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5 Specifications
5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")
MIN MAX UNIT
Single supply, Vs = (+Vs) 36 \Y
Vg Supply voltage
Dual supply, Vs = (+Vs) - (- Vsg) -18 18 \Y
Signal input pins -40 40 \%
Vo Signal output voltage (-Vs) - 05 (+Vs) + 0.5 \%
Is Output short-circuit (to Vg/2) Continuous
Ta Operating temperature -40 125 °C
T, Junction temperature 150 °C
Tstg Storage temperature -40 125 °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.

M

5.2 ESD Ratings

VALUE
+1500

UNIT

Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(1)

V(Esp) Electrostatic discharge \%
Charged-device model (CDM), per ANSI/ESDA/JEDEC JS-002(2) +1500
(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 supply, Vs = (+Vs) 4.5 36
Vg Supply voltage \Y
Dual supply, Vs = (+Vs) - (- Vs) +2.25 +18
Ta Specified temperature -40 85 °C
5.4 Thermal Information
INA114
THERMAL METRIC(" DW (SOIC) P (PDIP) UNIT
16 PINS 8 PINS
RoJa Junction-to-ambient thermal resistance 74.2 110.2 CIW

M

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
at Ta = 25°C, Vg = £15V, R = 2kQ, Vgrgr = OV, and G = 1 (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
INPUT
INA114BP, BU +10 + 20/G +50 + 150/G
Vos Offset voltage RTI pv
INA114AP, AU +25 + 30/G  +125 + 500/G
INA114BP, BU 0.1 + 0.5/G 10.3 +5/G
Offset voltage drift Ta= -40°C to +85°C, RTI uv/c
INA114AP, AU +0.25 + 5/G +1+10/G
Long-term stability +0.2 + 0.5/G pV/mo
Differential impedance 100 || 6 GQ || pF
Common-mode
impedance 100116 G« Il pF
Operating input voltage (V-)+4 (V+) - 4 \
PSRR fa‘zi"(‘)’er'su"p'y rejection | oty 42 25V to £18V 0.5+ 2/G 3+10/G| PV
G=1 INA114BP, BU 80 96 dB
) INAT14AP, AU 75 90
G=10 INA114BP, BU 96 115
At dc to 60Hz, RTI, B INA114AP, AU BN 106
CMRR g‘?g;?oc’n";g"t%de Ve = £10V,
] ARs = 1kQ o= 100 INA114BP, BU 110 120 dB
INA114AP, AU 106 110
INA114BP, BU 115 120
G =1000
INA114AP, AU 106 110
BIAS CURRENT
INA114BP, BU +0. +2
Ig Input bias current Vem=Vs/2 nA
INA114AP, AU + +5
INA114BP, BU +8
Input bias current drift | T, = - 40°C to +85°C pA/TC
INA114AP, AU +8
| | t offset " v Vel2 INA114BP, BU +0.5 +2 A
nput offset curren = n
08 P mTs INAT14AP, AU x 15
INA114BP, BU +8
Input offset current drift | T, = - 40°C to +85°C pA/'C
INA114AP, AU +8
NOISE VOLTAGE
f=10Hz 15
f=100Hz 11 nv/vHz
Voltage noise G =1000,Rg=0¢Q
f=1kHz 1
fg = 0.1Hz to 10Hz 0.4 uVpp
f=10Hz 0.4 pA/ v Hz
Noise current f=1kHz 0.2 pA/ v Hz
fg = 0.1Hz to 10Hz 18 PApp
4 TR KR 15 Copyright © 2024 Texas Instruments Incorporated
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5.5 Electrical Characteristics ( 4t )
at Ty = 25°C, Vg = +15V, R = 2kQ, Vger = 0V, and G = 1 (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
GAIN
G Gain equation 1+ (50kQ /Rg) VIV
Range of gain 1 10000 VIV
Vo =+10V,G =1 +0.01 +0.05
G=10 INA114BP, BU +0.02 +0.4
h INA114AP, AU +0.02 +0.5
GE Gain error INA114BP, BU +0.05 0.5 %
Vo = +10V G =100
INA114AP, AU +0.05 +0.7
INA114BP, BU 0.5 +1
G =1000
INA114AP, AU 0.5 +2
12 +10
Gain drift ppm/°C
Rs = 50kQ(" +25 +100
Go1 INA114BP, BU +0.0001 +0.001
h INA114AP, AU +0.0001 +0.002
INA114BP, BU +0.0005 +0.002
Gain nonlinearity Vo = - 10V to +10V G =10, 100 % of FSR
INA114AP, AU +0.0005 +0.004
INA114BP, BU +0.002 +0.01
G =1000
INA114AP, AU +0.002 +0.02
OUTPUT
(V-)+15 (V+) -1.5
Output voltage lo=5mA, Tp= -40°Ct0 85°C |Vg=%11.4V V-)+14 (V+) - 1.4 \
Vg = +2.25V (V-)+1 (V+) - 1
Load capacitance
stability 1000 PF
Isc Short-circuit current Continuous to Vg / 2 +20/ -15 mA
FREQUENCY RESPONSE
G=1 1 MHz
G=10 100
BW Bandwidth, - 3dB
G =100 10 kHz
G =1000 1
SR Slew rate G =10, Vp =10V 0.3 0.6 Vlius
G= 18
t Settling ti 0.01%, V 10V 6=10 20
ettling time . , = s
s 9 0, VSTEP G=100 120 H
G =1000 1100
Overload recovery 50% overdrive 20 us
POWER SUPPLY
la ‘ Quiescent current Vg = +2.25V to 18V, V|y = OV +2.2 +3 mA
(1)  Temperature coefficient of the "50kQ)" term in the gain equation.
Copyright © 2024 Texas Instruments Incorporated TR KRR 15 5
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5.6 Typical Characteristics
at Tp = +25°C, Vg = £15V, G = 1V/V (unless otherwise noted)

A 5-3. Input Common-mode Voltage Range vs Output Voltage
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A 5-5. Negative Power Supply Rejection vs Frequency
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5.6 Typical Characteristics (continued)
at Tp = +25°C, Vg = £15V, G = 1V/V (unless otherwise noted)
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Copyright © 2024 Texas Instruments Incorporated TR 15 7

Product Folder Links: INA114
English Data Sheet: SBOS014


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina114?qgpn=ina114
https://www.ti.com.cn/cn/lit/pdf/ZHCSTC7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTC7A&partnum=INA114
https://www.ti.com.cn/product/cn/ina114?qgpn=ina114
https://www.ti.com/lit/pdf/SBOS014

13 TEXAS
INA114 INSTRUMENTS
ZHCSTC7A - SEPTEMBER 2000 - REVISED JANUARY 2024 www.ti.com.cn

5.6 Typical Characteristics (continued)
at Tp = +25°C, Vg = £15V, G = 1V/V (unless otherwise noted)
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5.6 Typical Characteristics (continued)
at Tp = +25°C, Vg = £15V, G = 1V/V (unless otherwise noted)

Amplitude (5 V/div)
Amplitude (100 mV/div)

—

Time (100 ps/div) Time (5us/div)
G=1 G=1
5-19. Large-Signal Response Al 5-20. Small-Signal Response

Amplitude (5 V/div)
Amplitude (100 mV/div)

Time (500 ps/div) Time (500us/div)
G =1000 G =1000

5-21. Large-Signal Response A 5-22. Small-Signal Response

0.1uV/div

| .
1 s/div
& 5-23. Input-Referred Noise, 0.1Hz to 10Hz
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6 Application and Implementation

#1E

PAR RLFR 4 145 B R T T1 38R YE FE , TI A GRILAERR A e . TI % N5 S
S REIEH T HNM . & I IEFF N, DR RS EE.

6.1 Application Information

6-1 shows the basic connections required for operation of the INA114. Applications with noisy or high-
impedance power supplies can require decoupling capacitors close to the device pins as shown.

V+
0.1uF
Pin numbers are
for DIP packages. 7 —
- 2| |Over-Voltage INA114
o> :
Ay VWA
1 - 25kQ 25kQ
25kQ
6
Rs

8 25kQ

Over-Voltage
Protection

Vo=G* (Vin=Vin)
+ 50kQ
F\’G

G=1

Load Vg

5
YWW———/ M JT—O

DESIRED Rg NEAREST 1% Rg
GAIN Q) (9]

1 No Connection No Connection
2 50.00k 49.9k

5 12.50k 12.4k

10 5.556k 5.62k

20 2.632k 2.61k

50 1.02k 1.02k
100 505.1 511

200 251.3 249

500 100.2 100
1000 50.05 49.9
2000 25.01 24.9
5000 10.00 10
10000 5.001 4.99

- Also drawn in simplified form:

25kQ 25kQ
41 o04pF
V-
Vin ©
Viy O——

K] 6-1. Basic Connections.

The output is referred to the output reference (Ref) pin, which is normally grounded. This connection must be
low-impedance to provide good common-mode rejection. A resistance of 5Q in series with the Ref pin causes a
typical device to degrade to approximately 80dB CMR (G = 1).
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6.1.1 Setting the Gain

Gain of the INA114 is set by connecting a single external resistor, Rg:

K 6-1 shows commonly used gains and resistor values.

The 50-k Q@ term in 7230 1 comes from the sum of the two internal feedback resistors. These resistors are on-
chip metal film resistors which are laser trimmed to accurate absolute values. The accuracy and temperature
coefficient of these resistors are included in the gain accuracy and drift specifications of the INA114.

The stability and temperature drift of the external gain setting resistor, Rg, also affects gain. The contribution of
Rg to gain accuracy and drift is directly inferred from the gain /523 1. Low resistor values required for high
gain can make wiring resistance important. Sockets add to the wiring resistance, which contributes additional
gain error (possibly an unstable gain error) in gains of approximately 100 or greater.

6.1.2 Noise Performance

The INA114 provides very low noise in most applications. For differential source impedances less than 1k Q, the
INA103 can provide lower noise. For source impedances greater than 50k, the INA111 FET-input
instrumentation amplifier can provide lower noise.

Low frequency noise of the INA114 is approximately 0.4uVpp measured from 0.1Hz to 10Hz. This noise is
approximately one-tenth the noise of low noise chopper-stabilized amplifiers.

6.1.3 Offset Trimming

The INA114 is laser trimmed for very low offset voltage and drift. Most applications require no external offset
adjustment. & 6-2 shows an optional circuit for trimming the output offset voltage. The voltage applied to the Ref
pin is summed at the output. Maintain low impedance at this node to maintain good common-mode rejection by
buffering trim voltage with an op amp as shown.

Vin© = v+
Vo
Rg INA114 ©] 100pA
+
vio—— Ref 1/2 REF200
+10mV

Adjustment Range —
100Q

100pA
1/2 REF200

6-2. Optional Trimming of Output Offset Voltage.
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6.1.4 Input Bias Current Return Path

The input impedance of the INA114 is extremely high-approximately 10'0Q . However, a path must be provided
for the input bias current of both inputs. This input bias current is typically less than +1nA, and can be either
polarity as a result of cancellation circuitry. High input impedance means that this input bias current changes
very little with varying input voltage.

Input circuitry must provide a path for this input bias current if the INA114 is to operate properly. ¥ 6-3 shows
various provisions for an input bias current path. Without a bias current return path, the inputs float to a potential
that exceeds the common-mode range of the INA114 and the input amplifiers saturate. If the differential source
resistance is low, the bias current return path can be connected to one input (see thermocouple example in
6-3). With higher source impedance, use two resistors to provide a balanced input, with the possible advantages
of lower input offset voltage due to bias current and better common-mode rejection.

Microphone,
Hydrophone INA114 O
etc.

Thermocouple % INA114 O

+

10kQ

Center-tap provides
bias current return.

& 6-3. Providing an Input Common-Mode Current Path.
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6.1.5 Input Common-Mode Range

The linear common-mode range of the input op amps of the INA114 is approximately +13.75V (or 1.25V from the
power supplies). As the output voltage increases, however, the linear input range is limited by the output voltage
swing of the input amplifiers, Ay and A,. The common-mode range is related to the output voltage of the
complete amplifier—see typical characteristic curve Input Common-Mode Range vs Output Voltage.

A combination of common-mode and differential input signals can cause the output of A; or A, to saturate. |§
6-4 shows the output voltage swing of A4 and A, expressed in terms of a common-mode and differential input
voltages. Output swing capability of these internal amplifiers is the same as the output amplifier, As. For
applications where input common-mode range must be maximized, limit the output voltage swing by connecting
the INA114 in a lower gain (see performance curve Input Common-Mode Voltage Range vs Output Voltage). If
necessary, add gain after the INA114 to increase the voltage swing.

V+
Voy— Vo ?
2
INA114
Over-Voltage A
Protection
A, YW
- 25kQ 25kQ G=1+ 50kQ
25kQ Rs
Rg O V=GV,
25kQ
Over-Voltage ‘/\/\/\
Protection / 25kQ 25kQ 1
- Voy + Vo (L
2 Ve

& 6-4. Voltage Swing of A4 and A,

Input overload often produces an output voltage that appears normal. For example, an input voltage of 20V on
one input and 40V on the other input obviously exceeds the linear common-mode range of both input amplifiers.
Both input amplifiers are saturated to nearly the same output voltage limit; therefore, the difference voltage
measured by the output amplifier is near zero. The output of the INA114 is near OV even though both inputs are
overloaded.

6.1.6 Input Protection

The inputs of the INA114 are individually protected for voltages up to +40V. For example, a condition of - 40V on
one input and +40V on the other input does not cause damage. Internal circuitry on each input provides low
series impedance under normal signal conditions. To provide equivalent protection, series input resistors
contribute excessive noise. If the input is overloaded, the protection circuitry limits the input current to a safe
value (approximately 1.5mA). Typical performance curve Input Bias Current vs Common-Mode Input Voltage
shows this input current limit behavior. The inputs are protected even if no power supply voltage is present.
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6.1.7 Output Voltage Sense (SOIC-16 Package Only)

The surface-mount version of the INA114 has a separate output sense feedback connection (pin 12). Pin 12
must be connected to the output terminal (pin 11) for proper operation. (This connection is made internally on the
DIP version of the INA114.)

The output sense connection can be used to sense the output voltage directly at the load for best accuracy.
6-5 shows how to drive a load through series interconnection resistance. Remotely located feedback paths can
cause instability. This instability can be generally be eliminated with a high-frequency feedback path through Cj.
Drive heavy loads or long lines by connecting a buffer inside the feedback path (see ¥ 6-6).

Surface-mount package
,/ version only.

A A
. AR
V- Output

N O \ Sense

C1
T1 000pF
Rs AN
Vi O—— / Ref ( % Load

A KA

JP24A —
Equal resistance here preserves -
good common-mode rejection.

K 6-5. Remote Load and Ground Sensing

Surface-mount package
/ version only.

Vin O—\ Output
Sense

Rs

\ + I, £100mA

.
ViN O——

K 6-6. Buffered Output for Heavy Loads

14 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: INA114
English Data Sheet: SBOS014


https://www.ti.com.cn/product/cn/ina114?qgpn=ina114
https://www.ti.com.cn/cn/lit/pdf/ZHCSTC7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTC7A&partnum=INA114
https://www.ti.com.cn/product/cn/ina114?qgpn=ina114
https://www.ti.com/lit/pdf/SBOS014

13 TEXAS
INSTRUMENTS

INA114
www.ti.com.cn ZHCSTC7A - SEPTEMBER 2000 - REVISED JANUARY 2024

7 Typical Applications

. |
://Tz (/\) (/\) 511Q | INA114 &
IN
|

+ Ref

Shield is driven at the

common-mode potential. 100Q For G = 100 —
d Rg = 5110 // 2(22.1kQ)

OPAG02 effective R = 505Q

& 7-1. Shield Driver Circuit

V+ V+

i i

REF200
Equal line resistance here creates + 100pA *

a small common-mode voltage
which is rejected by INA1 14)/\

! +
VO
RTD Rs | INA114
2 W
AAA VWA — ~"|Ref

3 \ =

A :’\‘ A\

\
A :’\‘ A
vy

vy
Resistance in this line causes J_; Vo=0VatRgrp=R;
a small common-mode voltage
which is rejected by INA114.

& 7-2. RTD Temperature Measurement Circuit
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V+

T

NOTES: (1) -2.1mV/°C at 200pA. (2) R, provides down-scale burn-out indication.

100V 6
REF102
R, R
27kQ 4
80.6kQ J:;
JTT 1N4148 )
Q) R, Rz =
_ Cu 5.23kQ 1IMQ Vo
INA114
K<\/
+ . Cu + Ref
Ry Rs -
100Q 50Q
Rs
100Q
Zero Adj
SEEBECK
ISA COEFFICIENT R, R,
TYPE MATERIAL (uvree) (R3 = 100Q) (R5 + Rg = 1009)
E Chromel 58.5 3.48kQ 56.2kQ
Constantan
J Iron 50.2 4.12kQ 64.9kQ
Constantan
K Chromel 39.4 5.23kQ 80.6kQ
Alumel
T Copper 38.0 5.49kQ 84.5kQ
Constantan

& 7-3. Thermocouple Amplifier with Cold Junction Compensation

K 7-4. ECG Amplifier with Right-Leg Drive

16 EXXFIRE
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G =500

INA114
+ Ref

INA114

o———1- V,
- R lo==N .G

1 o R
Vin Rs | INA114
+
oO—— 1+ Ref |

B
-
$e

A, Iz Error
OPA177 +1.5nA
OPA602 1pA
OPA128 75fA

& 7-7. Differential Voltage-to-Current Converter
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8 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.

8.1 BT EFE A

SO EOFE A , T SR ti.com LRSI SOOI . st @A AT BVR] AR i A S
o HREMMEAMELE | i R O SO RS BT I k.

8.2 TH WK
TIE2E™ 32 rgtnd TRMPEESE TR, WTHEMNE ARG RIE. S RIER@EMRTHHEE. B8R
A R B B QR RIS TR a3 B .
BRI N AR S DT ikE AR SRt IXEENE I AL T HARMTE | FEEA— @ & T WS 15210
T B 23K
8.3 Trademarks
TI E2E™ is a trademark of Texas Instruments.
BT R bR AL B BT I
8.4 B B
LB (ESD) SR IX AN E AR LR o A ES (TI) B USCE & 24 (0 TR 45 i A BRRT A 42 A H B o 0 SR AN T S TE A (1) Ab B
A FIZERLT | T A SR SR B
‘m ESD HI#IR/NE SERUNIMERERR S , KRB MRS K% RN TG A 52 B | K2R NIEw n 2
OB R ] B 2 T BT S H R AT IR A AR T

8.5 RigXR
TI RiE# RARNEFR I NIRRT ARIE . 1 F BRI AR E L

9 Revision History
T o DLRTRRAS B DU AT 85 24 i RSAS B TR AN [

Changes from Revision * (March 1998) to Revision A (January 2024) Page
o T T A SRR . BRI XS RIS FE T e 1
© WINT ESD FH. BTt HIMEFEETE MRS #IEPH . d RIS AL 2R
B BTG5 BT ceeeeeeeeee ettt ettt a ettt a ettt a sttt en s 1
o BRI P SOL HHE L FRT N SOIC ittt 1
o [ AR R AR R T F R AIGIR I S AN T (PTG AR ) 7 e 1
o W AEHE AR T IE AN 0.25UV/°C TEELN 0.3UV/ Crniiieiiieieii ettt 1
T T I T I BT ettt ettt a Rt s ettt R e e s e st nenin 1
* Added symbols in Absolute Maximum RALINGS ..........c..eeui it 3
* Changed supply voltage to show dual supply and single supply in Absolute Maximum Ratings ...................... 3
* Changed "Input Voltage Range" to "Signal input pins" in Absolute Maximum Ratings .............cccccccevvvveeennen.... 3
* Added signal output voltage to Absolute Maximum Ratings .............uuuuuuueiiiiieieie e 3
* Changed output short-circuit from "ground" to "Vg / 2" in Absolute Maximum Ratings...........cccccocvveeeeiiiieenennns 3
* Added DW (SOIC) package ambient thermal resistance value...............cccooiii e 3
* Changed ambient thermal resistance value for P (PDIP) package from 80°C/W to 110.2°C/W........ccccveveennnee 3
* Added symbols in Electrical CharaCteriStCS ...........c.couiiiiuiiii et e 4
* Changed offset voltage maximum value from £50 + 100/G t0 £50 + 150/G.........covviiiiiiiiiiiiiiiieeeee e, 4
* Changed "Offset Voltage vs Temperature" to "Offset voltage drift".............oooiiiiiii i 4
* Changed offset voltage drift test condition from Ty = Tyn 10 Tpax 10 Ta= -40C to+85C...civiiiviiiieeee 4
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* Changed offset voltage drift maximum value from £0.25 + 5/G t0 £0.3 + 5/G........cooiiiiiiiiiii e 4
* Deleted safe input voltage from Electrical CharacteriStiCs ............c..ooiiiiiiiiiiiiiiiii e 4
* Changed "Input Common-Mode Range" to "Operating input voltage"...........cccooiiiiiiii e, 4
* Changed "Offset Voltage vs Power Supply" to "Power-supply rejection ratio”.............cccccoivieiiiieee i, 4
* Changed "Bias current vs Temperature” to "Input bias current drift"...........cccooiiiii i 4
* Added "Tp = -40°C to +85°C" test condition to input bias current drift...............cccoi 4
* Changed "Offset Current vs Temperature" to "Input offset current drift"...............cooo 4
* Added "Tap = -40°C to +85°C" test condition to input offset current drift.............coccooi i 4
* Added "Vg = £10V" test condition 0 GaIN ©ITON........coii it e e e e 4
* Changed "Gain vs Temperature” t0 "Gain drift"..............iiiiiiiii e 4
* Added "Vg = - 10V to +10V" test condition to gain NONINEArItY...........coooiiiiiiiiiiii s 4
* Changed output voltage values from +£13.5 (min) and £13.7 (typ) to (V - ) + 1.5 (min) and (V+) - 1.5 (max)..4
* Changed output voltage test condition from Tyn 10 Tpax 10 Ta= —40TC to+85C.ciiiiiiiiiie, 4
* Added output voltage test conditions for Vg = £11.4V and Vg = 22.25V.......ccciiiiiiiiiiie e 4
* Added Vgtep = 10V test condition to settling time.........cooiiineii e 4
* Deleted power supply voltage range typical value of £15V.........ooiiiiiiiiiiii e 4
* Moved voltage range, operating temperature range, and thermal resistance from Electrical Characteristics to
Recommended Operating Conditions and Thermal INfOrmation ................cccccueiiiciiiiieeeccee e 4
* Updated Figure 5-6, Input-referred Noise Voltage vS FreqQUENCY ..........c.ccocoieiiiiiiiiiiiiiie e 6
* Updated Figure 5-10, Input Bias Current vs Differential Input VOItage .............ccccoueeeieeiieieiiiiiiiciiieeee e 6
* Updated Figure 5-11, Input Bias Current vs Common-Mode Input Voltage ................ccccoveeeciiiiiiiiiieneeeeieieeins 6
* Updated Figure 5-19 to Figure 22, Small- and Large-Signal Response plots.........ccccccvveeiiiiiiiiiiiiiieeeeeee e, 6

10 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 ©)
@ )

INA114AP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - INA114AP
INA114AP.B Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 INA114AP
INA114AU Active Production SOIC (DW) | 16 40 | TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR -40 to 85 INA114AU
INA114AU.B Active Production SOIC (DW) | 16 40 | TUBE Yes NIPDAU Level-3-260C-168 HR -40 to 85 INA114AU
INA114AU/1IK Active Production SOIC (DW) | 16 1000 | LARGE T&R Yes Call Tl | Nipdau Level-3-260C-168 HR -40 to 85 INA114AU
INA114AU/1K.B Active Production SOIC (DW) | 16 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 INA114AU
INA114BP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU NJ/A for Pkg Type - INA114BP
INA114BP.B Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 INA114BP
INA114BU Active Production SOIC (DW) | 16 40 | TUBE Yes Call Tl | Nipdau Level-3-260C-168 HR - INA114BU
INA114BU.B Active Production SOIC (DW) | 16 40 | TUBE Yes NIPDAU Level-3-260C-168 HR -40 to 85 INA114BU
INA114BU/1K Active Production SOIC (DW) | 16 1000 | LARGE T&R Yes Call Tl | Nipdau Level-3-260C-168 HR - INA114BU
INA114BU/1K.B Active Production SOIC (DW) | 16 1000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 INA114BU

@ 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 [¢—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 0O O 0O 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)
INA114AU/1K SolIC DW 16 1000 330.0 16.4 |10.75] 107 | 2.7 12.0 | 16.0 Q1
INA114BU/1K SOIC DW 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)
INA114AU/1K SoIC DW 16 1000 353.0 353.0 32.0
INA114BU/1K SoIC DW 16 1000 353.0 353.0 32.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
INA114AP P PDIP 8 50 506 13.97 11230 4.32
INA114AP.B P PDIP 8 50 506 13.97 11230 4.32
INA114AU DW SoIC 16 40 507 12.83 5080 6.6
INA114AU.B DW SoIC 16 40 507 12.83 5080 6.6
INA114BP P PDIP 50 506 13.97 11230 4.32
INA114BP.B P PDIP 50 506 13.97 11230 4.32
INA114BU DW SoIC 16 40 507 12.83 5080 6.6
INA114BU.B DW SoIC 16 40 507 12.83 5080 6.6
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