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® 2-kV ESD Protection for: LM124 ...D, J, OR W PACKAGE

- LM224K, LM224KA LM124A ... J PACKAGE
- LM324K, LM324KA LM224, LM224A, LM224K, LM224KA ... D OR N PACKAGE

LM324, LM324K ... D, N, NS, OR PW PACKAGE

- LM2902K, LM2902KV, LM2902KAV LM324A ... D, DB, N, NS, OR PW PACKAGE
[ ] W|de Supp|y Ranges LM324KA ... D, N, NS, OR PW PACKAGE
_ Single Supply ...3V 1032V LM2902 . .. D, N, NS, OR PW PACKAGE

LM2902K ... D, DB, N, NS, OR PW PACKAGE

(26 V for LM2902) LM2902KYV, LM2902KAV ... D OR PW PACKAGE

— Dual Supplies ... x1.5Vto 16V (TOP VIEW)
(13 V for LM2902) W)
® [ ow Supply-Current Drain Independent of 10uT [| 1 14[] 4ouT
Supply Voltage ...0.8 mA Typ 1IN-[] 2 13[] 4IN-
® Common-Mode Input Voltage Range N+ [)3 12[] 4N+
Includes Ground, Allowing Direct Sensing Vee [ 4 1] GND
Near Ground 2IN+[] 5 10[] 3IN+
. —Mes _
® | ow Input Bias and Offset Parameters zgST E ; Z % 22'“
— Input Offset Voltage ...3 mV Typ

A Versions ...2mV Typ
- Input Offset Current ...2nA Typ

: LM124, LM124A . .. FK PACKAGE
— Input Bias Curren t...20 nA Typ

A Versions ...15nA Typ :TOPXIEW)
® Differential Input Voltage Range Equal to z303 2
Maximum-Rated Supply Voltage ...32V A2 ¥
(26 V for LM2902) (5, i o1
® Open-Loop Differential Voltage 1IN+ 1] 4 18 [] 4IN+
Amplification ... 100 V/mV Typ NC 15 17 | NC
® Internal Frequency Compensation Vec e 16 L) GND
NC []7 15 [J NC
description/ordering information 2N+l o 23N
These .devices consist of four indepen'dent Zg";g"?
high-gain frequency-compensated operational N0 9@

amplifiers that are designed specifically to operate
from a single supply over a wide range of voltages. NC - No internal connection
Operation from split supplies also is possible if the

difference between the two supplies is 3V to 32V

(3Vto 26V for the LM2902), and V¢ is at least

1.5 V more positive than the input common-mode

voltage. The low supply-current drain is

independent of the magnitude of the supply

voltage.

Applications include transducer amplifiers, dc amplification blocks, and all the conventional
operational-amplifier circuits that now can be more easily implemented in single-supply-voltage systems. For
example, the LM124 can be operated directly from the standard 5-V supply that is used in digital systems and
provides the required interface electronics, without requiring additional +15-V supplies.

PRODUCTION DATA information is current as of publication date. Copyright © 2004, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i On products compliant to MIL-PRF-38535, all parameters are tested
dard warranty. P p g does not y include I unless otherwise noted. On all other products, production
testing of all parameters. EXAS p ing does not ily include testing of all parameters.
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schematic (each ampilifier)

* * * * Vce
~6-uA ~6-uA =100-uA
Current Current Current
Regulator Regulator Regulator

e——— OUT

|
T r@[ ziﬁz:iﬁ”
N

Regulator

GND
L__p To Other
Amplifiers
COMPONENT COUNT
(total device)
Epi-FET 1
Transistors 95
Diodes 4
Resistors 11
Capacitors 4

T ESD protection cells - available on LM324K and LM324KA only
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electrical characteristics at specified free-air temperature, V cc = 5V (unless otherwise noted)

LM124 LM324
PARAMETER TEST CONDITIONST Taf LM224 LM324K UNIT
MIN TYPS  MAX MIN TYPS  MAX
- 25°C 3 5 3 7
Vce =5V to MAX,
\Y Input offset voltage h mvV
10 P 9 |vic=Vicrmin, Vo=14V Full range 7 9
25°C 2 30 2 50
llo Input offset current | Vo =14V nA
Full range 100 150
25°C -20 -150 -20 -250
B Input bias current Vo=14V nA
Full range -300 -500
25°C V 0t?15 V Ot—olS
VicR pommon—mode Vee =5V to MAX cCc — - cCc— -+ v
input voltage range Ful 0to 0to
ull range Voe - 2 Voe - 2
R =2kQ 25°C Vcec-15 Vece-15
VoH High-level Rl =10kQ 25°C v
output voltage R =2kQ Full range 26 26
Vce = MAX
R =10 kQ Full range 27 28 27 28
Low-level
<
VoL output voltage RL <10 kQ Full range 5 20 5 20 mv
Large-signal _ _ 25°C 50 100 25 100
AvD differential voltage \F/ZCQ 5 i-gv Vo=1VtollyV, Vimv
amplification L= Full range 25 15
CMRR ~ Common-mode Vic = Vicrmin 25°C 70 80 65 80 dB
rejection ratio
Supply-voltage
ksvr rejection ratio 25°C 65 100 65 100 dB
(Avcc/avip)
Crosstalk _ o
Vo1/Vo2 attenuation f=1kHz to 20 kHz 25°C 120 120 dB
Vce =15V, 25°C -20 -30 -60 -20 -30 -60
Vip=1V, Source
Vo=0 Full range -10 -10
mA
utput current = \ 5° 1 1
lo Outp Vce =15V, 25°C 0 20 0 20
Vip=-1V, Sink
Vo=15V Full range 5 5
Vip=-1V, Vo =200 mV 25°C 12 30 12 30 HA
Short-circuit Vce atsy, Vo =0, o . + + 4
los output current GND at-5V 25°C +40 160 +40 +60 mA
Vo=25V, No load Full range 0.7 1.2 0.7 1.2
Ice Supply current v VIAX mA
L cc= ,
(four amplifiers) VG 0.5Vee,  Noload Full range 1.4 3 1.4 3

T All characteristics are measured under open-loop conditions, with zero common-mode input voltage, unless otherwise specified. MAX V¢ for
testing purposes is 26 V for LM2902 and 30 V for the others.

¥ Full range is -55°C to 125°C for LM124, —25°C to 85°C for LM224, and 0°C to 70°C for LM324.

§ Al typical values are at Ta = 25°C.
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operating conditions, V. cc =115V, Tp = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
SR Slew rate at unity gain RL=1MQ, C_=30pF, V| =£10 V (see Figure 1) 05| Vlus
Bq Unity-gain bandwidth R =1 MQ, C_ = 20 pF (see Figure 1) 12| MHz
Vn Equivalent input noise voltage Rg =100 Q, V| =0V, f=1kHz (see Figure 2) 35 | nvVAHz
Vee+
\
Vo
Vce- CL RL
Figure 1. Unity-Gain Amplifier
900 Q
A%
Vee+
100 Q
V=0V

~d
RS —— Vo
+
Vce-

Figure 2. Noise-Test Circuit
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