N

MOTOROLA

SEMICONDUCTOR_
TECHNICAL DATA

Advance Information
Quad Low Power
Operational Amplifiers

The LMT324, B is a family of quad operational ampiifiers with true
differential inputs. These devices have several distinct advantages over
standard operational amplifiers. The quad amplifier can operate at supply
voltages as low as 3.0 V or as high as 32 V, with quiescent currents about
one-fifth of those associated with tho MC1741 (on a per ampiifier basis). The
common mode input range includes the negative supply, thereby eliminating
the necessity for extemnal biasing components in many applications. The
output voltage range also includes the negative power supply voltage.

~ ® Short Circuit Protected Outputs

s True Differential Input Stage

® Single Supply Operation: 3.0t0 32 V

® Low input Bias Currents

® Four Amplifiers per Package

¢ |ntemally Compensated

* Common Mode Range Extends to Negative Supply
* Singie and Split Supply Operation

® (ndustry Standard Pinouts

Order this data sheet by LMT324D

LMT324, B,
LMT2902
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~  MAXIMUM RATINGS (T = 25°C, unless gtherwise noted.)
: LMT324 a2 |7 —— [8] oupus
Rating Symbol | LMT324B | LMT2902 | Unit
. (Quad, Top View)
Power Supply Voltages Vde
Single Supply vee 32 26
Spiit Supply vVee, VEe +16 +13
Input Differential Voltage Range ViDR 2 126 Vde ORDERING INFORMATION
Input Common Mode Voltage Range VICR ~031032 | 031026 | Vde Yemperature
- : R P.
Output Short Circuit Duration ts Continuous sec Device ange ackage
i o LMT324N Plastic DIP
mon Temperature Ty 150 C LMT324D 0° to +70°C SO-14
Storage Temperature Range TQL ~5510 +128 °C 48N Plastic DIP
Ambient Operating Temperature Fange |  Ta 010+70 | 40104105 | °C LMT3248D 0°to +70°C SO-14
CAUTION: These devices do nol have irnemal ESD circultry and are rated as CLASS 1 LMT2002N Plastic DIP
devices per the ESD test method in MIL-STD-883D. They should be handied using standard ESD ) ~40° to +105°C S0-14
prevention methods 1o avoid damage ¥ the device, LiT2902

This document contains information on 3 new product, Specifications and information herein sre subject 10 change
withoift nolice.

© Motorola, Inc. 1993




ELECTRICAL CHARACTERISTICS (Vi = +5.0V, VEE = Ground, Ta = 25°C, uniess otherwise noted.)

LMT324 LMT324B *’
Characteristics Symbol | Min .| Typ Max Min Typ Max | Unit
input Offset Voltage, Vo =5.0V1o 30V, Vio mv
VicrR=0Vto Voo 1.7V, Vo=14V,Rg=00
Ta = +25°C 4 — 20 7.0 — 20 45
- Ta= THMTIOW (Note 1) - — 9.0 —_— - 7.0
Average Temp. Coafficient of Input Offset Voltage AVio/aT — 7.0 — - 7.0 30 |[pvrC
Ta = Thigh 1 Tiow
Input Offset Current o — 5.0 50 — 50 30 nA
Ta = Thigh o Tiow (Note 1) — — 150 - —_ 75
Avaraga Temp. Coafficient of input Offset Current Alig/aT —_ 10 — — 10 300 |pArC
TA = Thigh 10 Tiow
| Input Bias Cunrent g — -90 ~250 — -45 -100 nA
TA = Thigh 10 Tiow - — -500 - — -200
Input Common Mode Voitage Range (Note 2) VicR "
Voo =30V, Tp = +25°C 0 - 283 0 — 28.3
VCC=mV-TA=Thighm'TIW 0 - 28 0 — 28
Differential iInput Voltage Range VIDR — - veo — — vee v
Large Signal Opan-Loop Voltage Gain AvoL v/imv
R = 2.0 kQ, Vo = 15V, lor Large Vo Swing 25 100 -_ 25 100 -—
TA = Thigh 0 Tiow 15 — — 15 "'_ -
Channel Separation cs dB
1.0 kHz = f < 20 kHz, input Referenced - -120 — -— -120 —_
Comman Mode Rejection Ratio CMRR . dB
Rs s 10kQ 65 70 — 85 70 —
Power Supply Rejection Ratio PSER 65 100 - 685 100 — dB
Output Voltage Range VOR o — 33 ¢ - 33 v
Output Voitage (High Limi) VOH v
Ve =S50V, Ry =20k, Ta = +25°C 3.3 3.5 — 33 35 -
Vee =30V, Ry = 2.0 kQ, TA = Thigh 10 Tiow 26 - - 26 — -
Ve =30V, R = 10kQ,TA=Thi9htoT|ow 27 28 - 27 28 —
Output Voltage (Low Limit) VoL mvV
Ve =5.0V, RLs1OlO.TA=Thig,me — 50 20 —_ 50 20
Output Source Current (Vip = +1.0V, Voo = 15 V) 10+ 20 40 — 20 4 - mA
Output Sink Current (Vjp =~1.0 V, VCC = 15 V) io-
Tao=+25°C . 10 20 — 10 20 — mA
Ta= Thbh to Tigw (Note 1) 5.0 8.0 —_— 5.0 8.0 — mA
V[D-~1‘OV,V°=mm“TA=+2S°c 12 50 — 12 50 —_— pA
Output Short Circuit 1o Ground (Note 3) Isc —_— 40 60 _— 40 60 mA
Power Supply Current {Ta = Thign t© Tiow) Ice mA
Voc:SOV.VQ-OV,RL-u - — 3.0 — 14 3.0
Voc-S.OV,Vo-OV, RL::.. - e 1.2 - 0.7 1.2

NOTES: 1. Tjgw = 0°C, Tm:i»mn'm‘. B.

Tiow =—40°C. Thign = +105°C for LMT2902.
Z.Themnmnnd\evomgeN.cm«mmmmmmummmmmmmmoav.
asrmammucmmvmmmmmwmmmdmmmmmw

shorts on all amplifiers.
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ELECTRICAL CHARACTERISTICS (VGe = +5.0V, VEE = Ground, Tp = 25°C, uniess otherwise noted.)

»Vcc=5.°v.vo=0v. RL'—‘I’E

LMT2002
Characleristics Symbol Min Tw Max Unit
Input Oftset Voltage, Voo =50V 30 V, Vio mv
VIcR=0Vto Voo ~1.7V.Vo=14V,Rg =00
Ta = +25°C - 20 7.0
Ta = Thigh o Tiow (Nots 1) - - 10
Average Temp. Coafficient of Input Offset Voltage AVIO/AT -_ 7.0 —_— uvre
TA = Thigh 10 Tiow
input Offset Current o - 5.0 50 nA
TA = Thigh 1 Tigw (Note 1) _ . 200
Average Temp. Cosfficient of Input Offset Cument Aho/aT _— 10 — PAFC
TA =Thigh 10 Tiow
Input Bias Current s — ~00 -250 nA
TA = Thigh © Tiow _ — -500
Input Common Mode Vattage Range (Nate 2) Vica v
Voo =30V, Tp = +25°C ] — 243
Vee =30V, Ta = Thigh 1 Tiow 0 - 24
Differential input Voitage Range Vior —_— — vee v
Large Signal Open-Loop Voitage Gain AVoL Vimy
AL =2.0kQ, Ve = 15 V, for Large Vo Swing 25 100 -
. TA = Thigh © Tiow 15 - -
Channei Separation cs dB
1.0 kHz < f £ 20 kHz, Input Referenced — -120 —_
Common-Mode Rejection Ratio CMRR dB
Ag s10kQ 50 70 —
Power Supply Rejection Ratio PSAR S0 100 -— a8
. | Output Voltage Range VOR (¢} — 33 v
, Output Voitage (High Limit) VOH v
VEC =50V, Ry = 2.0 kO, Ty = +26°C 3.3 as —
Voo =30V, R = 2.0 kQ, Ta = Thigh 1o Tiow 22 - —
Voo =30V, A = 10 kQ, Ta = Thigh 10 Tiow 23 24 —
Output Voltage (Low Limit) VoL mv
Ve =50V, Ry = 10 k. Ta = Thigh 10 Tiow —_ 5.0 100
Output Source Current (Vip =+1.0V, Voo = 15V) 0. 20 40 - mA
Ta =ngh 1 Tiow 10 20 -_
Output Sink Curent (Vip =-1.0V, Ve =15V) o
TAS+25°C 10 20 - mA
TA-:nghbTm {Note 1) 5.0 8.0 —_ mA
ViD= -1.0 V. VO = 200 mV, Tp = +25°C - - - pA
Output Short Circuit & Ground (Note 3) Isc — 40 80 mA
Power Supply Current (T ~ Thigh 10 Tiow) ice mA
Vo=V, Vo=0V.R == -~ - ?g
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OUTLINE DIMENSIONS
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the suitability of its products for any purposs, nor does Molordia assume any Kability arising out of the application or use of any product Or circult,
andapecifically discisims any and all kabifity, including without mitation consequential orincidentsl demages. perameters can and do vary in different
spplications. must be validated for each customer sppiicaiion by custorner's lechnios! . Motorola does

All operating pararneters, including “Typicals™
not convey any licenss under its patent rights nor the rights.of others. Motorola products are not designed, intended, or authorized for use as components in
systeme intencied for surgicss implant into the body, or other appiioations irtendad to support or sustain ife, or for any other appiication in which the fallure of
the Motorola product could crests & situation where persangl injury or daath may ooour. Shouid Buyer purchese or use Motorola products for any such
- e Mwm.:hmmn:“uznwdm any uumd':’mnuy desth
inst aif claims, costs, and , or , Ny or
Mmmmm%mm;qmnmmmmm...mmwmhw“mm.,wum,
Motorols and (%) are registersd irsdemarks of Molorola, inc. Motorola, inc. is &n Equal Opportunity/Affirmative Action Employer.
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