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INA132 Low Power, Single-Supply Difference Amplifier
1 Features 3 Description

» Wide supply range:

— Single supply: 2.7V to 36V

— Dual supplies: £1.35V to £18V
» DC precision performance:

— Low gain error: £0.075% (maximum)

— Low nonlinearity: 0.001% (maximum)

— High common-mode rejection: 90dB (typical)
* Low quiescent current: 175uA

2 Applications

* Optical modules

* Building security gateways

* AC analog input module

* Mass spectrometer

* CPU (PLC Controller)

* Lab and field instrumentation

The INA132 is a low-power, unity-gain differential
amplifier consisting of a precision op amp with
a precision resistor network. The on-chip resistors
are laser trimmed for accurate gain and high
common-mode rejection. Excellent TCR tracking of
the resistors maintains gain accuracy and common-
mode rejection over temperature. The internal op amp
common-mode range extends to the negative supply
—an excellent choice for single-supply applications.
The INA132 operates on single (2.7V to 36V) or dual
(£1.35V to +18V) supplies.

The differential amplifier is the foundation of many
commonly used circuits. The INA132 provides this
circuit function without using an expensive precision
resistor network. The INA132 is available in an
SO-8 surface-mount package and operates over the
industrial temperature range of —40°C to +85°C.

Package Information
PART NUMBER PACKAGE(") PACKAGE SIZE®)

INA132 D (SOIC, 8) 4.9mm x 6mm

(1)  For more information, see Section 9.
(2) The package size (length x width) is a nominal value and
includes pins, where applicable.

40kQ
-in o2 MA
40kQ
+n 02— M

40kQ 5
\/\/\/\ O Sense
6
—O Output
40kQ ;
YW O Ref

l4

V-

Functional Diagram

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Pin Configuration and Functions

_In IZ
wn 3]
[

Ref 12
_\/\/\/\
| VW

No Internal
Connection
7| v+
6 | Output
Sense

Figure 4-1. D Package, 8-Pin SOIC (Top View)

Table 4-1. Pin Functions

PIN
TYPE DESCRIPTION

NAME NO.
—In 2 Input Negative (inverting) input
+In 3 Input Positive (noninverting) input
No Interpal 8 — No internal connection. Leave unconnected.
Connection
Output 6 Output |Output

Reference input. Drive this pin with a low impedance source. Interchanging pin 1 and 3 degrade
Ref 1 —

CMR.
Sense 5 — Sense input. Drive this pin with a low impedance source. Interchanging pin 2 and 5 degrade CMR.
V- 4 Input Negative supply
V+ 7 Input Positive supply
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5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Ve Supply voltage Dual supply, Vg = (V+) — (V=) +18 v
Single supply, Vg = (V+) - 0V 36

Input voltage range +80 \%

Output short-circuit to (Vg / 2) Continuous
Ta Operating temperature -55 125 °C
T, Junction temperature 150 °C
Tstg Storage temperature -55 125 °C

Lead temperature (soldering, 10s) 300 °C

(1)  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.

5.2 ESD Ratings

VALUE UNIT

o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(1) +750
V(Esp) Electrostatic discharge - \%
Charged-device model (CDM), per ANSI/ESDA/JEDEC JS-002(2) +1000

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

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

MIN MAX UNIT
Single-suppl 2.7 36
Vs Supply voltage 9 el \Y
Dual-supply +1.35 +18
Ta Specified temperature -40 85 °C
5.4 Thermal Information
INA132
THERMAL METRIC(") D (SOIC) UNIT
8 PINS
I Junction-to-ambient thermal resistance 150 °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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5.5 Electrical Characteristics: Vg = 15V
at Tp = 25°C, Vg = +15V, R = 10kQ, Vger = 0V, Vcm = Vs/2, and G = 1 (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX UNIT
INPUT
INA132 +75 +250
Vos Offset voltage(") RTO v
INA132A +75 +500
INA132 +1 5
Offset voltage drift(!) RTO, Tp = —40°C to +85°C pv/eC
INA132A +1 +10(4)
Long-term stability(!) +0.3 pV/mo
PSRR |Power-supply rejection ratio(!) |RTO, Vg = +1.35V to +18V +5 +30 pvIv
Vem Common-mode voltage Vo =0V (V-) 2(V+)-2 Vv
INA132 76 90 dB
CMRR | Common-mode rejection Vem = =15V to +28V, Rg = 0Q
INA132A 70 90 dB
Differential input impedance(® 80 kQ
F:ommon-mgde input 80 KO
impedance@
NOISE
Vol ® RTO, fg = 0.1Hz to 10Hz 1.6 uVpp
e oltage noise
N g RTO, f = 1kHz 75 nVAHzZ
GAIN
Gain 1 VIV
INA132 +0.01 +0.075
GE Gain error Vo =-14V to +13.5V %
INA132A +0.01 +0.1
Gain error drift) Ta = —40°C to +85°C +1 +10| ppm/°C
INA132 +0.0001 +0.001
Gain nonlinearity Vo =-14V to +13.5V % of FSR
INA132A +0.0001 +0.002
OUTPUT
R = 100kQ (V+) -1 (V+)-0.8
Positive output voltage swing \
R = 10kQ (V+)-1.5 (V+)-0.8
) ) RL = 100kQ (V=) +0.5 (V=) +0.15
Negative output voltage swing \Y
R = 10kQ (V=) +1 (V=) +0.25
CL Load capacitance Stable operation 10000 pF
Isc Short-circuit current Continuous to Vg / 2 +6/-15 mA
FREQUENCY RESPONSE
BW Small signal bandwidth, —3dB 300 kHz
SR Slew rate 0.1 V/us
t Settling ti Vo = 10V st 01% 8
ettling time = ste s
° 9 © P 0.01% 88 g
Overload recovery time 50% input overdrive 7 us
POWER SUPPLY
la ‘ Quiescent current VN = 0V +175 +230 A

(1) Includes effects of amplifier input bias and offset currents.
(2) 40kQ resistors are ratio matched but have +20% absolute value.
(3) Includes effects of amplifier input current noise and thermal noise contribution of resistor network.
(4) Specified by wafer test to 95% confidence level.
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5.6 Electrical Characteristics: Vg = 5V
at Tp = 25°C, Vg = +5V, R = 10kQ connected to Vs/2, VRer = Vs/2, Vem = Vs/2, and G = 1 (unless otherwise noted)
PARAMETER \ TEST CONDITIONS \ MIN TYP MAX| UNIT
INPUT
INA132 +150 +500
Vos Offset voltage() RTO uv
INA132A +150 +750
Offset voltage drift(") RTO, T4 = —40°C to +85°C +2 pv/°C
Vem Common-mode voltage Vo =0V (V=) 2(V+)-2 \
INA132 76 90
CMRR | Common-mode rejection Vem = 0V to 8V, Rg = 0Q dB
INA132A 70 90
OUTPUT
R = 100kQ (V+) -1 (V+)-0.75
Positive output voltage swing \
R, = 10kQ (V+) =1 (V+)-0.8
Negative output voltage R = 100kQ (V=) +0.25 (v-) +0.06 Vv
swing R, = 10kQ (V-) + 0.25 (V=) +0.12
POWER SUPPLY
la ‘ Quiescent current VN = 0V +175 +230 HA
(1) Includes effects of amplifier input bias and offset currents.
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5.7 Typical Characteristics

at Tp = +25°C and Vg = +15V (unless otherwise noted)
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Figure 5-1. Gain vs Frequency Figure 5-2. Common-Mode Rejection vs Frequency
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Figure 5-3. Power Supply Rejection vs Frequency Figure 5-4. Output Voltage Swing vs Output Current
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Figure 5-5. Quiescent and Short-Circuit Current vs Temperature Figure 5-6. Slew Rate vs Temperature
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5.7 Typical Characteristics (continued)

at Tp = +25°C and Vg = +15V (unless otherwise noted)
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Figure 5-9. Large-Signal Step Response Figure 5-10. Settling Time vs Load Capacitance
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5.7 Typical Characteristics (continued)

at Tp = +25°C and Vg = +15V (unless otherwise noted)
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6 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification,
and Tl does not warrant its accuracy or completeness. TI'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 Applications Information

Figure 6-1 shows the basic connections required for operation of the INA132. Connect power-supply bypass
capacitors close to the device pins.

The differential input signal is connected to pins 2 and 3 as shown. Ensure that the source impedances
connected to the inputs are nearly equal to maintain good common-mode rejection. An 8Q mismatch in source
impedance degrades the common-mode rejection of a typical device to approximately 80dB. Gain accuracy is
also slightly affected. If the source has a known impedance mismatch, use an additional resistor in series with
one input to preserve good common-mode rejection.

Do not interchange pins 1 and 3 or pins 2 and 5, even though nominal resistor values are equal. These resistors
are laser trimmed for precise resistor ratios to achieve accurate gain and highest CMR. Interchanging these pins
does not provide specified performance. Sense measurements at the load, as in Figure 6-1.

V- V+
1uF 1uF
Inin} '
INA132
R, R,
2 5
V,0 WV—— /W
40kQ 40kQ
R, 6 o
v30—3 +
40kQ R
R,
40kQ
Vour = V3=V,
Ref !

Figure 6-1. Basic Power Supply and Signal Connections

6.1.1 Operating Voltage

The INA132 operates from single (2.7V to 36V) or dual (£1.35V to +18V) supplies with excellent performance.
Specifications are production tested with +5V and +15V supplies. Most behavior remains unchanged throughout
the full operating voltage range. Parameters that vary significantly with operating voltage are shown in the
Typical Characteristics.

The internal op amp in the INA132 is a single-supply design. This design allows linear operation with the op-amp
common-mode voltage equal to, or slightly below V- (or single supply ground). Although input voltages on pins
2 and 3 that are less than the negative supply voltage do not damage the device, operation in this region is not
recommended. Transient conditions at the inverting input terminal less than the negative supply can cause a
positive feedback condition that can lock the INA132 output to the negative rail.
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The INA132 can accurately measure differential signals that are greater than the positive power supply.
The linear common-mode range extends to nearly twice the positive power supply voltage—see typical
characteristics curve, Common-Mode Range vs Output Voltage.

6.1.2 Offset Voltage Trim

The INA132 is laser trimmed for low offset voltage and drift. Most applications require no external offset
adjustment. Figure 6-2 shows an optional circuit for trimming the output offset voltage. The output is referred
to the output reference terminal (pin 1), which is normally grounded. A voltage applied to the Ref terminal is
summed with the output signal, and can be used to null offset voltage. Ensure that the source impedance of
a signal applied to the Ref terminal is less than 8Q to maintain good common-mode rejection. To maintain low
impedance at the Ref terminal, the trim voltage can be buffered with an op amp, such as the OPA177.

INA132

OV,
+
8 Ry
VoM ——s
=R,
+15V
1 -
Vo= V,-V, Ref R = 237kQ
Offset Adjustment 1 100kQ
Range = +500uV
= -15V

NOTE: For £750uV range, R = 158kQ.

Figure 6-2. Offset Adjustment.

6.1.3 Capacitive Load Drive Capability

The INA132 drives large capacitive loads, even at low supplies. The device is stable with a 10,000-pF load. See
the Small-Signal Step Response and Settling Time vs Load Capacitance typical characteristics.
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6.2 Typical Applications

INA132

Vo= (1+2Ry/R,) (V, -V,)

The INA132 can be combined with op amps to form a complete instru-
mentation amplifier with specialized performance characteristics. Burr-
Brown offers many complete high performance |As. Products with related
performances are shown at the right.

SIMILIAR COMPLETE

A, A, FEATURE BURR-BROWN IA
OPA27 Low Noise INA103
OPA129 Ultra Low Bias Current (fA) INA116
OPA177 Low Offset Drift, Low Noise INA114,INA128
OPA2130 | Low Power, FET-Input (pA) INA111
OPA2234 Single Supply, Precision,

Low Power INA122(M, INA118
OPA2237 | Single Supply, Low Power,

MSOP-8 INA122(, INA126("

NOTE: (1) Available 1Q'97.

Figure 6-3. Precision Instrumentation Amplifier

—In O—

BUF634 inside feedback

INA132 .
loop contributes no error.

BUF634 A

+In &

\/\/\/\ . \/\/v\ 1 J_ (Low I mode)

Figure 6-4. Low Power, High Output Current Precision Difference Amplifier
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V+ O O V+
3
INA132
W—2
z W
7
6 O (V+)/2
L +
Ground 1 4 Ground
O O

Figure 6-5. Pseudoground Generator

+5V
o

7
INA132

-In o \/\/\/‘ L4 \/\/\/‘ S

- 6 / 12 Bits
. \ADS7806 Out

1 ov-4v

+n 02— MA—e——MA Input

i Ve =0V to 8V

- Tg = 45us (4V Step to 0.01%)

Figure 6-6. Differential Input Data Acquisition
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SetR, =R,
V+
OV to 10V 12.5kQ 1kQ e}
(o]
n oW YW
50k 7]
- ) INA132
7V OPA27 VW——/W! °
2 + Va 40kQ 40kQ
R1
-_— 6 50.1Q
- 2N3904
REF10 6 For 4-20mA applications,
10V the REF10 sets the 4mA
low-scale output for OV input R
. 40kQ 40kQ 50.1Q

T Vo W ———F!
= i l %RLOAD
lop =410 20mA

[o-to-vi [ 4]

Figure 6-7. Precision Voltage-to-Current Conversion

The difference amplifier is a highly versatile building block that is useful in a wide variety of applications. See the
INA105 data sheet for additional applications ideas, including:

» Current receiver with compliance to rails

» Precision unity-gain inverting amplifier

» +10-V precision voltage reference

» 15-V precision voltage reference

* Precision unity-gain buffer

» Precision average value amplifier

* Precision G = 2 amplifier

» Precision summing amplifier

» Precision G = 1/2 amplifier

» Precision bipolar offsetting

» Precision summing amplifier with gain

* Instrumentation amplifier guard drive generator

* Precision summing instrumentation amplifier

* Precision absolute value buffer

» Precision voltage-to-current converter with differential inputs

» Differential input voltage-to-current converter for low lgyt

* Isolating current source

» Differential output difference amplifier

» Isolating current source with buffering amplifier for greater accuracy
*  Window comparator with window span and window center inputs
» Precision voltage-controlled current source with buffered differential inputs and gain
» Digitally controlled gain of £1 amplifier
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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 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Notifications to register and receive a weekly digest of any product information that has changed. For change
details, review the revision history included in any revised document.

7.2 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

7.3 Trademarks

TI E2E™ is a trademark of Texas Instruments.

All trademarks are the property of their respective owners.
7.4 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“: \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

7.5 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

8 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision * (November 1996) to Revision A (February 2024) Page

» Updated the numbering format for tables, figures, and cross-references throughout the document................. 1

« Added the ESD Ratings, Recommended Operating Conditions, Thermal Information, Application and
Implementation, Typical Applications, Device and Documentation Support, and Mechanical, Packaging, and

Orderable INformation SECHONS. ... ...oo i ittt et e e e e oottt et eaeaa e e e e e s e neneeeeeeeeaaaeeeaaaaaannnnes 1
» Deleted DIP package and associated content from data sheet..............ccoi e 1
o Updated FEATUIrES DUIIETS...........eeee ettt e et e e e e ettt e e e et aeseeeeeeeaaaaaaaaeaeeeens 1
o Updated Applications DUIIEES. ..........ueeeeeieeee et e e e e e e e e et e e e e e eeeeas 1
o Added Pin FUNCHONS taDIE......... .. ettt e e e oo et et e e e e e e e e e e e e e s nnnneeeeeeaaaaeeeaaan 2
» Added dual supply specification to Absolute Maximum Ratings ............coioooueeeiiiiiie e 3
« Changed output short-circuit from "ground" to "Vg / 2" in Absolute Maximum Ratings ............cccocceeiiiineennnnns 3
* Added Vrer = 0V, Ve = Vs / 2, and G = 1 to test conditions in Electrical Characteristics and Typical

CharacteriStCS fOI CIAMY........ooi it e e e bt e e e e e rb et e e e aaabe e e e e s abaeeeeeaaaes 4
» Changed "Offset Voltage vs Temperature" to "Offset voltage drift" and added T, = —40°C to +85°C test

LeloTpTe )i o] TN o] el =1 |4 20 ST PRI 4
« Changed "Offset Voltage vs Time" to "Long-term stability" for clarity.............cccoooiii e, 4
» Changed "Offset Voltage vs Power Supply" to Power-supply rejection ratio for clarity..........ccccccccoiiiiiiieen. 4
+ Changed voltage noise typical value at 1kHz from 65nV/NHZ t0 75nV/VHZ .......ooovvoeieeeeeeeeeeeeeeeeeeee, 4
» Changed "Gain Error vs Temperature" to "Gain error drift" and added T, = —40°C to +85°C test condition

LT el F= 141 PSR PT PRSP 4
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« Changed "Voltage, Positive" to "Positive output voltage swing" and from "Voltage, Negative" to "Negative

o101 108} Y7o ¢= o L= o T PP PPPR 4
» Added test condition of "Continuous to Vg / 2" to short-circuit current for clarity.............cccconiiiiiee, 4
« Changed short-circuit current typical value from £12mA t0 +6MA/—15MA........ciiiiiiii e 4
« Deleted power supply voltage range typical value of 15V .........ooiiiiiiiiiiiii e 4
* Moved voltage range, operating temperature range, and thermal resistance from Electrical Characteristics to

Recommended Operating Conditions and Thermal INfOrmation ..............cccccccciiiiiiiiiiie e 4
» Changed quiescent current typical value from +160uA to £175pyA and maximum value from +185pA to

B2 B0 A ettt ettt e eteeeaaeeeeteeeeaaeeeeaseeeeanfeeeaReeeeaneeeeeseeeanteeeeaseeeaateeeaaneeeaaseeeeanteeaaneeeeareeaans 4
* Added Vrer =Vs/2,Vem =Vs/2,and G = 1 to test conditions in Electrical Characteristics: Vs = 5V for

Lol 1 Y2 OO PPPPUPPPPRR 5
* Changed "Offset Voltage vs Temperature" to "Offset voltage drift" and added T, = —40°C to +85°C test

LeloTpTo )i o] TN o] el =1 |4 20 SO PPP PP 5
* Added (V-) to negative output voltage swing minimum and typical values...............cccovieii i, 5
* Deleted power supply voltage range typical value of +3V............oiiiiiiiiiii e 5
* Moved voltage range from Electrical Characteristics: Vs = 5V to Recommended Operating Conditions ......... 5
» Changed quiescent current typical value from +155uA to £175pA and maximum value from +185pA to

B2 B0 A et ettt e eteeeeaeeeateteeaaeeeeaseeeeanteeeaaeeeeanteeeaseeeanteeeeaseeeaaseeeeaneeeeaseeeeanteeeaneeeeareeaans 5

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 ©)
@ ©)

INA132U Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl - INA
132U
INA132U/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-3-260C-168 HR - INA
132U
INA132U/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl Level-3-260C-168 HR -40 to 85 INA
132U
INA132UA Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 INA
132U

A
INA132UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 INA
132U

A
INA132UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 INA
132U

A

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 [¢—P1—
L Regic oy Rogic e o T
o| |e o 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 O O 0O O 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)
INA132U/2K5 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA132UA/2K5 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION
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www.ti.com 24-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA132U/2K5 SoIC D 8 2500 353.0 353.0 32.0
INA132UA/2K5 SoIC D 8 2500 353.0 353.0 32.0
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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.

[N

(G200 w N
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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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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI’'s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
Tl products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2025, Texas Instruments Incorporated
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