Ordering & Technical Design & Support & P SIS
E quality documentation development E training E %IP‘—T}K

13 TEXAS OPA131, OPA2131, OPA4131
INSTRUMENTS ZHCSON9B - NOVEMBER 1994 - REVISED JULY 2024
OPAx131 B FET BN E KRS

1 Rpik 3 Ui
* FET#iA : lg = 50pA ( & KAH ) OPAX131 &% FET % N\iz 5BUK 8% LMK B St = 1
o ARCFHE - &K 7500V ft. OPA131 HiFig. OPA2131 XUiHiE 1 OPA4131
o TRHEJEHIETEH : +4.5V & +18V DY T8 R AR B L @ 51 EHEES , TR B AL
o JEHEEZE 10V/vs i TR I0

o EE : AMHz
o AN RIS
o FIEIE. XUEIE. TEERA

OPAXx131 R AR MLH (i@ e , BF A HH
JE fRAS AR sh S e

. RO IE A XGETE A KR 8 51 SOIC 2 T ik 25
2 B2 s, PUERRASR A 14 31 BRI 16 311 SOIC 1 s
« R4 (DAQ) Radsf B DL N2 14 5] PDIP $h3,
o IREARIER REEERE
o SIS AR SRR ﬁiﬁ; (1)
o M 1]
L (ECG) OPA131 WIS D (SOIC, 8)
OPA2131 E D (SOIC, 8)
D (SOIC, 14)
OPA4131 VU 5 DW ( SOIC , 16 )
N (PDIP, 14)

(1) AXREZEE , ESHT 9.

1MQ

X § —
N p} Vour

fe R B RS A

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
English Data Sheet: SBOS040


https://www.ti.com/solution/data-acquisition-daq
https://www.ti.com/solution/flow-transmitter
https://www.ti.com/solution/lab-field-instrumentation
https://www.ti.com/solution/electrocardiogram-ecg
https://www.ti.com.cn/product/cn/opa131?qgpn=opa131
https://www.ti.com.cn/product/cn/opa2131?qgpn=opa2131
https://www.ti.com.cn/product/cn/opa4131?qgpn=opa4131
https://www.ti.com.cn/cn/lit/pdf/ZHCSON9
https://www.ti.com.cn/product/cn/OPA131?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/OPA131?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/OPA131?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/OPA131?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SBOS040

OPA131, OPA2131, OPA4131
ZHCSON9B - NOVEMBER 1994 - REVISED JULY 2024

Table of Contents

4 Pin Configuration and Functions...................ccccoccee

5 Specifications

5.1 Absolute Maximum Ratings.........cccccoeeviieiinieneniieeenne
5.2 Recommended Operating Conditions..............ccccue....
5.3 Thermal Information - OPA131......oevveeeiiiiiiiiieienn,
5.4 Thermal Information - OPA2131......ueeeiiiiiiiiiiiiieen,
5.5 Thermal Information - OPA4131.......eoeeiiiiiiiiiiiiiinnn.
5.6 Electrical CharacteristiCS.........cevvvvveeieeeeeeiiiiiiiiieiecn,

5.7 Typical Characteristics

I3 TEXAS

INSTRUMENTS

www.ti.com.cn

6 Application and Implementation.................................. 12
6.1 Application Information...........ccccecvreiiiiineeciieee 12
6.2 Typical Application...........cccooveeiiiiiiiiee e 12

7 Device and Documentation Support............................ 13
EAE 3 R 5 1 R 13
7.2 SERFTEIR oo 13
7.3 Trademarks. .......ccoouiuiiieieiiiee e 13
T4 B S s 13
7.5 ARIBEIR oo 13

8 Revision History..............cocoiiiiiiii 13

9 Mechanical, Packaging, and Orderable Information.. 14

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA131 OPA2131 OPA4131

English Data Sheet: SBOS040


https://www.ti.com.cn/product/cn/opa131?qgpn=opa131
https://www.ti.com.cn/product/cn/opa2131?qgpn=opa2131
https://www.ti.com.cn/product/cn/opa4131?qgpn=opa4131
https://www.ti.com.cn/cn/lit/pdf/ZHCSON9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSON9B&partnum=OPA131
https://www.ti.com.cn/product/cn/opa131?qgpn=opa131
https://www.ti.com.cn/product/cn/opa2131?qgpn=opa2131
https://www.ti.com.cn/product/cn/opa4131?qgpn=opa4131
https://www.ti.com/lit/pdf/SBOS040

13 TEXAS

INSTRUMENTS

www.ti.com.cn

OPA131, OPA2131, OPA4131
ZHCSON9B - NOVEMBER 1994 - REVISED JULY 2024

4 Pin Configuration and Functions
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& 4-1. OPA131 D Package, 8-Pin SOIC (Top View)

% 4-1. Pin Functions: OPA131

e PIN o TYPE DESCRIPTION
+IN Input Noninverting input, channel A
-IN 2 Input Inverting input, channel A
NC 1,5 — Do not connect these pins()
NC 8 — No internal connection. Float this pin.
ouT 6 Output Output
V+ 7 Power Positive (highest) power supply
V- 4 Power Negative (lowest) power supply

(1) Existing layouts for the OPA131 D package before revision B of this data sheet do not need to be redesigned.
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&l 4-2. OPA2131 D Package, 8-Pin SOIC (Top View)

% 4-2. Pin Functions: OPA2131

ERE PIN o) TYPE DESCRIPTION
+IN A 3 Input Noninverting input, channel A
+IN B 5 Input Noninverting input, channel B
-INA 2 Input Inverting input, channel A
-INB 6 Input Inverting input, channel B
OUTA 1 Output Output, channel A
ouTB 7 Output Output, channel B
V+ 8 Power Positive (highest) power supply
V- 4 Power Negative (lowest) power supply
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% 4-3. Pin Functions: OPA4131 D and N packages

Kl 4-3. OPA4131 D Package, 14-Pin SOIC, and N Package, 14-Pin PDIP (Top View)

Product Folder Links: OPA131 OPA2131 OPA4131

e PIN e TYPE DESCRIPTION
+IN A 3 Input Noninverting input, channel A
+IN B 5 Input Noninverting input, channel B
+IN C 10 Input Noninverting input, channel C
+IN D 12 Input Noninverting input, channel D
-INA 2 Input Inverting input, channel A
-INB 6 Input Inverting input, channel B
-INC 9 Input Inverting input, channel C
-IND 13 Input Inverting input, channel D
OUT A 1 Output Output, channel A
OouTB Output Output, channel B
ouTC Output Output, channel C
OouUTD 14 Output Output, channel D
V+ Power Positive (highest) power supply
V- 11 Power Negative (lowest) power supply
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Kl 4-4. OPA4131 DW Package, 16-Pin SOIC (Top View)

3 4-4. Pin Functions: OPA4131 DW Package

RRE PIN o) TYPE DESCRIPTION
+IN A 3 Input Noninverting input, channel A
+IN B 5 Input Noninverting input, channel B
+IN C 12 Input Noninverting input, channel C
+IN D 14 Input Noninverting input, channel D
-INA 2 Input Inverting input, channel A
-INB 6 Input Inverting input, channel B
-INC 1 Input Inverting input, channel C
-IND 15 Input Inverting input, channel D
OUTA 1 Output Output, channel A
ouTB 7 Output Output, channel B
ouTC 10 Output Output, channel C
OuUTD 16 Output Output, channel D
V+ 4 Power Positive (highest) power supply
V- 13 Power Negative (lowest) power supply
NC 8,9 — No internal connection. Float this pin.
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5 Specifications
5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Dual supply +18
Vs Supply voltage, (V+) - (V-) - \%
Single supply 36
Input voltage(@ (V-)-05 (V+)+05 \%
Input current(2) +10 mA
Isc Output short-circuit® Continuous
Ta Operating temperature -55 125 °C
T, Junction temperature 150 °C
Tstg Storage temperature -55 125 °C

@
(©)

Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.
Input pins are diode-clamped to the power-supply rails. Input signals that can swing more than 0.5V beyond the supply rails must be
current limited to 10mA or less.
Short-circuit to ground, one amplifier per package.

5.2 Recommended Operating Conditions

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

MIN NOM MAX UNIT
Dual supply 4.5 +15 +18
Vs Supply voltage, (V+) - (V -) - \Y;
Single supply 9 30 36
Ta Ambient temperature -40 +85 °C
6 R 15 Copyright © 2024 Texas Instruments Incorporated
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5.3 Thermal Information - OPA131

OPA131
THERMAL METRIC(") D (SOIC) UNIT

8 PINS
R ya Junction-to-ambient thermal resistance 150 °C/W
R 0 Jc(top) Junction-to-case (top) thermal resistance 74 °C/W
Rous Junction-to-board thermal resistance 62 °C/W
wr Junction-to-top characterization parameter 19.7 °C/W
W Junction-to-board characterization parameter 54.8 °C/W
R 0 ycboty Junction-to-case (bottom) thermal resistance N/A °C/W

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

report.

5.4 Thermal Information - OPA2131

OPA2131
THERMAL METRIC(") D (SOIC) UNIT
8 PINS
Roya Junction-to-ambient thermal resistance 150 °C/W
R0 Jc(top) Junction-to-case (top) thermal resistance 52.3 °C/W
Ro s Junction-to-board thermal resistance 63.5 °C/W
Wr Junction-to-top characterization parameter 10.7 °C/W
W Junction-to-board characterization parameter 62.4 °C/W
R0 yc(bot) Junction-to-case (bottom) thermal resistance N/A °C/W

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

report.

5.5 Thermal Information - OPA4131

OPA4131
THERMAL METRIC(") D (SOIC) DW (SOIC) N (PDIP) UNIT
14 PINS 16 PINS 14 PINS
R ya Junction-to-ambient thermal resistance 110 110 80 °C/W
R yc(top) |Junction-to-case (top) thermal resistance 56 N/A N/A °C/W
Roys Junction-to-board thermal resistance 53 N/A N/A °C/W
Wr Junction-to-top characterization parameter 19 N/A N/A °C/W
¥ g Junction-to-board characterization parameter 46 N/A N/A °C/W
Roycpot) |Junction-to-case (bottom) thermal resistance N/A 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.
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5.6 Electrical Characteristics
at Tp = 25°C, Vg = £15V, R = 10kQ connected to midsupply, and Vcpm = Voyt = midsupply (unless otherwise noted)

PARAMETER \ TEST CONDITIONS \ MIN TYP MAX‘ UNIT
OFFSET VOLTAGE
OPAXx131UA $0.2 +1
Vos Input offset voltage OPA2131U, OPA4131U 0.2 +1.5 mV
OPA131U +0.2 +0.75
dVog/dT Input offset voltage drift Ta= -40°C to +85°C +2 +10 uV/°C
OPAXx131UA, +50 +200
PSRR Power-supply rejection ratio 9V < Vg =< 36V OPA2131U, OPA4131U uVNv
OPA131U +50 +100
INPUT BIAS CURRENT
5 +50
Ig Input bias current(™) pA
Ta= -40°C to +85°C See Typical Characteristics
los Input offset current(!) +1 +50 pA
NOISE
f=10Hz 21
f=100Hz 16 _
e Input voltage noise density nV/vHz
f=1kHz 15
f = 10kHz 15
In Input current noise density f=1kHz 3 fA/ v Hz
INPUT VOLTAGE
Vem Common-mode voltage V-)+3 (V+) - 35 \
OPAXx131UA, 70 80
CMRR Common-mode rejection ratio -12V < Vgy < 11.5V OPA2131U, OPA4131U dB
OPA131U 80 86
INPUT IMPEDANCE
Differential 10195
2 Q|lpF
Common-mode -13V < Vgy < 11.5V 10411 4.3
OPEN-LOOP GAIN
OPAx131UA, 04 110
AoL Open-loop voltage gain -12V < Vo < 12V OPA2131U, OPA4131U dB
OPA131U 100 110
FREQUENCY RESPONSE
GBW Gain bandwidth product 4 MHz
SR Slew rate 10 Vius
0.1% 1.5
Settling time 10V step, G =1 us
0.01% 2
THD+N Total harmonic distortion plus noise f=1kHz, G =1, Vp =3.5V s 0.0008%
OUTPUT
Positive (V+) -3 (V+) - 25
Vo Voltage output R =2kQ \%
Negative (V-)+25 (V-)+3
Isc Short-circuit current +20 mA
POWER SUPPLY
OPAXx131UA 1.5 +1.75
la Quiescent current (per amplifier) lo = 0mA mA
OPAx131U 1.5 +2

(1) High-speed test at T; = 25°C.

SR

(o]
&
sE
)q.
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5.7 Typical Characteristics
at Ty = 25°C, Vg = £15V, R = 10kQ connected to midsupply, and Ve = Vout = midsupply (unless otherwise noted)

A 5-1. Open-Loop Gain and Phase vs Frequency A 5-2. Power Supply and Common-Mode Rejection vs
Frequency
& 5-3. Input Voltage and Current Noise Spectral Density vs & 5-4. Channel Separation vs Frequency
Frequency
A 5-5. Input Bias and Input Offset Current vs Temperature A 5-6. Open-Loop Gain vs Temperature
Copyright © 2024 Texas Instruments Incorporated TR 15 9
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5.7 Typical Characteristics (continued)

at Ty = 25°C, Vg = £15V, R = 10kQ connected to midsupply, and Ve = Vout = midsupply (unless otherwise noted)

K 5-7. Quiescent Current and Short-Circuit Current vs
Temperature

A 5-8. Offset Voltage Production Distribution

&l 5-9. Offset Voltage Drift Production Distribution

B 5-10. Total Harmonic Distortion + Noise vs Frequency

A 5-11. Maximum Output Voltage vs Frequency

& 5-12. Small-Signal Step Response G =1, C, = 300pF

10
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5.7 Typical Characteristics (continued)

at Ty = 25°C, Vg = £15V, R = 10kQ connected to midsupply, and Ve = Vout = midsupply (unless otherwise noted)

E 5-13. Large-Signal Step Response G =1, C_ = 300pF K 5-14. Settling Time vs Closed-Loop Gain
50
a5 [
R AR,
40 \A/ /
T 30 7/ /
S 25
2 /S
g 20
© s / /
10 /V\ G=-1
. =_
0
10 100 1000
Capacitive Load (pF)
-15. Small-Signal Overshoot vs Load Capacitance -16. Output Voltage Swing vs Output Curren
A 5-15. Small-Signal O hoot vs Load C it A 5-16. Output Volt Swi Output C t
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6 Application and Implementation

#HIE
Information in the following applications sections is not part of the Tl component specification, and Tl
does not warrant its accuracy or completeness. Tl’ s customers are responsible for determining
suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

6.1 Application Information

The OPAx131 series op amps are unity-gain stable and an excellent choice for a wide range of general-purpose
applications. Bypass power-supply pins with 10nF ceramic capacitors or larger.

The OPAx131 series op amps are free from unexpected output phase-reversal common with FET op amps.
Many FET-input op amps exhibit phase-reversal of the output when the input common-mode voltage range is
exceeded. This can occur in voltage-follower circuits, causing serious problems in control-loop applications. All
circuitry is completely independent in dual and quad versions, and normal behavior can be expected when one
amplifier in a package is overdriven or short-circuited.

6.1.1 Offset Voltage Trim

The offset voltage of the OPAx131 amplifiers is laser trimmed and usually requires no user adjustment. The
OPAx131 provide less than +1mV of input offset voltage and less than 10uV/°C of input offset voltage drift over
the operating temperature range.

6.2 Typical Application

Input AN\ ——
»—— Output

W GND
GND

K& 6-1. Second-Order Low-Pass Filter

6.2.1 Input Bias Current

The input bias current is approximately 5pA at room temperature and increases with temperature (see also 4]
5-5). Input bias current also varies with common-mode voltage and power-supply voltage. This variation
depends on the voltage between the negative power supply and the common-mode input voltage.
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7 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

7.1 OO SE A A

BSOS F@E SN, iE SR ti.com LRSS de . S Ay AT, BRI AR B R E S R O
B, ARERELE R 1§ AT ST SO RS BT T s k.
7.2 TRHUR
TIE2E™ 32 Frgtn 2 TREMPEESE TR, fTHBEMNE ARG HRE . 2B IEN@EmLt#l. %
WA ARE SR H B ORI, SRAFRT 5 PSR T B .
BRI N A B S TR “HRERE” SRt XN EIFA R T H AR |, JFEA— @ B T WS 15515
TI A 268K
7.3 Trademarks
TI E2E™ is a trademark of Texas Instruments.
A bn 3 H & B A & =
7.4 FHRBEES
F A (ESD) SRR IR NS . AN AXES (TI) & SCE IS M W TR fE i A 3 AT R R % . 0 SRS 7 IR A ) Ab 2
A RIS | 7T A2 AR IR Al L B
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8 Revision History
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Changes from Revision A (December 2002) to Revision B (July 2024) Page
o T T A SRR . BRI XS RIS HE T e 1
o WNINT BOHEE SRR T EFIRE . R BIETTHF BIEFEIG R M RISE . BT 7
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* Deleted obsolete PDIP packages for OPA131 and OPA2131. ...ttt 3
* Updated input voltage in Absolute Maximum RatiNgS ...........coii et a e 6
* Added input current and related footnote to Absolute Maximum Ratings ............cccccoeiiiiiiiiiiiiiiieee e 6
* Changed format of Electrical Characteristics to latest standard..............cccooriiii e, 8
* Updated nominal conditions in the header of Electrical CharacteristiCs ...........ccccoeeeeiiiieicciiiiiiieeiee e 8
* Deleted channel separation SPeCIfiCatION............uuiiiiiiiiii i e e e e e e e e e e e e e e eaaanes 8
* Updated common-mode voltage MAX VAIUE...........coooi it e e e e e e as 8
* Updated common-mode rejection ratio and common-mode input impedance test conditions........................... 8
+ Changed differential input impedance from 1010Q || 1pF t0 1010Q || BPF.......cviviieeceeceeeeeeeeeee e 8
+ Changed common-mode input impedance from 1019Q || 3pF to 10"0Q || 4.3pF ......ooveviveeeeeceeeeeeee e 8
* Updated open loop voltage gain MIN and TYP values for R_ = 10kQ and R = 2KQ.....coovvvveiiiiiiiciiiiiiiieeeeeeen, 8
* Updated settling time test CONAILION........ccooii i e e e e e as 8
* Moved voltage output negative MIN values to MAX VAIUES...........oiiiiiiiiiiieee et 8
* Deleted note 1 from Electrical CharaCteriStICS ..............ueee it e e e e e 8
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* Updated Figure 5-15, Small-Signal Overshoot vs Load Capacitfance ...............ccccuuiieiiuiiieieiaaaeee e 9
* Updated text in OffSet VOIAGE THIM ...........eeii ittt e e s s 12
* Changed Figure 1, OPA130 Offset Voltage Trim Circuit, to Figure 6-1, Second-Order Low-Pass Filter.......... 12
* Updated Input Bias Current deSCHPLON. .........coi ittt e e e e e e e e e e e s e e s rreareeeeaaeeeas 12

9 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
OPA131U Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -55to 125 (0131U, OPA)
131U
OPA131U.B Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-3-260C-168 HR -40 to 85 (0O131U, OPA)
131U
OPA131UA Active Production SOIC (D) | 8 75| TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -55t0 125 (0131U, OPA)
131U
A
OPA131UA.B Active Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-3-260C-168 HR -40to 85 (O131U, OPA)
131U
A
OPA131UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-3-260C-168 HR -55to 125 (0O131U, OPA)
131U
A
OPA131UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-3-260C-168 HR -40to 85 (0131U, OPA)
131U
A
OPA131UJ Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU | NIPDAU  Level-3-260C-168 HR -55t0 125 (0131UJ, OPA)
131UJ
OPA131UJ.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-3-260C-168 HR -40to 85 (0131UJ, OPA)
131UJ
OPA131UJ/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU | NIPDAU  Level-3-260C-168 HR -55to 125 (0131UJ, OPA)
131UJ
OPA131UJ/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 (0131UJ, OPA)
131UJ
OPA2131UA Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU | NIPDAU  Level-3-260C-168 HR -55t0 125 (2131UA, OPA)
OPA2131UA.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-3-260C-168 HR -40to 85 (2131UA, OPA)
OPA2131UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU | NIPDAU  Level-3-260C-168 HR -55t0 125 (2131UA, OPA)
OPA2131UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 (2131UA, OPA)
OPA2131UJ Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU | NIPDAU  Level-3-260C-168 HR -40to 85 (2131UJ, OPA)
OPA2131UJ.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-3-260C-168 HR -40to 85 (2131UJ, OPA)
OPA2131UJ/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU | NIPDAU  Level-3-260C-168 HR -40 to 85 (2131UJ, OPA)
OPA2131UJ/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 (2131UJ, OPA)
OPA4131NA Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU-DCC Level-3-260C-168 HR -40to 85 OPA4131NA
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]

OPA4131NA.A Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4131NA

OPA4131NA.B Active Production SOIC (D) | 14 50 | TUBE - Call Tl Call Tl -40 to 85
OPA4131NJ Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4131NJ
OPA4131NJ.A Active Production SOIC (D) | 14 50 | TUBE Yes NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4131NJ

OPA4131NJ.B Active Production SOIC (D) | 14 50 | TUBE - Call Tl Call Tl -40 to 85
OPA4131PA Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 OPA4131PA
OPA4131PA.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 OPA4131PA
OPA4131PAG4 Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 OPA4131PA
OPA4131PJ Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 OPA4131PJ
OPA4131PJ.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 OPA4131PJ
OPA4131UA Active Production SOIC (DW) | 16 40 | TUBE Yes NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4131UA
OPA4131UA.A Active Production SOIC (DW) | 16 40 | TUBE Yes NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4131UA
OPA4131UA/1K Active Production SOIC (DW) | 16 1000 | LARGE T&R Yes NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4131UA
OPA4131UA/1IK.A Active Production SOIC (DW) | 16 1000 | LARGE T&R Yes NIPDAU-DCC Level-3-260C-168 HR -40 to 85 OPA4131UA

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |_ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.
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Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers

and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA131UA/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA131UJ/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2131UA/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2131UJ/2K5 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA4131UA/1K SOIC DwW 16 1000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

OPA131UA/2K5 SoIC D 8 2500 353.0 353.0 32.0
OPA131UJ/2K5 SoIC D 8 2500 353.0 353.0 32.0
OPA2131UA/2K5 SoIC D 8 2500 353.0 353.0 32.0
OPA2131UJ/2K5 SOIC D 8 2500 353.0 353.0 32.0
OPA4131UA/1K SoIC DW 16 1000 353.0 353.0 32.0
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TUBE
T - Tube

height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)

OPA131U D SoIC 8 75 506.6 8 3940 4.32
OPA131U.B D SoIC 8 75 506.6 8 3940 4.32
OPA131UA D SoIC 8 75 506.6 8 3940 4.32
OPA131UA.B D SoIC 8 75 506.6 8 3940 4.32
OPA131UJ D SoIC 8 75 506.6 8 3940 4.32
OPA131UJ.B D SoIC 8 75 506.6 8 3940 4.32
OPA2131UA D SOIC 8 75 506.6 8 3940 4.32
OPA2131UA.B D SoIC 8 75 506.6 8 3940 4.32
OPA2131UJ D SoIC 8 75 506.6 8 3940 4.32
OPA2131UJ.B D SoIC 8 75 506.6 8 3940 4.32
OPA4131NA D SOIC 14 50 506.6 8 3940 4.32
OPA4131NA.A D SoIC 14 50 506.6 8 3940 4.32
OPA4131NJ D SoIC 14 50 506.6 8 3940 4.32
OPA4131NJ.A D SoIC 14 50 506.6 8 3940 4.32
OPA4131PA N PDIP 14 25 506 13.97 11230 4.32
OPA4131PA.A N PDIP 14 25 506 13.97 11230 4.32
OPA4131PAG4 N PDIP 14 25 506 13.97 11230 4.32
OPA4131PJ N PDIP 14 25 506 13.97 11230 4.32
OPA4131PJ.A N PDIP 14 25 506 13.97 11230 4.32
OPA4131UA DW SoIC 16 40 507 12.83 5080 6.6
OPA4131UAA DW SOIC 16 40 507 12.83 5080 6.6
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i 1\
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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GENERIC PACKAGE VIEW
DW 16 SOIC - 2.65 mm max height

7.5x 10.3, 1.27 mm pitch SMALL OUTLINE INTEGRATED CIRCUIT

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224780/A
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PACKAGE OUTLINE
DWOO16A SOIC - 2.65 mm max height

SOIC

PIN 1 ID
AREA
— 1ex[127]
1
]
]
10.5 —] oX
10.1
NOTE3 — ——
]
]
8 []
) ’ ° 16x 051 — L
0.31
7.6
74 T [ J0.250 [c|A[B] —={ 2.65 MAX

\

N

0.33

\[ 010 P
7

EN
=

TN\ /

,/<’

v/ |
\

i
\ SEE DETAIL A

GAGE PLANE

o“-s“g'ﬁ ‘L(&i

0.40 DETAIL A
(1.4) = TYPICAL

4220721/A 07/2016

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.

. Reference JEDEC registration MS-013.
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[0 8
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EXAMPLE BOARD LAYOUT
DWOO0O16A SOIC - 2.65 mm max height

SOIC

SEE
DETAILS

s

7 |
14X (1.27) ; 7 E

jﬁ
RO.05 TYP ‘

L— ©3—

©

LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL OPENING OPENING‘\ /METAL
L N S L \
| | ‘ |
(
J« 0.07 MAX Je 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220721/A 07/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DWOO0O16A SOIC - 2.65 mm max height

SOIC

16

N

14X (1.27) -

==
R0.05 TYP ‘
I

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220721/A 07/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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