ANALOG
DEVICES

High Speed, Fast Settling
Precision Operational Amplifier

0P-42

58V/us slew rate and is internally compensated for unity-gain

FEATURES
Fast operation. OP-42 speed s achieved with a supply current of less
* Slew Rate....coveeeceemeeeerinnns 50V/us Min  than 6mA. Unity-gain stability, a wide full-power bandwidth of
* Settling-Time (0.01%) wvoveveecivercecreeresressemsesenssanes 1us Max  900kHz and afastsettling-time of 800nsto 0.01% make the OP-
¢ Gain-Bandwidth Product 10MHz Typ  42anideal outputamplifier for fast digital-to-analog converters.
Precise Equal attention was given to both speed and precision in the OP-
* Common-Mode Rejection ............coeecevveruernnnn, 88dB Min 42 design. Its tight 750uV maximum input offset voltage com-
* 0pen-Loop Gain.......coeeecvrieerernseronsessssnenens 500V/mV Min bined with well-controlled drift of less than 10uV/°C eliminates
* OfSet VOItage ......cceceemreeemerecreeseseeassereeeesenenne 750uV Max  the need for external nulling in many circuits. The OP-42's
* Bias CUIMeNt ... esssesesesms s 200pA Max Continued
o P PIN CONNECTIONS
Excellent Radiation Hardness
Available in Die Form N.C.
8
t
ORDERING INFORMATION NULL 1 7v+
T, =25°C PACKAGE OPERATING
Vg5 MAX CERDIP PLASTIC SO LCC  TEMPERATURE Nz e ouT
(mv) TO99  8-PIN 8PIN 8PN 20-CONTACT RANGE
10 OP42AJ OP42AZ*  — - OP42ARC/883 MIL Hms o Ut
075 OP42EJ OP42EZ  ~ - - IND V- (CASE)
15 OP42FJ OP42FZ - - - IND
5.0 - - OP42GP OP42GS - XIND TO-QS_)
. . ) (J-Suffix)
* Fordevicesprocessed in total compliance to MIL-STD-883, add /883 after part 20-CONTACTLCC
number. Consult factory for 883 data sheet. RC-Suffix)
t  Burn-in is available on commercial and industrial temperature range parts in ( 8-PIN CERDIP
cerdip, plastic dip, and TO-can packages. (Z Suffix)
GENERAL DESCRIPTION EPOfo'f'_‘"D'P
-Suffix
The OP-42 is a fast precision JFET-input operational amplifier. ( )
Similar in speed to the OP-17, the OP-42 offers a symmetric 8-PINSO
(S-Suffix)
SIMPLIFIED SCHEMATIC
Q v+

—VW—0 Vout

iE
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0P-42

GENERAL DESCRIPTION Continued

common-mode rejection of 88dB minimum over a +11V input
voltage range is exceptional for a high-speed amplifier. High
CMR combined with a minimum 500V/mV gain into 10kQ load
ensure excellentlinearity in both noninvertingandinverting gain
configurations. The low input bias and offset currents provided
by the JFET input stage suit the OP-42 for use in high-speed
sample and hold circuits, peak detectors, and log amplifiers.
Excellent radiation hardness characteristics make the OP-42
ideal for military and aerospace applications.

The QP-42 conforms to the standard 741 pinout with nulling to
V-. The OP-42 upgrades the performance of circuits using the
AD544, AD611, AD711, and LF400 by direct replacement. In
circuits without nulling, the OP-42 offers an upgrade for designs
using the OP-16, OP-17, LT1022, LT1056, and HA2510.

ABSOLUTE MAXIMUM RATINGS (Note 1)

SUpPly VORAGE ... +20V
Input Voltage (Note 2) ... 20V
Differential Input Voltage (Note 2) .......c..ccccevvvvvvnereenne 40V
Output Short-Circuit Duration ... Indefined

Storage Temperature Range ............cccivenee —65°C to +175°C
Operating Temperature Range
OP42A (J, Z) oo e -55°C to +125°C
OP42E,F (J, Z) oo -25°C to +85°C
OPA2G ... —40°C to +85°C
Junction Temperature ... -65°C to +175°C
Lead Temperature Range (Soldering, 60 sec.) ........... +300°C
PACKAGE TYPE ,A(NOTE 3) 8¢ UNITS
TO-99 (J) 150 18 °C/W
8-Pin Hermetic DIP (Z) 148 16 °CW
8-Pin Plastic DIP (P) 103 43 °C/W
20-Contact LCC (RC,TC) 98 38 °Cw
8-Pin SO (8) 158 43 °C/W

NOTES:

1. Absolute maximum ratings apply to both DICE and packaged parts, uniess
otherwise noted.

2. For supply voltages less than =20V, the absolute maximum input voltage is
equal to the supply voltage.

3. @, is specified for worst case mounting conditions, ie., 8, is specified for
dévice in socket for TO, CERDIP, P-DIP, and LCC packages; ejA is specified
for device soldered to printed circuit board for SO package.

ELECTRICAL CHARACTERISTICS atV = 15V, T, = +25°C, unless otherwise noted.

OP-42E OP-42F OP-42G
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Offset Voltage VOS ) - 03 0.75 - 0.4 1.5 - 1.5 5.0 mV
Input Bias Current Ig Veu=0v TJ. =25°C - 80 200 - 130 250 - 130 250 pA
Input Offset Current fos VCM =0V TJ. =25°C - 4 40 - 6 50 - 6 50 pA
+12.5 +12.5 +12.5
Input Voltage Range IVR (Note 1) +11 _120 - =11 ~12.0 - =11 _12.0 Y
Common-Mode CMR VALY 88 08 - 80 92 - 80 82 - d8
Rejection cM
Power-Supply Vs =210V
- 4 - 12 50 - 12 50 vV
Rejection Ratio PSRR to 20V s 0 #
R, =10kQ 500 900 - 500 900 - 500 800 -
-Si L -
La\;gﬁ Sng"é", Aug R =2kQ ¥ow'2;:gv 200 260 - 200 260 - 200 260 - vmv
oftage Laain R =tk@ i~ 100 170 - t00 170 - 100 170 -
Output Voltage +12.6 +12.5 +12.5
= - =11, - 11.5 - \"
Swing Vo Ry =1k 15 419 "5 119 * -11.9
Short-Circuit Qutput Shorted +33 +33 +33
+, * 20 60 mA
Current Limit 'sc to Ground 20 g  *60 20,5 260 * 28
No Load
— X - 1 - 5.1 6.5 mA
Supply Current lgy Vo =0V 5.1 6.0 5 6.5
Slew Rate SR 50 58 - 40 50 - 40 50 - V/ius
Full-Power
7 900 — 800 800 - 600 800 - kHz
Bandwidth BWp (Note 2) 50
Gain-Bandwidth GBW f, = 10kHz - 10 - - 10 - - 10 - MHz
Product o
) 10V Step 0.01%
ing - - 0. 1.0 - 09 1.2 - 0.9 1.2 S
Settling -Time t (Note 3) 8 it
ngrload Recovery ] _ 700 _ 3 700 _ _ 700 B ns
Time OR
Phase Margin 9 0db Gain - 47 - - a7 - - 47 - degrees
. ) 180° Open-Loop
- - - g - - 9 - dB
Gain Margin Also Phase Shift 9
Capacitive Load Unity-Gain Stable
1 300 - 100 300 - 100 300 - F
Drive Capability C, (Note 4) 00 P
-2-
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0P-42

ELECTRICAL CHARACTERISTICS at Vg = =15V, T, = +25°C, unless otherwise noted. Continued

OP-42E OP-42F OP-42G
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Differential Input 12 12 12
Impedance Zy 10'?||6 - - 10'%6 - - 10'9)6 - Q|lpF
Open-Loop
Output Resistance Ro B 50 B B 50 - - 50 - 2
Voltage Noise € pp 0.1Hz to 10Hz - 2 - - 2 - - 2 - qu‘p
fO = 10Hz - 38 - - 38 - - 38 -
Voltage Noise f., = 100Hz - 16 - - 16 - - 16 -
o] Vi
Density en fo = 1kHz - 13 - - 13 - - 13 _  nVVHz
f0 = 10kHz - 12 - - 12 - - 12 -
Current Noise i £, = 1kH 0.007 0.007 0.007 AVH
Density n o= Hhz - - -7 - - - v z
External V,
o} = - — - - - -
Trim Range Rpot = 20k2 4 4 4 mv
Long-Term
Vg Drift - 5 - - 5 - - 5 ~  uV/month
Supply Voltage Range Vs +8 +15 +20 =8 +15 +20 8 +15 +20 \'
NOTES: 3. Settling-time is sample tested for A and E grades. Test circuit is shown in
1. Guaranteed by CMR test. Figure 4. Settling-time for F grade is guaranteed but not tested.
2. Guaranteed by slew-rate test and formula BWp = SR/2n10Vp, - 4. Guaranteed but not tested.

ELECTRICAL CHARACTERISTICS at Vg =#15V, T, = +25°C, unless otherwise noted.

OP-42A
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Offset Voltage Vos - 0.3 1.0 mv
Input Bias Current [ Vem =0V T]. = 25°C - 80 200 pA
Input Offset Current |OS VCM =0V Ti =25°C - 4 40 pA
12.5
Input Voltage Range VR (Note 1) +11 M 120 - v
Common-Mode
= 96 - dB
Rejection CMR Vo=tV 86
Power-Supply Vg ==10V
- 9 40 V,
Rejection Ratio PSAR to 20V W
R, = 10kQ 500 900 -
-Si L =
olege Hain A =tka 1T 100 170 -
QOutput Voltage _ +12.5 _ v
Swing Vo R, =1k 2115 i1
Short-Circuit Output Shorted +33
mA
Current Limit Isc to Ground 20 28 +60
No Load
Supply Current lgy Vo -0V - 5.1 6.0 mA
Slew Rate SR 45 52 - V/ius
Full-Power
700 850 - kHz
Bandwidth BW, (Note 2)
Gain-Bandwidth GBW f. = 10kHz _ 10 — MHz
Product o
. ) 10V Step 0.01%
K - K 1.0 s
Settling -Time t (Note 3) 0.8 e
Ow-_arload Recovery t _ 700 _ ns
Time OR
Phase Margin 9, 0db Gain - 47 - degrees
-3-
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0P-42

ELECTRICAL CHARACTERISTICS at Vg = 15V, T, = 25°C, unless otherwise noted. Continued

OP-42A
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. " 180° Open-Loop
Gain Margin Also Phase Shift - 9 - dB
Capacitive Load Unity-Gain Stable i o
Drive Capability C. (Note 4) 100 s00 - PF
Differential Input 12
impedance I - 1076 - alieF
Open-Loop
Output Resistance Ro B 50 B Q
Voltage Noise ©pp 0.1Hz to 10Hz - 2 - p,Vp_p
fO = 10Hz - 38 -
Voltage Noise fg = 100Hz ~ 16 -
VA/H
Density en fo = 1kHz - 13 - nvi/Hz
fO = 10kHz - 12 -
Current Noise . .
Density i fo = 1kHz - 0.007 - pA//Hz
External V
0s = — -~
Trim Range Rpﬂt = 20kQ 4 mv
Long-Term
. - 5 - uV/month
Vo Drift
Supply Voltage Range Vg =+8 +15 +20 A
NOTES: 3. Settling-time is sample tested for A and E grades. Test circuit is shown in
1. Guaranteed by CMR test. Figure 4. Settling-time for F grade is guaranteed but not tested.
2. Guaranteed by slew-rate test and formula BWp = SH/(2"10VPE AK). 4. Guaranteed but not tested.

ELECTRICAL CHARACTERISTICS at Vg =15V, -25°C = T, =< 85°C for E/F grades, and -40°C = T, = +85°C for G grade,
unless otherwise noted.

OP-42E OP-42F OP-42G
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MiIN TYP MAX MIN TYP MAX UNITS
Offset Voltage Vos - 0.4 1.2 - 0.6 2.5 - 2.0 6.0 mv
Offset Voltage
Temperature TCVqg - 4 10 - 8 - - 8 - uv/°C
Coefficient
Input Bias Current la (Note 1) - 0.5 1.2 - 0.6 2.0 - 0.6 2.0 nA
Input Offset Current I0 s (Note 1) - 0.05 0.2 - 0.06 0.4 - 0.06 0.4 nA
+12.5 +12.5 +12.5
Input Voltage Range VR {Note 2) =11 _12.0 - +11 12,0 - =11 12.0 - \"
Common-Mode CMR Vo =211V 86 96 - 80 94 - 80 94 - @B
Rejection CM
Power-Supply Vg =210V
Rejection Ratio PSRR eo0v 2 40 6 50 6 50 wnN
Large-Signal A RL =10kQ (Note 1) 200 500 - 200 500 - 200 500 - vimv
Voltage Gain vo RL =2kQ V0 =+10V 100 160 - 100 160 - 100 160 -
Output Voltage +12.3 +12.3 +12.3
= K - R - . - v
Swing VO HL 2kQ +11.0 118 x11.0 118 =11.0 118
Short-Circuit Output Shorted
- - - mA
Current Limit lsc to Ground +8 60 +8 +60 8 60
No Load
- . X - X § - 1 6.5 mA
Supply Current Isy Vo =0V 5.1 6.0 5.1 6.5 5
Slew Rate SR R, =2kQ 45 57 - 40 50 - 40 50 - V/us
Capacitive Load Unity-Gain Stable
- - - F
Drive Capability CL (Note 3) 100 250 100 250 100 250 p
NOTES: 2. Guaranteed by CMR test.
1.7, = 85°C for E/F/G Grades; T, = 125°C for A grade. 3. Guaranteed but not tested.
-4-
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0P-42

ELECTRICAL CHARACTERISTICS atV, = +15V, -55°C s T, < 125°C for A grade, unless otherwise noted.

OP-42A
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Offset Voltage Vos - 0.5 2.0 mV
Offset Voitage
Temperature TCVys - 4 10 uv/°eCc
Coefficient
Input Bias Current Ig (Note 1) - 6 20 nA
Input Offset Current log (Note 1) - 0.2 1.0 nA
Input Voltage Range IVR (Note 2) +11 :‘ :g - A
Common-Mode
= - dB
Rejection CMR Vop =211V 80 94
Power-Supply Vg = =10V
- Vv,
Rejection Ratio PSAR to £20V 10 S0 v
Large-Signat R _=10kQ {Note1) 160 350 -
Vimv
Voltage Gain Avo R, =2kQ Vg =10V 80 110 - fm
Output Voltage +12.3
= K - \"
Swing Vg R, =2kQ 211.0 118
Short-Circuit Qutput Shorted
— A
Current Limit 'sc to Ground =8 =60 m
No Load
Supply Current lgy Vo —oV - 5.1 6.0 mA
Slew Rate SR R_=2kQ 40 52 - Vius
Capacitive Load Unity-Gain Stable
X 100 250 - F
Drive Capability C. (Note 3) P

NOTES:

1. Ti = 85°C for E/F Grades; Tj =125°C for A grade.
2. Guaranteed by CMR test.

3. Guaranteed but not tested.
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0P-42

DICE CHARACTERISTICS

DIE SIZE 0.098 X 0.070 inch, 6860 sq. mils
{2.49 X 1.78 mm, 4.43 sq. mm)

1. OFFSET VOLTAGE NULL
2. INVERTING INPUT

3. NONINVERTING INPUT
4. NEGATIVE SUPPLY

5. OFFSET VOLTAGE NULL
6. AMPLIFIER OUTPUT

7. POSITIVE SUPPLY

WAFER TEST LIMITS at Vg = +15V, Tj= 25°C, unless otherwise noted.

OP-42N
PARAMETER SYMBOL CONDITIONS LiMmIT UNITS
Offset Voltage Vos 1.5 mV MAX
Input Bias Current Ig Vom =0V 250 pA MAX
Input Offset Current los Vem = OV 50 pA MAX
Input Voltage Range IVR (Note 1) +1 V MIN
Common-Mode Rejection CMR Vem =211V 80 dB MIN
p - I
ower-Supply PSRR Vg = +10V to £20V 50 WVAV MAX
Rejection Ratio
: Ry =10k 500
- |
Ls;?t: S;g(;:in Avo R, = 2kQ2 200 V/mV MIN
& R, = kO 100
Output Voltage Swing Vo R =1k +11.5 V MIN
Short—C|rcy|tl lso Output Shorted +90/+60 mA MIN/MAX
Current Limit to Ground
No Load
[} t | 6.5 A MAX
Supply Curren sY Vo= OV m
Slew Rate SR 40 V/us MIN
- i |
Capacitive Load c, Unity-Gain Stable 100 pF MIN

Drive Capability

(Note 2)

NOTES:
1. Guaranteed by CMR test.

2. Guaranteed but not tested.

Electrical tests are performed at wafer probe to the limits shown. Due to variations in assembly methods and normal yield loss, yield after packaging is not
guaranteed for standard product dice. Consult factory to negotiate specifications based on dice Iot qualification through sample lot assembly and testing.

BURN-IN CIRCUIT

10k
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