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LM321

DATA SHEET

Low Power Single Op Amp [ M321

DESCRIPTION

The LM321 brings performance and economy to low

power systems. With a high unity gain frequency and
a guaranteed 0.4V/us slew rate, the quiescent
current is only 430puA/amplifier (5V). The input
common moderange includes ground and therefore

the device is able to operate in single supply

SOT-23-5L

applications as well as in dual supply applications. It
is also capable of comfortably driving large

capacitive loads.

The LM321 is available in the SOT-23-5L pack age. Overall the LM321 is a low power, wide

supply range performance op amp that can be designed into a wide range of

applications at an economical price without sacrificing valuable board space.

FEATURES

® Gain-Bandwidth product: 1MHz

® Low supply current: 430pA

® Low input bias current: 45nA

® Wide supply voltage range: +3V to
+32V

APPLICATIONS

® Chargers

Power supplies
Industrial: controls,

instruments Desktops

Communications

infrastructure
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BLOCK DIAGRAM MARKING INFORMATION
1 s
+IN — Print Model | |
rin odac
2 ——X X X—— Data Code
VT — LM321:E
3 4
_IN OUTPUT Year Code
ABSOLUTE MAXIMUM RATINGS (Note 1)
Characteristic Value Unit
Supply Voltage,(V *- V") 32 \
Input Voltage -0.3~+32 \Y
Output Short Circuitto GNDV <15V anf Ta=25°C Note?2 Continuous
Junction Temperature (Note3) 150 T
Thermal Resistance to Ambient (6 ja) 265 C
Operating Temperature Range -40~+85 C
Storage Temperature Range -65~+150 C

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified: V' '=5.0V)

Parameter Test Conditions Min. Typ. Max. Unit

Input Offset Voltage Ta=25C (Note4) 2 5 mV

| ¢ Bi c ¢ Ta=25C,IIN(+)orll 45 150 A

nput Blas Lurren N (-) ,VCM=0V (Note5) n

Input Offset Current Ta=25C, IIN(+)-1IN (-, VCM=0V 3 30 nA

Input Common-Mode . 0 + v

Voltage Range Ta=25C, V =30V (Noteb6) V' -1.5
Over Full Temperature v*t=30V 0.66 2

Supply Current Range, RL=~ on all Op mA
Amps v*=s5v 0.43 1.2

Large Signal Voltage |v*=15v, Ta=25C, RL22kQ

Gain (ForVo=1~11V) 50 | 100 v/imv

Common-Mode

Rejection Ratio DC, Ta=25C, VCM=0~V*-1.5V 70 | 90 dB

Power Supply

Rejection Ratio DC, Ta=25C, V*=5~30V 75 1 100 dB

Amplifier-to-Amplifier Ta=25T, f=1~20kHz 120 4B

Coupling (Input Referred) ( Note 7) )
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VIN(+)=1V,VIN (-)=0V,V
Source =15\$,V2>=2V,Ta=§5)c 20 40 mA
Output VIN(-)=1V,VIN(+)=0V,v "
Current Sink =15\$f\)0=2V,Ta=E5)C ’ 10 20 mA
In
VIN(-)=1V.VIN (+)=0V,V ¥
B o268 MV Fas e 12 50 ?A
Short Circuit to Ground | \,*_45v, Ta=25°C ( Note2) 40 85 mA
RL=2k? 26 Vv
Output VOH V+—3OV
Voltage - RL=10k? 27 28
Swing
VoL v*'=5v, RL=10k? 5 20 | mv

Note 1 Absolute Maximum Ratings indicate limits beyond which damage to the device
may occur. Operating Ratings indicate conditions for which the device is intended to
be functional, but specific performance is not guaranteed. For guaranteed
specifications and the test conditions, see the Electrical Characteristics.

Note 2: Short circuits from the output to V' can cause excessive heating and
eventual destruction. When considering short circuits to ground, the maximum output
current is approximately 40mA independent of the magnitude of V*. At values of
supply voltage in excess of +15V, continuous short-circuits can exceed the power
dissipation ratings and cause eventual destruction. Destructive dissipation can result
from simultaneous shorts on all amplifiers.

Note 3: The maximum power dissipationis a function of T y(max),04a,and Ta. The
maximum allowable power dissipation atany ambienttemperatureis Pp = (T y(max)-Ta)/
Ba.Allnumbers apply forpackages soldered directly ontoa PC board.

Note 4: Vo=1.4V, Rs = 0? with V' from 5V to 30V; and over the full input common-
mode range (0V to V' -1.5V) at 25°C

Note 5: 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 6: The input common-mode voltage of either input signal voltage should not be
allowed to go negative by more than 0.3V (at 25°C). The upper end of them common-
mode voltage range is V' -1.5V (at 25°C), but either or both inputs can go to +32V
without damage, independent of the magnitude of V™.

Note 7: Due to proximity of external components, insure that coupling is not
originating via stray capacitance between these external parts. This typically can be

detected as this type of capacitance increases at higher frequencies.
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SIMPLIFIED SCHEMATIC

INPUTS

DC Summing Amplifier
(Vines 2 0 Vpe and Vo = Vig)

100k

Where: Vg = V4 + V3 - V3 - Vg, (V4+ Vo) =2 (V3 + Vy) to keep Vg =0 Vpe

Non-Inverting DC Gain (0V Input = 0V Output)

+\.|’|N +5V
+\,||'o
o
5
S
R2 L
by GAIN =1+ H_2
TR
R1 =101 (AS SHOWN)
10k
5 -
= VIN {mv)
* R NOT NEEDED DUE TO TEMPERATURE INDEPENDENT 'IN
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TYPICAL APPLICATIONS

Amplitude Modulator Circuit

¢ 10k
mod A
l S, WA~
ov
3 kHz 10k
_RW"
V,O—9 5 Y —O V,
Amplitude
Modulated
R/2 Qutput
- [carrisr IN7002
T 200 kHz e

DC Summing Amplifier
(VIN's 20 VDC and VO > VDC}

100k

- Where: Vg = Wy + Va - V3 - Vg, (VMq+ V) 2 (V3 + V) to keep Vg = 0 Ve

Power Amplifier

R1
910k
MV

Vg =0 Vpe for Viy = 0 Vpe, Ay =10

Fixed Current Sources

v*?

o R3
VS 2 Rl SR
+
i IEENIE
||
1mA

LED Driver
0o ) 20mA
Pt
o—-+ 82 i
NSL102
Lamp Driver
vt
30mA

=" fz20 lGOOmA
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1.
DATE REV. DESCRIPTION
2018/04/19 1.0 First Release
20211112 1.1 Layout adjustment
2. 5.3 B
NI FHAEREERRI B IR A RREXN ARSI ESHIRERN S, AR 1TEx EF
®E #FhRA , AWIE ;- . BFFAREEASBTRIEFFE

ERTEHENESRE. REFERN, ZXEAESHEEFFER. FRARTT, LEXS
iR, REME. TREMES. MR, TEE. SRUNER, KBRS REEMENIEENER
FHKRLE. BARSIFEFENFIRS.

WAERE i IF BRI B IR AT/ X FNFESHBIRAE

3IEREREA]
A IF IR AR AT

RERIE BT X SH ) ANEEIERR 25 ST sERI G E45E4/58 HRiE:
0575-85087896 (fHAER)

{€EH: 0575-88125157

E-mail: htw@uni-semic.com

FTopitetl . THEMBILXTEFEE 6 SEFREREF (KH) o 1445518 503=
B 1§ : 0510-85297939
E-mail: zh@uni-semic.com

Attt RYIMELXAS HEREt XK EREKEERES AEA10
F8 & : 0755-84510976
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