| Ordering number : ENN*6856

Monolithic Linear IC

LA6210M

SANYO

Preliminary

Dual Operational Amplifier

Overview Package Dimensions

LA6210M is a low supply voltage and low saturation outpunit : mm
voltage ¢2.0Vp-pat supply voltage:2.5V) operational 3202C

amplifier. It is applicable to handy type CD, radio cassettg LAG210M
CD, and portable DAT, that are digital audio apparatus 51 [ ]
which require the 5V single supply operation and high a :
output voltage. HAHAA
Features
- Single supply operation. ~| <
. Operating voltage. 1.0V to£3.5V) O g
. Low saturation output voltage. H HHH
- High slew rate. (4.5V s typ.) (0.65) 11,271 0.35 015 H
. Package outline. MFP8 g
. Bipolar technology. @ &
Pin Configuration Bin function % z
1 — 8 1. A OUTPUT o
2. A -INPUT
2 C@ —7 3. A +INPUT SANYO : MFP8(225mil)
3] 16 4.v-
e — 5 5.B +INPUT
6.B -INPUT
. . ILA00428 7.B OUTPUT
Specifications 8.Vv*
Absolute Maximum Ratings at Ta = 25C
Parameter Symbol Ratings Unit
Supply voltage viv- +3.5 \
Differential input voltage VID +7 \%
Power dissipation Pp 300 mwW
Operating temperature range Topr -40 to +85 °C
Storage temperature range Tstg -40 to +150 °C

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.
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LA6210M

Electrical Characteristics

atTa = 25C, VF/V =25V

. Ratings .
Parameter Symbol Conditions . Unit
min typ max
Input offset voltage Vio Rs<10kQ - 0.3 6 mvV
Input offset current llo - 1.5 200 nA
Input bias current B - 75 300 nA
Large signal voltage gain Ay R| 210kQ 60 90 - dB
Maximum output voltage swing VoM R 22.5kQ +2 +2.2 - \%
Input common mode voltage range VicM +15 - - \%
Common mode rejection ratio CMR 60 80 - dB
Supply voltage rejection ratio SVR(*) co 92 = dB
SVR(-) 60 72 - dB
Operating current Icc VIN=0, R =0 - 3.4 5 mA
Slew rate SR Ay=1, VIN=£1V - 45 - VIuS
Gain-bandwidth product GB - 12 - MHz

(Note 1) Applied circuit voltage gain is desired to be operated within the range of 3 dB to 30 dB.

(Note 2) Special care being required for input common mode voltage range and the oscillation due to the capacitive load when operating on voltage follower.
(Note 3) Special care being required for the oscillation, yet having the gain when the supply voltage is applied at more than +2.5V (single supply voltage 5V).
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LAG6210M

Operating Current, Icc = mA Total Harmonic distortion, THD - % Open Loop Voltage Gain, AV - dB

Input Offset Voltage, Vio - mV

VHV-=+25V
il Ta=25°C
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3 6.8kQ =10kQ
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Frequency, f - Hz ILA00S01
. Total Harmonic Distortion VS Output Voltage
1
VHV-=£3V
R =4kQ
005 Gain=10dB
Ta=25°C

Open Loop Voltage Gain VS Frequency

AN

0.01 5
A
0005 | 20kHz
N
\%
lkHZ
0.001
0.1 0.5 1.0 5.0 10
Output Voltage, Vo - Vrms ILA00503
Operating Current VS Temperature
VHIV==£2,5V
VIN=0, R =00
5
4
—
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1
0
-50 25 0 25 50 75 100
Ambient Temperature, Ta - °C  1LA00505
Input Offset Voltage VS Temperature
V*/V==£2.5V
1
0
-1
-2
-50 -25 0 25 50 75 100

Ambient Temperature, Ta - °C ILA00507

Equivaent Input Noise Voltage, V| - MV Maximum Output Voltage Swing, Vom - V

Maximum Output Voltage, Vom - V

Input Bias Current, I1g - nA

Maximum Output Voltage Swing VS Load Resistance

SIVFN—=%25v

+V
Ta=25°C p QM
2 Ve
K4
,
4
4
1
0
-1
-2
M- -Vom
-3
100 500 1k Sk 10k S0k 100k
Load Resistance, R - Q ILA0O504
Equivalent Input Noise Voltage VS Source Resistance
10
VHV==£3V
DIN Audio
5 Te=25°C V4
L/
. ol
1.0 g
Il ii
0.5 —~
0.1 /
10 50 100 500 1k 5k 10k 50k 100k
Source Resistance, Rg - Q ILA0O502

, Maximum Output Voltage Swing VS Temperature

VIN==225V
R =2.5kQ

200

-25 0 25 50 75 100
Ambient Temperature, Ta - °C  ILA00S06
Input Bias Current VS Temperature

150

V+HV-=£2.5V

100

50

-25 0 25 50 75 100
Ambient Temperature, Ta - °C ILA00508
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LA6210M

Maximum Output Voltage Swing, Von - V

Input Offset Voltage, Vio - mV

Slew Rate, SR - V/us

Gain Bandwidth, GB - MHz

] Maximum Output Voltage Swing VS Operating Voltage
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, Input Offset Voltage VS Operating Voltage

RL_=2.5kQ
Ta=25°C

/
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/
~
~
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Operating Voltage, VY/V~ =V 1LA00509

Ta=25°C
\;
0 +1 +2 +3 +4
Operating Voltage, VY/V= -V 1LA00511

Slew Rate VS Operating Voltage
Ta=25°C

/

Pl

e

e
/

0 +1 +2 +3 +4
Operating Voltage, V/V= -V ILA00515

Gain Bandwidth VS Operating Voltage
Ta=25°C

el
Y

0 +1 +2 +3 *4
Operating Voltage, VY/V~ =V 1LA00513

Operating Current, Icc = mA

Maximum Output Voltage, Vop - V

Slew Rate, SR - V/us

Gain Bandwidth, GB - MHz

Operating Current VS Operating Voltage
° Ta=25°C

) /

/

' 4

0 +1 +2 +3 +4 +5
Operating Voltage, VY/V= =V 1LA00510
Maximum Output Voltage VS Frequency
5

VFIV==£2.5V \
RL=2.5kQ
1[Te=25°C
100 1k 10k 100k M

Frequency, f — Hz ILA00512
Slew Rate VS Temperature

VHV—=£2,5V
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-50 -25 0 25 50 75 100
Ambient Temperature, Ta - °C  1LA00518
Gain Bandwidth VS Temperature
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LAG6210M

Phase Margin VS Operating Voltage
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Test Circuits(V ¥=2.5V, Ta=25°C, TYP) :

Phase Margin, PM - deg

Phase Margin VS Temperature
VHN-=£25V
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ILA00517

-25 0 25 50 75
Ambient Temperature, Ta - °C

Input Offset Voltage / Input Offset Current / Input Bias Current

10kQ
A'A'Av
100kQ
1000 157 +2,5V S1 | s2 |Vout
Wy W VOUT V 1
1000 u on on (0)
W ,S_ZAN + Off Off VO 2
100kQ o5V on off | Vo3
10kQ off on | Vo4
e ILA00415
Vout
——0
=10kQ
L
ILA00416

Input Common Mode Voltage Range

10kQ
AN
Wy
100Q +2.5V
W - Vourt
100Q
A * +
vy
-2.5V
VlNiz’ 10kQ
ILAQC0418

Vol
Vio=
10 Gan
o 1V02 = Vol
10~ " J00kQOGain

= V03 - VoA
20100k Gain

Maximum Output Voltage Swing

+2,5V

v Vout
IN7;|'7
2.5kQ

VOM(#) : VN= -1V

VOM(-) : VIN=1V ILA00417

Common Mode Rejection Ratio

l?:hQ
100Q +2,5V
A'Avnv - VOUT
1900 e
Wy ?
-2.5V
VIN =& 10kQ
7L 1LA00419
VIN=£1V
AV|NOGain
CMR=20log |————
AVouTt
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LA6210M

Supply Voltage Rejection Ratio

10kQ
AAA
wy
100Q Vel
A'AVAV - Vo UT
1000 —o0
Iy
Wy
VEE
10kQ
777 ILA00420

SVR(+) : Voc=1.25V, VEE= 2.5V
SVR(-) : Voo=2.5V, VEE= -1.25V

GainfAV
SVR=20l0g |—-CYSUP

AVouT

Vac

ILA00422

Gain Bandwidth Product

10kQ
AN
Wy
1000 +2,5V
AA
Wy Vout
—0
n
-2.5V
10kQ//100Q =10kQ
77
ILA00424

Equivalent Input Noise Voltage

100kQ

A

Wy

+3V
AAAS
Wy Vout
Rs ——0
A'A'Av +

-3V

Rs
100kQ VIN=V
IN OUT<1OOKQ>

ILA00426

Operating Current

Vourt
—0O

ILA00421

Slew Rate

90%--:—T \
I
oV E AV
/o L SR:ﬂ
lO%r"k;;' AT

ILA00423

Total Harmonic Distortion

3.3kQ +3V

100pF

3.3kQ//10kQ Z4kQ

LPF=80kHz

Ve

ILA00425

Maximum Output Voltage vs. Frequency

3.3kQ +2.5V

Vout
—o0

100pF

-2.5V

VIN 3.3kQ//10kQ = 2.5kQ

Ve

Set V| level when output is

10% THD at 1kHz. ILA00427
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LAG6210M

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.

W 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 May, 2001. Specifications and information herein are subject
to change without notice.
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