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Quad
Operational Amplifiers

Linear Division Operational Amplifiers

Description

The uA124 series of quad operational amplifiers consists
of four independent high gain, internally frequency com-
pensated operational amplifiers designed to operate from a
single power supply or dual power supplies over a wide
range of voltages. The common mode input range includes
the negative supply, thereby eliminating the necessity for
external biasing components in many applications. The out-
put voltage range also includes the negative power supply
voltage. They are constructed using the Fairchild Planar
Epitaxial process.

¢ Input Common Mode Voltage Range Includes Ground
Or Negative Supply

® Output Voltage Can Swing To Ground Or Negative
Supply

® Four Internally Compensated Operational Amplifiers
In A Single Package

o Wide Power Supply Range; Single Supply Of 3.0 V
to 30 V, Dual Supply of +1.5 Vto 16 V

® Power Drain Suitable For Battery Operation

Absolute Maximum Ratings
Storage Temperature Range

Connection Diagram
14-Lead DIP and SO-14 Package
(Top View)
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Order Information

Ceramic DIP
Molded DIP and SO-14

Operating Temperature Range

Extended (uA124M)
Automotive (uA2902V)
Industrial (uA224V)
Commercial (uA324C)

-65°C to +175°C
-65°C to +150°C

-55°C to +125°C
-40°C to +85°C

-25°C to +85°C

0°C to +70°C

Lead Temperature

Ceramic DIP (soldering, 60 s) 300°C
Molded DIP and SO-14
(soldering, 10 s) 265°C

internal Power Dissipation’: 2

14L-Ceramic DIP 1.36 W

14L.-Molded DIP 1.04 W

SO-14 093 W
Supply Voltage Between V+ and V- 32 V
Differential Input Voltage® 32V
Input Voltage® -03V

V-)toV+

Notes

1. Ty max = 150°C for the Molded DIP and SO-14, and 175°C for the
Ceramic DIP.

2. Ratings apply to ambient temperature at 25°C. Above this temperature
derate the 14L-Ceramic DIP at 9.1 mwW/°C, the 14L-Molded DIP at
8.3 mW/°C, and the SO-14 at 7.6 mW/°C.

3. The input common mode voltage or either input signal voitage should
not be allowed to go negative by more than 0.3 V. The upper end of
the common mode voltage range is Vcc—1.5 V, but either or both
inputs can go to +32 V without damage (+26 V for uA2902).

4. Short circuits from the output to Vo can cause excessive heating and
eventual destruction. Destructive dissipation can result from simultaneous
shorts on all amplifiers.

o

Device Code Package Code Package Description
uA124DM 6A Ceramic DIP
uA224DV B6A Ceramic DIP
MA224PV 9A Molded DIP
uA324DC 6A Ceramic DIP
uA324PC 9A Molded DIP
uA324SC KD Molded Surface Mount
HA2902PV 9A Molded DIP




HA124 © uA224 * uA324 * uA2902

Equivalent Circuit (1/4 of Circuit)
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pA124, uA224 and pA324
Electrical Characteristics T4 =25°C, V+ =5.0 V, V- = GND, unless otherwise specified.

uA124/A224 uA324
Symbol Characteristic Condition Min | Typ | Max | Min | Typ | Max | Unit
Vio Input Offset Voltage V+ =50Vto30V 20 5.0 2.0 7.0 mV
Vem=0 V to (V=-)-15V,
Vo=1.4 V, Rg<50
o Input Offset Current ) 3.0 30 5.0 50 nA
lig Input Bias Current 45| 150 45 | 250 nA
CMR Common Mode Rejection | Rg <10 k2 70 85 65 70 dB
ViR Input Voltage Range V+ =30V 0 28.5 0 28.5 "
PSRR Power Supply Rejection 65| 100 65| 100 dB
Ratio
los Output Short Circuit 40 60 40 60 mA -
Current’
lo+ Output Source Current Vp=10V, V+ =15V 20 40 20 40 mA
lo- Output Sink Current Vp=-10V,V+ =15V 10 20 10 20 mA
Vip=-1.0V, Vo= 200 mV 12| 50 12| 50 pA
Avs Large Signal Voltage V+ =15V, R =20 k2 50 | 100 25 100 V/imv
Gain .
CS Channel Separation 1.0 kHz <f< 20 kHz, -120 -120 dB
(Input Referenced )
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uA124, uA224 and pA324 (Cont.)
Electrical Characteristics Tp =25°C, V+ =5.0 V, V- = GND, unless otherwise specified.

uA124/A224 uA324
Symbol Characteristic Condition Min i Typ I Max | Min | Typ | Max | Unit
The following specifications apply over the range of -55°C < Tp < +125°C for the pA124; -25°C < T < +85°C for the
pA224; and the 0°C <Tp < +70°C for the uA324.
Ve " Input Offset Voltage "V+ =50V 1030V 7.0 90| mv
Vou=0VY o V-=20V,
Y V=14V, Rs<50 Q
! Zeo AT | mput Oiset volnge | 7.0 7.0 uv/°c
. Tepeatre Sensiivily
1Yo nput Oftset Current 100 150 nA
A/ AT Input Offset Current 10 10 pA/°C
Temperature Sensitivity
Iig Input Bias Current 40 | 300 50 | 500 nA
lcc Supply Current Vo=0V, R =0 0.7 1.2 0.7 1.2 mA
V+ =30V, Vo=0V, 1.5 3.0 1.5 3.0
RL = oo
VIR Input Voltage Range V+ =30V 0 28 0 28 \
lo+ Output Source Current Vio=+10V, V+ =15V 10 20 10 20 mA
lo- Output Sink Current Vio=-10V,V+ =15V 5.0 8.0 5.0 8.0 mA
Ays Large Signal Voltage V+ =15V, R.=20 kQ 25 15 V/mV
Gain
VoH Output Voitage HIGH V+ =30V, R.=10 kQ2 27 28 27 28 \"
V+ =30V, RL=20 kQ 26 26
VoL Output Voltage LOW V+ =50V, RL=10 k2 5.0 20 5.0 20 mv
uA2902
Electrical Characteristics Tp =25°C, V+ =5.0 V, V- = GND, unless otherwise specified.
Symbol Characteristic Condition Min Typ Max Unit
Vio Input Offset Voltage V+ =50Vto 26V, 20 7.0 mV

VomM=0 V to (V-)-15V,
Vo=1.4V, Rg<50 Q

lio Input Offset Current 5.0 50 nA
lig Input Bias Current 45 250 nA
CMR Common Mode Rejection Rs <10 k2 50 70 dB
ViR Input Voltage Range Vec=26 V [ 245 v
PSRR Power Supply Rejection Ratio 50 100 dB
los Output Short Circuit Current! 40 60 mA
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1A2902 (Cont.)
Electrical Characteristics To = 25°C, V+ =5.0 V, V- = GND, unless otherwise specified.

symbol Characteristic Condition Min Typ Max Unit
lo+ Output Source Current Vp=+10V,V+ =15V 20 40
mA
lo- Output Sink Current Vp=-10V,V+ =15V 10 20 mA
Ays Large Signal Voltage Gain V+ =15V, R_.=2.0 k2 15 100 V/mV
Ccs Channel Separation 1.0 kHz <f <20 kHz, -120 dB
Input Referenced I
The following specifications apply over the operating temperature range of -40°C < Tp < +85°C
Vio Input Offset Voltage V+ =50Vto 26V, 10 mv
VeM=0Vito V- =20V,
Vo=1.4 V, Rg<50 Q
AV|o/ AT Input Offset Voltage 7.0 uv/°Cc
Temperature Sensitivity
o . Input Offset Current 45 200 nA
Alo/ AT Input Offset Current 10 pA/°C
Temperature Sensitivity
s Input Bias Current 50 500 nA
lcc Supply Current Vo=0V, R =90 0.7 1.2 mA
V+ =26V, Vo=0V, Ri= 1.5 3.0 mA
Vir Input Voltage Range V+ =26V 0 24 \
lo+ Output Source Current Vp=+10V,V+ =15V 10 20 mA
lo- Output Sink Current Vp=-10V,V+ =15V 5.0 8.0 mA
Avs Large Signal Voltage Gain V+ =15V, R =220 kQ 15 100 V/mV
Vou Output Voltage HIGH V+ =26V, R =20 k2 22 \
V+ =26 V, RL.=10 kQ 23 24
Vou Output Voltage LOW V+ =50V, RL=10 k&2 5.0 100 mVv
Notes

1. Short circuits from the output to Voo can cause excessive heating and
eventual destruction. Destructive dissipation can result from simultaneous
shorts on all amplifiers.
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Typical Performance Curves

Open Loop Frequency Response
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