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-,.)0GQRST=  '1JSG2-423&A@IH@<UD1O(C=ก@8+K@G@=R(G2(N,+,0
C54กVW/GJ856-=,T1@XSกY@  E>I&HZ=/D@=D@A=CJ  E>I1,
38I;.5=:A1</8EกDก@8EF8DH>@.EกD+D@='U4(D@=+,0A=CJ
=K@2338I.6กB:C54G@=2-4H>@กH>@..)0GRST= 

2(N,+,0=K@1@C54<O(  TC9148P  AK@H8VWC54&3L=BV/ADG
AV**@9()=?8@&8- NS0GA@1@8^W88J6<K@AV0G  2-4^SG 75 
<K@AV0G 

;-.+,0 18 <K@AV0G  2-4J@กก@8ก-<,.:&F,.G<,.:&-,./  
E>IA@1@8^ก-<,.:F84(1QกV=  CH4<K@AV0G&F)01RST=(,ก^SG  63 
<K@AV0G  2(N,BV/=,T  A@1@8^BD(C54G@=-4/.E8G2?NVFF>@.
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/GJ8A84@G</@1^,0C=BV/2(N,  A@1@8^+,0JIกK@H=-2-4
-4/.  &N8@1)<&8;N&=&B(8:  BD(8IH/D@G  2-3  R(G2(N,
;-.+V0/23 &1O0(&N8@1)<&8;N&=&B(8:  455 Khz.  JI2-4&(4@
F6++,01,</@1^,0  38 Khz.  

;-.3กB)&FO0(>-</@1AU*&A,.F>VGG@=J@กEW+&+(
8,0  /GJ8((AN)>&>&B(8:JI+K@G@=  &1O0(ก-A/)+5:&+D@=VT= 

;-.ก@8BD(R@<,.:()=F6+   K1-K6 &R4@กVWR@  2+1:1)0G  
T1-T3  JI2-4<,.:AK@H8VWC54G@=1@ก^SG  18  <,.:  -VG
BK@EH=DG<,.:+,0EA-GC=8U3+,0 1  

AV**@9&(4@F6++,02-4J@กก@8ก-<,.:  1-6  JI&3L=
AV**@9EWWBD(&=O0(G  1,&/>@=@=&+D@+,0&8@.VGก-<,.:(.UD 

EBDAV**@9&(4@F6++,02-4J@กก@8ก-<,.:+,0  7 ^SG  18  
JI2-4&(4@F6+((ก1@&F,.G5D/G&-,./  E14/D@JIก-<,.:E5D2/4
H8O(21DกZB@1 

+VTG=,TC=8U3+,0 2 EA-G;<8GA84@GM@.C=2(N, 
AV**@9&(4@F6++,0ADG((ก1@  JI&3L=EWW  12  W)+  

BD(  1 &/)-   
;-.1,8@.>I&(,.-R(GEBD>IW)+-VG=,T<O( 
C1-C3 3  W)+E8ก&3L=;<4-W)+AK@H8VWกK@H=-;<4-  

CH4BV/8VWE>IBV/ADG+K@G@=B8GกV=  ;<4-W)+JI&3L= 1 &1O0(
BD(2-;(-J@กR@;<4-23.VGR@  T1-T3  -VGEA-GC=8U3+,0  3 

+VTG=,TR4(1U>C=EBD>IW)+-VGก>D@/JI&3L=  1 &1O0(BD(
2-;(-23.VGR@  2+1:1)0G  JI&3L=  0  &1O0(21D2-4BD(2-;(-
-VGก>D@/ 

 
������ 3  EA-Gก@8BD(;<4-W)+ 

AK@H8VWW)++,0  4-6  JI&3L=;<4-W)+AK@H8VWกK@H=-/D@
&3L=AV**@9EWWBD(&=O0(GH8O(AV**@9&F,.G5D/G&-,./ 

AK@H8VWW)++,0  7-12  JI&3L=<,.:()=F6+-@B4@;<4-  6  
W)+   AV**@9  12  W)+-VGก>D@/  JI1,;<8GA84@GEA-GC=
8U3+,0 4  JI&HZ=2-4/D@&/>@+,0C54C=ก@8ADGAV**@9  12  W)+  
-VGก>D@/JI&+D@กVW      48a 

;-.+,05D/G&/>@  a  JIกK@H=-2-4J@ก</@1^,0R(G
/GJ8((AN)>&>&B(8O2-4-VG=,T 

a = 192/F osc  sec 
AK@H8VW8U3AV**@9W)+  0  E>IW)+  1 JI1,>VกY9I

EBกBD@GกV=  -VGEA-GC=8U3+,0 5  
&1O0(ก-A/)+5:AV**@95D/G&-,./  ( Key 7-18 ) JI

2-4AV**@9&(4@F6+((ก23 2 <8VTG  ;-.1,5D/G&/4=5D/GE8ก  
60a  E>I5D/GH>VG(,ก  80a  E>4/H.6--VG8U3AV**@9  C=
8U3+,0 6  

&1O0(ก-A/)+5:AV**@8BD(&=O0(G (Key 1-6) AV**@9
JI3>D(.((ก1@  2 5D/G  E>4/H.6-&3L=&/>@  208a E>4/
3>D(.AV**@9((ก1@  2 5D/G  E>4/H.6-&3L=  208a  
A>VWกV=23&5D==,T&8O0(.Q  B8@W+,0&8@ก-<,.:<4@G2/4 

AV**@9-VGก>D@/+VTGH1-=,TJI^UกADG((ก23;-.ก@8
1(<<U&>5V0=กVW</@1^,0E<&8,.8:  +,01,<D@-)/B,T  1/3  AK@H8VW
</@1^,0E<&8,.8:JIกK@H=-2-4J@ก</@1^,0R(G/GJ8((AN)&>
&B(8:-VG=,T 

Fc = Fosc/12  
-VG=VT=+,0</@1^,0((AN)>&>&B(8:  455 Khz.  JI2-4

</@1^,0E<&8,.8:  38  Khz. 
C=8U3+,0 7 &3L=/GJ8B4=EWW+,0&8@2-41@  NS0G+D@=

A@1@8^=K@23eC54G@=2-4B@1</@1&H1@IA1  /GJ856-=,T1,
JK@H=D@.C=8@<@38IH.V-  &fF@IEWW56->G38)T=+:  &F,.G
56->I  95  W@+&+D@=VT= 

J@ก/GJ8C=863+,0  7  JI&HZ=2-4/D@ 
A/)+5:  S1  +K@H=4@+,0&H1O(=  Key 18 
A/)+5:  S2  +K@H=4@+,0&H1O(=  Key 5 
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������ 5 EA-G>VกY9I8U3AV**@9W)+ 0 E>I W)+  1 

������  6  AV**@9+,02-4J@กก@8ก-<,.: 
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8U3+,0 7  /GJ8()=?8@&8-BV/ADG8HVAEWWGD@.Q 
A/)+5:  S3 +K@H=4@+,0&H1O(=  Key 16 
</@1^,0E<&8,.8:R(G/GJ8=,T  &+D@กVW  20  Khz. 
C=8U3+,0  8  &3L=/GJ8C54G@=A1W8U9:EWWNS0G&8@2-4

((กEWWCH4+D@=C54G@=2-4&(=ก38IAG<:  /GJ8JICH4&(4@
F6+<8W+6ก?hG<:5V0=&>.+,&-,./  8I.IC=ก@88VWADGR(G/GJ8
56-=,T 2-42ก>^SG  15 &1B8 

 AK@H8VW/GJ856-&<8O0(G8VW+,0&H1@IA1กVW56-ADG56-=,T
<O(  2(N,  TC9149P  H8O(  TC9150P   -VG8@.>I&(,.-
R(G/GJ856-8VWC=&8O0(G/GJ88VW()=?8@&8-5=)-8HVA 

������8/GJ8()=?8@&8-BV/ADGEWW8HVAC54G@=&(=ก38IAG<: 
J@ก/GJ8C=8U3+,0 8  JI&HZ=2-4/D@&(4@F6++,02-4J@กR@  

15  R(G2(N,3e(='D@=  R1  23.VG&WAR(G  Q3  2-4ก8IEA
23RVWH>(-()=?8@&8-BV/ADG  L2  (IR.TX.) 

�������������ก���  
IC1 TC9148 
Q1 2SA733 
Q2,Q3 2SC945 
D1,D2,D3,D4 1N4148 
L1 LED 
L2 IR.DIODE 
X1 CFS 455KHZ. 
S1-S18 PUSH SW. 
R1 10K 
R2 5 OHM 
R3 6K8 
R4 10 OHM 
C1 0.1MF 50V 
C2 100 MF 10V 
C3 1MF 50V 
C4,C5 100 PF 

 
 

&(4@F6+R(G  Q1  (,กAD/=H=S0GJI3e(='D@=  D4,R3 
23  .VG&WAR(G  Q2  &FO0(RVWH>(-  LED   L1  &FO0(
1(=)&B(8:CH48U4/D@1,AV**@9&(4@F6+((ก1@J@ก2(N,E>4/ 
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