LT1012M, LT1012C

HIGH-PERFORMANCE, LOW-NOISE OPERATIONAL AMPLIFIERS

D3186, MARCH 1989

Internally Compensated

Input Offset Voltage:
LT1012M... 35 uV Max
LT1012C... 50 pV Max

Input Bias Current (LT1012M):
100 pA Max at 25°C
600 pA Max from —55°C to 125°C

® ay|O .. . 1.5 uV/°C Max

Typical Peak-To-Peak Noise Voltage . ..

0.5uvatf=01Hzto 10 Hz

Low Supply Current . . . 600 nA Max
CMRR... 114 dB Min (LT1012M)
KSVR - - - 114 dB Min (LT1012M)

5-mA Load Current with Voltage Gain of

200,000 Min (LT1012M)

description

P PACKAGE
(TOP VIEW)

vio TRIM[]1 U 8[] vio TRIM

IN -

0z 0vec+

IN+[]3  e[JouT

vee -

s 5[] OVERCOMP

L PACKAGE
{TOP VIEW)

Vio
TRIM

Vio TRIM ® 6) Vee +
IN-{® ®}ourt

IN+

©) ® ®,/ OVERCOMP

Vee -

Pin 4 (L package) is in electrical contact with the case.

The LT1012 is an internally compensated operational amplifier that can be used in practically all precision
applications. The LT1012 combines picoampere bias currents {maintained over the full temperature range),
microvolt offset voltage, low offset voltage temperature coefficient and iong-term drift, low voltage and current
noise, and low power dissipation. High common-mode and supply voltage rejection ratios, low warm-up drift,
and the capability to deliver 5-mA load current with a voltage gain of 200,000 complete the LT1012’s precision

specifications.

The LT1012M is characterized for operation over the full military temperature range of —55°C to 125°C. The
LT1012C is characterized for operation from 0°C to 70°C.
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LT1012M, LT1012C
HIGH-PERFORMANCE, LOW-NOISE OPERATIONAL AMPLIFIERS

schematic
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All rasistor values shown are nominal

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VCC+ (see Note L) T R I +20V
Supply voltage, VCC- (see Note ) T IR I -20V
IPUEVOIAGE « « o o oo oov e ces e s s e s Voo
Differential input current (se8 NO8 2) . ... ..o +10 mA
Duration of output short-circuit at or below P13 o T unlimited
Operating free-air temperature range: LTI012M .. . oo i ie e e e -55°C to 125°C

LT1012C . . oo e e i ieninen s 0°C to 70°C
Storage temperature range . . . ... .. ....c...coesc et T —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: Lpackage ......... 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: P package ......... 260°C

NOTES: 1.All voltage values, uniess otherwisa noted, are with respect to the midpoint between VCC 4 and VGo-—-

2. Differential input voltages greater than 1V cause excessive current 1o flow through the input protection diodes unless limiting
resistance is used.

2-124

TEXAS
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

il



LT1012M, LT1012C
HIGH-PERFORMANCE, LOW-NOISE OPERATIONAL AMPLIFIERS

electrical characteristics, Vocc+ = =15V, V| = 0 (unless otherwise noted)

PARAMETER TEST CONDITIONS Tal LT1012M L1012 UNIT
A MIN TYP MAX | MIN TYP MAX
25°C 8 35 10 50
Vecs = 218V Vic =0 mrirange 780 120
VcCs = 15V, 25°C 20 90 25 120
| - \')
Vio  Inputoffset voitage Vi = 2135V Full range 250 20| "
VoCs = 2Vto 220V 25°C 20 90 25 120
Voe+ = 225Vio x20V | Full range 250 200
Average temperature
avio  coefficient of input offset Fult range 02 15 02 15 |pvrc 2
voltage .
Long-term drift of
25°C .3 03 \/
input offset voltage ° wv/mo ‘e
25°C 15 100 20 150 o
=15V, V|c = U
Vecs = =15V.Vic =0 Iqrans 250 230 b=
Voo = 215V, 25°C 25 150 30 200 Q
| Input offset t A
10 nput ofiset curren Vg = £135V Full range 350 300 | P =
Voe+ = t2Vio 220V 25°C 25 150 30 200 <
Voo = x25Vto 220V | Fullrange 350 300 —
Average temperature g
a0 coefficient of input offset Full range 0.3 25 0.3 25 | pAC (<)
current -
25°C *25 %100 +30 =150 ©
=+15V,V|g = e
Voo = =18V.Vic =0 Iraree £600 =230 g
) Vooz = =15V, 25°C £35 150 40 200
Input nt - A
e nput bias curre Vig = +135V Full range 2800 =300 | P o
Voo = ¥2Vito x20V 25°C +35 150 +40 +200
Veeox = 225V1o 220V | Full range +800 +300
Average temperature
B coefficient of input bias Full range 0.6 6 0.3 25 | pA°C
current
Vv Common-mode input 25°C +135 =14 +13.5 =z14 v
ICR voltage range Full range | +13.5 +13.5
Maxi X * *1 *1 E+
Vom axirmum Peak output AL = 10k 25°C 13 =*14 +13 14 v
voltage swing Full range *13 %13
Vo = 212V, 25°C 300 2000 200 2000
AD Large-signal .differential RL = 10k} Fullrange | 100 o0 ) Vimv
voltage amplification Vo = %10V, 25°C 200 1000 120 1000
RL 2 2k Full range 100 100
Common-mode 25°C 114 132 110 132
=+135V
CMRR rejection ratio vic 85 Full range 108 108 a8
K Supply-voltage rejection Vecs = 22Vio 220V 25°C 114 132 110 132 a8
SVR ratio (AVGC+/AViQ) VoG = 225V 10 220V | Fullrange | 108 108
Vv = %15V,
Vl‘écf 135V 25°C 380 600 380 600
: +13.
lcc  Supply curren VoGs = £2Vio 220V 25°C 380 600 0 e | "™
Full range 800 800
1 Full range is ~55°C to 125°C for the LT1012M and 0°C to 70°C for the LT1012C.
i
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LT1012M, LT1012C

HIGH-PERFORMANCE, LOW-NOISE OPERATIONAL AMPLIFIERS

operating characteristics at TA = 25°C,Veg+ = =15V

PARAMETER TEST CONDITIONS WiN LT?:PZM WA | MIN LT:_:ch MAK UNIT
SR Slew rate at unity gain 0.1 0.2 0.1 0.2 Vins
VNEFP) Sgg:é‘gpeak equivalent input noise f= 0.1 Hz 0 10 Hz 0.5 05 065 |
Vn Equivalent input noise voitage :: :Ok:: See Note 3 1: :: :Z 2 nv//Hz
In Equivalent input noise current f= 10 Hz 20 20 A//Hz

NOTE 3: This parameter is tested on a sample basis. For ather test requirements, please contact the factory. This statement has no bearing on

testing or nontesting of other parameters.

b— Vo

o PARAMETER MEASUREMENT INFORMATION
© Rt
1] 50 k!
- ANA
'ﬂ_)' +15V
° -
g R2t 2
— LT1012
100 @
13> .
<] R3t -5V
- 50 kQ
==
o = Vg = 1000 Vos
-
n t Resistors must have low thermoelectric potential.

This circuit is also used as the burn-in configuration for the
LT1012. with supply voltages increased to + 20V, R1 = R3 =

20 kQ, R2 = 200 Q. Ay = 100.

FIGURE 1. TEST CIRCUIT FOR OFFSET VOLTAGE AND ITS TEMPERATURE COEFFICIENT
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