| Ordering number : ENN*6636A

Monolithic Linear IC

LAG6311M

SANYO

Precision Voltage Comparator

Preliminary
Overview Package Dimensions
The LA6311M is a voltage comparator that has low unit : mm
input currents. It is also designed to operate over a 3032B-MFP8
wide range of supply voltages ; frarh5 V op amp
supplies down to the single 5V supply used for IC [LAB31IM] 9
logic. Its output is compatible with TTL as well as 8 5 S
MOS circuits. Offset balancing is provided, and HOAHA -
the outputs can be OR wired.
Features O
- Response time (100 ns typ). ? g O ;l 0 P*
. Operating voltage (+6 V to +36 V). 51 g '
- Single supply operation. r Yol
. Single circuit. T
. With input offset trim terminal. 3
. Package outline (MFP8).
Specifications
Absolute Maximum Ratings at Ta = 25C
Parameter Symbol Conditions Ratings Unit
Supply voltage vtiv- +18 (36) \%
Output-to-negative supply voltage V7.4 40 \%
Ground-to-negative supply voltage V1-4 30 \%
Differential input voltage VID +30 \%
Input voltage VIN +15 (note*) \%
Allowable power dissipation PD 300 mw
Operating temperature Topr -40 to +85 °C
Storage temperature Tstg -40 to +150 °C

Note : *For supply voltage less thaf5 V, the absolute input voltage is equal to the supply voltage.

B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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LAG6311M

Electrical Characteristics

atTa=28C,vt/Vv-=+15V

- Ratings .
Parameter Symbol Conditions - Unit
min typ max
Input offset voltage Vio Rs < 50 kQ 1.0 7.5 mvV
Input offset current llo 2.0 50 nA
Input bias current B 70 220 nA
Voltage gain Ay 110 dB
Response time R 100 ns
Saturation voltage VSAT VIN 210 mV, Io =50 mA 0.65 1.0 \%
Strobe ON current ISTR 2.4 mA
Output leakage current ILEAK VIN<-10mV, [Vo-V]=35V 1 50 nA
Input common mode voltage VicMm +14 \Y
Positive quiescent current it lo=0 3.0 5.0 mA
Negative quiescent current I~ Io=0 15 25 mA
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LAG311M

Test Circuit atV* =+15V, Ta = 28C, TYP
1.Input Offset Voltage (YO), Input Offset Current (D), Input Base Currentgl)

SW1 SW2 Vo

ON | ON | Vol
10 kQ
v+ OFF OFF Vo2
o
Swol_l ON OFF | Vo3
Rs R J
M MWy - 1kQ= OFF ON Vo4
100Q 100 kQ 7 o Vo
A'AVA' ° A'AVA +
100Q | 100 kQ 4 N
Z7 470 uF _Lvold
Sw2 . Vio "R Y
10 kQ =Rf Rs
e v ” _IVo2-VolO
||o——Rl+ Rf (Al
]
ILAQO0078
(Vo4 -V3Q
8= 2R01 + &fo Al
R
2 \oltage Gain (4)
v+ vt
o) o
22kQ =
470 Qe VIN 15kQ =
= Wy 1T+l 10pF - Vol - V02
100 kQ 0 Vo - _VO-~ V0L
.
22kQ = 100 Q 100 Q A7 4T0uF
7T
v
ILA00079
3.Response Timefg)
V+
o v
5V
1kQ
100 mV 1 5%
o UL o— vo
Vo —_—
+
VIN tr l
0 t
' AV (overdrive)
ILA0O080 ILA00081
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LAG6311M

4.Saturation Voltage (SAT) 5.0utput Leakage Curreni ¢AK)

Al Al
o Q
50 mA
le) l
ILEAK
VINo— |- VINo— |-
1V -1V ®
+ + o
VSAT 20V i Vo
777 777
V- V-
ILA00082 ILAQO0083

6.Input Common Mode Voltage (€M) 7.Supply Current ¢C)

V+
o
Rf
AN
Wy
10 kQ
Rs h 1kQ=
100 Q
Rs U ©Vo
AR +
vy
100 Q 4 .
i 470 pF ZZ
VIN 10kQ = Rf
7T
v
ILAO0084 ILA00085

Typical Characteristics at Ta = 28C, TYP
Input Offset Current

v Input Offset Voltage "
' VE=£15V VE=215V
>
8
% 15 EI
o e}
2 mal 2
S Nori = .
) o
2 10 2
g / E 4
5 5
5 05 SR e Normal
g £ 2 ——— ot —
- _— 56 -epin SO
ol v v v v b b b oL v v v vy b b b
-40 0 50 85 -40 0 50 85

Ambient temperature, Ta - °C ILA00086 Ambient temperature, Ta - °C ILA00087
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LAG311M

Input bias current, I|g - nA

Output voltage,
Vo - mV Output voltage, Vo - V

Input voltage,
V| - mV

Output voltage,
Vo -V

Input voltage,
V| - mV

Input Bias Current

600
VEi=+15V
500 —
----._£2115ZEZI>
o ‘-~-~“-----
300
200
100 Normal
0L | ! | ! L [
-40 0 50 85
Ambient temperature, Ta - °C 1LA00088
Transfer Function
60
Vcc =30V
50 Normal output
RL =1kQ
v+t =40V
40
Emitter follower output /
30 ,RL =600 Q /
20 /
10
0 ;‘[

-1.0 -0.5 0 05 1.0
Differential input voltage, Vip - mV 1LA000%

fIs?esponse Time for Various Input Overdrives

5 77
. /
2(|
3 L >
Q 5‘[
2
= I VE=+15V
1 +5V 7
0 h ]
a X a a 500 Q ~
v > v v V ~
100 IN —
Vo
50 —
o ‘ ‘
]
-100 0 100 200 300 400 500
Time, t — ns 1LA00092
Response Time for Various Input Overdrives
20 ‘ ‘
15 T T
10 // VE=+15V |
N
5 Qs v* 1
~ LS |
0 ~ //Z v VIN
_5 Lf)s m
/4 vo
-10 7, 2kQ 1
_15 4
x> I I I \Vaul ~
0
-50
-100
-150
-0.2 0 0.2 0.4 0.6 0.8 1.0
Time t - us ILA00094

Input bias current, Ig - nA

Common mode input voltage, Vicm - V

Output voltage,
Vo - mV

Input voltage,
Vi - mV

Output voltage,
Vo -V

Input voltage,
V| - mV

Input Current

100
Vvi=1+15Vv
80
60 \\
40
20
oLl v v v v v v b b b by |
-16 -10 0 10 16
Differential input voltage, Vip - V  1LA00089
Common Mode Input Voltage Range
vt T
Referred to supply voltage
-05
-15
0.3
0.2
N
i I S VicM= —
VoLl o+ b o b b
-40 0 50 85
Ambient temperature, Ta - °C ILA00091

Response Time for Various Input Overdrives
6 T T
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5 \ \ \ +5V i
) \ |
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1 |
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Time t = ns ILA00093

20Response Time for Various Input Overdrive
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Time t - us 1LA00095
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LAG6311M

Supply Current ; Supply Current
10
VE=1+15V ! ‘
Positive supply ; output low
8 4
1 I
— 6 _ 3
. \POSItIVe oy - g Positive and negative supply ; output high
3 : Qtbut 1oy, 5
4 2
> >
% %&nd nwaﬁve ‘ \ %
@ %tput high @
2  E— 1
oL 1 v v 1 [ R R R B T R R B 0
-40 0 50 85 0 5 10 15 20
Ambient temperature, Ta - °C ILA00096 Supply voltage, VE - +V ILA00097
os Output Saturation Voltage o0 Offset Error
' VE=+15V - ,|Vos=Vio+Rslio /
07 I 5 / d
) 4
> o /|
1 0.6 > 3 //
= @
5 os P oo b /
> 5 pd
g z 1 /|
g 0.4 ~ g 10 — /
g // 2 7 —
c 03
g — g R
3 o2 7 g 3
3 / T
= 2
0.1 =]
g 7
L _—
0 1.0 —T"]
0 10 20 30 40 50 10k 2 3 5 7100k 2 3 5 7 1m 2 3 5 710Mm
Output current, |l — mV 1LA00098 Input resistance, Rs - Q 1LA00099
Typical Connection and Applications
OFFSET VOLTAGE NULL CIRCUIT STROBING CIRCUIT FAST RESPONSE CIRCUIT
(INCREASING INPUT STAGE CURRENT)
v+ vt
o)
3kQ
TTL
1 ko STROBE
ILA00100 ILAOO101 ILA00102
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LAG311M

OPEN COLLECTOR OUTPUT EMITTER FOLLOWER OUTPUT COMPARATOR with HYSTERESIS CIRCUIT
vt vt VRL
o
RL
—O
Output
Rl% J) R2
%VREF v
Input polarity isreversed when 1pin Treshold voltage (VTH) R1
(GND) is used as an output. VTH (high) =VREr+ (VRL - VREF) =————————
. RL + R2+R1
VN>V| - VO Low

R1
VTH (Ilow) =VReF + (VRL -VOL) g1+ R

(VRL >VREF: VRL >VOL)
ILA00103 ILA00104 ILA00105

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

M No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

B Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of December, 2000. Specifications and information herein are subject
to change without notice.
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