CORPORATION

Ultra-Low Offset Voltage
~ calogc Operational Amplifier

0P-77

FEATURES DESCRIPTION

® LowViog . civ it e a e, 25,V Max. The OP-77 represents a significant improvement in precision

® LowVqogDrift....................... 0.3.V/°C Max. operational amplifiers. The low initial Vg drift and exceptional
® HighGain ...._.................... 5,000,000 Min. TCVs of 0.3xV/°C maximum and the low Vpg of 25,V maxi-

o Fits 725, 108A, 308A, AD510, OP-05, OP-07 & 741 Sockets mum, eliminates the need for Vog adjustment. With only 50mW
® Low Power Consumption................ 60mW Max. power consumption, 110dB PSRR and 120dB CMRR virtually
® HighPSRR .............ciiiiiiinnns 110dB Min. eliminate errors caused by power supply drifts and common

® HIGghCMRR . .............. ... oot 1uV/V Max. mode signals. These characteristics combined with an impres-

sive open loop gain of 5V/xV minimum and a great linearity,
makes the OP-77 ideally suited for precision instrumentation
APPLICATIONS applications.

® High-Stability Instrumentation Amplifiers
® Precision Absolute Value Circuits

® Adjustment-Free Precision Summing Amplifiers ORDERING INFORMATION
PACKAGE

- Ta=25°C HERMETIC PLASTIC PLASTIC OPER.
Vos MAX TO-99 DIP DIP SOIC TEMP.
(uV) 8-PIN 8-PIN 8-PIN 8-PIN LcC RANGE

25  OP77AJ OP77AZ - — — MiL

25  OP77EJ OP77EZ — - - IND

25 — — OP77EP OP77ES - COM

60 OP77BJ OP77BZ — — OP77BRC/883 MIL

60 OP77FJ OP77FZ _ - — IND

60 — — OP77FP OP77FS _ COM

100 — — OP77GP OP77GS - COM

Pin Connections (Top View)
o L, 0 , O
z X z ¥ Z
8 Vos TRIM (8] [2][1]]eof [19) Vs TRIM [ 1] '8 | Vos TRIM
Vos TRIM 1 7 Vs N.C.| 4 18| N.C. v
" AN 5)—‘ _ (7] v+ _IN ’
+IN[3] [6] ouT
IN2 6 oUT N.C.[ 6] 16| n.C.
+IN z}—l * 15| ouT V-[4] [5] N.C.
+IN N.c. [ 8] [4fn~c.
° SNC. 6] o [ 2 3] EPOXY MINI-DIP
4 V-(CASE) 139 ¢ (P-Suffix)
TO-99 (J-Suffix) 8-PIN HERMETIC DIP
: . LCC (Z-Suffix)
~ REPRESENTED BY (RC-Suffix) 8-PIN PLASTIC SOIC
| : S-Suffix
lechnical Consittants ( )
(415) 830-0829
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ABSOLUTE MAXIMUM RATINGS (Note 2) NOTES:

SupplyVotage . . .. ..ot +22V 1. See table for maximum ambient temperature rating and derating factor.

Injternal Power Dissipation{(Note 1) . ... ......... ... 500mw MAXIMUM AMBIENT DERATE ABOVE

Differential Input Voltage ......................... +30V PACKAGE TYPE TEMPERATURE MAXIMUM AMBIENT

Input Voltage(Note 3) . . ... ................. ... ... +22V FOR RATING TEMPERATURE

Output Short-Circuit Duration .................. Indefinite T0-99 (J) 80°C 7 AmW/I°C

Storage Temperature Range 8-Pin Hermetic DIP (Z) 75°C 6.7mW/°C
JJRCandZPackages................ —-65°C to +150°C 8-Pin Plastic DIP (P} 36°C 5.6mw/°C
Pand SOPackages. ................. ~-65°C to +125°C LCC (RC) 72°C 7.8mW/°C

Operating Temperature Range 2. Absolute maximum ratings apply to both packaged parts and DICE, unless
OP-77A,0P-77B(J,Z,RC) . . .. ... .. .... -55°C to +125°C otherwise noted. . ) )
OP-77E, OP-77F (J, Z) _________________ -25°C t0 +85°C 3. For supply voltages less than +22V, the absolute maximum input voltage is
OP-77E, OP—77F, OP-77G (p or S) ___________ 0°C to 70°C equal to the supply voltage.

Lead Temperature (Soldering,60sec.) .............. 300°C

DICE Junction Temperature (Tj) .......... —-65°C to +150°C

Simplified Schematic

R2A*S  (OPTIONAL >R2B*
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INVERTING O 01 Q6 Q27 %03 c2 Q17
RS

INPUT
Q26
2 R Q25
e
o ® Yor | @
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“NOTE: R2A AND R2B ARE ELEGTRONICALLY ADJUSTED ON CHIP AT FACTORY FOR MINIMUM INPUT OFFSET VOLTAGE.

Die Characteristics

1. TRIM

2. (=) INPUT
3. (+) INPUT
4. V-

6. OUTPUT
7. V+

8. TRIM

DIE SIZE 0.079x0.060 inch, 4740 sq. mils
(2.007x1.524mm, 3.058 sq. mm)

2
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ELECTRICAL CHARACTERISTICS at Vg =+15V, T4 =25°C, unless otherwise noted.

OP-77A OP-77B
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. UNITS
Input Offset Voltage Vos — 10 25 — 20 60 uV
Long-Term Input Offset Voltage Stability AVos/Time (Note 1) — 0.2 — — 0.2 — mV
Input Offset Current los — 0.3 1.5 — 0.3 2.8 nA
Input Bias Current s -0.2 1.2 2.0 -0.2 1.2 2.8 nA
Input Noise Voltage €npp 0.1Hz to 10Hz (Note 2) — 035 06 — 035 06 uVpp
fo = 10Hz (Note 2) — 103  18.0 — 103 18.0
Input Noise Voltage Density en fo=100Hz (Note 2) - 100 13.0 — 10.0 13.0 nV/vHz
fo=1000Hz (Note 2) — 9.6 11.0 —_ 96 11.0
Input Noise Current inp-p 0.1Hz to 10Hz (Note 2) — 14 30 - 14 30 pPAp-p
fo=10Hz (Note 2) — 0.32 0.80 — 0.32 080
Input Noise Current Density in fo=100Hz (Note 2) — 0.14 0.23 —_— 0.14 0.23 pA/vHz
fo=1000Hz (Note 2) — 012 017 - 012 017
Input Resistance—Differential-Mode RiN (Note 3) 26 45 — 18.5 45 — MQ
Input Resistance—Common-Mode Rinem — 200 — — 200 — GQ
Input Voltage Range IVR + 13 +14 — +13 +14 — Y
Common-Mode Rejection Ratio CMRR Vem= + 13V —_ 0.1 1.0 — 0.1 1.6 uVIv
Power Supply Rejection Ratio PSRR Vg= +3Vto + 18V — 0.7 3 - 0.7 3 uVIV
Large-Signal Voltage Gain Avo R >2kQ, Vo= + 10V 5000 12000 — 2000 8000 — VimVv
RL> 10k +135 +14.0 — +13.5 +14.0 —
Output Voltage Swing Vo R >2kQ +125 +13.0 — +125 +13.0 — )
~ RL=>1kQ +12.0 +125 — +12.0 +125 —
Slew Rate SR R > 2k (Note 2) 0.1 0.3 — 0.1 0.3 — Vius
Closed-Loop Bandwidth BW AycL= + 1 (Note 2) 0.4 0.6 — 0.4 0.6 — MHz
Open-Loop Output Resistance Ro — 60 - — 60 — Q
} Vg= + 15V, No Load — 50 60 - 50 60
Power Consumption Pa Vs = +3V, No load — 35 45 - 35 45 mw
Offset Adjustment Range Rp =20kQ — +3 _ - +3 — mvV
NOTES:
1. Long-Term Input Offset Voltage Stability refers to the averaged trend line 2. Sample tested.
of Vos vs. Time over extended periods after the first 30 days of operation. 3. Guaranteed by design.
Excluding the initial hour of operation, changes in Vg during the first 30
operating days are typically 2.5uV.
ELECTRICAL CHARACTERISTICS at Vg =+15V, —55°C < T < +125°C, unless otherwise noted.
OP-T7TA OP-77B
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. MIiN. TYP. MAX. UNITS
Input Offset Voltage Vos — 25 60 - 45 120 uv
Average Input Offset Voltage Drift TCVos (Note 1) — 0.1 0.3 — 0.2 0.6 uVieC
Input Offset Current los — 0.5 2.2 — 0.5 4.5 nA
Average Input Offset Current Drift TClos {Note 2) — 1.6 25 — 1.5 50 pA/°C
Input Bias Current e -0.2 2.4 4 -0.2 2.4 6 nA
Average Input Bias Current Drift TClg (Note 2) — 8 25 — 0.1 3 pA/°C
Input Voltage Range IVR +13 +13.5 — +13 +13.5 — \Y
Common-Mode Rejection Ratio CMRR Vem= £ 13V — 0.1 1.0 — 15 35 uViv
Power Supply Rejection Ratio PSRR Vg=+3Vto +18V — 1 3 — 1 5 uviv
Large-Signal Voltage Gain Avo Ri>2kQ, Vo= £+ 10V 2000 6000 — 1000 4000 — vimVv
~
Output Voltage Swing Vo R >2kQ +12 +13.0 — +12 +13.0 — A\
Power Consumption P4 Vg= + 15V, No Load — 60 75 — 60 75 mw

NOTES:
1. OP-77A: TCVps is 100% tested.
2. Guaranteed by end-point limits.
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ELECTRICAL CHARACTERISTICS at Vg =+15V, Tp =25°C, unless otherwise noted.

OP-77E OP-77F OP-77G

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS

Input Offset Voltage Vos — 10 25 — 20 60 — 50 100 uV

Long-Term Vog Stability Vog/Time (Note 1) — 03 — — 04 — — 0.4 — #VIMo

Input Offset Current los — 03 15 — 03 28 — 0.3 2.8 nA

Input Bias Current Is -0.2 1.2 20 -0.2 1.2 2.8 -0.2 1.2 2.8 nA

Input Noise Voltage €np-p 0.1Hz to 10Hz (Note 2) — 0.35 0.6 — 0.38 0.65 — 038 065 uVpp
fo=10Hz — 10.3 18.0 — 10.5 20.0 — 10.5 20.0

Input Noise Voltage Density en fo = 100Hz (Note 2) — 10.0 13.0 — 10.2 135 — 10.3 13.5 nV/VHz
fo=1000Hz — 96 11.0 — 98 115 -— 9.8 115

Input Noise Current inp-p 0.1Hz to 10Hz (Note 2) — 14 30 - 15 35 — 15 35 PAp-p
fo=10Hz — 0.32 0.80 — 0.35 0.90 — 0.35 0.90

Input Noise Current Density in fo=100Hz (Note 2) — 0.14 0.23 — 0.15 0.27 - 0.15 0.27 pA/vHz
fo=1000Hz — 0.12 0.17 — 0.13 0.18 — 0.13 0.18

Input Resistance—Differential-Mode Rin (Note 3) 26 45 — 1856 45 — 18.5 45 — MQ

Input Resistance—Common-Mode Rincm — 200 —_ — 200 -_ — 200 — GQ

Input Voitage Range IVR +13 +14 — +13 +14 — +13 +14 — Y

Common-Mode Rejection Ratio CMRR Vem= + 13V - 0.1 1.0 — 0.1 1.6 —_ 0.1 1.6 VIV

Power Supply Rejection Ratio PSRR Vg= +3Vto + 18V — 0.7 3.0 — 0.7 3.0 — 0.7 3.0 VIV

Large-Signal Voltage Gain Avo RL22k, Vo= £ 10V 5000 12000 — 2000 6000 - 2000 6000 - VimV
R >10kQ +135 +140 — +135 +140 — +13.5 +14.0 —

Output Voltage Swing Vo RL=2kQ +125 +£13.0 — +125 +13.0 — +12.5 +13.0 — \Y
RL>1kQ +12.0 +125 — +12.0 125 — +12.0 +125 —

Slew Rate SR RL 22k (Note 2) 0.1 03 — 0.1 03 — 0.1 0.3 — V/us

Closed-Loop Bandwidth BW Ayci = + 1.0 (Nate 2) 0.4 06 — 0.4 0.6 — 0.4 0.6 — MHz

Open-Loop Output Resistance Ro — 60 — — 60 — — 60 — Q

. Vg= + 15V, No Load — 50 60 — 50 60 — 50 60

Power Consumption Pa Vs = +3V, No load — 35 45 — 35 45 — 35 45 MW

Offset Adjustment Range Rp = 20kQ — +3 — — +3 — — +3 — mv

NOTES:

1. LongTerm Offset Voltage Stability refers to the averaged trend line of 2. Sample tested.

Vos vs. Time over extended periods after the first 30 days of operation. 3. Guaranteed by design.

Excluding the initial hour of operation, changes in Vogs during the first 30
operating days are typically 2.5uV.
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ELECTRICAL CHARACTERISTICS at Vg =+15V, —25°C <Tp < +85°C for OP-77E/FJ and OP-77E/FZ, 0°C <Ta < +70°C for
OP-77E/FIGP and OP-77E/F/GS, unless otherwise noted.

OP-77E OP-77F OP-77G
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS
J, Z Packages — 10 45 — 20 100 — — —
Input Offset Voltage Vos P Package — 10 55 — 20 100 — 80 150 B
Average Input Offset Voltage J, 2 Package — 0.1 0.3 — 0.2 0.6 —_ — —

Drift TCVos  Ppackage (Vo1 — 03 06 — 04 10 — 07 12 #I°C
Input Offset Current los — 0.5 2.2 — 0.5 4.5 — 05 45 nA
Average Input Offset Current Drift TClos (Note 2) — 1.5 40 — 15 85 — 15 85 pA/°C
Input Bias Current 1} -0.2 24 4.0 -0.2 2.4 6.0 -02 24 60 nA
Average Input Bias Current Drift TClg (Note 2) — 8 40 — 15 60 - 15 60 pA/°C
Input Voltage Range IVR +130 +135 — +13.0 +135 — +13.0 +135 — \Y
Common-Mode Rejection Ratio CMRR Vem= £ 13V — 0.1 1.0 — 0.1 3.0 — 0.1 3.0 wVIv
Power Supply Rejection Ratio PSRR Vg=+3Vto + 18V — 1.0 3.0 — 1.0 5.0 — 1.0 5.0 uViv
Large-Signal Voltage Gain Avo RL=2kQ, Vo= + 10V 2000 6000 —_ 1000 4000 — 1000 4000 — V/mV
Output Voltage Swing Vo RL>2kQ +12 +13.0 — +12 +13.0 — +12 +13.0 — \")
Power Consumption Po Vg= + 15V, No Load — 60 75 — 60 75 — 60 75 mw
NOTES:

1. OP-77E: TCVgs is 100% tested on J and Z packages.
2. Guaranteed by end-point limits.
Optional Offset Nulling Circuit Burn-In Circuit
—O V+
QuUTPUT
1 S
= -18V
PINOUTS SHOWN FOR J, P, AND Z PACKAGES PINOUTS SHOWN FOR J, P, AND Z PACKAGES
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cal 237 Whitney Place Information furnished by Calogic is believed to be accurate and reliable.
Comomnion Fremont, CA 94539 Howaever, no responsibility is assumed for its use; nor for any infringement of
(415) 656-2900 patents or other rights of third parties which may result from its use. No license
TLX: 6771346 is granted by implication or otherwise under any patent or patent rights of
FAX: (415) 651-1076 é Calogic.
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