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OPAXx192 36-V, Precision, Rail-to-Rail Input/Output, Low Offset Voltage,
Low Input Bias Current Op Amp with e-trim™

1 Features

Low Offset Voltage: +5 pv

Low Offset Voltage Drift: £0.2 pV/°C

Low Noise: 5.5 nV/VHz at 1 kHz

High Common-Mode Rejection: 140 dB

Low Bias Current: £5 pA

Rail-to-Rail Input and Output

Wide Bandwidth: 10 MHz GBW

High Slew Rate: 20 V/us

Low Quiescent Current: 1 mA per Amplifier
Wide Supply: +2.25V to +18 V, 4.5V to 36 V
EMI/RFI Filtered Inputs

Differential Input Voltage Range to Supply Rail
High Capacitive Load Drive Capability: 1 nF
Industry Standard Packages:

— Single in SOIC-8, SOT-23-5, and VSSOP-8
— Dual in SOIC-8 and VSSOP-8

— Quad in SOIC-14 and TSSOP-14

Applications

Multiplexed Data-Acquisition Systems
Test and Measurement Equipment
High-Resolution ADC Driver Amplifiers
SAR ADC Reference Buffers
Programmable Logic Controllers
High-Side and Low-Side Current Sensing
High Precision Comparator

3 Description

The OPAx192 family (OPA192, OPA2192, and
OPA4192) is a new generation of 36-V, e-trim
operational amplifiers.

These devices offer outstanding dc precision and ac
performance, including rail-to-rail input/output, low
offset (5 uV, typ), low offset drift (+0.2 uVv/°C, typ),
and 10-MHz bandwidth.

Unique features such as differential input-voltage
range to the supply rail, high output current (65 mA),
high capacitive load drive of up to 1 nF, and high
slew rate (20 V/us) make the OPA192 a robust, high-
performance operational amplifier for high-voltage
industrial applications.

The OPA192 family of op amps is available in
standard packages and is specified from —40°C to
+125°C.

Device Information®

PART NUMBER PACKAGE BODY SIZE (NOM)
SOIC (8) 4.90 mm x 3.90 mm
OPA192 SOT-23 (5) 2.90 mm x 1.60 mm
VSSOP (8) 3.00 mm x 3.00 mm
SOIC (8) 4.90 mm x 3.90 mm

OPA2192
VSSOP (8) 3.00 mm x 3.00 mm
SOIC (14) 8.65 mm x 3.90 mm

OPA4192
TSSOP (14) 5.00 mm x 4.40 mm

(1) For all available packages, see the package option addendum
at the end of the data sheet.

OPA192 in a High-Voltage, Multiplexed, Data-Acquisition System
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4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision D (September 2015) to Revision E Page
e Changed PW package from product preview to producCtion GALA.............cooueieiiiieiiiieiiee et 1
« Added PW package to test condition for input offset voltage drift.............oocieiiiiiiiiii e 8
* Added PW package to test condition for input offset voltage drift............oouiiiiiiii e 10
e Added PW package CONAItioN t0 FIGUIE 8 .......oiiiiiiiiiieiiiie ettt ettt e et e b e e st e s e e s b e e et e e naneas 13
¢ Added PW package condition 10 FIGUIE 10 ........oiiiiiiiiiiiiiiiiiiiee e ettt e e e et e e e e et e e e e e st e e e e s st e e e e e e satb e e e e e s antbeeeeesantaeeeessnraeeas 13
* Added PW package condition to Figure 52 . 22
e Changed FigUure 70 tO fiX TYPOS ....ueiiiieeiiiiieiiii etttk ettt e et e e ekt e s b et e et et e st et e s b et e et e e e st e e s ne e e e b e e nanr e e s 36
Changes from Revision C (March 2015) to Revision D Page
* Changed device status to Production Data; OPA4192 released t0 ProducCtion .............ccceiiiiiiiiiiieiiiiiiee e 1
e Deleted footnote 2 from Device INfOrmation table ...........c.oooiiiiiiiii e 1
« Deleted footnote 2 from Pin Configuration and FUNCIONS SECHON ..........ccciiiiiiiieiiiiiiee et e e eaaee e e e

* Changed ESD Ratings table: added correct OPA4192 CDM specifications

« Added Frequency Response, Crosstalk parameter to Electrical Characteristics: Vg = 4 V to +18 V table .............ccceeee. 9
« Added Frequency Response, Crosstalk parameter to Electrical Characteristics: Vg = £2.25 V to +4 V table .................... 11

Changed Typical Characteristics to current standards (split curves and table of graphs into separate sections to be
SDS compliant)

¢ Added Crosstalk vs Frequency row to Table 1
LI Vo (o (=0 B o U= S TP TP P PP PUPRPPPR PPN 20
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Changes from Revision B (March 2014) to Revision C Page
¢« Added CDM row for OPA2192, OPA4192 in ESD RatiNgS taBIE ........ueiiiiiiiieee et 6
¢ Changed input offset voltage values for Vgy 2 (V+) — 1.5 V teSt CONAItioN .......ocoiiiiiiiiiiiiiiec e 8
« Changed Input offset voltage parameter typical specs for Vg = (V+) — 1.5 V test conditions ..........ccocceeeeeiiiiiiieniiiieneenne
e Changed test conditions for dVog/dT PAr&MELE .........c.eviiiiiierieie ittt e e sre e sereeesereeeaes
« Changed input offset voltage max values and test conditions for V¢, = (V+) — 3 V test condition
* Changed input offset voltage values and test conditions for V¢, = (V+) — 1.5 V test condition ..........cccoccveeieiiiiiiiienininenn.
« Changed Input offset voltage parameter typical specs for Vg = (V+) — 1.5 V test conditionsS ..........ccoooviiiieniiiiiieeniieeen. 10
¢ Changed test conditions for dVog/AT PAr@MELET .......cvviiiiiiiiiie et e s e e e e et e e e e e s stb e e e e e sabraeeessasbaeeaesensaees 10
¢ Added text to last bullet of Layout GUIAEINES SECHION........ciiiiiiiieiiiii ettt e e e e rabe e e e e s eeneeas 35
Changes from Revision A (January 2014) to Revision B Page

« Added ESD Ratings and Recommended Operating Conditions tables, and Parameter Measurement Information,
Application and Implementation, Power-Supply Recommendations, and Device and Documentation Support
sections, and MOVEA EXISHING SECHONS ......o.ueiiieiiiiiiie ettt e e ettt e e e ettt e e e s sttt eeeeaaateeeeeeanteeeaeeaseneeeeeasbaeeaeaansbeeeaeaansaneaaeaanees 1

¢ Changed all OPA192 and OPA2192 packages to production data
« Changed package names to latest standard; changed all MSOP to VSSOP, SO to SOIC, and SOT23 to SOT

e Deleted DCK package pin CONFIGUIBLION. ........uuiiiiiieiieee ittt s ekt s e st e e st e e s e e e s be e e snn e e nneeesnneas 4
¢ Added thermal information for OPA192 DBV and DGK packages

¢ Added OPA2192 and OPA4192 Thermal Information tables ...........cccccccevvinenenn.

« Added rows with additional test conditions to input offset voltage parameter

¢ Changed Input offset voltage drift PATAMELET .........coiiiiiiie et e e e e e e s e e e e e s b e e e e s aaba et e e s stbaeeeesnnsraeeas 8
LI O o F=TaTo T=To I @41V, | 24 2 88 (=1 A ote] g To 11 1 o] o PP PRI 8
e Added rows with additional test conditions to input offset voltage parameter............ccocvviriiie i 10
¢ Changed Input offset Voltage drift PArAMELET .......c.coiiiiiiie e e e s e e e e s st e e e e s etb et e e e snstaaeeeesnraeeas 10
LI O F=T g To T=To Il o Sy Sl o T T =Ty 4 1= = S PRSPPI 10
e Changed CMRR tESt CONUILIONS .....ccueiiiiieiiiii ettt ettt e et e e bt e e bt e e b et e s b et e e be e e e b et e sane e e s ne e e entneenanneennneees 10
LI Yo [o [=To @ I0 i o]0 A =T=Tox i o] o PO PRPOPPPRP

« Added typical characteristic curves to Table 1
¢ Added T, = 25°C to Typical Characteristics condition line

¢ Added nine new histogram plots from Figure 2 t0 Figure 10 .........coiiiiiiieiiiiiiie ettt e e s eee e e st e e e s sebaee e e s eenaaeeaesenes 13
¢ Changed Figure 11 to show more units

e Changed Figure 19 .......ococoiiiiiiiiieiiee e

LI Yo (o [=To I (YA (oY o] o] for=\e o) a I Iak0] gn g = Vi Lo g TCT=Tox i o] o NP PRSP 31
e Changed text in Layout GUIAEINES SECLION ........iiiiiiiiiiiie ettt e ettt ettt e e e e ettt e e e e aatb et e e e e antbe e e e e anbbeeeeesnbeeeeeesnnbneeas 35
Changes from Original (December 2013) to Revision A Page
« Changed first paragraph of 16-Bit Precision Multiplexed Data-Acquisition System SECtION ..........ccccveevviiiereeeiiiiere e 31
e Changed FigUure 66 AN I ...........oiiiiiiiiiiee ittt ettt e e e oottt e e e skt b et e e e e bbbt e e e e eaebe e e e e e anbbeeeaeeanbaeeeaeaannneeeaean 31
e Changed TIDUL81 reference deSigN It ..........oo ittt e s ne e e e nneas 32
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5 Pin Configuration and Functions

DBV Package: OPA192
5-Pin SOT
Top View
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D and DGK Packages: OPA192
8-Pin SOIC and VSSOP

Top View
O
NC™ E El NC™
-IN IZ;,—D_LZI V+
+IN E EI ouT
V- E El NC™

(1) NC = No internal connection.

D and DGK Packages: OPA2192
8-Pin SOIC and VSSOP
Top View

O

D and PW Packages: OPA4192
14-Pin SOIC and TSSOP
Top View

(¢}

-INA | 2 AA E'—IND
+INA|E EIHND
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+INB | 5 EHNC
-INB | 6 E'—INC
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Pin Functions: OPA192
PIN
CAME 5 500 OPA192 o DESCRIPTION
DGK (vSsop) | DBV (SOT)
+IN 3 3 | Noninverting input
—-IN 2 4 | Inverting input
NC 1,5,8 — — No internal connection (can be left floating)
ouT 6 1 O Output
V+ 7 5 — Positive (highest) power supply
V- 4 2 — Negative (lowest) power supply
Pin Functions: OPA2192 and OPA4192
PIN
i Sl 2 o DESCRIPTION
NAME D (SOIC), D (SOIC),
DGK (VSSOP) | PW (TSSOP)
+IN A 3 3 | Noninverting input, channel A
+IN B 5 5 | Noninverting input, channel B
+IN C — 10 | Noninverting input, channel C
+IN D — 12 | Noninverting input, channel D
-IN A 2 | Inverting input, channel A
-INB 6 | Inverting input, channel B
-INC — | Inverting input,,channel C
—-IND — 13 | Inverting input, channel D
OUT A 1 O Qutput, channel A
OouUT B 7 O Qutput, channel B
ouTC — O Qutput, channel C
OuUT D — 14 O Qutput, channel D
V+ 8 4 — Positive (highest) power supply
V- 11 — Negative (lowest) power supply

Copyright © 2013-2015, Texas Instruments Incorporated
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6 Specifications
6.1 Absolute Maximum Ratings®
over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
Supply voltage, Vs = (V+) — (V-) . 20 \%
(40, single supply)
Common-mode (V=-)-0.5 (v+) + 0.5
) ) ) Voltage - - \%
Signal input pins Differential (V+) - (V=) +0.2
Current *10 mA
Output short circuit® Continuous
Operating range -55 150
Temperature Junction 150 °C
Storage, Tsyg -65 150

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) Short-circuit to ground, one amplifier per package.

6.2 ESD Ratings

VALUE UNIT

V(EsD) Electrostatic discharge ’ Human-body model (HBM), per ANSI/ESDA/JEDEC JsS-001® +4000 \%
OPA192

V(EsD) Electrostatic discharge ’ Charged-device model (CDM), per JEDEC specification JESD22-C101®@ ’ +1000 ‘ \%
OPA2192

V(EsD) Electrostatic discharge ’ Charged-device model (CDM), per JEDEC specification JESD22-C101®@ ’ +750 ‘ \%
OPA4192

V(Esb) Electrostatic discharge ‘ Charged-device model (CDM), per JEDEC specification JESD22-C101®@ ‘ +500 ‘ \%

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
Supply voltage, Vs = (V+) — (V-) 4.5 (£2.25) 36 (x18) \
Specified temperature -40 +125 °C
6 Submit Documentation Feedback Copyright © 2013-2015, Texas Instruments Incorporated
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6.4 Thermal Information: OPA192

OPA192
THERMAL METRIC® D (SOIC) DBV (SOT) DGK (VSSOP) UNIT
8 PINS 5 PINS 8 PINS
Rgia Junction-to-ambient thermal resistance 115.8 158.8 180.4 °C/IW
ReaJc(top) Junction-to-case(top) thermal resistance 60.1 60.7 67.9 °C/W
Reis Junction-to-board thermal resistance 56.4 44.8 102.1 °C/W
Wit Junction-to-top characterization parameter 12.8 1.6 10.4 °C/W
Wis Junction-to-board characterization parameter 55.9 4.2 100.3 °C/IW
Raic(bot) Junction-to-case(bottom) thermal resistance N/A N/A N/A °C/IW

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.

6.5 Thermal Information: OPA2192

OPA2192
THERMAL METRIC® D (SOIC) DGK (VSSOP) UNIT
8 PINS 8 PINS
Rgia Junction-to-ambient thermal resistance 107.9 158 °C/W
RaJc(top) Junction-to-case(top) thermal resistance 53.9 48.6 °C/W
Raig Junction-to-board thermal resistance 48.9 78.7 °C/W
Wit Junction-to-top characterization parameter 6.6 3.9 °C/W
Wis Junction-to-board characterization parameter 48.3 77.3 °C/W
Raic(bot) Junction-to-case(bottom) thermal resistance N/A N/A °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.

6.6 Thermal Information: OPA4192

OPA4192
THERMAL METRIC® D (SOIC) PW (TSSOP) UNIT
14 PINS 14 PINS
Rgia Junction-to-ambient thermal resistance 86.4 92.6 °C/W
RaJc(top) Junction-to-case(top) thermal resistance 46.3 275 °C/W
Rgip Junction-to-board thermal resistance 41.0 33.6 °C/W
Wit Junction-to-top characterization parameter 11.3 1.9 °C/W
Wis Junction-to-board characterization parameter 40.7 33.1 °C/W
Raic(bot) Junction-to-case(bottom) thermal resistance N/A N/A °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.
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6.7 Electrical Characteristics: Vg=+*4 Vto x18 V (Vg =+8 Vto +36 V)
At T, = +25°C, Veu = Vour = Vs / 2, and R oap = 10 kQ connected to Vg / 2, unless otherwise noted.

Product Folder Links: OPA192 OPA2192 OPA4192

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX UNIT
OFFSET VOLTAGE
+5 +25
Tp=0°C to 85°C +8 +50
v Inout offset volt Ta =—-40°C to +125°C +10 +75 v
nput offset voltage
o8 P 9 +10 wo0| "
Vem= (V#) =15V T =0°C to 85°C +25 +150
Ta =-40°C to +125°C +50 +250
Ta=0°C to 85°C +0.1 +0.5
D packages only
. Tp =-40°C to +125°C +0.15 +0.8
dVos/dT Input offset voltage drift pv/°ec
T =0°C to 85°C +0.1 +0.8
DBV, DGK, and PW packages only
Ta =—-40°C to +125°C +0.2 +1.0
PSRR ;‘:i"ge"su”p'y rejection | = _40°C to +125°C +0.3 +10| pvv
INPUT BIAS CURRENT
_ +5 +20 pA
Ig Input bias current
Ta =-40°C to +125°C +5 nA
+2 +20 pA
los Input offset current
Tp =-40°C to +125°C +2 nA
NOISE
) (V-) =01V <Vey<(VH) -3V f=0.1 Hz to 10 Hz 1.30
E, Input voltage noise UWVWpp
(V#) =15V <Vey<(V+H)+0.1V |f=0.1Hzto 10 Hz 4
f =100 Hz 10.5
(V=) —=0.1V<Vey<(V+) -3V =1 H 55
i = y4 .
e, Input voltage noise Nz
densty (V) =15V < Vgy < (V+) + 0.1V =100 Hz 3
+)—1. < < +)+ 0.
™ f=1kHz 125
NOISE (continued)
. Input current noise _
in density f=1kHz 15 fANHZ
INPUT VOLTAGE
Common-mode voltage
Vewm range (V-)-0.1 (V+) +0.1 \
120 140
(V-)-01V<Vey<(V+) -3V
Ta =—-40°C to +125°C 114 126 dB
cMRR ~ Common-mode 100 120
rejection ratio (V+) = 1.5V < Vg < (V+)
Ta =-40°C to +125°C 86 100
(V+) =3V <Vey<(V+)-15V See Typical Characteristics
INPUT IMPEDANCE
Zp Differential 100 1.6 MQ || pF
13,
Zic Common-mode 1]]6.4 10pl? I
OPEN-LOOP GAIN
(V5) +0.6 V < Vo < (V+) = 0.6 V, 120 134
| Rioap =2KkQ Ta =—40°C to +125°C 114 126
AoL Open-loop voltage gain dB
(V=) + 0.3V < Vg < (V+) = 0.3V, 126 140
Rioap = 10 kQ Ta =—40°C to +125°C 120 134
8 Submit Documentation Feedback Copyright © 2013-2015, Texas Instruments Incorporated
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Electrical Characteristics: Vg =4 V to £18 V (Vg = +8 V to +36 V) (continued)

At Tp = +25°C, Vey = Vour = Vs / 2, and R gap = 10 kQ connected to Vg / 2, unless otherwise noted.

PARAMETER | TEST CONDITIONS ‘ MIN TYP MAX UNIT
FREQUENCY RESPONSE
GBW Unity gain bandwidth 10 MHz
SR Slew rate G =1, 10-V step 20 Vius
Vg=#18V, G = 1, 10-V step 1.4
To 0.01%
o Vg=#18V, G =1, 5-V step 0.9
ts Settling time ps
V=218V, G =1, 10-V step 2.1
To 0.001%
V=18V, G =1, 5-V step 1.8
tor Overload recovery time | Viy x G = Vg 200 ns
Total harmonic _ _ _
THD+N distortion + noise G=1,f=1kHz, Vo =3.5 Vgus 0.00008%
OPA2192 and OPA4192, at dc 150
Crosstalk dB
OPA2192 and OPA4192, f = 100 kHz 130
OUTPUT
No load 5 15
Positive rail Rioap = 10 kQ 95 110
Voltage output swing Rioap = 2 KQ 430 500
Vo g mv
from rail No load 5 15
Negative rail Rioap = 10 kQ 95 110
Rioap = 2 kQ 430 500
Isc Short-circuit current +65 mA
CLoap Capacitive load drive See Typical Characteristics
Open-loop output _ _ )
Zo impedance f=1MHz, Io =0 A, see Figure 31 375 Q
POWER SUPPLY
| Quiescent current per lo=0A 1 12 mA
Q amplifier Ta = —40°C to +125°C, Io = 0 A 15
TEMPERATURE
Thermal protection® 140 °C
(1) For a detailed description of thermal protection, see the Thermal Protection section.
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6.8 Electrical Characteristics: Vg =+2.25Vto 4V (Vg=+4.5V to +8V)
At T, = +25°C, Vem = Vout = Vs / 2, and R pap = 10 kQ connected to Vg / 2, unless otherwise noted.

PARAMETER TEST CONDITIONS | MIN TYP MAX UNIT
OFFSET VOLTAGE
+5 +25
Vem = (VH) =3V Ta = 0°C to 85°C +8 +50 uv
Ta =—-40°C to +125°C +10 +75
Vos Input offset voltage (V+) =35V <Vey<(V+)-15V See Common-Mode Voltage Range section
+10 +40
Vem = (V) =15V Ta = 0°C to 85°C +25 +150 pv
Ta =-40°C to +125°C +50 +250
Vew = (V4) =3V, Ta=0°C to 85°C +0.1 +0.5
D packages only Ta = —40°C to +125°C +0.15 +0.8
dVos/dT Input offset voltage drift Vew = (VH) =3V, Ta=0°C to 85°C +0.1 +0.8| pv/°C
DBV, DGK, and PW packages only Ta = —40°C to +125°C +0.2 +1.1
Vem = (V4+) = 1.5 V, T = —40°C to +125°C +0.5 +3
PSRR ;‘i;’ger‘su"p'y rejection Ta = —40°C to +125°C, Vey = Vg / 2 — 0.75 V +1 v,
INPUT BIAS CURRENT
. +5 +20 pA
I Input bias current
Ta =-40°C to +125°C +5 nA
*2 20| pA
los Input offset current
Ta =—-40°C to +125°C +2 nA
NOISE
) (V=) = 0.1V < Vey < (V4) =3V, f= 0.1 Hz to 10 Hz 1.30
= Input voltage noise UVpp
(V#) =15V < Vgy < (V+) + 0.1V, f = 0.1 Hz to 10 Hz 4
(Vo) - 01V <V, (V4 -3V f=100 Hz 10.5
—) —0. < < (V+) —
, _ o f=1kHz 55
en Input voltage noise density nVAHz
(V4) =15V <Vey < (V+) + 0.1V =100 Hz 32
+)-15V< < (V+) + 0.
o f=1KkHz 125
in Input current noise density f=1kHz 15 fANHZ
INPUT VOLTAGE
Common-mode voltage
Vem range (V-)-0.1 (V+) +0.1 Y,
94 110
(V9 —=0.1V <Vey<(VH) -3V
Tp =-40°C to +125°C 90 104 4B
CMRR ;ctJir:mon-mode rejection o 15v<v v 100 120
+)-15V< < (V+
oM Tp = —40°C to +125°C 84 100
(V+) =3V <Vey<(V+) =15V See Typical Characteristics
INPUT IMPEDANCE
Zp Differential 100 1.6 MQ || pF
13
Zc Common-mode 1]6.4 lop'? I
OPEN-LOOP GAIN
(V-) + 0.6V < Vo < (V+)—06V, 110 120
] Rioap = 2 kQ Ta =—40°C to +125°C 100 114
AoL Open-loop voltage gain dB
(V-) + 0.3V < Vg < (V4) =03V, 110 126
Rioap =10 kQ T = —40°C to +125°C 110 120
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Electrical Characteristics: Vg =+£2.25V to #4 V (Vg = +4.5 V to +8 V) (continued)

At T, = +25°C, Vem = Vout = Vs / 2, and R pap = 10 kQ connected to Vg / 2, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
FREQUENCY RESPONSE
GBW Unity gain bandwidth 10 MHz
SR Slew rate G =1, 10-V step 20 Vius
ts Settling time To 0.01% Vg=%3V, G =1, 5V step 1 us
tor Overload recovery time VinX G = Vg 200 ns
Crosstalk OPA2192 and OPA4192, at dc 150 B
OPA2192 and OPA4192, f = 100 kHz 130
OUTPUT
No load 5 15
Positive rail Rioap = 10 kQ 95 110
Vo Voltage output swing from Rioap =2 kQ 430 500 mv
rail No load 5 15
Negative rail Rioap = 10 kQ 95 110
Rioap = 2 kQ 430 500
Isc Short-circuit current +65 mA
CLoap Capacitive load drive See Typical Characteristics
Z icr’np;e”d'fnocpeo“‘p”t f=1MHz, Io=0 A, see Figure 31 375 Q
POWER SUPPLY
I aQrzie_s_cent current per Io=0A 1 12 mA
plifier Ta = —40°C to +125°C 15
TEMPERATURE
Thermal protection® 140 °C
(1) For a detailed description of thermal protection, see the Thermal Protection section.
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6.9 Typical Characteristics

Table 1. Table of Graphs

DESCRIPTION

FIGURE

Offset Voltage Production Distribution

Figure 1 to Figure 6

Offset Voltage Drift Distribution

Figure 7 to Figure 10

Offset Voltage vs Temperature

Figure 11

Offset Voltage vs Common-Mode Voltage

Figure 12 to Figure 14

Offset Voltage vs Power Supply Figure 15
Open-Loop Gain and Phase vs Frequency Figure 16
Closed-Loop Gain and Phase vs Frequency Figure 17
Input Bias Current vs Common-Mode Voltage Figure 18
Input Bias Current vs Temperature Figure 19
Output Voltage Swing vs Output Current (maximum supply) Figure 20
CMRR and PSRR vs Frequency Figure 21
CMRR vs Temperature Figure 22
PSRR vs Temperature Figure 23
0.1-Hz to 10-Hz Noise Figure 24
Input Voltage Noise Spectral Density vs Frequency Figure 25
THD+N Ratio vs Frequency Figure 26
THD+N vs Output Amplitude Figure 27
Quiescent Current vs Supply Voltage Figure 28
Quiescent Current vs Temperature Figure 29
Open Loop Gain vs Temperature Figure 30
Open Loop Output Impedance vs Frequency Figure 31
Small Signal Overshoot vs Capacitive Load (100-mV Output Step) Figure 32, Figure 33
No Phase Reversal Figure 34
Positive Overload Recovery Figure 35
Negative Overload Recovery Figure 36
Small-Signal Step Response (100 mV) Figure 37, Figure 38
Large-Signal Step Response Figure 39
Settling Time Figure 40 to Figure 43
Short-Circuit Current vs Temperature Figure 44
Maximum Qutput Voltage vs Frequency Figure 45
Propagation Delay Rising Edge Figure 46
Propagation Delay Falling Edge Figure 47
Crosstalk vs Frequency Figure 48
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6.10 Typical Characteristics

At To = 25°C, Vg =218V, Vo = Vs / 2, R oap = 10 kQ connected to Vg / 2, and C, = 100 pF, unless otherwise noted.

Offset Voltage (uV)

Figure 1. Offset Voltage Production Distribution at 25°C
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Figure 2. Offset Voltage Production Distribution at 125°C
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Figure 3. Offset Voltage Production Distribution at 85°C
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Figure 4. Offset Voltage Production Distribution at 0°C
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Figure 5. Offset Voltage Production Distribution at —25°C
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Figure 6. Offset Voltage Production Distribution at —40°C
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Typical Characteristics (continued)

At T, = 25°C, Vg =18 V, Ve = Vs / 2, R oap = 10 kQ connected to Vg / 2, and C_ = 100 pF, unless otherwise noted.

70 50
Distribution Taken From 120 Amplifiers Distribution Taken From 75 Amplifiers
60 SOIC, T, =-40°C to +125°C SOT and VSSOP, T, = -40°C to +125°C
40
50
S S
Tn/ 40 Tn/ 30
g g
230 220
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0 N~ 00 0 - (<) N~ [Te] ™ - - [32) [Te) ~ [} -
$5339699 ©OS5000 0o 4 ¢ ¢ 9 ¢ 5 © S © S o
Offset Voltage Drift (uV/°C) Offset Voltage Drift (uV/°C)
OPA192ID and OPA2192ID OPA192IDBV, OPA192IDGK, OPA2192IDGK, and OPA4192IPW
Figure 7. Offset Voltage Drift Distribution Figure 8. Offset Voltage Drift Distribution
from —40°C to +125°C from —40°C to +125°C
70 30
Distribution Taken From 120 Amplifiers Distribution Taken From 75 Amplifiers
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Offset Voltage Drift (uV/°C) Offset Voltage Drift (uV/°C)
OPA192ID and OPA2192ID OPA192IDBV, OPA192IDGK, OPA2192IDGK, and OPA4192IPW
Figure 9. Offset Voltage Drift Distribution Figure 10. Offset Voltage Drift Distribution
from 0°C to 85°C from 0°C to 85°C
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190 Typical Units Shown 5 Typical Units Shown
75
50 25
25 _
e 2 - A
w0 Y
S T 3 R =
> s > A
\\\ Vew=-18.1V
-50 -25
—75
-100 -50
-75 -50 -25 0 25 50 75 100 125 150 -20 -15 -10 -5 0 5 10 15 20
Temperature (°C) Vew (V)
Figure 11. Offset Voltage vs Temperature Figure 12. Offset Voltage vs Common-Mode Voltage
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Typical Characteristics (continued)

At T, = 25°C, Vg = +18 V, Vey

=Vs/ 2, Rioap = 10 kQ connected to Vg / 2, and C_ = 100 pF, unless otherwise noted.

Figure 17. Closed-Loop Gain and Phase vs Frequency
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Figure 13. Offset Voltage vs Common-Mode Voltage Figure 14. Offset Voltage vs Common-Mode Voltage
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Figure 18. Input Bias Current vs Common-Mode Voltage
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