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&'()*+(+,-./+0,1)2 34*567(-*&890:;5&'()34*:)<=>-*
?3@'95A*@B<*&ก0D)9</6E59*0.Fกก)<,-*)-*ก&89&'()
G*>,-H&A:  0,89,6H0)90I>DJก-51>K8 L.< 03MH1&89=.-'(9ก,6H
0)9A*@5N90B51&'()56711กA:L.@&  I'(<0:;5,6H3MH531JE1'
0)9,-7'=.9>  L.<I'/6OK@B5?(,N9P9/LJJ1>89'E1'0)9
1>89'L58515 

&'()34*567B9/9)Q5N9A:?3@'95A*@015ก:)<B'I2
03850*6>&ก-J34**+(+,-./+0,1)234*>1*R+,*-7'0*+/E1'0)9  
>ก0&@5I4SB/J-P+J9':)<ก9) ,6HLPกP89'ก-5A:0385 

I4SB/J-P+E1'&'() 
1.LB*'O.0:T5P-&0.E 3 =.-ก 
2.LB*'O.BK'B4* + 999 mV  L.<LB*'O.*@95.J

A*@BK'B4* -99 mV. 
3.L)'AW0.67>'&'() +5 G&.,2  0D6>'34*0*6>&A/8

(N90:;5P@1'(-*AW.J?=@&'()16ก34*=5XH' 
=-&?(?5ก9),N9'95E1'&'()A1Y6IM1 CA3162E  YXH'

,N9=5@9,6H0:;5P-&L:.'B-\\9S159.F1ก?=@0:;5B-\\9S
*+(+,-. ?5LJJ Dual-slope A/D onversion 

01@9D4,,6HA*@E1'A1Y6(<0:;5LJJ/-.P+0D.กY2  AJ59)6H 
GI@**+B0D.>2  ,N9?=@'89>P81ก9):)<ก1J0:;51>89'/9ก
05MH1'(9ก?3@B9>P81A:>-'*+B0D.>25@1>.' 

 
)K:,6H 1 &'()a9>?5A1Y6 CA3162E 
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?5)K:,6H 1 0:;5J.@1IA*19Lก)/E1' A1Y6 CA3162E 
=-&?(?5ก9),N9'95E1'&'()กFIM1&'() V/I  converter 
L.< Reference-Current Generator 

&'() V/I converter  (<L:.'L)'AW  ,6H:T150E@9/9
)<=&89' E9 10 L.<E9 11 ?=@0:;5ก)<LB0DMH139),2 1+5,6
0ก),+'I9D9Y+B0P1)2 ,6HE9 12 0:;50&.9P9/,6HกN9=5* 

?5P15,@9>E1'38&'0&.9,6H39),2 &'()  V/I 
converter (<QKกP-*11ก(9ก1+5,60ก),+' I9D9Y+B0P1)2 
G*>&'()(<P81&'()(89>ก)<LBI',6H  ,6H/6E-7&P)'E@9/0E@9
/9L,5 

(N95&5E1'I.@1ก,6H5-JA*@  ?538&'0&.9ก815,6H :)<(4
?5 I9D9Y+B0P1)2(<ก.-JIM5Ba9<0*+/5-75(<0:;5I89,6H
B-/D-5f2ก-JB-\\9S1+5D4,  ก9)IM5Ba9D(<QKก
P)&(B1JG*>&'()I1/D9)90P1)2YXH',N9=5@9,6H  latch 
&'()0I90P1)2 01@9D4,E1'&'()0I90P1)2 (<QKก:T15?=@ก-J
&'()AJ59)6HGI@*?5LJJ/-.P+0D.กY2 

&'()I.F1ก(<0ก+*(9กI.F1กY+.0.0P1)2 ,6H,N9I&9/Q6H 
786 0R+,Y2 1+5D4,,6HE9 6  (<:;5P-&กN9=5*1-P)9 
sampling 

Q@9L)'AW,6HE9 6 0:;5J&ก 5 G&.,2 (<,N9?=@ 
sampling rate BK' ( 96 Hz.) 

Q@9L)'AW,6HE9 6 0:;5ก)9&52 =)M1:.81>.1>A&@(<  
,N9?=@  sampling rate PHN9 ( 4 Hz.) 

Q@9L)'AW,6HE9 6 0,89ก-J 1.2 G&.,2 G*>ก9)P81  )6Y+B 
0P1)2 12k )<=&89'E9 6 ก-J AWJ&ก 5 G&.,2 &'()(< 
GR.,2 (hold) 

?5ES<,6H&'() GR.,2 ก9) sampling (</61-P)9 4 
hz. LP8E@1/K.,6HLB*'(<QKกGR.,2 ?=@LB*',6HI89B4*,@9> 

?5)K:,6H 3LB*'0&.9?5ก9)  sampling L.< digit 
select pulse ?5LJJI&9/0)F&BK' (<B-'0กP40=F5&89  &'()
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L:.'B-\\9S A/D (<?3@0&.9,-7'=/*:)</9S 5 /+..+
03FI?5,-7'B1'G/* 

P-&1-กn) EEE =)M1 --- LB*'&89>895&-*E1'/+0,1)2
ES<5-75 0:o5I89,6H(<?3@A*@,-7'38&'J&ก L.<38&'.J 

L)'AWJ&ก(<&-*A*@BK'B4* 999mV. 
L)'AW.J (<&-*A*@BK'B4* -99 mV. 
Bcd.code (<0:;5 1010 0/MH10ก+*L)'AW B-\\9S

1+5D4,BK'0ก+5*@95.J 
Bcd.code (<0:;5 1011  0/MH10ก+*L)'AWBK'0ก+5

,9'*@95J&ก 

)K:,6H 2 &'()*+(+,-./+0,1)2 3 =.-ก  )485:)<=>-* 
 

 
)K:,6H 3 LB*'0&.9?5ก9)  sampling 

?5)K:,6H 2   0:;5&'()?3@'95()+'  YXH'0)9A*@11กLJJ
?=@B9/9)QP81?3@'95ก-J  &'()0D90&1)2Y-DD.9>  P-7'LP8 
6-12 GY.,2 G*>?3@ A1Y6 3 0:;5P-&.*L.<)-กn9)<*-JL)'
AW,6H(89>?=@&'() ?=@/6I89 5 G&.,2 I',6H 

BN9=)-JB-\\9S1+5D4, 0)9LJ8'0:;5 2 ,9'  IM1 
1V.IN  BN9=)-J&-*L)'AWP)',6H/6L)'AW0ก+5 1 G&.,2 
LP8BN9=)-J,895,6HP@1'ก9)&-*L)'AW,6HBK'ก&89 1 G&.,2  

?=@:T151+5D4,0E@9,6H(4* VI L.<0:.6H>5L:.'I89  Rx.Ry  
P9/P@1'ก9) 

 

 
0385P@1'ก9)&-*>895&-*BK'B4* 99.9v ?=@?3@I89  
Rx = 10M, Ry=100k 
L.<>895,6H&-* 999V. ?=@?3@I89  
Rx=10m  L.< Ry=10k 0:;5P@5 
=)M119(IN959S =9I89 Ry A*@(9กBKP) 
Ry=10,000,000 / (Ei-1) 
?50/MH1 Rx=10M I',6H 
Ei IM1>895&-*,6HP@1'ก9) 
C2  ,N9=5@9,6H0:;5  integrating Capacitor 
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ICI CA3162E 
IC2 A3161 
IC3 7805 
Q1,Q2,Q3 BC557 
Resistor 1/4 w 1%   
R1 1M 
R2 470 
RX 10M 
RY EX75ก-J>895&-* 100K ,6H 100V 
VR1 50K Trimpot 18T 
VR2 10K Trimpot  18T 
C1 0.01 MF 63V 
C2 0.22MF 50V 
C3 0.1MF  50V 
C4 100MF 10V 
DISPLAY LB603VF 
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)K:,6H 4 .9>:)+75,2L.<PN9L=58'14:ก)S2 


