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1 AD654 0 +1V
RT CT 4 0 +1V 0

500kHz R3 AD654 8051
T1 15

8051 16 / 8052 8032
0 1

16 0
1 8 TMOD

TCON TMOD 2

M1 M0 01
16 C/T

0
1

0 1 0
12 12MHz

0 1 GATE
TCON TRx 1

/ X TRx GATE
1 TRx 1  12 13

0 1 / X
GATE

GATE 1

GATE GATE 1

I PLSECNT 50ms T1(
1 ) 1 15539

0 0 16
65535 0 65536

0 (OBH)
0 15539 1( 12MHz )

49,997 49.997ms
50ms 3μs

12MHz 3μs
7μs 50ms

1 50ms 8051
1 0 1

RAM
500kHz

50ms 1 25,000 14
1V

1. AD654

2. 8051 TMOD

I. 8051

1 2

 
ORG 00H 

 
 AJMP MAIN  

PLSECNT ORG 60H ;  

 MOV TMOD, #51H ; 0 1 01 

 MOV TL1, #00H ; 1  

 MOV TH1, #00H  

 MOV TL0, #0B3H ; 15536 + 3 0 

 MOV TH0, #3CH ; 50ms + 3μs  

 SETB PT0 ; 0  

 SETB ET0 ; 0  

 SETB EA ;  

 SETB TR0 ;  

 SETB TR1 ;  

 RET  ;  

 ORG OBH ; 0  

 CLR TR1 ;  

 CLR TR0 ;  

 AJMP COUNT  

 ORG 40H  

COUNT MOV 50H, TL1 ; RAM 

 MOV 51H, TH1  

 RETI  ;  

 ORG 100H  

MAIN - - ;PLSECNT  
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(VFC)
VFC

25kHz 40μs 1
40 250Hz

4ms
4000

VFC

50kHz
50Hz 50ms

50kHz 20μs
50Hz 20ms

20Hz
50ms

3 ADI AD650
AD650

1 MHz 0.1% 3
AD650 0 +10V 0 50kHz

AD650 SN7474 D
3 SN7474 3

5 5
AD650

SN7474 1 5

8051 INTO ( 12) 0 (
) TMOD GATE 1

12 INTO TCON TR0 1
0 SN7474 Q 8051

INTO AD650

INTO
TR0 1 0

8051 1 5 (P1.5)
SN7474 CLR CLR PRE

Q CLR PRE (C)
Q P1.5

TR0 1 P1.5 0

II PCNT AD650
0 1

INTO 0 INTO
INTO ( 12)

RAM

3. AD650

II.  

PCNT

OFLW

COUNT

MAIN

;
; 0 1 INTO
; INTO
;
;

; INTO
; 0
;
;
; INTO
;
;INTO ;
;
;
; Count
; 0
;
;
; OFLW

; RAM

; INTO
;

; RAM

; INTO
;

;

00H
MAIN
90H
TMOD,#05H
P1.5
IT0
TL0,#00H
TH0#00H
EX0
ET0
EA
TH0
P1.5

03H
TR0
EA
COUNT
0BH
TR0
EA
OFLW
40H
60H,#FF
61H,#FF
P1.5

50H
60H,TH0
61H,TL0
P1.5

100H
-

ORG
AJMP
ORG
MOV
CLR
SETB
MOV
MOV
SETB
SETB
SETB
SETB
SETB
RET
ORG
CLR
CLR
AJMP
ORG
CLR
CLR
AJMP
ORG
MOV
MOV
CLR
RET1
ORG
MOV
MOV
CLR
RET1
ORG
-
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0 65.5ms
0 65536 AD650

3.05mV 15.26Hz
65535 RAM

PCNT
8051

16

16 4
ADI AD651 VFC AD651 2MHz

AD651
VFC

- -LED Intersil 7208
4MHz TTL 2 4020B

AD651 0 +10V 2MHz R1
AD651 7208 -

- 4020B 14
( 10 11) 11

4020B 7208
4MHz TTL 218( 29 )

15.2588Hz 13 7208 AD651
15.2588Hz

32.768ms

15.26Hz
74LS221

5 74LS221 7208
( )

LED
74LS221

STORE STORE 7208
50μs R3 2 R4 3 500μs

7208 LED
R5 R6 C4 LED

50Hz 200Hz

4. 16
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“ ”
AD651 SVFC

12 1MHz
AD651 FS 500kHz

III AD651
16 4MHz

32.77ms

fOUT AD651 N fIN

1/2 N N
“÷N” ( 7208

) 1/4 N

7 6 7 MC4044
/ 60Hz

TTL MC4044 R1 R2
C1 50Hz 60Hz MC4044

AD654 0 +1V 0 500kHz
4 74LS393 8192 “÷N”

AD654 491520Hz AD651
60Hz MC4044

5. ICM7208

6. 

 111

2(4096)
1MHz

N
FreqClock 

2
1

N
Freq FS

−−−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎟

⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛

:8.192mssec
101

8192
6 =

×
= N

N 

12  4096 81.92kHz 100ms 0.002% 50,60,400HzNMR 

12  4096 2MHz 4.096ms 0.01%  

12  4096 4MHz 2.048ms 0.02%  

4  10000 200kHz 100ms 0.002% 50,60,400HzNMR 

14  16384 327.68kHz 100ms 0.002% 50,60,400HzNMR 

14  16384 1.966MHz 16.66ms 0.01% 60HzNMR 

14  16384 1.638MHz 20ms 0.01% 50HzNMR 

4 1/2 Digits 20000 400kHz 100ms 0.002% 50,60,400HzNMR 

16  65536 655.36kHz 200ms 0.002% 50,60,400HzNMR 

16  65536 4MHz 32.77ms 0.02%  
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A4 10 9 8
11

MC4044 A3 1 A4 11 N = 8192 213

12 10 9 8
13 14 15

MC6801-AD650

/
/

VFC
RAM

8 AD650 VFC MC6801

MC6801 8 2048
ROM 128 RAM

AD650 VFC 0 +10V 0 1MHz

AD650
8 74590 14

4020B D 7474
16 74LS04

4020B 7474
4020B MC6801 E 40 E

MC6801 4
1.2288MHz 4020B 1.2288MHz 214

75Hz 7474 3 7474
4 18.75Hz 1 10

9 1 10
9 TTL 1 10 18.75Hz

9 9 74590
9

26.67ms
1 4 (P14)

9
MC6801 (IRQ1) 9

A2 CCKEN 9
IRQ1

MC6801 P14 74590

7. 
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V AD650
74590

SN7474 9

74590

1

1  

 P4 P3 P2 P1 P0 Hex 

 0 0 1 1 0 06 

 1 0 1 1 1 17 

 0 0 1 1 1 07 

 0 1 1 1 1 0F 

 0 1 1 0 1 0D 

 0 1 0 1 1 0B 

IV. 1

8.AD650-MC6801

0E
0F
86
97
86
97
86
C6
5A
2E
4A
2E
0E
39

0080

0F
86
97
86
97
66
97
90
97
B6
97
96
97
85
97
86
9A
97
3B

ORG
LDS
SEI
LDAA
STAA
LDAA
STAA
LDAA
LDBB
DECB
BGT
DECA
BGT
CL1
RTS
ORG
AIRQ1

ORG
SEI
LDAA
STAA
LDAA
STAA
LDAA
STAA
LDAA
STAA
LDAA
STAA
LDAA
STAA
LDAA
STAA
LDAA
ORAA
STAA
RTI

BEGIN

AGN
CNT

LDCNT

LDCNT

13.33ms

3
00A7

3
00A6

1

0100
#$CO

#$06
$02
#$17
$02
#$2F
#$7F

CNT

AGN

FFF8
FDB

0080

#$07
$02
#$0F
$02
#$0D
$02
$06
$A7
#$0B
$02
$06
$A6
#$07
$02
#$10
SBA
SBA

ooco

06
02
17
02
2F
7F

FD

FD

07
02
0F
02
0D
02
06
A7
0B
02
06
A6
07
02
10
BA
BA
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MC6801
1

9 1 10 74590

1 10 9
18.75Hz 1 10 9

3 9
3 1 10

13.33ms 9
IRFQ1 13.33ms

IRFQ1
26.67ms

13.33ms
( 9 IRFQ1

) 26.67ms

1 CLI
(CCR) 4 IRQ1

(IRQ1 )
CCR 7

CCR 00C0 CCR
7 00BA 10H 00BA

“ ”
IRQ1

1
IRFQ1
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