MITSUBISHI LINEAR ICs

M51209P/MSN339P

QUAD COMPARATOR

DESCRIPTION

The M51209P/M5N339P is quad (four independent) compa- PIN CONFIGURATION (TOP VIEW)
rator and operates over wide voltage range at single supply
voltage. Especially the M51209P/M5N339P has superiority as
to characteristics of input current (input resistance) and fits OUTPUT B [ 4 OUTPUT C
to wide ranged applications, for example CR Timer, oscilla- OUTPUT A OUTPUT D
tor and etc. SUPPLY VOLTAGE [3] GND

INVERTING INPUT A [@] §8 NON INVERTING 5
FEATURES NON INVERTING $5 [@ INVERTING IN::LUJT D
® Low input current (high input resistance) -+ 20nA (typ.) INPUT A _ NON INVERTING
® Wide supply voltage range - -s--wssssereecs 2.5~28V ERTING INPUT B 10 INPUT G
® Low dissipation o0 £ 0-11 | GRRRERLERE PP PPEYS e 6.8mA (typ) INPUT B INVERTING INPUT C
@ Enable to drive a relay or a lamp directly --:-60mA (max.)
@ Including voltage surge absorbing zener diodes Outline 14P4
@ High output breakdown voltage«-+++==++-++++++ 30V (max.) '
@ Low output voltage <+ errrrrreeeeseinsninniien. 0.2v (typ.)
® Low input offset voltage «+««-«++--sreeeereennneeen 2mvV (typ.)
APPLICATIONS

® Voltage comparator, sequential timer, pulse generator
® A/D converter, time delay circuit, etc.
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ABSOLUTE MAXIMUM RATINGS (Ta=25C, uniess otherwise noted)

Symbol Parameter Conditions Limits Unit
Vce Supply voltage 28 \
Vid Differential input voltage Vce \
Vicm Common mode input voltage range —0.3~Vee v
Isink Output sink current Qutput saturated 60 mA
Vou “H” output voltage 30 \"
Pd Power dissipation 900 mwW
Topr Operating temperature —20~++75 c
Tstg Storage temperature e —40~+4-125 c

ELECTRICAL CHARACTERISTICS (Ta=25T, Voc=2.5 to 28V, unless otherwise noted)
. Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vece Supply voltage range 2.5 28 \)
lce Circuit current 6.8 9.5 mA
Vie Inverting input voltage range Vee—1.5 \
Vie Non inverting input voltage range Vec—1.5 v
Vio Input offset voltage 2 7 mvV
e Inverting input current 20 100 nA
Lha Non inverting input current 20 100 nA
lo Input offset current 5 50 nA
Voo “L" output voltage loL=60mA 0.2 0.4 v
Isink Qutput sink current 60 mA
lo Output leakage current 0.1 A
teLn Output “L—H" propagation delay time 2 »S
tene Output “H—+L" propagation delay time 1 ‘ ~#S
TYPICAL CHARACTERISTICS (1a=25T, unless otherwise noted)
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PRECAUTIONS FOR USE

1.

Paying much attention is necessary for fear that the
M51209P may flow large current and reach to destroy be-
cause of the structure when the terminals of Voc and
GND of the M51209P is connected wrong position each
other.

APPLICATION
(1) Voltage comparator
Vee
(o)

VREF

AAA
W\

Vi O—

If VRge> Vi, Vo=Low
If Veee<Vj, Vo=High

(3) Monostable multi vibrator

Vi 0—— —

2. Output is “open collector” and a loading resistor is not in-

cluded. Connect a loading resistor to stabilize operation,
in case of driving a next stage.

(2) Schmit trigger circuit

L —O Vco
Q
R 3 LRL o

<

T
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VrerL  Vrern
Hzi
r

WY V)
R
(4) Astable multi vibrator

VRger +

4

. Ry(Ri+Rs+RL)
Ri(R4+Ru)+Rz(Ri+Ry+RL)
R2R,
RoRs+R, (R+Ry)

Vrern =Vco

VrerL =Vce *

© Vce O Vce
:; Re L 2 RL
R1? R3
L
——0 Vo
+
——O Vo
Ra
L m
B RS J’_ i
Ve ¢ LT
t=CRy* £ 28— T
3 "Vcc— VHEF(seC) ]’: 3F ot
r 1 o
5) Pul rat Ro+R Ri+R
( ) Sé generator t=CR, &p 2;- S 1,=CR¢ £ H%(RL< Ry, Rz, Rs, Rs,)
—O Veo 3 s
$RL R <Ry Ry Rs Ry
Ri1Z n3 Vg2 Dy Forward Voltage (6) CR Timer
'" Ve2: D, Forward Voltage oy
VRer ¢ i cc
——— 0 Vo 6
Rs. D1 | ‘i/
V
ReS e 10 RiE yrg N
e 3 =, B
A R5 Dz t] t2 (L
c o
Jr l d i
Vepon = Vee + Ra(R1+Rs) L =CR.- £ Vo VrercVez ) 7 g
REFH™ R R,+R2Rs+RaR, ! 5 M Voo Veern Voo
V —__ Voc-RaRs t,=CR," £ nVRLH'VF' t=CRy 2 Vee- Veer
REFL ™ RyR+RzRs+RqR; 2 VRerL
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(7) Sensor detector (8) Battery check circuit
-0 Vee . -0
RiZ LED RiZ Reg LED
Vp Ru
~ Té AL + +| Voo
R2Z VRS=——-— :
t [ b /
T LT R3z
A
Sensor &; R3 Vee=28V
7 i ”
Vo<V, R,
— —
d r 7 o<Vee ' R R, LED—ON
Vo>V, R Lep—oFF
. : —
o7 Rt Ry
(9) Window comparator (10} Pulse train generator
—0 Voo l 0 Ve
( SR
$ <z T
2RL Rzg
LVRerL 9 Vrern
VR 12 VR2
o o 7
Vo >1
U I
J' l 717 N Vi =c
”r
Vi L
VeerL  Veern .
—Vi 77 Ldtl =t
Vee
at= B
CiCr £ Vec- Vaer
(1) Countermeasure against oscillation
(NOTE) Taking steps against oscillation o
The M51209P has possibility of oscillation according to input condition. If "r
the M51209P should oscillate, following countermeasures are applicable. |
* . In case of connecting input signal with chattering connect a capacitor S Rq :E RL i
of small value, Cp. . ]
* 1 In case of oscillating on the condition of ordinary input, employ positive N I
feed back inserting R, (resistor of large value), Cs(no polar) - !
or connect Cg. |
* ! In case that supply voltage is not stabilized, connect Cp, (electrolytic o » * + Ce 2%2' Co
capacitor of large value) to absorb the supply voltage change. | | 1 k- ! |
| 2R, | | |
N L RS
Ra I |
| +c |
| I
7 ua L4 >
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(12 Sequential timer
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Reset
t,=0.7C;-Ry

t1,=0.7C2(RL1+Rp)
13=0.7C3(R_2+R3)

T
7
(13) Analog/Digital converter
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