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Dual-In-Line Package
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Top View

Order Number LM324M, LM324AM, LM2902M, LM324N, LM324AN, LM324MT, LM324MTX or LM2902N
See NS Package Number J14A, M14A or N14A
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Parameter Conditions LM324A Units
Min  Typ Max
Input Offset Voltage (Note 8) Ty =25°C 2 3 mv
Input Bias Current Iingy OF I.|N(_), Vem = 0V, . 100 nA
(Note 9) Ta=25C
Input Offset Current Iings) OF ling-y Vem = 0V, 5 30 nA
Ta=25C
Input Common-Mode V* = 30V, (LM2902, V* = 26V), 0 V*-15 Vv
Voltage Range (Note 10) Ta=25C
Supply Current Over Full Temperature Range
R_ = > On All Op Amps mA
V* = 30V (LM2902 V* = 26V) 1.5 3
V* =5V 0.7 12
Large Signal V* =15V, R 2 2kQ, 25 100 VimV
Voltage Gain (Vo =1Vto 11V), T = 25°C
Common-Mode DC, Vgm = OV to V* - 1.5V, 65 85 dB
Rejection Ratio Ta=25C
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Parameter Conditions LM324A Units
Min  Typ Max
Power Supply V* = 5V to 30V
Rejection Ratio (LM2902, V* = 5V to 26V), 65 100 dB
Tp=25C
Amplifier-to-Amplifier f=1kHz to 20 kHz, T = 25°C -120 dB
Coupling (Note 11) (Input Referred)
Output Current Source | ViN* =1V, V|N" =0V, 20 40
V* =15V, Vg = 2V, Tp = 25°C mA
Sink VIN' =1V, VNt =0V, 10 20
V* =15V, Vg =2V, Tp = 25°C
Vi =1V, Viv* = 0V, 12 50 PA
V* =15V, Vo = 200 mV, Ty = 25°C
Short Circuit to Ground (Note 5) V* = 15V, T = 25°C 40 60 mA
Input Offset Voltage (Note 8) 5 mV
Input Offset Rg = 0Q 7 30 |pvic
Voltage Drift
Input Offset Current ING+) = IING) Vem = OV 75 nA
Input Offset Rs = 0Q 10 300 |pArcC
Current Drift
Input Bias Current I O TN 40 200 nA
Input Common-Mode V* = +30V 0 V-2 \
Voltage Range (Note 10) (LM2902, V* = 26V)
Large Signal V* = +15V
Voltage Gain (VoSwing = 1V to 11V) 15 V/mV
RL 22 kQ
Output Voltage Von V* = 30V RL=2kQ 26 \
Swing (LM2902, V* = 26V) RL = 10 kQ 27 28
VoL V* =5V, R_= 10 kQ 5 20 mv
Output Current Source | Vo =2V ViN' = +1V, 10 20
VR mA
Sink Vi = +1V, 5 8
+
Vo
O0000 oooooooov?ono 5.0V Note 47
LM324 LM2902 :
Parameter Conditions Units
Min Typ Max [Min Typ Max
Input Offset Voltage (Note 8) Tp = 25°C 2 7 2 7 mV
::F::; lzl)as current ;'.TZ ZSI.E(')' Yom =0V, 45 250 45 250 | nA
Input Offset Current lings) OF i) Vem = 0V, 5 50 5 50 nA
Ta=25C
Input Common-Mode V* = 30V, (LM2902, V* = 26V), 0 V*-15 0 V*-1.5 Vv
Voltage Range (Note 10) Ta=25C
Supply Current Over Full Temperature Range
RL = ° On All Op Amps mA
V* = 30V (LM2902 V* = 26V) 1.5 3 1.5 3
V* =5V 0.7 12 0.7 12
Large Signal V* = 15V, R > 2kQ, 25 100 25 100 Vimv
Voltage Gain (Vo =1V to 11V), T = 25°C
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Parameter Conditions LMs24 LM2902 Units
Min Typ Max |Min Typ Max
Common-Mode DC, Vgm = OV to V* - 1.5V, 65 85 50 70 dB
Rejection Ratio Ta=25C
Power Supply V* = 5V to 30V
Rejection Ratio (LM2902, V* = 5V to 26V), 65 100 50 100 dB
Ta=25C
Amplifier-to-Amplifier f=1kHz to 20 kHz, Tp = 25°C -120 -120 dB
Coupling (Note 11) (Input Referred)
Output Current Source | ViN*' =1V, VN~ =0V, 20 40 20 40
V* =15V, Vg = 2V, Ty = 25°C mA
Sink ViN" =1V, V' = 0V, 10 20 10 20
V* =15V, Vg =2V, Ty = 25°C
Vin™ = 1V, V" = 0V, 12 50 12 50 LA
V* =15V, Vg =200 mV, Ty = 25°C
Short Circuit to Ground (Note 5) V* = 15V, Tp = 25°C 40 60 40 60 mA
Input Offset Voltage (Note 8) 9 10 mV
Input Offset Rg = 0Q 7 7 uvrc
Voltage Drift
Input Offset Current Ing) = N Vom = OV 150 45 200 nA
Input Offset Rs = 0Q 10 10 pA/°’C
Current Drift
Input Bias Current Iin) OF N 40 500 40 500 nA
Input Common-Mode V* = +30V 0 V-2 0 V-2 v
Voltage Range (Note 10) (LM2902, V* = 26V)
Large Signal V* = +15V
Voltage Gain (VoSwing = 1V to 11V) 15 15 V/mV
R 22 kQ
Output Voltage Vo V* = 30V R =2kQ 26 22 \"
Swing (LM2902, V* = 26V) RL =10 kQ 27 28 23 24
VoL V* =5V, R = 10 kQ 5 20 5 100 | mv
Output Current Source | Vo =2V Vit = +1V, 10 20 10 20
R mA
Sink VN = +1V, 5 8 5 8
+
WIS

Note 10J

Note 20

Note 30

Note 40
Note 50

Note 6]
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Non-Inverting DC Gain (0V Input = 0V Output)
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R
100k

0000 Ve=Vq+Va-Va=Vy

LED Driver

DC Summing Amplifier
(Vin's 20 Vpe and Vg > Vpe)

(V1 + V2) 2 (V3 + V4) to keep Vo > 0 Vpc
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Power Amplifier

DS009299-7
DS009299-6 ViN =0 Vpc [0 00 Vo =0Vpe
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“BI-QUAD” RC Active Bandpass Filter
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Ay = 100 (40 dB)
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Fixed Current Sources

i

Lamp Driver

1/4 LM324A
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Voltage Follower

+Vin O

Squarewave Oscillator
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A4 A o

C
0.001.F

lo = 1 amp/volt V\
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0.001.F
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High Compliance Current Sink

+Vino I l'o
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Pulse Generator

IN914

Pulse Generator

IN914

DS009299-15

DS009299-17
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Low Drift Peak Detector

+Vin O

Zin (POLYCARBONATE OR

*hi 3 AT 100 nA

HIGH Z
LOW Zgyr
Comparator with Hysteresis
+Vin O
O Vo
R1
10k
+Veer O
DS009299-20

POLYETHYLENE) =

2 l

AUX AMP

INPUT CURRENT
COMPENSATION

DS009299-19

Ground Referencing a Differential Input Signal

R1

1/4 LM324A Vo

DS009299-21
Vo =VRr

11 http:/Avww.national.com

CO6CINT/PCENT



LM324/LM2902

00000000l OoUUoveo soveemoooo

Voltage Controlled Oscillator Circuit
0.05F

O OUTPUT 1
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O 0UTPUT 2
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Photo Voltaic-Cell Amplifier
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™
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A A A4

lceLt l
O Vo
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DS009299-23

AC Coupled Inverting Amplifier

Ry
100k

DS009299-24

R
Av=zl000000A,0 100
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AC Coupled Non-Inverting Amplifier

R1 R2
100k M

Ay=11000000

DC Coupled Low-Pass RC Active Filter

DS009299-25

DS009299-26

13
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High Input Z, DC Differential Amplifier

R2
100k

DS009299-27

R1 R4
ﬁ—ﬁDCMRRDDDDDDDDDDDDDDDDD

R4
Vo=1 +R—3(V2 - Vi

00000Vo = 2(V2 = Vy)

High Input Z Adjustable-Gain
DC Instrumentation Amplifier

R1
100k

GAIN ADJUST

DS009299-28
R1=R5 D00 R3=R4=R6=RJCMRROODOOO0O00OO0
2R1
Vo=1+5 V2~ Vy)

O0000OVo=101(V2 —Vy)
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Using Symmetrical Amplifiers to Bridge Current Amplifier
Reduce Input Current (General Concept)

1/4 LM324A o

*hi B AT 50 nA
DS009299-30
§<<1000R>>RO00DO
lg ( & ) Ry
l 1/4 LM320A Vo = Vrer \3) R
AUX AMP
1'5,; INPUT CURRENT
COMPENSATION
- DS009299-29
Bandpass Active Filter
c1
0.01uF
1/4 LM324A Vo
RIS
620k § +
c3 R? R8
104F T 100k 100k
= = &
DS009299-31
fo = 1kHz
Q=25
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0.010-0.020 o
{0.254—0.508) <*° ™|
8° MAX TYP
ALL LEADS
0.008 —0.010 ?
{0.203-0.254) 0.016 —0.050
TYP ALL LEADS 0.004 (0.406 —1.270)
(0.102) TYP ALL LEADS
ALL LEAD TIPS

0335-0.344
(8.500-8.738) |
FAAAAfAE
i
0.228-0.244 0
(5.79175‘1931 Q e
LEAD NO. 1 /i
IDENT SEISEEC R A= -
1t 2 3 4 5 6 1
D.010 ypy
{0.258)
_0.053 -0.069.
{1.386—1.753)
0.004-0.010
{0.102-0.254)
SEATING s
PLANE ‘ ?
0.014-0.020 yp
“ * 0.35-0.508)
P 0.008
0203 "
MI4A (REV =)

S.0. Package (M)

Order Number LM324M, LM324AM or LM2902M

NS Package Number M14A
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IDENT |EIFAREIREIRE

0.030 MAX
(0.762) DEPTH

OPTION 1
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2z "

0.1350.005
(3.429%0.127)
0.145-0.200

(3.683 -5.080)

0.080
[~ Trseg * /;\

4°TYP
OPTIONAL

i

(0.508) T |
MIN  0.125-0.150 |
{3.175-3.810)

-

0.014-0.023

00140023 ryp g

03560584
0.050£0.010
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|
I
—D, s TYP

<
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0.100£0.010
@s0zozs "
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AREA
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DETAIL A
TYPICAL, SCALE: 40X

DIMENSIONS ARE IN MILLIMETERS MTC14 (REV C)

14-Pin TSSOP

Order NumberLM324MT or LM324MTX
NS Package Number MTC14
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