� ()*+

����������

�� �� �� �� �� 

• �� =P=��=QKR=��=NS=�� !"=E=i`a=F=�E=NLQ=Çìíó � NLP=Äá~ë=F=�

• �� !"#$=E=NO=L=OQ=�� !"=F�

• �� !=E=�� =NO=�� =F�

• �� !" =E=RV=� RV=�=F=�

• �� !"=E=içïJÄ~ííÉêó=F=�� !"#$%&'( i`a�

• �� !"=E=POTSU=eò=�=PKRTVRQR=jeò=Åêóëí~ä=çê=êÉëçå~íçê=F�

�� �� �� �� �� 

• �� =oJléíáçå=�=aJléíáçå=�� !"#$!%&

• �� =E=qlkb=F=L=��=E=mripb=F=�� !"#

• NP=�� !"#$%&'()*+=P=�=E=çåÉJíçìÅÜ=F=�� !"=PO=�� NM=�=E=íïçJíçìÅÜ=F=�

�� !=NS=�� !"=Q=��låJäáåÉ=�� !"#$%&'()*+ ,-

• NM=�� !"#$%&'=E=içÅâ=F=�=N=�=Q=�� !"#$=E=m~ëëïçêÇ=F�� !"#$%=aqjc

�� =E=q~äâáåÖ=Çá~ä=F=�� !

• �� !=PO=�=ik_=E=i~ëí=kìãÄÉê=F=oÉÇá~ä=ÄìÑÑÉê�� !"#$%&'()*=E=�� !"#

�� !=F�

• �� !=E^oaF=�� !=_ìëó=�=oáåÖ=Ä~Åâ=íçåÉ=�� !"#=_ìëó=íçåÉ=�� !"#$%&

�� !=oáåÖ=Ä~Åâ=íçåÉ=�� !"#$%&'()

• �� !"#$%&'()*+��,-&./0*1=S=��=låJäáåÉ=�� !"

• �� =elia=�=jrqb=�� 

• �� !"�#$%&=E=�� !=F=�� 

• �� !"#$%&

• �� !"=NM=�� !"=E=NS�=F�� !=Q=��låJäáåÉ=�� !"

• �� !"=N=��� !"=E=ëíçéï~íÅÜ=F=�� NM�� !"IQ��çåJäáåÉ�� !"

• �� !"#$%&'(!)*

• e~åÇëÉí=ëéÉ~âÉê=�� =S=Ç_=�� =E=lccJellh=ãçÇÉ=F�

• _~ííÉêóJäçï=�� !"#$%&'()*+I�� !"#$%&'(

• kç=_~ííÉêó �I=�� !"#$%&'()*+I�� !"#$%"&I=e~åÇJÑêÉÉ �lccJellh ��

�� 

�� !�� !�� !�� !�� !
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• �� !=U=�� !"

• �� !"

~K �� !"#=E=�� �!�"=F�

ÄK �� !"#=E=�� �!�"=F�

ÅK �� !=E=�� �!�"=F�

ÇK �� !"=B=E=j~êâJìé � ã~êâJÇçïå=��=F�

ÉK �� !"#

ÑK �� !"=E=jHI=jJI=j`Ljo=F�

• �� !"#$%&

• �� !"#$%U==��=H=E=J�bêêçê� =jbjlov=F�� !"#$%&'()*+

• �� !"#=ãáåìë=E=J=F=ëáÖå=H=kìãÄÉêK

�� !"�� !"�� !"�� !"�� !"

�� !"�� !"�� !"�� !"�� !"
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�� !�� !�� !�� !�� !

�� !�� !�� !�� !�� ! ����������

pbdM=ú=pbdPN ��=i`a=é~åÉä=�� !"#

`ljM=ú=`ljP ��=i`a=é~åÉä=�� !"#

sfI=soI=soOI ��=i`a=�� !"#$%&'()*+(,*-

soPI=s`NI=s`O

aqjc �� !"#$%=E=aì~ä=qçåÉ=jìäíáJcêÉèìÉåÅó=F��=aqjc=�� !"#$

�� !"#$%=aqjc=�� !"

få~ÅíáîÉ��içï��

saaI=spp �� !"#$% &'()

ufkI=ulrq PKRU=jeò=�� =�� =L=�� !"#$%&'()!*+,-./(01

E=OMéc=F=�=sëë �

iufkI=iulrq POTSU=eò=�� =�� =L=�� !"#$%&'()!*+,-./(01=E=OMéc

F=�=sëë �

obpbq �� !"#$%=�� !"#$%=E=�=OOMh=F�

içï�obpbq=~ëëÉêíÉÇ�eáÖÜ�obpbq=êÉäÉ~ëÉÇ �

jbilav hÉó=íçåÉ � ^ä~êã=íçåÉ=�=oáåÖÉê=ëçìåÇ=�� !

^ÅíáîÉ=ëí~íÉ�pèì~êÉ=ï~îÉ=]=Nh=eò=�=Oh=eò�RM=B=Çìíó=ÅóÅäÉ�få~ÅíáîÉ��içï��

qbpq ��=sëë �� !=f`=�� !

taq t~íÅÜJaçÖJqáãÉê=�� !E=mjlp=çéÉå=Çê~áå=F

få~ÅíáîÉ��eáÖÜ��K

oltNúoltQI �� !=�� =L=�� !

`liNú`liR ��=oJléíáçå=�=aJléíáçå=�� !"#$!%&

5*5

Speaker Phone
and

Hand-free
circuit
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�� !�� !�� !�� !�� ! ����������

bj_bwwib �� !"#$ få~ÅíáîÉ=W=eáÖÜ=X=^ÅíáîÉ=W=içïK

ehp eççâ=�� !"#$%E=léÉå=Çê~áå=F

eáÖÜ��låJÜççâ��içï��lÑÑJÜççâ��

_^qabq içï=Ä~ííÉêó=�� !"#E=léÉå=Çê~áå=F

eáÖÜ�_~ííÉêó=áë=ïÉ~â=~åÇ=ilJ_^qq=áåÇáÅ~íçê=çå=íÜÉ=i`a=é~åÉä=ïáää=Öç=çå�

içï�líÜÉêïáëÉ �

ofkdabq �� !"#$%E=léÉå=Çê~áå=F

içï�qÜÉêÉ=áë=~å=áåÅçãáåÖ=êáåÖÉê�eáÖÜ�få~ÅíáîÉ=ëí~íÉ �

`mqabq `~ää=mêçÖêÉëë=qçåÉ=�� !"#E=léÉå=Çê~áå=F

�� =^oa=�� !"=máå=�� !=Äìëó=�=êáåÖ=Ä~Åâ=�� !"#$%&'(

�� !"#$%&'()*+,=^oa=�� !"

�=máå=�=`mq=�� !�lmbk��� !"#$%&'()*�eáÖÜ��

ml aá~ä=éìäëÉ=�� !E=léÉå=Çê~áå=F

�� !=máå=�� �� !"�� 

��=éìäëÉ=Çá~äáåÖ ��=máå=�� !"=mìäëÉ=�� !"#$%&'"$(

ujrqb ��=qçåÉ=L=mìäëÉ=�� =hbv=qlkb=�� !"#

^ÅíáîÉ��içï��� !=qçåÉ=L=mìäëÉ=�� �!

jjrqb �� !"#$%&

içï�� !"#$eáÖÜ�få~ÅíáîÉ=ëí~íÉ �

_`hiba �� !"#$%&'K

^ÅíáîÉ��içï��

_`hiba=�� �içï��� !"#=Q=�� !"

sliNI=sliO ��=^oa=�� !"#$%&'(

�� =_ìëó=íçåÉ=�� !"#$%&'()*=oáåÖ=Ä~Åâ=íçåÉ=�� !"#$%

�� !"#$%=W=?NN?=X=�� !=W=?MM?

kl_^qq kç=Ä~ííÉêó=�� !"#EçéÉå=Çê~áåF

eáÖÜ=W=�� !X=içï=W=�� !

epsliH ��=e~åÇëÉí=ëéÉ~âÉê=�� !"=E=�� S=Ç_=F�

^ÅíáîÉ��içï��

��=låJÜççâ=�� !"#$%&'(

ecl e~åÇJcêÉÉ=�� !"#

eáÖÜ�Ü~åÇJÑêÉÉ=ãçÇÉ�içï�få~ÅíáîÉ=ëí~íÉ�

ecf ��=e~åÇJcêÉÉ=ãçÇÉ�� !"E=léÉå=Çê~áå=F

^ÅíáîÉ��eáÖÜ��

lmqflk ��=aáçÇÉ=çéíáçå=�� !"#$

^ÅíáîÉ��eáÖÜ��

eal eçäÇ=äáåÉ=�� !

�� !�içï��� !"#=eçäÇ=�� ! =� máå�� �eáÖÜ��=ÅÜáé=�

�� !"#$%=ÜçäÇ=ãìëáÅ �

eao ��=eçäÇ=�� !"#$%&'#(içÉ�eáÖÜ�I��NMMãë=`mr�� !"#
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SK=SK=SK=SK=SK=�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$

�� !"#$%&'()&*+,-./0123#$45&678

���mdj�âÉó=��=÷ =�âÉó==�� !"#�mdj��� !"#$ =�=÷ ��� !"#$%

�� !�� !�� !�� !�� ! ����������

mÜçåÉ=jçÇÉmÜçåÉ=jçÇÉmÜçåÉ=jçÇÉmÜçåÉ=jçÇÉmÜçåÉ=jçÇÉ

M=ú=V �� !

G=I=@=I=m^rpb G �@ � m~ìëÉ=�� !

jMN=ú=jNM �� =E=qïçJíçìÅÜ=�� !"#$=NS=��=F�

`^iiN=ú=`^iiP �� =E=låÉJíçìÅÜ=�� !"#$=PO=��=F�

mdj �� !

`^i=lkLlcc ��=L=�� !"#$%

mÜçåÉ=Elk=eççâF=jçÇÉ=E=fÇäÉ=ãçÇÉ=FmÜçåÉ=Elk=eççâF=jçÇÉ=E=fÇäÉ=ãçÇÉ=FmÜçåÉ=Elk=eççâF=jçÇÉ=E=fÇäÉ=ãçÇÉ=FmÜçåÉ=Elk=eççâF=jçÇÉ=E=fÇäÉ=ãçÇÉ=FmÜçåÉ=Elk=eççâF=jçÇÉ=E=fÇäÉ=ãçÇÉ=F

@ ��=m~ëë=ïçêÇ� =�� !Q�� !m~ëë=ïçêÇ�� !"#$%&'()*+

kbuq=pqtEci^peF �� !"#$#%&'(=E=ëíçéï~íÅÜ=F�� NM �� !"#

kbuq=af^iEjrqbF �� !=NM=�� !"#=E=NS=ÇáÖáíë=F�

^oaL`eh=ik_ ~K=^oa=Éå~ÄäÉ�� !"#=E=^oa=F�

ÄK=^oa=Çáë~ÄäÉ�� =PO=ÇáÖáíë=ik_=ÄìÑÑÉê=��

^rql=J�M=ú=V� ��=E=íïçJíçìÅÜ=F=�� !"#$%&'()*

^i^oj �� !=L=�� !=E=^i^oj=F=�� !

PGM
×

COL4 COL5

CAL
ON/OFF

ALARM
+/-

CLR STW

MUTE
C/AC

NEXT DIAL

AUTO
%

HOLD
SQR

ARD
+

RTC

PAUSE
-

FLASH
÷

NEXT STW

3

COL3

CALL3
MR/MC

#
=

9

6

COL2

CALL2
M-

*/TONE
•

8

5

2

COL1

ROW1

ROW2

ROW3

ROW4

CALL1
M+

0

7

4

1
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�� !�� !�� !�� !�� ! ����������

mÜçåÉ=Elcc=eççâF=jçÇÉmÜçåÉ=Elcc=eççâF=jçÇÉmÜçåÉ=Elcc=eççâF=jçÇÉmÜçåÉ=Elcc=eççâF=jçÇÉmÜçåÉ=Elcc=eççâF=jçÇÉ

ci^pe �� !

jrqb �� !�"=E=Ü~åÇëÉí=çê=Ü~åÇJÑêÉÉ=ãçÇÉ=F=jf`=�� 

elia �� !

^oaLoa �� !"#$=E=ik_=F�

�� !"#!$%&'()

~K=^oa=Éå~ÄäÉ=�=ec=�� !"#$%&=E=^oa=F�

ÄK=^oa=Çáë~ÄäÉ=�lÑÑJÜççâ=�� !=låÉ=âÉó=êÉÇá~ä=��

^rql=J�M=ú=V� �� !"#=E=qïçJíçìÅÜ=F�

`io=pqtE^i^ojF �� !"#$%&=E=píçéï~íÅÜ=F�

eçäÇ=E^rqlF=O=ëÉÅ ��=L=��=e~åÇëÉí=ëéÉ~âÉê=�� !"#

mdj=Elk=eççâF=jçÇÉmdj=Elk=eççâF=jçÇÉmdj=Elk=eççâF=jçÇÉmdj=Elk=eççâF=jçÇÉmdj=Elk=eççâF=jçÇÉ

M=ú=V=I=G=I=@=I=m^rpb �� !"#$%&'()*

^i^oj �� !"#$%

^oa �� !"#$%&

ci^pe �� !"#

jrqb ��=NO=L=OQ=�� !

mdj �� !"#$%&'()*+,-

mdj=Elcc=eççâF=jçÇÉmdj=Elcc=eççâF=jçÇÉmdj=Elcc=eççâF=jçÇÉmdj=Elcc=eççâF=jçÇÉmdj=Elcc=eççâF=jçÇÉ

M=ú=V=I=G=I=@=I=m^rpb �� !"#$%&'()*

`~äÅìä~íçê=jçÇÉ`~äÅìä~íçê=jçÇÉ`~äÅìä~íçê=jçÇÉ`~äÅìä~íçê=jçÇÉ`~äÅìä~íçê=jçÇÉ

Z=Ebèì~äF �� !"#$

uEjìäíáéäáÅ~íáçåF �� !"

÷ EaáîáëáçåF �� !"

H=E^ÇÇáíáçåF �� !"

J=EpìÄíê~ÅíáçåF �� !"

B=EmÉêÅÉåíF �� !"#$%

`=E`äÉ~êF=âÉó=L �� !"#$%&'=L=�� !"#$%

^`=E^ää=ÅäÉ~êF

jH=EjÉãçêó=éäìëF �� !"#$%&

jJ=EjÉãçêó=ãáåìëF �� !"#$%&

jo=EjÉãçêó=oÉÅ~ääF �� !"=L=�� !"#

L=j`=EjÉãçêó=`äÉ~êF

kìãÄÉêI=ÇÉÅáã~ä=âÉóë �� !"�#$

E?MúV?I=?K?F
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�� !"#$%&'��� !"#$%&'��� !"#$%&'��� !"#$%&'��� !"#$%&'�

bjVRNOM=�� !"#$%&'()*+,-./01234NK=�=RSMhΩ�� !"#$=hÉóÄç~êÇ

ëÅ~ååáåÖ=éáåë=�=sëë=�� =OK==�=aáçÇÉ==�� =hÉóÄç~êÇ=ëÅ~ååáåÖ=éáåë=�=lmqflk=éáå=�� !"#$

�� 

q~ÄäÉ=N=J=oÉëáëíçê=léíáçåë

q~ÄäÉ=O=J=aáçÇÉ=léíáçåë

�� !"#$%&'(�� !"#$%&'(�� !"#$%&'(�� !"#$%&'(�� !"#$%&'(

oJçéíáçå�� !"�ko���=kç=oÉëáëíçê=��o���==oÉëáëíçê==�� !

Ringer Sound Control

COL1 RING OFF

NR Enable

R Disable

Tone/Pulse mode select

COL2 TONE-PULSE

NR Tone mode

R Pulse mode

Dial Restriction Control

COL3 LOCK DIS.

NR Enable

R Disable

ROW1

ROW2

ROW3

ROW4

PSR

NC

SEND OFF

BEEP FREQ.

OPTION

COL1
COL2
COL3
COL4
COL5
ROW1
ROW2
ROW3
ROW4

RING OFF
TONE-PULSE
LOCK DIS.
TF1
TF2
ARD1
ARD2
TPUS
MBR
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Flash time

COL4 COL5 Tf

NR NR 600 ms

NR R 80 ms

R NR 100 ms

R R 300 ms

ARD repeat time and line break interval

ROW1 ROW2 Repeat Interval

NR NR 96 time 5 sec

NR R 15 time 5 sec

R NR 10 time 30 sec

R R 3 time 60 sec

Pause time & TONE mode wait time

ROW3 TP TPT

NR 4.0 sec. 4.0 sec.

R 2.0 sec. 1.0 sec.

Make/Break Ratio (MBR)

ROW4 M/B ratio (%)

NR    40 : 60

R    33 : 66

aáçÇÉJçéíáçå�� !"�ka���=kç=aáçÇÉ=��a���=aáçÇÉ=�� !

Pulse Rate ( PSR )

ROW1 Pulse rate ( PPS )

ND 10

D 20

Pre-dial auto dial-out control

ROW3 SEND OFF

ND Enable

D Disable

Beep frequency control

ROW4 BEEP FREQ.

ND     2K Hz

D     1K Hz
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VC1

VC2

VI

VR

VR2

VR3

C

C

C

C

EM95120

RB

BA

SEG31 SEG30 SEG29 SEG28 SEG27 SEG26 SEG25 SEG24

COM3 16f 16a 15f 15a 14f 14a 13f 13a

COM2 16g 16b 15g 15b 14g 14b 13g 13b

COM1 16e 16c 15e 15c 14e 14c 13e 13c

COM0 16d Lo Batt 15d ALARM 14d PGM. 13d PAGE

SEG23 SEG22 SEG21 SEG20 SEG19 SEG18 SEG17 SEG16

COM3 12f 12a 11f 11a 10f 10a 9f 9a

COM2 12g 12b 11g 11b 10g 1b 9g 9b

COM1 12e 12c 11e 11c 10e 10c 9e 9c

COM0 12d ARD 11d Speaker 10d HOLD 9d Memory

SEG15 SEG14 SEG13 SEG12 SEG11 SEG10 SEG9 SEG8

COM3 8f 8a 7f 7a 6f 6a 5f 5a

COM2 8g 8b 7g 7b 6g 6b 5g 5b

COM1 8e 8c 7e 7c 6e 6c 5e 5c

COM0 8d 8p 7d 7p 6d 6p 5d 5p

SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEG0

COM3 4f 4a 3f 3a 2f 2a 1f 1a

COM2 4g 4b 3g 3b 2g 2b 1g 1b

COM1 4e 4c 3e 3c 2e 2c 1e 1c

COM0 4d 4p 3d 3p 2d 2p 1d 1p

i`a=m~åÉä=i`a=m~åÉä=i`a=m~åÉä=i`a=m~åÉä=i`a=m~åÉä=����������

bjVRNOM=�� !"=P=��=QKR=�� NSJÇáÖáíë=� NLQ=Çìíó=�=NLP=Äá~ë=i`a=é~åÉä �

LCD 3V 4.5V

RA 680KΩ 1.5MΩ
RB 1MΩ 1MΩ
C 0.1µF 0.1µF

�� !"#$=i`a=ëÉÖãÉåí=�=Åçããçå=éáåë=�� !"#
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�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

i`a=m~åÉä=�� 

i`a=m~åÉä=�� 

i`a=m~åÉä=�� 

aáÖáí=@

ARD SPEAKER HOLDPAGELO BATT

LO BATT

LO BATT

ALARM PGM MEMORY

ARD

ARD

SPEAKER

SPEAKER

HOLD

HOLD

PAGE

PAGE

ALARM

ALARM

PGM

PGM

MEMORY

MEMORY

C
O

M
3

C
O

M
2

C
O

M
1

C
O

M
0

SE
G

0
SE

G
1

SE
G

2
SE

G
3

SE
G

4
SE

G
5

SE
G

6
SE

G
7

SE
G

8
SE

G
9

SE
G

10
SE

G
11

SE
G

12
SE

G
13

SE
G

14
SE

G
15

SE
G

16
SE

G
17

SE
G

18
SE

G
19

SE
G

20
SE

G
21

SE
G

22
SE

G
23

SE
G

24
SE

G
25

SE
G

26
SE

G
27

SE
G

28
SE

G
29

SE
G

30
SE

G
31

COM3

COM2

COM1

COM0

a

b

c

d

gf

e

p

SEG31
SEG30

SEG29
SEG28

SEG27
SEG26

SEG25
SEG24

SEG23
SEG22

SEG21
SEG20

SEG19
SEG18

SEG17
SEG16

SEG15
SEG14

SEG13
SEG12

SEG11
SEG10

SEG9
SEG8

SEG7
SEG6

SEG5
SEG4

SEG3
SEG2

SEG1
SEG0

ARD SPEAKER HOLDPAGELO BATT ALARM PGM MEMORY

16 15 13 12 11 10 9 8 7 6 5 4 3 2 114

PAUSE

FLASHTONE#*0987654321
CLOCK
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�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

i`a=m~åÉä=�� !"#

i`a=i`a=i`a=i`a=i`a=���������� ����������

iç=_~íí _~ííÉêó=J=äçï=�� 

^i^oj �� !"#$%&

mdjK �� !"#$

m^db qïç=J=íçìÅÜ=�� 

^oa �� !"�#$%

pmb^hbo e~åÇ=J=cêÉÉ=ãçÇÉ=�� !"

elia �� !"#$

jbjlov �� !"#$%&'()*+,-./

�� !�� !�� !�� !�� !

�� !�� !�� !�� !�� !

NK=�� !"#$%&'=E=fÇäÉ=ãçÇÉ=F�

OK=��=kçJÄ~ííÉêó=�� `mr=�� !"#$%&'()*+$%=E=��=Ü~åÇëÉí=��=ec=�=F=��

�� !"#$%

PK=�� _~ííÉêóJäçï=�� !"#$%&'()*+I�� !"#$%&

QK=�� _~ííÉêóJäçï=�� !"#$%&'()*+=E=lå=äáåÉ=ãçÇÉ=F=�� 

RK �� !"#$%=E=lå=äáåÉ=ãçÇÉ=F�� !"#�$%&'()*+,-./"#0

�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'

�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$

NK �� !"#$%&'()*+E=fÇäÉ=ãçÇÉ=F

OK �=mdj=�� !=^oa=��

G=bjVRNOM=�� !"#$%&'()*+

G=�� !"#=�� !"#$%&'()*+,-./012345

PGM
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�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

�� !"#�� !"#�� !"#�� !"#�� !"#

NK=�=jj�aa�=GL@�ÜÜ�=ãã �

G=E=jj�� !=aa�� !=G�^j�==@�mj�ÜÜ�� !ãã�� =F=�

G=�� !"#$%&'(=hÉó=íçåÉ=�� !"#$%&'"#()*+,-./01

G=�� !"#$%&'()*�=MM=��� !"#$%=i`a=�� !"#$%

G=�� !"#$%&'(=E=pÉí=ehp=éáå=íç�äçï�F=�� =ec=�� !=PM=�� !"#$%&'

===�� !"#$%

G=�� !"#$%&' ()*+,-

G=�� !"#$��%&'()*=_ÉÉé=�� !"#$

G=O=�� !"#$%&=OV=�� !"#!$%&'=OU=��

NONONONONO �� !�� !�� !�� !�� ! OQOQOQOQOQ �� !"�� !"�� !"�� !"�� !"

NK=�� !"#$%&'()*+E=fÇäÉ=ãçÇÉ=F

OK=�=mdj=�� !=jrqb=�� !"#=OQ=�� !

G=bjVRNOM=��=OQ=�� !"#$%

PK=��=mdj=�� !=jrqb=�� !"#=NO=�� !

G=�� !"=NO=�� !

G=�� !"=NO=�� !"#$%&

G=�� !"#$%=NO=�� !

�� !�� !�� !�� !�� !

bjVRNOM=�� !"#$%&'%()*�� %&+,%#-./=jbilav=éáå=��=~ä~êã=íçåÉ�

�� =âÉó=�� !=~ä~êã=íçåÉ=�� !"#$%&"#'()*+,-!

NK=�� !"#$%&'()*+E=fÇäÉ=ãçÇÉ=F

OK=�=mdj=�� !=^i^oj=��

G=bjVRNOM=�� !"#$%&'(
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�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

G=�� !"#=�=^jLmj=�� !"#$%&'()*+,-.

�� !"#�� !"#�� !"#�� !"#�� !"#

NK=�=GL@�ÜÜ�ãã �

G=E=G�^j�@�mj�ÜÜ�� !ãã�� =F=�

G=�� !"#$%&'(=E=pÉí=ehp=éáå=íç�äçï�F=�� =ec=�� !=PM=�� !"#$%&'

===�� !"#$%

G=�� !"#$%&' ()*+,-

G=�� !"#$%&'()*+,��-./0=i`a=�� !"#$%

�� !"#$�� !"#$�� !"#$�� !"#$�� !"#$

NK=�=^i^oj=��

�� !"

G=�� !"#$ i`a=�� !"#$%&'(=^i^oj=�� !"#=Q=�� !"=fÇäÉ=ãçÇÉ �

G=�� !"=RMM=ãë=��=N=�� !"#$%&'()*+

�� !"

G=�� !"#$ i`a=�� !"#=^i^oj=�� !=fÇäÉ=ãçÇÉ�

�� !"�� !"�� !"�� !"�� !"

�� !�"�#$%�&'�� ()*+,

NK=��=Ü~åÇëÉí=��=ec=�� =Q=�� !"#$%&%'(

OK=`mr=�� !"#$%&'(=Q=�� !"#$%&%'(

PK=�� !"#=Q=�� !"#$%&'())*�+,

QK=�� !"#=Q=�� !"#$%&'())*�+,

RK=�=^i^oj=�� !"#$%&'%()*+,�-./$%0

SK=��=låÉ=âÉó=êÉÇá~ä=�=ci^pe=�� !"#$%& '( )*+,-!.=Q=�� !"

TK=�� !"#$%&'=E=fÇäÉ=ãçÇÉ=F��=ci^pe=�� !"#$%&'()*

��

G=Q=�� !"#$#%&

ALARM PGM
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�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

G=�� !"#$#%&=RV=� RV=��

kçíÉ�bjVRNOM=�� !"#$%&� '()*+=Q=�� Q=�� !"#$%&'()*

�� !�� !�� !�� !�� !

�� !=E=lÑÑ=J=Üççâ=F=�� =^rql=�=O=�� !"#=E=e~åÇëÉí=ëéÉ~âÉê=F=��=S=Ç_ �� !"#

�� !"=E=lå=J=Üççâ�ec=ãçÇÉ�cä~ëÜ�låÉJâÉó=oa=F�

G=�� !=E=lÑÑ=J=Üççâ=F=��=ec=�� !"#�$ %&=Q=�� i`a=�� !"#$%&'()

�� !"# �� !"# �� !"# �� !"# �� !"# =E=lkb=hbv=obaf^i=F=E=lkb=hbv=obaf^i=F=E=lkb=hbv=obaf^i=F=E=lkb=hbv=obaf^i=F=E=lkb=hbv=obaf^i=F

NK=��=aqjc=�=mripb==�� 

OK=�� !=E=lÑÑ=J=Üççâ=F=��=ec=��

PK=�==aN� =aO� =KKK=� =aå=====E=aå=Z=N=ú=V�=G�M�=@�mJq�m^rpb=F=�

G=��=aN� =aO� =KKK=�aå=�� !i`a=�� !"#$

QK=�� !"#$�=oa=E=^oa=F=�� !"#$%&'()*

G=�� !=E=obaf^i=F�� !"#=E=pqt=F=�� !"#$%&

�� =E=_ìëó=F�

RK=�=oa=E=^oa=F=�� !"#$%&'()*+,-

G=�� !"#$=ik_=ãÉãçêó �� !"#$%&'()*=i`a=�� !

G=ik_=ãÉãçêó=�� !"=PO=�� !"#$%&'(=PO=�� !"#$%&'()!*
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�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

G=�� ! ik_=ãÉãçêó=�� !=PO=�� !"#$%&

G=�� !"#$%&=E=�� !"#$%&'()*+,-./01123=F=�� =PO=�� !

===�� !"

�� !"#$%�� !�� !"#$%�� !�� !"#$%�� !�� !"#$%�� !�� !"#$%�� !

NK=�� !"#$%��&'()E=fÇäÉ=ãçÇÉ=F

�� !"�� !"�� !"�� !"�� !"

OK=�==aN� =aO� =KKK=� =aå=====E=aå=Z=N=ú=V�=G�M�=@�mJq�m^rpb=F=�

PK=�=jrqb=�� !"#$%&'()!"*+,-./0123456789:;<

QK==S=�� !"#$%&'()*+=e~åÇëÉí=E=lÑÑ=J=Üççâ=F=��=ec=�� !"#$%&'()*

�� !"#$%�� !"#$%�� !"#$%�� !"#$%�� !"#$%

G=�� !"#$%&'() i`a=�� !"#$

RK=��=jMN=ú=jNM=E=^rql=J=aM=ú=aV=F=�=`^iiN=ú=`^iiP=�� !"#$

SK=��=NS=�� !"#$%&'()$*()+=NS=�� !"#$%=O=�� !"#=NS=�� !

====��

TK=Q=�� !"#=E=lÑÑ=J=Üççâ=F=��=ec=�� !"#$%&'()*

�� !"#$%&' ()"$*+�� !"#$%&' ()"$*+�� !"#$%&' ()"$*+�� !"#$%&' ()"$*+�� !"#$%&' ()"$*+

NK=�� !"#$%��&'()E=fÇäÉ=ãçÇÉ=F

�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'�� !"#$%&'

OK=�=kbuq=af^i=E=jrqb=F=�� !"#$%&'()

G=�� !"#$%&'()*+,=NS=�� !"#$%=NS=�� !"#$%&'(=NS=�� !

===��

PK=�� !=E=lÑÑ=J=Üççâ=F=��=ec==�� !"#$%&'()*

MEMORY
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�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

�� !"#$%&' �� !"#$%&' �� !"#$%&' �� !"#$%&' �� !"#$%&' NMNMNMNMNM �� !�� !�� !�� !�� !

G=�� !"#$%&%' i`a=�� !"#$

QK=�=kbuq=pqt=E=ci^pe=F=�� !"#$%&'()" NM �� !

G=�� !=E=lÑÑ=J=Üççâ=F=��=ec=�� !�"#�$%�&'()*+(,-./ 012345

===�� !"#$

�� !"�� !"�� !"�� !"�� !"

låÉJíçìÅÜ=ãÉãçêó=W=��=PO=�� !"#$%&=`^iiå=E=å=Z=N=KKK=P=F�

qïçJíçìÅÜ=ãÉãçêó=W=��=NS=�� !"#$%&=^rql=J=aM=ú=aV �

�� !"�� !"�� !"�� !"�� !"

NK=�� !"#$%&'(=jrqb=�� !"#$%&'()*+,!#$-

OK=låÉJíçìÅÜ=ãÉãçêó=�� !"#

G=�=mdj� =aN�aO�KKK=�aå� mdj �`^iiå �E=å=Z=N=ú=P=F

G=`^iiNú`^iiP=�� !"=PO=�� !"#

PK=qïçJíçìÅÜ=ãÉãçêó=�� !"#

G=�==mdj �aN �aO �KKK�aå � mdj � aå �E=å=Z=M=ú=V=F

G=jMM=ú=jMV=�� !"=NS=�� !"#

�� !"�� !"�� !"�� !"�� !"

NK=�� !"#$%&'()*

OK=��=låÉJíçìÅÜ=ãÉãçêó=�� !"#

G=�=`^iiå� ===E=å=Z=N=ú=P=F

G=�� !"#$%&'()*+,-=i`a=�� !

G=��=NS=�� !"#$%&'()$*(+$,-=O=��

PK=��=qïçJíçìÅÜ=ãÉãçêó=�� !"#

G=�=^rql=aå� =E=å=Z=M=ú=V=F

G=�� !"#$%&'()*+,-=i`a=�� !

QK=Q=�� !"#=E=lÑÑ=J=Üççâ=F=��=ec=âÉó=�� !"#$
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�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

�� !"�� !"�� !"�� !"�� !"

�� !"#$%&'()*+,

NK=��=aqjc=�=mripb==�� 

OK=�� !=E=lÑÑ=J=Üççâ=F=��=ec=��

PK=låÉJíçìÅÜ=ãÉãçêó�

G=�� =`^iiå �Eå=Z=N=ú=PF

QK=qïçJíçìÅÜ=ãÉãçêó�

G=�=^rql=aå� =E=å=Z=M=ú=V=F

RK=�� !"#$%&'()*+,-./0=i`a=�� !

�� !"�� !"�� !"�� !"�� !"

NK=�� !"#$%&'()*

OK=��=låÉJíçìÅÜ=ãÉãçêó=�� !"#

G=�=mdj�mdj� `^iiå� ===E=å=Z=N=ú=P=F�

PK=��=qïçJíçìÅÜ=ãÉãçêó=�� !"#

G=�=mdj�mdj�aå� =E=å=Z=M=ú=V=F

QK=�� !"=i`a=�� !"#$%=O=��

�� !"�� !"�� !"�� !"�� !"=EÅ~ëÅ~ÇÉF==EÅ~ëÅ~ÇÉF==EÅ~ëÅ~ÇÉF==EÅ~ëÅ~ÇÉF==EÅ~ëÅ~ÇÉF=�� !�� !�� !�� !�� !

bjVRNOM=�� !"#$%&'()*+,-. !"/&01234%56

NK=oa=H=�� !"#$% !&

OK=�� !"#$%&'!"(

G=ik_=�� !"#$%&=PO=�� !"#$%=PO=�� !"=PO=�� !"#$%&'=ik_=��

===�� =PO=�� !"#$%&'=ik_=�� !"#$%&

�� !�� !�� !�� !�� !E^oaFE^oaFE^oaFE^oaFE^oaF

�� !"#$%&'(=ec=�� =^oa`qoi=��=bk^_ib=E=`mqabq=éáå=áë�eáÖÜ�F�

�=^oa=âÉó=�� bjVRNOM=�� !"#$%&'()*+,-./0

G=�� !=E=^oa=F=�� i`a=�� !"#$

NK=�� !"#$%&'()=ec=�� !

G=ik_=�� !"#$%&'()

ARD
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�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

OK=�=^oa=��

G=�� =ik_=�� !"#$%&'()*+,-=i`a=�� !K=�^oa=�� !"#$%&'

===�� =jjrqb=éáå=�� =?äçï?=�� !"#$%

G=ec=�� !"#$%&'()=^oa=�� !"#=^oa=�� 

PK=�� !"

G=�� !"#$%&'E=_ìëó=íçåÉ=F�� =P=�� !"#$%&'()*(�+,-./

G=�� !"#$%&E=páäÉåÅÉ=F�� =PM=�� !"#$%&'()*(�+,-./

G=�� !"#$%&'E=oáåÖÄ~Åâ=íçåÉ=F�� =R �� !"#$%=^oa=�� !"#$%&'

G=oáåÖÄ~Åâ=íçåÉ�� !"#$%&'(#$)*+,-

QK=�� !"#$%&'()*

G=�� =ec=�� !"#E=lÑÑ=J=Üççâ=F�

G=^oa=�� !"#!$%

G=�� !=E=ofkdabq=éáå=�=?e?=�=?i?=��=F=��=^oa=�� !"

RK=^oa`qoi=��=afp^_ib=�� !"E=lÑÑ=J=Üççâ=F�

G=�� =ik_=�� !"#$%=NS=�� !"#$%&'()$*(+$,-=O=��

G=�� !=^oa=âÉó=�� !"#$%�=çåÉJâÉó=êÉÇá~ä �

����������=E=oÉëíêáÅíáçå=F=E=oÉëíêáÅíáçå=F=E=oÉëíêáÅíáçå=F=E=oÉëíêáÅíáçå=F=E=oÉëíêáÅíáçå=F

�� !"#$%&'()*+"#,-./01234567ci^pe�� !"#$%&'()

�� !"

NK=�� =ec=�� !"#E=lcc=ellh=F�

OK=�� !"#$%&'()=jf`=ãìíÉ=�=��=jf`=ãìíÉ �� !=í~äâáåÖ=Çá~ä=�� 

�� !�� !�� !�� !�� !

�� =NM=�� �!"#=Q=�� !"#=N=�� !"=E=@=�é~ëë=ïçêÇ=åìãÄÉê=F=�� !=Q=��

��

il`h=afpK=��=afp^_ib�

NK=�� !"#$%&'()*

OK=�� !"#$=mdj � ci^pe � aN� aO� aP� aQ� ci^pe �aå=E=å=Z=M=ú=V=F�� !"

===�� !"#$%&'()*+,-.=Q=��

PK=�� !"#$=mdj� mdj� ci^pe�aå=E=å=Z=M=ú=V=F�� !"=Ii`a=�� !"#$%

O=��

QK=�� !"=içÅâ=M=�=M=�� 

RK=�� !"#$�%&'()*=aqjc=�� =E=q~äâáåÖ=Çá~ä=F=�� !
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�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

il`h=afpK=��=bk^_ib�

NK=�� !"#$%&'()*

OK=�� !"#$%&'=mdj � ci^pe � aå=E=å=Z=M=ú=V=F�

PK=�� !"#$%&'

QK=�� !"#$%&'(��)*+ !,-./012=ci^pe=E=SMM=ãë=F�� !"#$%&

====�� !"#$%

RK=�� =aqjc=�� =E=q~äâáåÖ=Çá~ä=F=�� !

�� !�� !�� !�� !�� !=E=m^pp=tloa=F=E=m^pp=tloa=F=E=m^pp=tloa=F=E=m^pp=tloa=F=E=m^pp=tloa=F

NK=�� !"#$%&'()*

OK=�� !"#$=E=il`h=afpK=��=afp^_ib=F�� !"#$%&�'() *=Q=�� !"

====mdj � ci^pe �aN �aO �aP �aQ � ci^pe �@ �

PK=�� !"#$=E=il`h=afpK=��=bk^_ib=F��=@ �aN �aO �aP �aQ==�� !"#$%&

====�� !"#$%&'()�� *+,-

QK=Q=�� !"#$%&'()*+,=fÇäÉ=ãçÇÉ=�� !"

RK=�� !"#$%&' `mr=�� !"#$%&'(

m^rpb=m^rpb=m^rpb=m^rpb=m^rpb=�����=~åÇ=mJq==~åÇ=mJq==~åÇ=mJq==~åÇ=mJq==~åÇ=mJq=�� �� �� �� �� 

bjVRNOM=��=m^rpb=��=m^_u=~ÅÅÉëë=�=mJq=��=aqjc=~ÅÅÉëë=�� !"#$%&'()*=i`a

�� 

��

NK=�� !"#=?MPRTUTRMR? �� =i`a=�� !"#

NK=�=?qlkb?=�� ONS�
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�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

ci^pe=ci^pe=ci^pe=ci^pe=ci^pe=�� �� �� �� �� 

NK=�=aN � aO�KKK�aå � ci^pe �hN �hO �KKK=�hå

G=�=?ci^pe?=�� !" ml=E=éìäëÉ=çìíéìí=F=éáå=�� !=?i?=E=Ñçê=qÑ==íáãÉ=F=�� !"=hN �

====hO�KKK� hå=�� !"#$%&'=ik_=�� !"

G=��=ci^pe=�� !"�#=E=pqt=F=�� !"#$%&

jrqb=jrqb=jrqb=jrqb=jrqb=�� �� �� �� �� 

�� !"#$%=jrqb=�� !=jjrqb=éáå=�� E=?e?=�=?i?�?i?=�=?e?=F�

G=�� `mr � ik_ �� !"#$%&'()*+,-=jrqb=�� 

G=`mr� jrqb �� !"#$%&'()*jrqb �� 

�� !�� !�� !�� !�� !

�� �!"#$%&'()bjVRNOM �� !" #$%=@ � U�@ � U�@ � U=XKKKKKKKKKKX=�� !

�� !"#$%&'

mdj=mdj=mdj=mdj=mdj=�� !"�� !"�� !"�� !"�� !"

�� !"#$%& mdjI=aNI=KKK=I=aåI=mdjI=`^iiå=E=kìãÄÉê=F

�� !"#$%& mdjI=mdjI=`^iiå=E=kìãÄÉê=F

�� !"#$ mdjI=^oaI=jj=I=aa=I=GE@F=I=ÜÜ=I=ãã

�� !"# mdj=I=^i^ojI=GE@F=I=ÜÜ=I=ãã

�� !"=m~ëë=ïçêÇ mdjI=ci^peI=aNI==aOI=aPI=aQI=ci^peI=kìãÄÉê

��=L=�� !"# mdjI=mdjI=ci^peI=kìãÄÉê

�� NO=L=OQ=�� mdjI=jrqb

��=L=�� !"# ^i^oj

�� !"�� !"�� !"�� !"�� !"
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Table 2 - The EM95120 State Diagram

Truth Table of PO, XMUTE, HFO, HOLD pins
STATE PO XMUTE HFO HOLDO
1. ON HOOK, idle state HiZ HiZ 0 0
2. OFF HOOK state HiZ HiZ 0 0
3. OFF HOOK, HF state HiZ HiZ 1 0
4. ON HOOK, HF state HiZ HiZ 1 0
5. OFF HOOK, HD state HiZ 0 0 1
6. ON HOOK, HD state HiZ 0 0 1
7. Calculator Mode HiZ HiZ 0 0
(HiZ -> High Impedance)

1

On-hook state

7

Time out

2

Off-hook state

3
Off-Hook

&
Hand-free state

4
On-hook

&
Hand-free state

Off-Hook
&

Hold-free state

5
Off-Hook

&
Hold-line state

5

HF
HF

HF

HF

HF

HF

HF
HD

HD

HD HD

HD

HKS=Low

HKS=Low

HKS=Hi

HKS=Hi

HKS=Hi

HKS=Low

HKS=Low

Hold Release

CAL CAL
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�� !"�� !"�� !"�� !"�� !"

bjVRNOM=��=U=�� !"#$%&'(=`^i=lkLlcc=�� !"#$%&'(i`a=é~åÉä=�� !"

�� !�� !�� !�� !�� !

�� !�� !�� !�� !�� !

�� !"#$=U=�� !=U=�� !"#$%

�� !�� !�� !�� !�� !

�� !"#$%&'()*+,-./01�=Z=�âÉó=�� !"#$%&'

�� !"�� !"�� !"�� !"�� !"

�� !"#$%&'()*+,-.+,"#/0�bêêçê=��

�� !�� !�� !�� !�� !

�� !"#$%&'()*+, i`a=é~åÉä=�� �=jbjlov=��

�� !"#$%�� !"#$%�� !"#$%�� !"#$%�� !"#$%

��=R=�� !"#$%& bjVRNOM==�� !"#$%&'

�� !�� !�� !�� !�� !

�� !"#$%

NK=�� !"#$%&'

OK=�� !"#$%&'()

�� !"#$%&'

NK=�� !"#$%&'()$%*+,$%-./0123456 U�� !

OK=�� !"#$%&'()*+,-. U�� !
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�� !�"#$�� !�"#$�� !�"#$�� !�"#$�� !�"#$

���������� ���������� �� !�� !�� !�� !�� ! ���������� �� �� �� �� �� ����������

�� !=E=cçìê=_~ëáÅ=^êáíÜãÉíáÅ=`~äÅìä~íáçåë=F

Addition a + b = (a+b) 3 + 3.
5 = 8.

Subtraction a - b = (a-b) 9  - 9.
12 = -3.

Multiplication a ( b = (axb) 4.5 x 4.5
13 = 58.5

Division a ( b = (a÷b) 18.5 ÷ 18.5
4 = 4.625

�� !" ( Square Root Calculations )
Square Root                   a SQR = (SQR(a)) 12 12.

SQR 3.464101
�� !" ( Percent Calculations )
Mark Up axb%=axb/100 123x 123.

5% 6.15
a+b%=a+axb/100 + 129.15

= 129.15
or a+b% 123+ 123.

5% 129.15
Mark Down axb%=axb/100 123x 123.

5% 6.15
a-b%=a-axb/100 - 116.85

= 116.85
or a+b% 123- 123.

5% 116.85
Division a÷b% 12÷ 12.

10% 120.
�� ! ( Constant Calculations )
Addition a + k = (a+k) 3+ 3.

5= 8.
b       = (b+k) 6= 11. 6 + 5 = 11

Subtraction a - k = (a-k) 7- 7.
4= 3.
b       = (b-k) 11= 7. 11 - 4 = 7

Multiplication
a x k = (axk) 11x 11.
4= 44.
b       = (bxk) 5= 20. 5 x 4 = 20

Division a ÷ k = (a/k) 36÷ 36.
4= 9.

b       = (b/k) 12= 3. 12 ÷ 4 =3
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���������� ���������� �� !�� !�� !�� !�� ! ���������� �� �� �� �� �� ����������

�� ! ( Repeated Calculations )

Additiona + b = (a+b) 37+ 37.

13= 50.

= ((a+b)+b) = 63. 50 + 13 = 63

Subtraction a - b = (a-b) 74- 74.

N7= 57.

= ((a-b)-b) = 40. 57 - 17 = 40

Multiplication a x b = (axb) 12x 12.

3= 36.

= ((axb)xb) = 108. 36 x 3 =108

Division a ÷ b = (a/b) 54÷ 54.

6= 9.

= ((a/b)/b) = 1.5 9 ÷ 6 = 1.5

�� ! ( Power Calculations )

a x= a x a 3x 3.

= 9.

x= 81.

4x= 16. 4x4=16

= 64. 16x4=64

Reciprocal a ÷ = 3÷ 3.

a ÷ a = 1. 3 ÷ 3 =1

(1/a) = 0.3333333 1 ÷ 3 = 0.3333333

((1/a)/a) = 0.1111111

�� !" ( Memory Calculations )

Memory Plus aM+ 4M+ M           4. 4

Memory Minus bM- 6M- M           6. -2

Memory Recall MR MR M          -2. -2

Memory Clear MC MC -2. 0

�� ! ( Misc Operations )

Clear 3÷ 3.

3 3.

C 0.

6= 18. 3 x 6 = 18

Correction 3x 3.

÷3= 1. 3 ÷ 3 = 1

All Clear 3÷ 3.

AC 0.

1÷3= 0.3333333
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^K`=^K`=^K`=^K`=^K`=����������=====( VDD - VSS = 3.0V°, Fosc = 3.58MHz°, all output unloaded )

���������� ���������� ���������� ���������� ����������

ROW1
Pulse rate PSR ND 10 PPS

D 20 PPS
ROW1

Inter-Digit Pause Time TIDP D 800 ms
ND 500 ms

ROW4
Make/Break Ratio MBR NR 40 : 60 %

R 33 : 66 %
ROW1 ROW2

NR NR 30 sec
ARD Break Time TARDB NR R 60 sec

R NR 5 sec
R R 60 sec

ROW3
Pause time TP NR 4.0 sec

R 2.0 sec
ROW3

P-T wait time TPT NR 4.0 sec
R 1.0 sec

COL4 COL5
NR NR 600 ms

Flash time TF NR R 80 ms
R NR 100 ms
R R 300 ms

Redial Break Time TRDB 1.6 sec
Redial Pause Time TRDP 1 sec
Dial Tone Wait Time TWDT 1 sec
Call Progress Tone TCPT
Detect Time 2.36 sec
Tone duration TD 100 ms

Inter-Tone Pause Time TITP 100 ms

�� 

G=oJçéíáçå��ko���=kç=oÉëáëíçê=��o���==oÉëáëíçê==�� !

G=aáçÇÉJçéíáçå��ka���=kç=aáçÇÉ=��a���=aáçÇÉ=�� !
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Note : For all the detail electrical characteristics, please refer to the specification of EM73896 4-bit micro-controller.

Absolute maximum rating

Items Symbol Ratings Conditions

Supply voltage Vdd - 0.5V to 5 V

Input voltage Vin - 0.5V to Vdd + 0.5V

Output voltage Vo - 0.5V to  Vdd + 0.5V Except open-drain

-0.5 V to  10 V Open-drain

Output current Io 3.2 mA Others

Power dissipation Pd 300 mW Topr = 70C

Operating temperature Topr -30C  to 70C

Storage temperature Tstg -55C  to  125C

Recommended operating conditions

1. Supply voltage range from 2.2 V to 5.5 V at fc = 3.58 MHz

2. Operation frequency : 3.58 MHz crystal.

DC Electrical Characteristics ( Vss =  0V ; Topr = -30 °C to 70 °C )

Parameter Symbol Min. Typ. Max. Unit Description

Supply current Idd - 2 5.5 mA Vdd=5.5, fc=3.58MHz

- - 30 µA Slow mode,Vdd=3 V

DTMF Characteristics  ( Vss = 0V, Vdd = 4.5V ~ 5V ; Topr = -30 °C to 70 °C )

Symbol Min. Typ. Max. Unit Description

Vtone 120 150 180 mVr RL > 10 K ohm ,Vdd = 2.7V( ROW )

ms

Twist 1 2 3 dB 20 log ( COL / ROW )

THD - - 10 % Total Harmonic Distortion

∆F - - 0.7 % Frequency deviation, except error of OSC

14. LCD Driver Characteristics  (Vss = 0V, Vdd = 2.5 ~ 5V, Ivr = 0.4 µA, Topr = -30 °C to 70 °C )

Symbol Min. Typ. Max. Unit Description

Ros - 110 - KΩ Segment pin output impedance

Roc - 110 - KΩ Common pin output impedance

Vo - - 0.2 V Bias voltage
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HKS

KEYIN
3 2

PO

MUTE

DTMF

RD

TIDP

TB

TM

TIDP

TB

TM

TIDP

TB

TM

TIDP

TIMING DIAGRAMS

Pulse Mode Dialing Timing Chart

DTMF Mode Dialing Timing Chart

HKS

KEYIN 3

PO

MUTE

DTMF

2 RD

TD TITP TD TITP TD TITP TD TITP
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HKS

KEYIN
3 2

PO

MUTE

DTMF

RD

TIDP

TB

TM

TIDP

TB

TM TIDP

TB

TM

TIDP

TRDB TRDP

One-Key Redial Timing Chart

Auto-Repeated Dialing Timing Chart

HKS

KEYIN

PO

MUTE

RD

TIDP

TB

TM

TCPTTWDT

TIDP

TB

TM

TWDT

M-MUTE

Dial Tone Busy Tone

CPTDET

HFO

Dial Tone Busy Tone
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HKS

KEYIN 3 2

PO

MUTE

DTMF

T

TIDP

TB

TM

RD

TIDP

TB

TM

TIPT TDTITP TIPT TDTITP

HKS

KEYIN

PO

MUTE

F

TF TFP

FLASH Key Timing Chart

TONE Key Timing Chart



30* This specification are subject to be changed without notice. 9.30.1997

EM95120
�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*�� !"#$%&'()*

HKS

KEYIN 3 2

PO

DTMF

MUTE

RD

TIDP

TB

TM TIDP

TB

TM

TIDP

TB

TM
TIDP

P

TP
TP

PO

MUTE

DTMF
TDTD TITP

TP

DTMF Mode:

Pulse Mode:

TD TITP TDTD TITP
TP

TD TITP

PAUSE Key Timing Chart


