LINEAR INTEGRATED CIRCUITS

HIGH PERFORMANCE OPERATIONAL AMPLIFIERS

GUARANTED DRIFT CHARACTERISTICS

SLEW RATE OF 10V/us AS A SUMMING AMPLIFIER

UNITY GAIN PHASE COMPENSATION WITH A SINGLE 30 pF CAPACITOR
3 mV MAX OFFSET VOLTAGE OVER TEMPERATURE RANGE

100 nA MAX INPUT BIAS CURRENT OVER TEMPERATURE RANGE

The LS 101 series consists of high performance operational amplifiers, intended for a wide range of
analog applications, where tailoring of frequency characteristics is desirable. The LS 101 series is short
circuit protected and has the same pin configuration as the LS 141 and LS 148. Absence of latch-up
and high common mode voltage range make the LS 101 series ideal for use as voltage followers. In ad-
dition, the LS 101 series provides better accuracy and lower noise in high impedance circuitry: the low
input current also makes it particularly well suited for long interval integrators, timers, sample and hold
circuits and low frequency generators. The LS 101 series is also available with hermetic gold chip (8000
series), particularly suitable for professional and telecom applications, wherever very high MTBF are
required.

ABSOLUTE MAXIMUM RATINGS TO-99 Minidip wpackage
Vs Supply voltage for LS 101/101A/201/201A +22V
for LS 301A +18V
V; (1)  Input voltage 15V
AV, Differential input voltage +30V
Top Operating temperature for LS 101/LS 101A -55to 125 °C
for LS 201A -25t085°C
for LS 201/LS 301A Oto70°C
Output short circuit duration (2) indefinite
Piot Power dissipation at Tm,= 70 °C 520 mW 665 mW 400 mW
Tstg Storage temperature -65 to 150 °C |-55 to 150 °C | -55 to 150 °C

(1) For supply voltage less than + 15V, input voltage is equal to the supply voltage.
(2) The short circuit duration is limited by thermal dissipation.

MECHANICAL DATA Dimensions in mm
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CONNECTION DIAGRAMS AND ORDERING NUMBERS

(top views)
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Type TO-99 Minidip SO-8
LS 101 LS 101T — -
LS 101A LS 101AT - -
LS 201 LS 201T LS 201B LS 201M
LS 201A LS 201AT — -
LS 301A LS 301AT LS 301AB LS 301AM
LS 8101 — — LS 8101M
LS 8101A - — LS 8101AM
LS 8201 — — LS 8201M
LS 8201A — — LS 8201AM
LS 8301A - - LS 8301AM
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THERMAL DATA TO-99 Minidip SO-8

Rih jamb Thermal resistance junction-ambient max | 155°C/W | 120°C/W | 200* °C/W

* Measured with the device mounted on a ceramic substrate (25x16x0.6 mm)

ELECTRICAL CHARACTERISTICS* for LS 101 and LS 201

LS 101 LS 201
Parameter Test conditions Unit
Min, Typ. Max. Min. Typ. Max.
Vos  Input offset Rg <10kQ 6 10 mV
voltage Rg < 10kQ Tymp=25°C 1 5 2 7.5 mV
AVos Average temperat. | Rg < 10 k2 6 10 wvee
AT  coefficient of input | Rg < 50Q 3 6 uv/ec
offset voltage
los Input offset current | Tymp= 25°C 40 200 100 500 nA
Tamb= Tmax 10 200 50 400 nA
Tamb= Tmin 100 500 150 750 nA
lp Input bias current 1.5 2 LA
Tamb= 25°C 0.12 0.5 0.25 15 uA
R; Input resistance Tamp= 25°C 0.3 0.8 0.1 0.4 M
Vi Input voltage range | V¢ = +15V +12 +12 \"
G, Large signal Vg=118V V=210V
voltage gain Ry > 2kQ 88 83 dB
V=216V V=10V
R >2kQ Tymp=25°C 94 104 86 103 dB
CMR Common mode Rg < 10kQ 70 90 65 90 dB
rejection
SVR Supply voltage Rg < 10kQ 70 90 70 90 dB
rejection
Vo,  Output voltage s=+ 15V
swing R =10kQ +12 | +£14 +12 | 14 \%
' Ry = 2kQ +10 | 13 +10 | =13 \%
lg Supply current Vg + 20V 1.8 3 1.8 3 mA

* These specifications, unless otherwise specified, apply for C1= 30 pF, Vg= %5 to 20V and Tymp= -55 t0 1256 °C
(LS 101/LS 101A), Tamp= -25 to 85 °C (LS 201A) and Tgmp= 0 to 70 °C (LS 201); Vg= 5 to +15V and
Tamb=0to 70 °C (LS 301A).
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ELECTRICAL CHARACTERISTICS* for LS 101A, LS 201A and LS 301A

LS 101A/LS 201A LS 301A
Parameter Test ditions Unit
Min. Typ. Max. Min. Typ. Max.
Vos  Input offset Rg <10 kQ 3 10 mV
voltage Rg <10kQ Tamp=25°C 0.7 2 2 7.5 mV
AVos Average temperat. Rg <10k 3 15 6 30 uv/e e
AT  coefficient of input
offset voltage
los Input offset current| Tymp= 26°C 20 70 nA
1.5 10 3 50 nA
Alos  Average temperat. | Tamp= 25°C 10 Tmax 0.01 0.1 0.01 0.3 | nA°C
AT coefficient of input | Tamp= Tmin to 25°C 0.02 0.2 0.02 0.6 | nAFC
offset current
I Input bias current 0.1 0.3 HA
Tamb= 25°C 30 75 70 250 nA
Rj Input resistance Tamb= 25°C 15 4 0.5 2 MQ
Vi Input voltage range | V¢ = 20V +15 \
Vg =15V +12 \%
Gy Large signal Vg=+18V Vo= +10V
voltage gain R =>2kQ 88 83 dB
s= 16V V=110V
R >2kQ Tymp=25°C 94 104 86 104 dB
CMR Common mode Rg < 10 kQ 80 96 70 90 dB
rejection
SVR Supply voltage Rg < 10kQ 80 96 70 96 dB
rejection
Vo Output voltage Vg =16V
swing RL=10k& +12 +14 +12 +14 \"
Ry = 2kQ £10 | +13 10| +13 \Y
Ig Supply current V=220V Tamp= Tmax 1.2 2.5 mA
Tamp= 25°C
Vg =20V 1.8 3 mA
Vg =16V 18 3 mA

* These specifications, unless otherwise specified, apply for Cq= 30 pF, Vg= +5 to +20V and Tymp= -55 to 125 °C
(LS 101/LS 101A), Tamp= -25 to 85 °C (LS 201A) and Tgmp= 0 to 70 °C (LS 201); V¢= #5 to +15V and
Tamb= 0to 70°C (LS 301A).
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Guaranteed characteristics (LS 101/LS 201)

Fig. 1 - Input voltage range
vs. supply voltage

Fig. 2 - Outputvoltage swing
vs. supply voltage

Fig. 3 -- Voltage gain vs. sup-
ply voltage
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Guaranteed characteristics (LS 101A/LS 201A)

Fig. 4 - Input voltage range
vs. supply voltage

Fig. 5 -Output voltage swing
vs. supply voltage

Fig. 6 - Voltage gain vs. sup-
ply voltage
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Guaranteed characteristics (LS 301A)

Fig. 7 - Input voltage range
vs. supply voltage

Fig. 8 -Output voltage swing
vs. supply voltage

Fig. 9 - Voltage gain vs. sup-
ply voltage
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Fig. 10 - Input bias current
vs. ambient temperature (for
LS 101A/201A/301A) .

Fig. 11 -Input offset current
vs. ambient temperature (for
LS 101A/201A/301A) »

Fig. 12 - Input bias current
vs. ambient temperature (for
LS 101/201)
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OPERATIONAL AMPLIFIER COMPENSATION

SINGLE POLE
Fig. 19
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Fig. 20 - Open loop fre-

quency response

Fig. 21 - Large signal fre-

quency response
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Fig. 28 - Single pole com- Fig. 29 - Two pole com- Fig. 30 - Feed forward
pensation pulse response pensation pulse response pulse response
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TYPICAL APPLICATIONS v ‘
Fig. 31 - Inverting amplifier with balancing Fig. 32 - Integrator with bias current compen- [
circuit sation :
Ra 1
Vg i
75kN i
R1 R2 o! |
IN INLST ‘
L \
+—————O0uT vi |

Vo

*May be zero or
equal to parallel
combination of

O-v. *Adjust for zero integrator ,
drift. Current drift typically

g
IC1
= 0.1nAISC over -S5°C 1o 125%

Rland R2 for minimum offset 5-2613 $-2605 30pF temperature range |
i
|
Fig. 33 - Standard compensation and offset Fig. 34 - Compensation for stray input capaci-
balancing circuit tances or large feedback resistor *
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TYPICAL APPLICATIONS (continued)

Fig. 35 - Protecting against gross fault con- Fig. 36 - Bilateral current source
ditions
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1. = R3 Vi
5-2606 © " RIRS
R3=R4+RS
R1=R2

A Protects input
® Protects output
* Protects output -not needed when R4 is used 5-2612

Fig. 37 - Power operational amplifier (G, = 40 dB)
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