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TECHNICAL D ATA
ADVANCE INFORMATION DUAL

DIFFERENTIAL INPUT

DUAL LOW POWER OPERATIONAL AMPL IFIERS
OPERATIONAL AMPLIFER

These dud operational anplifiers feature 1) low power drain, 2) a
common mode input voltaga range extending to ground/VEE, 3) Sinde
Supply or Spit Supply ¢peration and 4) pin outs compatible wit the
popular MC1558 dual operational amplifier. The LMT358 serias am
aquivalent to one-half of an LMT324,

These amplifiers have saveral distinct advantages over standard
operational amplifier typas in singe supply applications. They can
operate at supply voltages as low as 3.0 Vdts or &= high as 32 Volts with
quiescent curents about onefifth of hose associated with he MC1741
{on a per anpifier basis). The commoen made input range includes the
negativa supply, thereby eiminating the necessity for exterral biasing
components in many applications. The output volege range also
includes the negative power supply wltage.

» Shott Ciruit Pratected Outputs

» True Differential InputStage

» Single Supply Operation; 3.0 to 32 Volts

* Low Input Bias Currents

* [nternally Compersa ted

+ Cornmoh Mode Range Extends to Negative Supply

» Singke and Split Supply Operation

« Similar Performaree to theMC15658

MAXIMUM RATINGS (TA = 25°C Unless atherwise noted)
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Rating Symbol | LMT358 | LMT2904 | Unit Inpats 1{|: :l .
Power Supply Vdtages Y ce Vee L?._ EI Inputs 2
Single Supply Ve, V k] 26 E E
Split Supplies CC'YEH 13 YEE
i v +32 126
Inpue Diffarantial Voltage Range 1DR Vdoe (Top View)
Input Common Made Voltige Y 031032 | -03t028 Vde
Range I1CR
Output Short Gircuit Duration tg | Continucus| Continuous | Sec ORDERING INFOR MATION
Junation Tenperature Ty 150 150 o0 . Tern perature
De P
Storage Tamperalure Range ToTa | -55t0+125 |-55t0 #1256 | o vice “:‘ge = Renge
n - 8 Fin Plastic DIP
Ambient Oparating Temperature| T, 0to+70 |-40to+105| -G tmgggg 80-8 FC7rC
Range
CAUTION: These devices do not have internal ESD protection circuitry and are LMT 2904N | 8 Pin Plastic DIP |_400¢; 10 105° ¢
rated as CLASS 1 devices per the ESD est mathod in MiFSt-833D . They LMT 2004D | 50-8
dhould be handled using standard ESD prevention methods to avoid damage to Ve Fev 3.0

he device.



ELECTRICAL CHARACTERISTICS  (Voe= +5.0V, VEE= Ground, TA=25°C unless otherwise noted)

LMT358 LMT2904
CHARACTERISTICS SYMBOL| MIN | TYP | MAX | MIN | TYP | MAX | UNIT
Input Offset Voltage Vo=5.0V1030.0V, Vio mv
VICR =0Vie Ve -1.7V,Vo=14V,Rg=00
TA=+25°C — |20 |70 ] — | 20 | 70
Ta= Thighto Tiow (Note 1) - — 9.0 - — 10
Average Temperature Coafficient AVIO/AT | — 7.0 — — 7.0 — | BVFC
of Input Offsat Voltage, TA = Thigh to ijw
Input Offset Current no — 5.0 50 — 50 | 50 nA
TA = Thigh to Tiow (Note 1) — — 150 — 45 200
Average Temparature Coefficient AlyYAT _ 10 —_ — 10 — pA/fC
of Input Offset Current, TA = Thigh 10 Tiew
input Bias Current g rn -45 250 — -45 -250 nA
TA = Thigh to Tlow —_ =50 =500 —_ -50 -500
Input Common-Mode Voltage range (Note 2) ViR Vv
Voo=30V, TA=+25°C 0 — | 283 0 —_ 24.3
Vee =30V, TA = Thigh 1 Tiow 0 —_ 28 0 — 24
Differential Input Voltage Range VIDR —_ o Voo — s Ve Vv
Large Signal Open-Loop Voltage Gain AvVoL o B Vimv
R =2.0 kO, Voo = 15V, For Large Vi Swing, 25 100 — 25 100 —
TA = Thigh to Tiow 15 o - 15 _ o
| Channel Separation CS dB
1.0 kHz <1 < 20 kHz, input Referenced — =120 — — =120 —
Common-Mode Rejection Ratio CMAR €5 a5 — 50 85 R dB
Rg <10 kQ _
[ Power Supply Rejection Ratio PSHR 65 100 —_ 50 100 — dB
Output Voltage Range VOR 0 — 3.3 0 - 3.3 Vv
Rl =2.0kQ
Qutput Voltage - High Limit (TA = Thigh to Tiow) VOH v
V=30V, R =2.0kQ} 26 - - 22 — —
Voo =30V, B =10k 27 28 — 23 24 -
Output Voltage - Low Limit VoL mV
Vee=50V, R =10k, Ta= Thighto Tiow —_ 5.0 20 — 5.0 20
Output Source Current (Vip=+1.0V, Voo =15V) 10+ 20 40 — 20 40 — mA
[Output Sink Current lo-
Vip=-1.0V,Voo=15V 10 20 — 10 20 —_ mA
ViD=-1.0V, V=200 mV, Tp=25°C 12 50 —_ —_ p— — LA
_Outpl.rt §hon ('.Ercuit to Ground (Note i:t_) Igc — 40 &0 — 40 60 mA
Power Supply Current (TA = Thigh t© Tlow) lcc mA
Vee=30V,Vo=0V, R == — 1.5 | 3.0 — 1.5 | 30
VCC=5.0 V, VQ=0V, RL=‘H _— 0.7 1.2 — 0.7 1.2

NOTES: 1. Tjow = 0°C, Thigh =+70°C for LM1358, Tiow = -40°C, Thigh =+105°C for LMT2904
2. The input common-mode(em) voltage or either input signal voltags should not be allowed to go NEG by more
than 0.3 V. The upper end of the em voltage range is Vi@ -1.7V; either or both inputs can go to +32V w/o

damaga.
3. Shorn cireiuts from the output to Vo can cause excessive heating and eventual destruction. Destructive
dissipation ean result from simultaneous shorts on zll amplifiers.
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