
DESCRIPTION 
The M52670P and M52670FP are monolithic integrated cir­
cuits designed for 4bit analog to digital (AID) converter, 
especially for the use of high speed signal converting sys­
tem. It is capable of high speed signal c::onvertion because 
of its paralel comparating circuits system. This device is 
consisted of high speed comparators (16 elements), gray­
code converter, ECl-to-TTL converter, latching circuits, 
gray-to-binary code converter, and under-flow output switch­
ing circuits. 

FEATURES 
• Capable of high speed sampling rate 

.............................................. (max.) 10M sample/sec 

• High resolution in analog to digital convertion 
...................................................... ·········(max.) IlSB 

• T.T.l compatible output (open collectored output) 
• Easy to expand to 5bit AID converter by parallel com­

bination of these two ICs. 
• Built-in high speed comparator composed of ECl type 

circuit. 

APPLICATIONS 
• High speed data converting system 
• Interface circuits for video equipments 

RECOMMENDED OPERATING CONDITIONS 
Supply voltage range·········································· 4. 5V-7V 
Rated supply voltage .. ····· .... ···· .. · .. ······· .... ··· .... ···· 5V± 1 0% 
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PIN CONFIGURATION (TOP VIEW) 

NC , 

Bias 3 

Vin H 4 

Vrel (3) 5 

Vrel (2) 6 

Vrel (1) 7 

Vin L 8 

Vin (ANALOG) 9 

GND 1 (ANALOG) 10 

Outline 22P4 

NC 

21 CLOCK INPUT 

2!J T. P (TESTING PIN) 

19 UNDER FLOW OUTPUT 

18 OUTPUT 4 (23) 

17 OUTPUT 3 (22) 

16 OUTPUT 2 (2') 

15 OUTPUT 1 (2°) 

14 GND 2 (DIGITAL) 

'3 UNDER FLOW INPUT 

NC : NO CONNECTION 

PIN CONFIGURATION (TOP VIEW) 

Bias 3 

Vrel (2) 7 

Vrel (1) 8 

24 CLOCK INPUT 

23 NC 

TP (TESTING PIN) 

21 NC 

20 UNDER FLOW OUTPUT 
19 OUTPUT 4 (23 ) 

18 OUTPUT 3 (22) 

17 OUTPUT 2 (2') 

16 OUTPUT 1 (2°) 

NC' 15 NC 

Vin (ANALOG) 11 14 GND 2 (DIGITAL) 

GND 1 (ANALOG) _12~_--,13 UNDER FLOW OUTPUT 

Outline 24P2-C NC : NO CONNECTION 

22-pin molded plastic Oil 

24-pin molded plastic FLAT 

2-268 '.MITSUBISH. I 
.... ELECTRIC 



BLOCK DIAGRAM 
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GND or Vee 

ABSOLUTE MAXIMUM RATINGS (Ta=25"C. unless otherwise noted) 

Symbol 

Vee 

V,N 

BVo 

Pd 

Topr 

Tstg 

Parameter 

Supply voltage 

Input voltage 

Output voltage 

Power dissipation 

Operating temparature 

Storage temparature 

Conditions 

Pinlill. ~GND"" M52670FP 

Pin@), @-GND····M52670P 
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0······ PIN NO M52670FP 
0······ PIN NO M52670P 

Limits 

7 

7 

15 

(M52670FP) 550 

(M52670P) 800 

-10-+75 

-40-+125 

Unit 

V 

V 

V 

mW 

t 
t 

2-269 



ELECTRIC CHARACTERISTICS (Ta=25"C, Vcc=5V, unless otherwise noted) 

Symbol Parameter 

Vee Supply voltage 

Icc Circuit current 

fsc Maximum sampling freguency 

V'N<ID[I] Pln@1ID input voltage 

V'N(NID Pin@IID input voltage 

Av~i£lIID PIn@IID-@1ID input voltage 

Vth<!l>1JID PlnQlIlWthreshold voltage 

Vth<!llliil Pln@liilthreshold voltage 

I'_IJID PinQlllW input current 

I'N<!llliil Pln@liilinput current 

VOL~~1ml Pin@IiID·®i1i!! output voltage 

O······PIN NO MS2670P 
o-""'PIN NO M52670FP 

TYPICAL CHARACTERISTICS 

~ 

" Q, 

z 
0 
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is 
a:: 
UJ 
:;: 
0 
Q, 

1.0 

0.8 

0.6 
0.54 

0.4 

0.2 

THERMAL DERATING 
(MAXIMUM RATING) 

'" - "'-
""= M52670P 

M52J70FP 

~ , J 
~~OmW(ft75'C) 

" 
o 
o 25 50 

':~\", 
75 100 125 150 

AMBIENT TEMPERATUUR Ta("C) 

Test conditions 

Vcc=5.0V, Clock 10MHz 

Vee=5.0V, Duty SO% 

Vec=5.2SV, V'N®i1ill=2. 7V 

Vcc=S.25V, V'N@1ill=2. 7V 

Vee=4.75V, 10L =8. OmA 
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Limits 
Unit 

Min Typ Max 

4.5 5. a 6.5 V 

33 48 mA 

10 MHz 

1.1 V 

Vee-0•7 V 

1. a V 

0.6 0.9 2.0 V 

0.6 0.9 2.0 V 

20 f.J.A 

20 f.J.A 

0.5 V 
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APPLICATION EXAMPLES 

(1) 4bits AID converter 

VL ;;:,1. IV 

VM ,;;4. BV 
VM-VL;;:'I.0V 

}f------<> 2° OUTPUT 

i}t------<> 2' OUTPUT 

}f------<>2'OUTPUT 

>+---_-023 OUTPUT 

I}-f-------<> UNDER FLOW OUTPUT 

Vcc=5. OV±O. 5V 

O······PIN NO M52670P 

D ...... PIN NO M52670FP 

A) OUTPUT LEVEL VS INPUT LEVEL 

(in the case of 13 Pin GND) 

Output Low Vs - High 

M52670FP M52670P Vo V, ~ ~ ~ ~ ~ ~ ~ ~~O~1~2~3~4~5 

16 Pin 15 Pin L L H L H L H L H L H L H L H L H 

17 Pin 16 Pin L L L H H L L H H L L H H L L H H 

18 Pin 17 Pin L L L L L H H H H L L L L H H H H 

19 Pin 18 Pin L L L L L L L L L H H H H H H H H 

20 Pin 19 Pin H H H H H H H H H H H H H H H H H 

B) OUTPUT LEVEL VS INPUT LEVEL 

(in the case of 13 Pin Vee) 

Output Low Vs - High 

M52670FP 

16 Pin 

17 Pin 

18 Pin 

19 Pin 

20 Pin 

M52670P Vo VI V2 V3 V4 Vs V6 V7 VB Vg V10 Vll V12 V13 V14 VIS 

15 Pin H L H L H L H L H L H L H L H L H 

16 Pin H L L H H L L H H L L H H L L H H 

17 Pin H L L L L H H H H L L L L H H H H 

18 Pin H L L 

19 Pin L H H 

L L L L L L H H H H 

H H H H H H H H H H 
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(2) Example of 5bits AID converter using two M52670P/FP 

ANALOG", 
INPUT 

O.033,uF 

vcc=S. SV±O. SV 

A OUTPUT LEVEL VS INPUT LEVEL 

Output VL 

Vs 

VM 

m O.033,uF 
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i}l----~-o2° OUTPUT 

J+---.,-+--o 2' OUTPUT 

»---,,-+-+--02' OUTPUT 

J+-~+-+-+--0230UTPUT 

J+-+-+-+-+--o 2' OUTPUT 

O······PIN NO MS2670P 

D·· .. ··PIN NO MS2670FP 

Vo V, V2 V3 V, Vs Vs V7 v. Vg VlO V1l V12 V13 V14 V15 Va V, V2 V3 V, Vs V6 V7 v. Vg VlO Vll V'2 V'3 V14 V'5 

20 L L H L H L H L H 

2' L L L H H L L H H 

22 L L L L L H H H H 

23 L L L L L L L L L 

2' L L L L L L L L L 
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L H L 

L L H 

L L L 

H H H 

L L L 

H L H L H L 

H L L H H L 

L H H H H L 

H H H H H L 

L L L L L H 
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H L H L H L H L H L H L H L H 

L H H L L H H L L H H L L H H 

L L L H H H H L L L L H H H H 

L L L L L L L H H H H H H H H 

H H H H H H H H H H H H H H H 


