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DUAL OPERATIONAL AMPLIFIER AND VOLTAGE REFERENCE

Description Features

GMA103A is a monolithic IC that includes one independent 4 Low Input Offset Voltage : 0.5mV typ.
op-amp and another op-amp, for which the non inverting in-

Low Supply Current : 350uA/op.
put is wired to a 2.5V fixed Voltage Reference. ¢ PPl M p

(@Vee=5V)
This device is offering space and cost saving in many * . . . .
applications like power supply management or data Medium Bandwidth (unity gain) : 0.9MHz

acquisition systems. ® Large Output Voltage Swing : 0V to (Vcc - 1.5V)
¢ Input Common Mode Voltage Range Includes
Ground
¢ Wide Power Supply Range : 3 to 32V 1.5 to
Application 6V
® Fixed Output Voltage Reference 2.5V
Battery Charger ® 0.4% and 1% Voltage Precision
Switch Mode Power Supply € Sink Current Capability : 1 to 100mA
Linear Regulator .

Typical Output Impedance : 0.2

TYPICAL APPLICATIONS
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¢ MARKING INFORMATION & PIN CONFIGURATIONS (Top View)

SOP -8 DIP -8
Output 2 4—1 l—v :\Tvel'lting :t'?pUtI2 - Output 2 ~—l 1—> Inverting Input 2
on-Inverting Inpu _ i
VCC+ .W 1—» g Inp VCC+ l—> Non-Inverting Input 2
[81[71[61[5] [8][71[61[5]
GMA103A )|= GMA103A
. Ayww AYWW
L1 [2][3]]4] L 12][3][4]
Output 1 A L Ve Output 1 J " Ve
Inverting Input 1 Non-Inverting Input 1 Inverting Input 1 Non-Inverting Input 1

A = Assembly Location
Y = Year
W W = Weekly

¢ ORDERING INFORMATION

GMA103AS8T SOP-8 100 Units/ Tube
GMA103AS8R SOP-8 2,500 Units/ Tape & Reel
GMA103ADS8T DIP-8 60 Units/ Tube

* For detail Ordering Number identification, please see last page.
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¢ ABSOLUTE MAXIMUM RATINGS

Vee 36 Vv

Supply Voltage

Differential Input Voltage Vig 36 \Y
Input Voltage V; -0.3 to +36 \Y
Operating Temperature Range Toper -40 to +105 °C
Maximum Junction Temperature T, 150 °C

¢ ELECTRICAL CHARACTERISTICS

oo [ in e une

Total Supply Current, Excluding Current in the \bltage Reference

Veet=5VY, No load lcc 1.2 mA
Tmin. < Tamb < Tmax. 0.7
Veo+= 30V, No load 2

Tmin. < Tamb < Tmax

GMA103A
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¢ OPERATOR 1 (Independent op- amp)

Vee * = +5V, Vg = Ground, V5 = 1.4V, Tamb = 25°C (unless otherwise specified)

Input Offset Voltage
Tamb= 25°C Vio 0.5

3 mV
Tmin. < Tamb < Tmax. 5
7

Input Offset Current DV

Input Offset Current |
Tmin. <Tamb < Tmax. 10 50

Input Bias Current | 20 150
Tmin. < Tamb < Tmax. 1B 200

Large Signal Voltage Gain
Vee= 15V, R = 2K, Vo= 1.4V to 11.4V Ay 50 100 V/ mV
Tmin. < Tamb < Tmax. 25

Supply Voltage Rejection Ration
Vo= 5V to 30V SVR 65 100 dB

Input Common Mode Voltage Range
V= +30V (Note 1) Viem 0 (Vee*)-1.5 Vv
Tmin. < Tamb < Tmax. 0 (Vect) -2

Common Mode Rejection Ratio 70 85

Tmin. < Tamb < Tmax. CMR dB

Output Current Source |

Vo= +15V, Vo= 2V, Vig= +1V source 20 40 mA

Short Circuit Ground
Vee= +15V ° 40 60

Output Current Sink
Vig=-1V lsink 10 20 mA
Vee= +15V, Vo= 2V

mA

High Level Output Voltage
Veet= 30V v
— 550 - OH
Tamb= 25°C, R = 10K 27 28
Tmin. < Tamb < Tmax. 27

Low Level Output Voltage
R = 10K VoL 5 20 mV
Tmin. < Tamb < Tmax. 20

Slew Rate at Unity Gain
Vi=0.5t0 3V, V= 15V SR 0.2 0.4 VI s
R = 2K, C = 100pF, unity gain

Gain Bandwidth Product

Veo= 30V, R = 2K, GBP 0.5 0.9 Mhz
C,= 100pF, f= 100kHz, Vj\= 10mV

Total Harmonic Distortion

f= 1kHz .
Ay= 20dB, R = 2K, V= 30V THD 0.02 %
Cy= 100pF, Vo= 2V,,,

Note 1: The input common-mode voltage of eitherinput signal voltage should not be allowed to gonegative by morethan 0.3V.
The upperend of thecommon-mode voltage rangeis Voo + - 1.5V.

But either ofboth inputs cango to +36V without damage.

GMA103A
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¢ OPERATOR 2 (op-amp with non-inverting input connected to the internal Vref)
Vee + =5V, V¢ = Ground, Tamb = 25°C (unless otherwise specified)

Input Offset Voltage

Tamb= 25°C Vio 0.5 3 mV
Tmin.<Tamb < Tmax. 5

Input Offset Current DV,q 7 uVv/°C
Input Bias Current I nA

Negative Input 20

Large Signal Voltage Gain
Vicm= 0V Ay 100 VI mV

Vee= 15V, R = 2K
Supply Voltage Rejection Ration

Viem= 0V SVR 65 100 dB
Vo= 5V to 30V

Output Current Source |

Vo= 2V, Vgo= +15V, Vig= +1V souree 20 40 A

Short Circuit Ground
Vo= +15V ° 40 60

Output Current Sink
Vig= -1V lsink 10 20 mA
Vo= +15V, Vo= 2V

mA

High Level Output Voltage
Veet= 30V

Tamb= 25°C, R = 10K 27 28
Tmin. < Tamb < Tmax. 27

Low Level Output Voltage
R = 10K VoL 5 20 mV

Tmin. < Tamb < Tmax. 20

Slew Rate at Unity Gain
Vi=0.51t0 2V, Vo= 15V SR 0.2 0.4 VI ps

R = 2K, C = 100pF, unity gain

Gain Bandwidth Product

Vee= 30V, R = 2K, GBP 0.5 0.9 Mhz
C. = 100pF, f= 100kHz, V= 10mV

Total Harmonic Distortion

f= 1kHz ,
Ay=20dB, R = 2K, V= 30V THD 0.02 %

C= 100pF, Vo= 2V,,

GMA103A
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¢ VOLTAGE REFERENCE

Cathode Current 1to 100

om0 |y x| unt

Reference Input Voltage

Tamb= 25°C Ve 2.49 2.5 2.51 \Y
Tmin.<Tamb < Tmax. 2.48 2.52
Reference Input Voltage Deviation Over Temperature Range
Via= Vier I= 10mA Vief mV
Tmin.<Tamb < Tmax. 5 24
Minimum Cathode Current for Regulation
VKA: Vref Imin 0.5 1 mA
Dynamic Impedance (Note 1

y P ( ) |Zkal 0.2 0.5

Via= Viep = 110 100mA, f < 1kHz

Note 1: The dynamic impedanceis defined as|Zyal = Via! Ik

GMA103A
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¢ SOP-8 PACKAGE OUTLINE DIMENSIONS

0.08
4.87 fo.os

0°~5°
/'D
1.05 Ref 2 2&700t0/|5
|
— T\
0.375 X 45°
»| [«0.16 + 0.06
5.991+0.15
1.61+0.11
1

3.86 7y

—‘ H H H Pad Layout 0.060

|
|
l
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|
|
|

J o ——— ] | - 0.275 0.155
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¢ DIP-8 PACKAGE OUTLINE DIMENSIONS

L JL 0L

0.252 + 0.005

0.300 + 0.010
6.401 +0.127 T o+ 00R4

7.62 + 0.254

0.362 + 0.005
9.195+0.127

AT Y W

1 1

1 0.254 NOM

0.355 + 0.020
F \ T | 9.017 + 0.508
0.130 £ 0.005
3.302 +£0.127
0.170 MAX
0.015 MIN 4.318 MAX
| N /l 0.381 MIN
f 0.130 + 0.010
3.302 f 0.254
0.018 TYP | 0.060 TYP
0.457 TYP | | 1.524 TYP Inches
0.100 TYP Crom )

2540 TYP
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¢ ORDERING NUMBER

GMA 103 AS8R

Shipping
T: Tube
R: Tape & Reel

Package
> S8: SOP-8
D8: DIP-8

Gamma Micro.

Circuit Type

—— A Version

GMA103A
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GAMMA Micro, BRisaes, and @&  are registered trademarks of GAMMA MICROELECTRONICS INC.
GAMMA reserves the right to make changes without further nofice to any products herein.

Information provided herein is alleged to be exact and consistent and this publication surpasses and
replaces all information previously supplied.

GAMMA makes no warranty the suitability of its products for any particular purpose, nor does GAMMA
assume any liability arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability including without limitation special, consequential or incidental damages.

GAMMA products are not authorized for using as critical components in life support devices or systems
without prior written approval from GAMMA MICROELECTRONICS INC.

http://www_ gammamicro.com
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