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jSCj SOP14 Plastic-Encapsulate Operational Amplifiers

LM324 Low Power Quad Operational Amplifier

DESCRIPTION SOP14
The LM324 consists of four independent, high
gain and internally frequency compensated
operational amplifiers, it is specifically designed to
operate from a single power supply. Operation from
split power sup-ply is also possible and the low ourrut1 1] 14 ] OUTPUT 4
power supply current drain is independent of the INPUT 1- [2 ] 13 | INPUT 4-
magnitude of the power supply voltages. INPUT 1+ 3 | 12 | INPUT 4+
Vee [4] 11 | GND
INPUT 2+ [5 | [10] INPUT 3+
Features INPUT 2- [6 | 9 ]INPUT 3-
 Internally Frequency Compensated for Unity Gain outeuT2 L] ] oureure

»  Large Voltage Gain: 100dB (Typical)

»  Low Input Bias Current: 45nA (Typical) . .
«  Low Input Offset Voltage: 2mV (Typical) Applications
*  Low Supply Current: 0.5mA (Typical)

*  Wide Power Supply Voltage Range: »  Battery Charger
Single Supply: 3V to 30V *  Cordless Telephone
Dual Supplies: + 1.5V to + 15V »  Switching Power Supply
* Input Common Mode Voltage Range Includes
Ground

»  Large Output Voltage Swing: 0V to Vc-1.5V
«  Power Drain Suitable for Battery Operation

Functional Block Diagram

INPUT-

INPUT+ &

Figure 1. Functional Block Diagram of LM324
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LM324 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings (Note 1)

Parameter Symbol Value Unit
Power Supply Voltage Vee 32 \V/
Differential Input Voltage Vip 32 Vv
Input Voltage Vic -0.3t0 32 V
Input Current (V,y<-0.3V) (Note 2) N 50 mA
Output Short Circuit to Ground

(One Amplifier) (Note 3) Continuous

Ve <15V and Ty = 25°C

Power Dissipation (T, = 25°C) Pp 400 mw
Junction Temperature T, 150 oc
Storage Temperature Range TstG -65 to0 150 oC
Lead Temperature (Soldering, 10 Seconds) TLEAD 260 °c

Note 1: Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to
the device. These are stress ratings only, and functional operation of the device under these conditions is not
implied. Exposure to "Absolute Maximum Ratings" for extended periods may affect device reliability.

Note 2: This input current will only exist when the voltage at any of the input leads is driven negative. It is due to
the collector-base junction of the input PNP transistors becoming forward biased and thereby acting as input diode
clamps. In addition to this diode action, there is also lateral NPN parasitic transistor action on the IC chip. This
transistor action can cause the output voltages of the op amps to go to the V¢ voltage level (or to ground for a
large overdrive) for the time duration that an input is driven negative. This is not destructive and normal output
states will re-establish when the input voltage, which was negative, again returns to a value greater than -0.3V (at
25°C)

Note 3: Short circuits from the output to V¢ can cause excessive heating and eventual destruction. When consi-

dering short circuits to ground, the maximum output current is approximately 40mA independent of the magni-
tude of V. At values of supply voltage in excess of +15V, continuous short circuits can exceed the power dissi-

pation ratings and cause eventual destruction. Destructive dissipation can result from simultaneous shorts on all
amplifiers.

Recommended Operating Conditions

Parameter Symbol Min Max Unit
Supply Voltage Vee 3 30 \Y
Ambient Operating Temperature Range Ta -40 85 oc
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LM324 ELECTRICAL CHARACTERISTICS

V=5V, GND=0, T5=25°C unless otherwise specified.

Parameter Symbol Test Conditions Min Typ Max Unit
o | v Vo=1.4V, Rg=0Q}
Input Offset Voltage 0 |Vee=5V to 30V 2 5 mV
Input Bias Current
(Note 4) IB|AS I|N+ or I|N-' VCM:OV 45 250 nA
Input Offset Current o Lin+-line Vem=0V 5 50 nA
Input Common Mode B
Voltage Range (Note 5) Vir Vee=30V 0 Vee'ls |V
Subply C . | R =0, Over full temperature |Vcc=30V 1.5 3 A
upply Curren cc m
range on all OP Amps Vee=5v 06 2
. . VCC:lS\/I RLZZKQ,
Large Signal Voltage Gain Gy V=1V to 11V 88 100 dB
gg{?omon Mode Rejection CMRR  |Vcy=0V to (Ve-1.5)V 65 85 dB
Power Supply Rejection _
Ration PSRR  |Vcc=5V to 30V 65 100 dB
Channel Separation 3
(Note 6) CS f=1kHz to 20kHz -120 dB
Source ISOURCE |V |\+=1V, V|\-=0V, V=15V, Vo=2V 20 35 mA
Output Current _ Vin+t=0V, V|N-=1V, V=15V, V=2V 10 13 mA
Sink Isink
VN0V, V=1V, V=15V, V=02V | 12 50 uA
Output  Short Circuit to
Ground Isc  |Vcc=15V 40 60 mA
V=30V, R =2kQ 26
Output Voltage Swing Von \
V=30V, R =10kQ 27 28
VOL VCC:5\/, RL:lOkQ 5 20 mV
Thermal Resistance
(Junction to Case) 05c 98.84 °c/W
Slew Rate SR G =+1, 2V Output Step 0.5 V/us

Note 4: The direction of the input current is out of the IC due to the PNP input stage. This current is essentially
constant, independent of the state of the output so no loading change exists on the input lines.

Note 5: The input common-mode voltage of either input signal voltage should not be allowed to go negatively by
more than 0.3V (at 25°C). The upper end of the common-mode voltage range is Vc-1.5V (at 25°C), but either or

both inputs can go to +32V without damages, independent of the magnitude of the V ¢ .

Note 6: Due to proximity of external components, insure that coupling is not originating via stray capacitors
between these external parts. This typically can be detected as this type of capacitance increases at higher frequen-

cies.
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Typical Application
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Figure 2. Battery Charger
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Figure 3. Power Amplifier
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Figure 6. AC Coupled Non-Inverting Amplifier
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A,=11 (As shown)
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Figure 4. DC Summing Amplifier

Figure 7. Fixed Current Sources
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Figure 5. DC Coupled Low-Pass Active Filter
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Figure 8. Pulse Generator
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SOP14 Package Outline Dimensions

Unit: mm(inch)

0.280(0.011) X 45°
0.480(0.019) X 45°

0.700(0.028)
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$2.000(0.079)
Depth 0.060(0.002)
¢ 0.100(0.004)
Note: Eject hole, oriented hole and mold mark is optional.
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DISCLAIMER

IMPORTANT NOTICE, PLEASE READ CAREFULLY

The information in this data sheet is intended to describe the operation and characteristics of our products.
JSCJ has the right to make any modification, enhancement, improvement, correction or other changes to any
content in this data sheet, including but not limited to specification parameters, circuit design and application
information, without prior notice.

Any person who purchases or uses JSCJ products for design shall: 1. Select products suitable for circuit
application and design; 2. Design, verify and test the rationality of circuit design; 3. Procedures to ensure that
the design complies with relevant laws and regulations and the requirements of such laws and regulations.
JSCJ makes no warranty or representation as to the accuracy or completeness of the information contained
in this data sheet and assumes no responsibility for the application or use of any of the products described in
this data sheet.

Without the written consent of JSCJ, this product shall not be used in occasions requiring high quality or high
reliability, including but not limited to the following occasions: medical equipment, automotive electronics,
military facilities and aerospace. JSCJ shall not be responsible for casualties or property losses caused by
abnormal use or application of this product.

Official Website: www.jscj-elec.com

Copyright © JIANGSU CHANGJING ELECTRONICS TECHNOLOGY CO., LTD.
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