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1. General Description

LM224/1LLM324 consists of four independent high-gain frequency-compensated operational amplifiers that
are appropriate for not only single power supplies with a wide voltage range but also dual power mode.
Under recommended conditions, the supply current is independent of the supply voltage. Applications
include sensing amplifier, audio amplifier, industrial control, DC amplification blocks and all the
occasions using the conventional operational amplifiers.

Features:

Wide Supply Ranges

Single Supply: 3V to 36V

Dual Supplies: #1.5V to 18V

Low Supply-Current Drain Independent of Supply Voltage: 0.8mA Typical
Wide Unit Gain Bandwidth: 1.2MHz

Built-in Frequency Compensation

Low Input Bias and Offset Parameters

Input Offset Voltage: 3mV Typical

Input Offset Current: 2nA Typical

Input Bias Current: 20nA Typical

Differential Input Voltage Range Equal to Maximum-Rated Supply Voltage: 336V
Open-Loop Differential Voltage Amplification: 100VdB Typical

Packing Form: DIP14/SOP14/TSSOP14
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Ordering Information:
Tube packing specifications:

i i Boxed
Part number Pa:kagmg Marking TUb? tube Boxe_d Notes
orm code quantity quantity quantity
Dimensions of
LM224DR(LX) LM224 50 200 10000 plastic enclosure:
SOP14 8.7mm>3.9mm
PCS/tube | tube/box PCS/box . Ny
LM324DR(LX) LM324 Pin spacing:
1.27mm
Dimensions of
LM224N(LX) LM224N 25 40 1000 plastic enclosure:
DIP14 PCS/tube | tubelbox | PCS/box | 1:0mm>6.4mm
LM324N(LX) LM324N Pin spacing:
2.54mm
Dimensions of
9% 200 19200 plastic enclosure:
LM324PW(LX) | TSSOP14 | LM324 pCS/tube | tube/box PCS/box 5._0mm><4.4mm
Pin spacing:
0.65mm
Reel packing specifications:
Packaging Marking Reel Boxed reel
Part number . . Notes
form code guantity quantity
Dimensions of
LM224DR(LX) LM224 plastic enclosure:
SOP14 4000PCS/reel | 8000PCS/box | 8.7mm>3.9mm
LM324DR(LX) LM324 Pin spacing:
1.27mm
Dimensions of
plastic enclosure:
LM324PW(LX) | TSSOP14 LM324 5000PCS/reel | 10000PCS/box | 5.0mm>4.4mm
Pin spacing:
0.65mm

Note: If the physical information is

product.

inconsistent with the ordering information, please refer to the actual
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2. Block Diagram And Pin Description

2.1, Block Diagram

Vee

Zh-p Zh-pi =100-pA
Current Current @ Current
Regulator Regulator Regqulator
N —— OUT
T — *‘
N "_LI: =50-pA f??
C t
A o Repaier
ﬁ;}_ﬁ_l;" f?Ll i77 GND
To Other
K77 Amplifiers
2.2 Pin Configurations
10UT (1| O 14| 40UT
1IN- [ 2 13] 4IN-
1IN+ | 3 | 12] 4IN+
Vee [ 4] 11| GND
2IN+ [ 5| 10/ 3IN+
2IN- | 6 | 9 3IN-
20UT | 7 | 8| 30uUT
3
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2.3, Pin Description

Pin No. Pin Name Description
1 10UT Channel 1 Output
2 1IN- Channel 1 Negative input
3 1IN+ Channel 1 Positive input
4 Vce Power supply
5 2IN+ Channel 2 Positive input
6 2IN- Channel 2 Negative input
7 20UT Channel 2 Output
8 30UT Channel 3 Output
9 3IN- Channel 3 Negative input
10 3IN+ Channel 3 Positive input
11 GND Ground
12 4IN+ Channel 4 Positive input
13 41IN- Channel 4 Negative input
14 40UT Channel 4 Output

3. Electrical Parameter

3.1, Absolute Maximum Ratings

(Tamp=25°C, unless otherwise specified)

Characteristic Symbol Conditions Value Unit
Supply Voltage Vce - 40 or 220 \Y/
Differential Input
\oltage Vio i +40 v
Input Voltage Vi - -0.3~40 \Y
™ | DIP14 88
erma .
Resistance SOP14 O1a - 131 CIW
TSSOP14 175
Operating Junction T, i 150
Temperature
Storage Temperature Tstg - -65~150
DIP 245
Idering T T 1 C
Soldering Temperature L Os SOP/TSSOP 260
3.2, Recommended Operating Conditions
Characteristic Symbol Conditions Value Unit Characteristic
Supply Voltage Vce - 3 36 \%
Common-mode
\oltage Veu ) 0 Vee2 v
Operating T LM224 -40 125 C
Temperature Range amb ) LM324 -40 85
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3.3+ Electrical Characteristics
3.3.1. DC Characteristics
(Vce=5V, Tamv=25"C, unless otherwise specified)

Specification Parameters

Characteristic | Symbol Conditions Tamb LM224 LM324 Unit
BN | A BX | & | A | BX
Input Offset Vcc=5~36V, 25C - 3 5 - 3 7
Voltage Vio Vic=Vicrmin), Full i ) 7 i ] 9 mV
Vo=1.4V range
25T - 2 30 - 2 50
Input Offset _
Current ho Vo=1.4V Full - - | 100 - . [0 | ™
range
Input Bias 25C - -20 | -150 - -20 | -250
Current s Vo=14V Full - - | -300 - . | s00 | ™
range
Common-mode 25C 0~ - - N - -
Input Voltage Vicr Vce=5~36V VeelS VeelS Y
R Full 0~ 0~
ange - - - -
range | Vcc-2 V-2
RL=2kQ 25C 3.5 - - 3.5 - -
. Full
High-level _ RL=2kQ 26 - - 26 - -
Output Voltage Vor VC%‘3O r;’in?le \Y
RL>10kQ | U 27 28 | - 27 28 | -
range
Low-level Full
Output Voltage VoL RL<10kQ range - 5 20 - 5 20 mV
Large-signal Vee=15V, 25°C 50 100 - 25 100 -
Differential _ ’
Avb Vo=1V~11V, Full VimV
\oltage RL>2KQ 25 - - 15 - -
Amplification . range
Common-mode Vce=5~-36V, . ) i
Rejection Ratio CMRR Vie=Vickain 25C 70 80 65 100 dB
Supply-Voltage | popp Voe=5~36V 25C | 65 | 100 | - 65 | 100 | - | dB
Rejection Ratio
Crosstalk _ _ .
Attenuation Voi/Vo2 f=1kHz~20kHz 25C - 120 - - 120 - dB
Vce=15V, 25C -20 -30 | -60 -20 -30 | -60
V|D=_1V, Source | Full 10 ] ] 10 ] ]
Vo=0 range mA
Output Current lo Vce=15V, 25C 10 20 - 10 20 -
Vip=-1V, Sink Full 5 ) ) 5 ) )
Vo=15V range
Vip=-1V, Vo=200mV | 25C 12 30 - 12 30 - uA
Short-circuit Vce=5V, Vo=0V, o
Output Current los GND=-5V 25°C - #0 | 60 - #0 | 360 | mA
Vo0=2.5V, No Load Full - 0.8 1.2 - 0.8 1.2
Supply Current lcc range mA
Vcc=36V, Vo=0.5Vcc, Full
- 14 35 - 14 3.5
No Load range
Slew Rate SR Vcc=#8Y, Full - 0.5 - - 0.5 - V/us
5
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RL=1MQ, CL=30pF, | range
Vi=H0V, 1
Unity-gain Vee=#H8V, RL=IMQ, | Full i i )
Bandwidth GBP CL=20pF, K1 range 12 12 MHz
Equivalent - _ -
. V=418V, Rs=100Q, Full nWiHHz
Input Noise en - _ = - 35 - 35 -
Voltage f=1kHz, V\=0V, & 2 | range
4. Testing Circuit
900 0
Vees AN
|
- Vee+
vi >_‘ Yo 100 O
Vee- CL R_ Vi=ov ’VR\’;{ ) Vo
+
Vee-
Figure 1: Unity-Gain Amplifier Figure 2: Noise-Test Circuit
5. Typical Application Circuit And Application Note
5.1 Application Circuit
RF
+
R Vsup
AVAYAY, Veur
+
ViN
Vsup-
VOUT:-RF/ Rl*V|N
6
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6. Package Information
6.1. DIP14

Slelele et
D m

O

T TI LI PL

2023/12/A Dimensions In Millimeters
Symbol Min Max
A 3.05 3.60
b 0.33 0.56
c 0.20 0.36
D 18.80 19.40
E 6.20 6.60
e 2.54
eA 7.62 10.90
L 2.92 —

7
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Al A2

iHHdddHH

ELHHHQ

€

O
-

-

2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 1.50 1.75
Al 0.05 0.25
A2 1.30 —
b 0.33 0.50
c 0.19 0.25
D 8.43 8.76
E 5.80 6.25
El 3.75 4.00
e 1.27
L 0.40 0.89
0 0° 8°

8
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6.3\ TSSOP14

D
/ “ A ‘
Ty C{%}
TAW A2
indnadag t
mm
O
WHHHH '
€ b
2023/12/A Dimensions In Millimeters
Symbol Min Max

A — 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 490 5.10
El 4.30 450
E 6.20 6.60
e 0.65
L 0.45 | o075
L1 1.00
0 0° | 8°
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7~ Statements And Notes
7.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro . Butylbe i
;ﬁgd y and 2#3 ent Polybro | minate | Dibutyl nzy?/ E';ﬁ;(t Diisobu
Part name mercur .| chromiu | minated | d phthala phthala y tyl
lead cadmi ; : te yl
y um m biphenyl | biphen te hthala phthala
compou | compo compoun| s yl P te
nds unds comp ds ethers te
ounds
Lead
frame o] () o () ] 0] (@) O () ]
Plastic
. [} o (@] @] @] o o O o @)
resin
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanatio of the following the SJ/T11363-2006 standard.
n x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
7.2~ Notes

We recommend you to read this chapter carefully before using this product.
The information in this chapter is provided for reference only and LX disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party

rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. LX will not be liable for any damages

incurred by the customers at their own risk for such applications.
The customer is responsible for conducting all necessary tests LX’s application to avoid failure in the

application or the application of the customer’ s third party users. LX does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to

consult our sales staff before purchasing.

Please obtain related materials form LX’s regular channels and we are not responsible for its content if it
is provided by sources other than our company.
In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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