MITSUBISHI LINEAR ICs

M52670

4BIT A/D CONVERTER

DESCRIPTION

The M52670P and M52670FP are monolithic integrated cir-
cuits designed for 4bit analog to digital (A/D) converter,
especially for the use of high speed signal converting sys-
tem. It is capable of high speed signal convertion 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
B P PPN (max) ILSB

® T.T.L compatible output (open collectored output)

® Easy to expand to 5bit A/D converter by parallel com-
bination of these two ICs.

® Built-in high speed comparator composed of ECL type

PIN CONFIGURATION (TOP VIEW)

NC NC
Vee CLOCK INPUT
Bias T.P (TESTING PIN)
Vin H UNDER FLOW OUTPUT
Vref (3) OUTPUT 4 (%)
Vret (2) OUTPUT 3 (2%)
Vref (1) OUTPUT 2 (2')

Vin L
Vin (ANALOG)
GND 1 (ANALOG)
NC

Outline 22P4

OUTPUT 1 (2°)

GND 2 (DIGITAL)
UNDER FLOW INPUT
NC

NC : NO CONNECTION

PIN CONFIGURATION (TOP VIEW)

circuit. Vee 2 CLOCK INPUT
NC NC
Bias [ TP (TESTING PIN)
APPLICATIONS NC [ NG
® High speed data converting system vinHE| z [EUNDER FLOW OUTPUT
® |Interface circuits for video equipments Vref (3) (Y OUTPUT 4 (2%)
Vret (2) S @outrut 3 (22)
RECOMMENDED OPERATING CONDITIONS Vret (1) 3 OUTPUT 2 (2;>
SUPPIlY VOltage range:« - «=++++-srssersessessrssusssiniees 4.5V~7V Vin L [E] [ OUTPUT 1 (29)
Rated supply voltage +-««++sseeeeeermmeesenneinniiins 5v+10% NC 15 NC
Vin (ANALOG) [ GND 2 (DIGITAL)
GND 1 (ANALOG) [ 3] UNDER FLOW OUTPUT
Outline 24P2-C NC : NO CONNECTION
22-pin molded plastic DIL
24-pin molded plastic FLAT
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BLOCK DIAGRAM
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O- PIN NO M52670FP
(OXENE PIN NO M52670P

ABSOLUTE MAXIMUM RATINGS (T2=25T, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Vece Supply voltage 7 \Y
Pin&l, -GND- - - - M52670FP
Vin Input voltage 7 \"
Pin®, @-GND- - - - M52670P
BVo Output voltage 15 v
(M52670FP) 550
Pd Power dissipation mw
(M52670P) 800
Topr Operating temparature —10~+75 T
Tstg Storage temparature —40~—+4125 c
MITSUBISHI 2—269

ELECTRIC



MITSUBISHI LINEAR ICs

M52670

4BIT A/D CONVERTER

ELECTRIC CHARACTERISTICS (1a=25C, Voc=5V, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max

Vee Supply voltage 4.5 5.0 6.5 v
lec Circuit current Vec=5. 0V, Clock 10MHz 33 48 mA
fsc Maximum sampling freguency Vec=5. 0V, Duty 50% 10 MHz
Vine@ | Pin®E input voltage 1.1 \%
Vin®[E) Pin@(E] input voltage Voe—0.7 Vv
aved | Pin®E-@I] input voltage 1.0 v
Vitho@ | Pin®Bthreshold voltage 0.6 0.9 2.0 v
Vihom | Pin@E threshold voltage 0.6 0.9 2.0 v
' ne@ Pin®®input current Vee=>5. 25V, Vin@BE=2. 7V 20 A
Inom@ Pin@®2 input current Voe=5. 25V, Vin@BE=2. 7V 20 uA
VOL@%@ Pin®E-BE output voltage Voe=4.75V, lo,=8.0mA 0.5 v

O¢++*PIN NO M52670P
Oeeeee PIN NO M52670FP

TYPICAL CHARACTERISTICS

POWER DISSIPATION Pg(W)

THERMAL DERATING

(MAXIMUM RATING)

1.0
0.8
0%? —M52670P
04 M52670FP
’ :3 240mW(at 75°C )
mW (at 75
0.2 ~
\\\
0 : >
0 25 50 75 100 125 150

AMBIENT TEMPERATUUR Ta(C)
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APPLICATION EXAMPLES

(1) 4bits A/D converter

VL VH
L] . vizl.1v
7_.}_7 ;I,; Vu=4.8V
V=V 21.0V

Vs
ANALOG
INPUT % :
fEiH—— 2° ouTPUT
;; [7Xi4———2' ouTPUT
M52670P/FP BiH———— 22 ouTPUT
2p4 91— 2° OuTPUT
i@ (3] [ @ ZN9T—°UNDER FLOW OUTPUT
olé
SAMPLING
cLOCK | |
7l7 O-+++PIN NO M52670P
Vee OR ;
GNP 0.033uF O--++PIN NO M52670FP
Veo=5.0V+0. 5V
A) OUTPUT LEVEL VS INPUT LEVEL
(in the case of 13 Pin GND)
Output Low Vs nd High
MS52670FP | M52670P| Vo Vi V2 V3 Va4 Vs Vg V7 Vg Vo Vig Vi Viz Viz Vig Vis
16 Pin|15Pin|L|L|H|L|H|L|H|L|H|L|H|L|H|L|H|L|H
17Pin|16Pin|L|L|/L|H/H|L|{L|H|H|L|L|H{HIL|L|H|H
18 Pin|17Pin|L{L|{L|L|{L{H{H/HH|L|L{L|L{HH|H|{H
18Pin|18Pin|L|L{L|L|L|L|L|L|L|HHIHIHIHIH|H[H
20Pin|19Pin|HI HHHHHHHHHHHHHHHH
B) OUTPUT LEVEL VS INPUT LEVEL
(in the case of 13 Pin V¢c)
Output Low Vs nd High
MB2670FP |M52670P| Vo Vi V2 V3 V4 Vs Ve V7 Vg Vg Vio Vit Viz Viz Vig Vis
16 Pin|15Pin|H|L|H|L|{H|L|H|L|H|L{H|L{H|L|H|LH
17Pin|16 Pin| H|L|L{H|HIL|L|H|/H|L|L|H|H{L|L|H|H
18Pin|17Pin|H|L|L|L|L|H|H/H{H{L|L|L|L|H|H|H|H
19Pin|18Pin|H|L|L|L|L{L|L|L|L|HIH|H/H|HIH|H|H
20Pin{19Pin|L|H|H|H/H{HIHHHH/HHHHHIH|H
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(2) Example of 5bits A/D converter using two M52670P/FP

Vi Vi1 1v Vi V1.1V v,
L Vu—Velov r‘} Vi—Vm21.0V
; vu<4.8v ;; Vy=4.8vV ;
vs | 1
ANALOG 3 T (9) %
INPUT [ [8 BREG BREE 2 OUTPUT
;j; O, 2' ouTPUT
E@ 22 OUTPUT
2R EE) — @ EE 2 ouTPUT
i3 7] [@ ElBIBlE [2oi9) 2* OUTPUT
13)(0) 2)(19) 130103 (@) (9
SAMPLING
cLOCK 1 J_ l 1 I
777 /;5 -
7 777 0.033uF
0.033uF
Veo=5.5VE0.5V

O-++PIN NO M52670P
J----*PIN NO M52670FP

A OUTPUT LEVEL VS INPUT LEVEL

Vs
Output | Vi Vm
Vo Vi V2 Va Va4 Vs Ve V7 Vg Vo Vip Vi1 Viza Via Vig Vis Vo Vi V2 V3 V4 Vs Ve V7 Vg Vg Vig Vig Viz Viz Vig Vis
20 LIL|H|LIH{L{H|L{H|L{H|L|H|L|H|L|H|L|H|L{H|[L|H|L[H|L|{H|{L{H|L{H{L|H
2! L] L L{H/H|L[L{H[H{L|[L[H|H{L{L{H{H|{L{L|H|H|L|L|H|HjL|L|{H|H|L|L|H|H
22 LjL|jL|L{L{H|H{HH|LjL]L|J]L|HHHH|L|L|L|LIHIHIH/H|L|L|L|L|H|H|H|H
28 LjLcjLjrjr|efLfL|L/H{H{H{H/HHIHH|L|JL|L|L|L|L{L{L|H|H{HIH|H|[H|H[H
24 LyrjcjLjrjojfrjrjeyerjeybjrjL|LjL|{H{H{HHHH H/HIHHIH|HIH|H|HH
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