%%%Irﬁkl

13 TEXAS INA296A-Q1, INA296B-Q1
INSTRUMENTS ZHCSRT2D - FEBRUARY 2023 - REVISED JUNE 2025

INA296x-Q1 774 AEC-Q100 #5#E. -5V = 110V, XA, 1.1MHz. 8Vius. #BRE%E
YA T TR B

1 Rtk

FFETH AR 2R (1) AEC-Q100 FrdE -
- RS 1 0 -40°C £ 125°C, Ta
- RE%Y:0: -40°C £ 150°C , Tp
BP)Eieae ot

- AR T IR A RGO
LA

- TAFHE -5V & 110V

- AREZHIE : -20V & 120V
4T

BEM/MESH 5 0 1.1MHz ( TERr AR )

JEAEZ : 8V/us
B B e A E B (84 1% @ 1us
H B L (CMRR) @ 166dB
WP
- WARSIRE (HKME)
o A A : +0.01% , +1ppm/°C iZEH#%
s JA B :+0.1% , +5ppm/°C J=f%
- RIFEE (SKE)

3 Ui

INA296x-Q1 J& — 2R 2 X A) LIRS I 0K 4%, FIAE
VAR SN K N0\ VA< i o (e 5= I = S N ER ol A
B, SHYEBEETR, Za B E (£10uV
BORME ) « BUMEEIRZE (£0.01% , BN ) AlEE
i CMRR ( #tAU{E N 166dB ) &4 EZES/E T
A S ELEOR IR . INA296x-Q1 A5 1.1MHz
(s 5 g AP AR e I TR) , ASOGE T R 0 B
TR | S T EE N A (B0, BRI AR
S RARY ) o

INA296x-Q1 H1 2.7V % 20V Y EALE | JHFE 2.5mA
(TR . INA296X-Q1 A FLANE 251475 : 10V/V.

20V/V. 50V/V. 100V/V 1 200V/V. i5HH %35k
T, A SEELLE AT A 43 e BELAEL AN 5 i HH 2h 253 BB SR
Z AT ARAL o

INA296x-Q1 1 e LIERELE N -40°C &
125°C , , JffE —-40°C & 150°C K LAEIR o AN $z
ft 0 %%,

o BA A #10pV , 20.1pV/°C JGIE HERBE
« JiA B : #150pV , +0.5uV/°C 6= HHES Hx) HERFE
o ATRHHEZS DDF ( SOT-23 , 8) [2.9mm x 2.8mm
- INA296A1-Q1 : 10V/V DGK (VSSOP,  [3mm x 4.9mm
- INA296A2-Q1 : 20V/V INA296A-Q1 8)
- INA296A3-Q1 : 50V/V INA296B-Q1 D(SOIC,8)  [4.9mm x 6mm
- INA296A4-Q1 : 100V/V ?(?)S(VSSOP, 3mm x 4.9mm

- INA296A5-Q1 : 200V/V
FHED - SOT23-8. VSSOP-8. SOIC-8.
VSSOP-10

(1) W TRITE AT B | S RO R R R R T %
(2)  BEFRSF (K x %) JEARE , JFEAETIE (WiE ) .
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2 pife ‘o 1977 ““““TW
. EVUETER 7 S v
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o AR g ol | ™™ Ei
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AR5 VAR (11 =3 A5 L < Tas SO 26
T2 THEETTHERE oot 17 M HBR. BERTITIER e 27
FACE 2 L DTSRRI 17
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LR bk
INA296A1-Q1. 1INA296B1-Q1 10 VIV
INA296A2-Q1. 1INA296B2-Q1 20 VIV
INA296A3-Q1. 1INA296B3-Q1 50 VIV
INA296A4-Q1. 1INA296B4-Q1 100V/V
INA296A5-Q1. 1INA296B5-Q1 200V/IV
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6 A%

6.1 4% AR {E

7 AR X SAE T M TARRETE R e (BRAEAA B ) ()

B/ME BAE Hhr

YRR E (Vs) 22 \Y;

[EDE TP 725y (Vine)-(Vin-) -30 30 \VJ

Vine s Vin- @ g -20 120 Vv

ECE:';%‘)\REFZ‘ GND - 0.3 Vg +0.3 \Y;

ikl GND - 0.3 Vs +0.3 \%

Ta TAERE -55 150 °C

Ty SR 150 °C

Tstg J”':’(?JEJ% -65 150 °C

(1) M “AaRRHUEE” BT RE S B EE A TR . 40N R BIUE (8 H A B R 88 R TR IR e 4 1 B s TR 4% AT AT
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v e v
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CDM ESD 7y 25484 C6

(1) AEC Q100-002 $87~M. 4% ANSI/ESDA/JEDEC JS-001 #UyEHAT HBM K277l

6.3 BUYBIT %M
TE AR KSR T I TAR R SE AR ( BRAES AU )
B/ME FRRE BAE|  Hfr
Vem LA N\ Vi -5 48 110 \Y
Vs A HLIE L S 2.7 5 20 \Y
Ta B -40 125 °C
Ta IR, INA296B3EDRQ1 -40 150 °C
6.4 HMEREER
INA296x-Q1
o) DDF (SOT23) | DGK (VSSOP) D (SOIC) DGS (VSSOP) | #fr
8 5[ 8 5|5 8 5l 10 5

RoJa ZEZS R 129.7 167.2 122.9 143.3 °C/W
Royc(op) | ZEANE (THHE ) #4H 58 58.9 54.7 49.2 °C/W
RoJs 7525 B PR A 52.6 88.9 68.8 80 °CIW
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6.5 H R
E TA =25°C, Vs =5V, VSENSE = V|N+ - VIN - VCM = VIN - =48V H VREF1 = VREF2 = Vs/2 H#(}HM:EI‘F ( ﬁ%jt%ﬁﬁﬁﬁﬁ )

B Wik | BME SR BOKE| BR

A
Vine » ViN- = =5V 110V, Vgense =
OomV -5 110
Ta= -40°C & 125°C

Vem A A S () Vine s Vin- = -5V % 110V, Vgense = \Y
omVv
Ta= -40°C & 150°C , B 10
INA296B3EDRQ1
Vin+ s ViN- = =5V £ 110V, Vsense =
omV 150 166
Ta= -40°C £ 125°C , INA296A-Q1
V|N+ , VIN* = -5V E 110V , VSENSE =
OomV 120 130

CMRR | JtAdmai Ll | LA i dE Ta= -40°C = 125°C , INA296B-Q1 dB
V|N+ ) VIN* = -5V E 110V , VSENSE =
omv
Ta= -40°C £ 150°C, 120 130
INA296B3EDRQ1
f = 50kHz 105
Vsense = 0mV , INA296A1-Q1 15 120
Vsense = 0mV , INA296A2-Q1 +3 15

N T EA Y Sy Vsense = 0OmV. INA296A3-Q1 ,

Vos KIAHE , DAy Sk i INA296A4-Q1 +3 10| v
VSENSE =0mV , INA296A5-Q1 +2 +8
Vsense = 0mV , INA296B-Q1 125 +150
Ta= -40C £ 125T , INA296A1-Q1 150 +250| nV/°C
Ta= -407C % 125 , INA296A2-Q1 130 +150| nV/°C
Ta= -40°C & 125°C , INA296A3- o

dVoe/dT | SR LIRS , DA\ 2 Q1, , INA296A4-Q1, INA296A5-Q1 +20 100} nvi"C
Ta= -407C % 125C , INA296B-Q1 +100 +500| nV/°C
Ta= -40°C £ 150°C, o
INA296B3EDRQ1 ¥100  +500] nVFC
Vg =27V & 20V , Vgense = 0mV
VREF1 = VREFZ =1V s +0.2 +1

Ta = -40°C & 125°C , INA296A1-Q1

Vs = 2.7V % 20V , Vgense = OmV
VREF'] = VREFZ =1V , +0.1 +0.75
Ta= -40°C £ 125°C , INA296A2-Q1

VS =2.7V & 20V , VSENSE =0mV,

‘ e Vet = VRerz = 1V, +0.06 +0.5
PSRR | duygdmibilLL , LA A A s Ta= -40°C % 125°C , INA296A3-Q1 UV
INA296A4-Q1 , INA296A5-Q1

Vg =27V % 20V, Vsense = 0mV
VRer1 = VRer2 = 1V, +1 +10
Ta= -40°C & 125°C , INA296B-Q1

VS =27V £ 20V , VSENSE =0mV y

Vrer1 = Vrer2 = 1V,

F . +1 £10
Ta= -40°C % 150°C ,
INA296B3EDRQ1
Ig 0\ At & P lg+ . lg- , Vsense = OmV 25 35 45 BA
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£ Tp=25°C , Vg =5V, Vgense = Vine ~ VIN-

s VCM = VlN _ =48V E_ VREF1 = VREFZ = Vs/2 HTJ‘UH\]J?% ( Bﬁ‘:jf%ﬁﬁé% )

SR A B/ME  MAUE  RKXME| B
RPN 0 Vg v
gl
A1. B1 #F 10 VIV
A2. B2 #fF 20 VIV
G 4 25 A3. B3 #F 50 VIV
A4, B4 #fF 100 VIV
A5. B5 #4F 200 VIV
(GND + 50mV) < Vour < (Vs - 200mV) ,
INA296A1 , INA296A2-Q1 , INA296A3- +0.002 +0.01
Q1
w25 iR (GND + 50mV) < Vour < (Vs - 200mV) , %
, INA296A5-Q1 *0.003 0015
(GND + 50mV) < Vour < (Vs - 200mV) ,
INA296B-Q1 $0.02 20
G Ta= -40°C & +125°C,
ERR INA296A1-Q1 , INA296A2-Q1 , +0.05 +1
INA296A3-Q1
Ta = - 40°C % +125°C, 0.1 0
2% 2 INA296A4-Q1 , INA296A5-Q1 = | ppmrec
Ta=-40°C & +125°C, +0.2 +5
INA296B-Q1
Ta= -40°C & +150°C , +0.2 +5
INA296B3EDRQ1
e thin 2 +0.001 %
RRHBA R TRrERIRY; | JORR B HE 2% 1 nF
R R
R.=10kQ % GND , _ _
Ta= -40°C % +125°C Vs =007 Vs-02
HAXT T Vg REIRHLIK 2R R, =10k % GND , \%
Tp= - 40°C % +150°C , Vs=0.07 Vg=0.2
INA296B3EDRQ1
R =10k Q % GND s VSENSE =0mV ,
VRrer1 = Vrer2 = 0V, 8 20
Ta= -40°C & +125°C
o b R R RL=10kQ % GND , Vggnse = 0mV , mV
VRrer1 = VrRer2 = 0V, 8 20
Ta= -40°C & +150°C ,
INA296B3EDRQ1
E =1 17N
VREF1= VREF2 =0.5V & 4.5V, +1 25
Ta= -40°C & +125°C. INA296A1-Q1 B -
VREF1 = VREFZ =0.5V E 4.5V,
Ta= -40°C & +125°C, , INA296A2- 405 +15
Q1 , INA296A3-Q1 , INA296A4-Q1 , o o
RVRR | Bk RHIHILL | DA NS dE INA296A5-Q1 MY
VREF1= VREF2=O-5V § 4.5V, +10 +20
Ta= -40°C & +125°C. INA296B-Q1
VREF'I: VREFZ =+0.5V E‘ 4.5V ,
Ta =-40°C &= +150°C , +10 +20
INA296B3EDRQ1
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E TA =25°C , VS =5V , VSENSE = V|N+ - VlN -, VCM = VlN _ =48V H. VREF1 = VREFZ = Vs/2 HTJ‘{}H\]J?% ( B%E[E%ﬁﬁé% )

24

WA

B/ MAE

HRE

BAE

HAL

ST A A L

£ Vsense = OmV I, Vour = |(Vrert +
Vrer2)l/2 ,

Vrer1 = Vs, VRer2 = GND

Vrer1 = GND , Vger2 = Vs

Ta= -40°C & +125°C , INA296A1-
Q1, INA296A2-Q1

+0.002

+0.005

£ Vsense = OmV i, Vour = |(Vrert +
Vrer2)l/2 ,

Vrer1 = Vs , VRer2 = GND

Vrer1 = GND , Vger2 = Vs

Ta= -40°C & +125°C , INA296A3-
Q1 , INA296A4-Q1 , INA296A5-Q1

+0.002

+0.01

£ Vsense = 0mV I, Vour = |(Vrer1 +
Vrer2)l/2 ,

VRer1 = Vs , Vrer2 = GND

VRer1 = GND , VRer2 = Vg

Ta= -40°C & +125°C , INA296B-Q1

+0.02

+0.15

£ Vsense = 0mV i, Vour = |(Vrer1 +
Vrer2)l/2 ,

Vrer1 = Vs , VRer2 = GND

Vrer1 = GND , Vger2 = Vs

Ta= -40°C & +150°C ,
INA296B3EDRQ1

+0.02

+0.15

%

L E A

BW

3
Sk

P s, —3dB i

1.1

MHz

Rt i 1)

V|N+ , V|N _ =48V , VOUT =0.5V &
4.5V,
A ER 0.5%

1.5

us

VIN+ , VIN _ =48V , VOUT =0.5V &
4.5V,
AR 1%

us

ViNt > Vin- =48V, VOUT =05V &
4.5V,
AR E B 5%

0.5

us

SR

LTt

V/us

WS (AR REEAE )

T

E
B

CEYER

i

A1, B1 #44

62

A2, B2 &

49

A3. B3 &

39

A4, B4

36

A5, B5 #

28

nV/ v Hz

R

FLYR L

27

20

A I

Vsense = 0mV

2.5

Vsense = 0mV
Ta= - 40°C % +125°C

3.2

Vsense = 0mV
Ta= -40°C & +150°C ,
INA296B3EDRQ1

3.2

mA
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?f TA =25°C , VS =5V , VSENSE = V|N+ - VlN -, VCM = VlN _ =48V H. VREF1 = VREFZ = Vs/2 HTJ‘UH\]H% ( Bﬁ‘:jt%ﬁﬁﬂﬁ )

SH A B/ME  MAUE  RKXME| B
; e -40 125
A R INA296B3EDRQ1 -40 150

(1) Vine A1 Vi, BOSEREH R 7 6 5 (LR N\ T
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6.6 SuAlkp{t
E TA =25°C , VS =5V , VSENSE = V|N+ - VlN -, VCM = VlN _ =48V E_ VREF1 = VREF2 = Vs/2 HTJ‘UH\IJ/%I‘ ( I;/%E”E%ﬁﬁaﬁﬂ )
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6.6 JLAURFE (52)

E TA =25°C , VS =5V , VSENSE = V|N+ - VlN -, VCM = VlN _ =48V H VREF1 = VREF2 = Vs/2 HTJ‘UH\]J/%I‘ ( I;/%E”E%ﬁﬁaﬁﬂ )
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6.6 HLAVERE: (42)

£ Ta=25°C, Vs =5V, Veense = Vine ~ VinN- » Vem = Vin-

=48V H VREF1 = VREF2 = Vs/2 HTJ‘UH\]J/%I‘ ( [3,%5”5%@1}‘65}% )
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6.6 HLAVERE: (42)

E TA =25°C , VS =5V , VSENSE = V|N+ - VlN -, VCM = VlN _ =48V H VREF1 = VREF2 = Vs/2 HTJ‘UH\]J/%I‘ ( [3,%5”5%@1}‘65}% )
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6.6 JLAURFE (52)

£ Ta=25°C, Vs =5V, Veense = Vine ~ VinN- » Vem = Vin-

=48V H VREF1 = VREF2 = Vs/2 HTJ‘UH\]J/%I‘ ( I;/%E”E%ﬁﬁaﬁﬂ )
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6.6 HLAVERE: (42)

E TA =25°C , VS =5V , VSENSE = V|N+ - VlN -, VCM = VlN _ =48V H VREF1 = VREF2 = Vs/2 HTJ‘UH\]J/%I‘ ( [3,%5”5%@1}‘65}% )
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6.6 HLAVERE: (42)

E TA = 25°C y VS = 5V , VSENSE = V|N+ - VlN -, VCM = VlN - = 48V E_ VREF1 = VREFZ = Vs/2 HTJ‘UH\]J/%I‘ ( Ff%i(li%ﬁﬁﬁﬁﬂ )
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6.6 HLAVERE: (42)

E TA =25°C , VS =5V , VSENSE = V|N+ - VlN -, VCM = VlN _ =48V H VREF1 = VREFZ = Vs/2 HTJ‘UH\]J/%I‘ ( [;/%E‘E%ﬁﬁaﬁﬂ )
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INA296x-Q1 FJ{E 2.7V & 20V R HEERETEE N T/E. BAR INA296x-Q1 4 A\ A i & Vi Bl 5 H s s R 6%
{E S ) EE T 2 6 0 1) 4 A PR LR R R A 20 R . A R R T DAIR S 20mV B E A 200mV AE (HEK T HIEH
o

7.4 B IREAR
7.4.1 [EHEN T B E5H
B 7-1 Som TS R Ak R B S . INA296x-Q1 i B AT IC B A <7 5 B8 1) O A 3E AT »
\é)S
VS
AVAYAY,
=YY - out o
N YV b REF2 L
GND
N .

B 7-1. B o) IR AS A R K e B

R A AL AE S N REF1 A1 REF2 Jtiin— e A B BRI E St i s . v N R R 3 A S S k4% . A
FEHE S| RIS AT AT R A o TR B TS v S AN PR PEL 25 19X 2% B A B i G PERNUG LS o = R IAUR I gy N\ PR 9 OV
I, i H AR e B Dt I B v R S RN R R, TR 1 PR FERZHOWFEB A, — AR AR
BB ERIR | N EAER N ERE B FORYR (GND S ) |, DMK R R E N 172 Vs

VREF1+ VREF2
VOUTZGX(VIN+_VIN—)++ (1)

7.4.2 1 ] 8 I BB 1 R 5 A

B ) B AR UV IS BB P A TR AR E — AN e B R . ST R A OB R R UE S R, R EIERET
T ( B0 LU R 35 ) BAEEL ( S0 LA VS AFEHERTRH 857 ) o BT B2 o0 S AN B g+
FEUEM N E . BORE S FE Y R 2 St A58 439 P 2S A IR R LE B o R RO B R UE 5| NE B R I
B, M AR AE A 20N A A B BOR S S ) R A2 S (AT ) o G BOKE HOR S SR AE S| BRI g A\ AR L A
NIEA B O S H ) B sh (S YR ) .

PLR &880 i 1 oAy o 5 ) SR 15 U EC B

7.4.2.1 DAEEHCAEERH

FERART A INA296x-Q1 , HAA A Oy HER Rt Iy, IS B MALER . A RA 0V 20
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18 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: INA296A-Q1 INA296B-Q1
English Data Sheet: SBOSA32


https://www.ti.com.cn/product/cn/ina296a-q1?qgpn=ina296a-q1
https://www.ti.com.cn/product/cn/ina296b-q1?qgpn=ina296b-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSRT2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRT2D&partnum=INA296A-Q1
https://www.ti.com.cn/product/cn/ina296a-q1?qgpn=ina296a-q1
https://www.ti.com.cn/product/cn/ina296b-q1?qgpn=ina296b-q1
https://www.ti.com/lit/pdf/SBOSA32

13 TEXAS
INSTRUMENTS

www.ti.com.cn

INA296A-Q1, INA296B-Q1
ZHCSRT2D - FEBRUARY 2023 - REVISED JUNE 2025
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FLBE AT LAt P HL s, R ORI BT, AR E (2K 7-3) .
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INA296x-Q1 W it 22 L BH #8385 ARy HL ATl i FELES s A BHL A ) Y it 2R R 22 20 WL S o AR 6 HE 5| B |

AR HS , INA296x-Q1 AT LALE HL A BOW A A 3R I8 4T

B 1Y 2 2 S L 52 PR T Y P S R R P DA R, A AE R R . FR ARSI FE B A R BRI
PR L 2 R T A e 4 DA ST I B S S, R AL INA296x-Q1 R FFAELNE TAE XA .
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INA296x-Q1 J #E 51 A S5 1 48t FL T i rh o, DAME 3R G WL e B B e 2% (ADC) BRI TBOR A%« FE1ES
BB O ELROEFER YR BRI HURE M R T o BEHE 51 JAIAT DS SEAE — IR (T R L0 IR 2 AT L, DASEI
HE it s SRR UR I B TSR & i 7-7 s, 0 rRe g AR R T R B T A FL R 2
To ANEWE MECE TR BOR S AR (S S, DY N ISR DUIR RS 2 0 s R PE RERRS P A AR . R
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+
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7.4.4 55 5HE

TEHE 25N 20VIV RN 8V/us B, INA296x-Q1 17 %6 1.1MHz , & [ 135 R0 R G 3 B FH 2 P e 2 B
TRV . WIS 7-1 AR, RTAE 2mQ Zpiias BIlE 75A BIER RS, INA296x-Q1 M B[] /N
Tus,

£ 7-1. R JE]

2 £y INA296x-Q1 AT Vg = 5V
G W 20 VIV
Imax R 100A
Ithreshold I FEL 75A
Rsense FEL ARG F BEL 2mQ
Vout_max BRI N 1% Vout_max = Imax * Rsense * G 4av
Vout_THR R FELIAL S Py H R Vout THR = ITHR * Rsense * G 3V
SR JiEe 8V/us
Tresponse Syt B ] Tresponse= Vour THR / SR <1ps

8 oL AL

#HiE
DA RS2 R M5 AR T T1 8RS Ya L, T AR LR R e B . TI IR LA 5T 8
SR TG TR . &P RIEE SRR , DR R G TRE

8.1 mﬁﬁ%ag\

2R R BRI R 7N, INA296x-Q1 2K 72 FRLIAT RGN P BEL 25 P i A2 O U IOR . INA296x-Q1 B A A
S Fi P L R AT g AR L, DRI RT A P A b L T 2, R 47 4 A i 1) P DA

8.1.1 Rsense FIAEF1E af tE #E

3o 306 R RT R fe KA LA FEL BELAE , PT DASR e A AT R AU T TR 88 AR S o R ARG TN L BELAE P A2 25 5 FL AL
B MEESMAGE SIERIRK , RN SRR ZTTR. (B2 , HTERMMBELR . B AR KR
AR ARG E RIS, 6T A I R BELE AT DA 22 KA S SEPRBR A TR 2 45 T RS E DR BRI
SN, PRI FLBE Y B K AR

F)DMAX

| 2
MAX (2)

Rsense <

Hrp

* PDpax /& Rsense &K UV D20 4E
¢ IMAX %ﬁﬁ RSENSE MK -

FEL G 00 P OEL FX) DR /I 85 11484 2 P A R A B ok T RV B I Vg AISS B IR R BARR ] Dy 1 W OR FRIRR IS 5 0 2
AL ), AU A IE AN S B R PR . RN 3 4R T Reense 1 GAIN By RAE , DAMER; 1k Bl
AR PR o

Imax x Rsense * GAIN < Vgp (3)

Hrr:

* Imax p2/iihu RSENSE ) e K LA -
o GAIN & HL A I O A8 3 25
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* Vgp R SRS BB IE | WA T RTEE -

N T B RAE IR Reense MBI LIS FR IR BR ) , ARG i BELAEL 55 P 25 R8P 25 1 1 2 2 T B AR AP AE AU .
RN R T FAGFRCIE I ORI LB AR, AT DA AU A0 8 2 21 LAGRE G I 42 PR 1) o

7 I PR A X 5 2 P ASE 00 P BELAEL P AN BT bR RE RN 17 BR Ao 72K 4 3R AL 17 xSl ri FH £ /M EL RO BR o

Imin * Rsense * GAIN > Vsy (4)

Hrr

L TYTIN =3 RuN Rsense (15 /Iy L o

o GAIN s LIRS I FEOR 25 Fr 48 2

* Vg e s i fuan s | W% T e .

< 8-1 B TAEH INA296x-Q1 ) FL AN AR 1 25 FRAS T SR A5 AN TR 45 Fon ] . MRIE B T DL, Bt 2
FR) B A S A T /0N 1) 0 V7 L BEL 28 I B o E b i T SR 30 4

* 8-1. Rgpnse iR TN HAE (1)

Vs =5V H‘J“E‘J%%
E =8 &R
A1, B1 2%k | A2, B2 53f | A3, B3 #344 | A4, B4 Bfk| A5, B5 534
G 2% 10 VIV 20 VIV 50 VIV 100 VIV 200 VIV
VSENSE fE*Eﬂgﬁﬁfiﬁ)\ EEE VSENSE = VOUT/ G 500mV 250mV 100mV 50mV 25mV
Rsense FEL AU W F L Rsense = Vsense / Iwax 50mQ 25mQ 10mQ 5mQ 2.5mQ
Psense RS ) P BEL ) R4 R Rsense * Imax2 5w 2.5W 1w 0.5W 0.25W

(1) BB, SRR 10A | Bk b g E A 5V,
8.2 HLAIN A

INA296x-Q1 & — W a] LB BOR %, Rebg il id A H o -5V 28 +110V 1 PR BH 73 2% R I & L it
8.2.1 4ELL B NI/ F HY 1B

22V
Control 5V
Vs
IN+
[—OO0uUT
g 50mQ INA

IN= REF2
REF1
GND

B 8-1. BRLRE IR N FE B

8.2.1.1 ¥t ER

TESCRBIR FH F, e RV OV 2 22V, s RRll R 1.25A , 3FH o8 INA296x-Q1 $24it 5V Hji. %
Rsense FI#E1F 1 af 6 78 BT FE RS , 52 50mQ ) Repnse 1 20V/V [ 35, DAMH AL R4 i % i sh &30
. %% 8-2 I T e H K% it E .
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% 8-2. Wit

Bt H NGULIER

R L 5V
SEASE R T oV %= 22V
S NIRRT 1.25A
Rsense FFL#S 50m Q

4 25 5 20VIV

8.2.1.2 V4T R

INA296x-Q1 it Joil & M RS 24 N F i E U . INA296x-Q1 I 5 0B 2% 4% B Lt B 70 iy U 3 1) 50m Q 43t
2 LRI . INA296x-Q1 M E AT LA R EZE |, F5 0L 20VIV B8R NEBR.  INA296x-Q1 i i&E
PR MCU R EUE 3% (ADC) , LU FLA I B B4k

BRLLE A A A IR B , A S R A . BE @ A B RS R AR R AR . S
IR LR b S i F IR AT DAFR 7R MR 2R 0 B AR, X B2k R 2 SR G rb i 4 ) [ i B R .
) E AT 30 P HE 7R AT BEAE N AR 3R (R 2R B B FET bR AR et b . BLAT 5 55 AN R 32 3R 119 INA296x-
Q1 o] FH FAS I RS RS 00, DS B 1k e b I s R 2R A R

8.2.1.3 M LR

8-2 o 1ML B Ay A M Y o

50 15
—— Common-Mode Input Voltage
45 — Vour 1.2
40 /’ 0.9
2 35 06
[}
g N
= 30 0.3
g \
3 25 0o =
£ 5
()
g 20 03 2
=
S 15 -0.6
£
E 10 0.9
o
5 1.2
0 ] 1.5
-5 1.8

Time (100ms/div)

Bl 8-2. BRER 2 ] vRL I M

8.3 HFAMAHREIL

ENE AN (IN+ A IN - ) o/ -5V A 110 V Z [T E (5 Vs T8k ) , ATLL INA296x-Q1 7] DLTE &R
IR L (V) ZAMEAT RSN E . Blhn | 7€ Vg BLVESET 5V I, #0700 28 1 JLA B 5 Al ik 110 Ve

8.3.1 HFE#

PR 57 I PR A 4 (R R B R AT BE ST AR UR T AN S B, T1 WU 0.1 wF IS5 BR LA E . W] DA INARS 1 25
ol PR LA 75 Bl BT FL Y

8.4 fiJ7

8.4.1 i/ iEH

SRV R4 R A7 JRy SR

o MERIFRSCER L 4 ZeHDERRH N 5 IE R BN FL LA TR ESEBOAR R i ORAE SN 51 B2 18] SRS HL R
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B2 AR AR IR 75 B FEL
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IEESAF RS A 5] . P55 B LA SR AU BUE Y 0.1uF o AT LIS IR

LA o

Rsrunt

A

CEYPASS
|7 | rer

INA Device

REF2 DE
e[ T5

C) VIA to Ground Plane

()VIAto Power Supply

& 8-3. INA296x-Q1 SOT-23 (DDF). SOIC (D) 1 VSSOP (DGK) &3 WA

VIA to Ground Plane O

VIA to Ground Plane ()
~

Kl 8-4. INA296x-Q1 10 5| il VSSOP (DGS) H3:&\Ai /F

Rsnunt

A

IN-

NC
Cavpass

ED REF1 E

GND

REF2 4 INA Device

HEEE
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() VIA to Ground Plane

()VIAto Power Supply
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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 ©)
@ ©)
INA296A1QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2ZD3
INA296A1QDDFRQ1.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2ZD3
INA296A1QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3A7B
INA296A1QDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3A7B
INA296A1QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3FTB
INA296A1QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3FTB
INA296A1QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296A1Q
INA296A1QDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296A1Q
INA296A2QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2ZE3
INA296A2QDDFRQ1.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2ZE3
INA296A2QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3A8B
INA296A2QDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3A8B
INA296A2QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3FUB
INA296A2QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3FUB
INA296A2QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296A2Q
INA296A2QDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296A2Q
INA296A3QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2ZF3
INA296A3QDDFRQ1.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2ZF3
INA296A3QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3A9B
INA296A3QDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3A9B
INA296A3QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3FVB
INA296A3QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3FVB
INA296A3QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296A3Q
INA296A3QDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296A3Q
INA296A4QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27G3
INA296A4QDDFRQ1.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27G3
INA296A4QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3AAB
INA296A4QDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3AAB
INA296A4QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3FWB
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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)
@ ®)
INA296A4QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3FWB
INA296A4QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 296A4Q
INA296A4QDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296A4Q
INA296A5QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27ZH3
INA296A5QDDFRQ1.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27ZH3
INA296A5QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 3ABB
INA296A5QDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3ABB
INA296A5QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3FXB
INA296A5QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3FXB
INA296A5QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 296A5Q
INA296A5QDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296A5Q
INA296B1QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2713
INA296B1QDDFRQ1.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2713
INA296B1QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 3ACB
INA296B1QDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3ACB
INA296B1QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3FZB
INA296B1QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3FZB
INA296B1QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 296B1Q
INA296B1QDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296B1Q
INA296B2QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2733
INA296B2QDDFRQ1.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27J3
INA296B2QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 3ADB
INA296B2QDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3ADB
INA296B2QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3G1B
INA296B2QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3G1B
INA296B2QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296B2Q
INA296B2QDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296B2Q
INA296B3EDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 296B3E
INA296B3QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27ZK3
INA296B3QDDFRQ1.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2ZK3
INA296B3QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3AEB
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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)
@ ®)
INA296B3QDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3AEB
INA296B3QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 3G2B
INA296B3QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3G2B
INA296B3QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296B3Q
INA296B3QDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296B3Q
INA296B4QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2713
INA296B4QDDFRQ1.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2713
INA296B4QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3AFB
INA296B4QDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3AFB
INA296B4QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 3G3B
INA296B4QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3G3B
INA296B4QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296B4Q
INA296B4QDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296B4Q
INA296B5QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2ZM3
INA296B5QDDFRQ1.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2ZM3
INA296B5QDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3AGB
INA296B5QDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3AGB
INA296B5QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 3G4B
INA296B5QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3G4B
INA296B5QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296B5Q
INA296B5QDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 296B5Q

@ 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.

Addendum-Page 3



https://www.ti.com/product/INA296B-Q1/part-details/INA296B3QDGSRQ1
https://www.ti.com/product/INA296B-Q1/part-details/INA296B3QDRQ1
https://www.ti.com/product/INA296B-Q1/part-details/INA296B4QDDFRQ1
https://www.ti.com/product/INA296B-Q1/part-details/INA296B4QDGKRQ1
https://www.ti.com/product/INA296B-Q1/part-details/INA296B4QDGSRQ1
https://www.ti.com/product/INA296B-Q1/part-details/INA296B4QDRQ1
https://www.ti.com/product/INA296B-Q1/part-details/INA296B5QDDFRQ1
https://www.ti.com/product/INA296B-Q1/part-details/INA296B5QDGKRQ1
https://www.ti.com/product/INA296B-Q1/part-details/INA296B5QDGSRQ1
https://www.ti.com/product/INA296B-Q1/part-details/INA296B5QDRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 6-Nov-2025

® 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.

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.
OTHER QUALIFIED VERSIONS OF INA296A-Q1, INA296B-Q1 :

o Catalog : INA296A, INA296B

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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)
INA296A1QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
INA296A1QDGKRQ1 VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
INA296A1QDGSRQ1 | VSSOP | DGS 10 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296A1QDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296A2QDDFRQ1 [SOT-23- DDF 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
INA296A2QDGKRQ1 VSSOP DGK 8 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
INA296A2QDGSRQ1 VSSOP DGS 10 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
INA296A2QDRQ1 SoIC D 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
INA296A3QDDFRQ1 [SOT-23- | DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296A3QDGKRQ1 | VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296A3QDGSRQ1 VSSOP DGS 10 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
INA296A3QDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296A4QDDFRQ1 [SOT-23- DDF 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
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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)
INA296A4QDGKRQ1 | VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296A4QDGSRQ1 | VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA296A4QDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296A5QDDFRQ1 [SOT-23- | DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296A5QDGKRQ1 | VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296A5QDGSRQ1 | VSSOP | DGS 10 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296A5QDRQ1 SolIC D 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
INA296B1QDDFRQ1 [SOT-23- | DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296B1QDGKRQ1 | VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B1QDGSRQ1 | VSSOP | DGS 10 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B1QDRQ1 SoIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B2QDDFRQ1 [SOT-23- | DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296B2QDGKRQ1 | VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B2QDGSRQ1 | VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA296B2QDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B3EDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B3QDDFRQ1 |SOT-23-| DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296B3QDGKRQ1 | VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B3QDGSRQ1 | VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA296B3QDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B4QDDFRQ1 [SOT-23- | DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296B4QDGKRQ1 | VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B4QDGSRQ1 | VSSOP | DGS 10 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B4QDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
INA296B5QDDFRQ1 [SOT-23- | DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296B5QDGKRQ1 | VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA296B5QDGSRQ1 | VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA296B5QDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

Pack Materials-Page 2



i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 3-Dec-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

INA296A1QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A1QDGKRQ1 VSSOP DGK 8 2500 353.0 353.0 32.0
INA296A1QDGSRQ1 VSSOP DGS 10 2500 353.0 353.0 32.0

INA296A1QDRQ1 SOIC D 8 2500 353.0 353.0 32.0
INA296A2QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A2QDGKRQ1 VSSOP DGK 8 2500 353.0 353.0 32.0
INA296A2QDGSRQ1 VSSOP DGS 10 2500 353.0 353.0 32.0

INA296A2QDRQ1 SOIC D 8 2500 353.0 353.0 32.0
INA296A3QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A3QDGKRQ1 VSSOP DGK 8 2500 353.0 353.0 32.0
INA296A3QDGSRQ1 VSSOP DGS 10 2500 353.0 353.0 32.0

INA296A3QDRQ1 SOIC D 8 2500 353.0 353.0 32.0
INA296A4QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A4QDGKRQ1 VSSOP DGK 8 2500 353.0 353.0 32.0
INA296A4QDGSRQ1 VSSOP DGS 10 2500 353.0 353.0 32.0

INA296A4QDRQ1 SOIC D 8 2500 340.5 336.1 25.0
INA296A5QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A5QDGKRQ1 VSSOP DGK 8 2500 353.0 353.0 32.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA296A5QDGSRQ1 VSSOP DGS 10 2500 353.0 353.0 32.0
INA296A5QDRQ1 SOoIC D 2500 353.0 353.0 32.0
INA296B1QDDFRQ1 SOT-23-THIN DDF 3000 210.0 185.0 35.0
INA296B1QDGKRQ1 VSSOP DGK 2500 353.0 353.0 32.0
INA296B1QDGSRQ1 VSSOP DGS 10 2500 353.0 353.0 32.0
INA296B1QDRQ1 SOoIC D 2500 353.0 353.0 32.0
INA296B2QDDFRQ1 SOT-23-THIN DDF 3000 210.0 185.0 35.0
INA296B2QDGKRQ1 VSSOP DGK 2500 353.0 353.0 32.0
INA296B2QDGSRQ1 VSSOP DGS 10 2500 353.0 353.0 32.0
INA296B2QDRQ1 SOIC D 2500 353.0 353.0 32.0
INA296B3EDRQ1 SOIC D 2500 340.5 336.1 25.0
INA296B3QDDFRQ1 SOT-23-THIN DDF 3000 210.0 185.0 35.0
INA296B3QDGKRQ1 VSSOP DGK 2500 353.0 353.0 32.0
INA296B3QDGSRQ1 VSSOP DGS 10 2500 353.0 353.0 32.0
INA296B3QDRQ1 SoIC D 2500 353.0 353.0 32.0
INA296B4QDDFRQ1 SOT-23-THIN DDF 3000 210.0 185.0 35.0
INA296B4QDGKRQ1 VSSOP DGK 2500 353.0 353.0 32.0
INA296B4QDGSRQ1 VSSOP DGS 10 2500 353.0 353.0 32.0
INA296B4QDRQ1 SoIC D 2500 340.5 336.1 25.0
INA296B5QDDFRQ1 SOT-23-THIN DDF 3000 210.0 185.0 35.0
INA296B5QDGKRQ1 VSSOP DGK 2500 353.0 353.0 32.0
INA296B5QDGSRQ1 VSSOP DGS 10 2500 353.0 353.0 32.0
INA296B5QDRQ1 SolIC D 8 2500 340.5 336.1 25.0
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.

3. 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.

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

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.

INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

AT SEATING PLANE—— "
PIN 1 1D .
) — 8X|0.5 — :
10 [05] 1)
= T ]
— 2X
[
1 | m
===
T il
29 T T (4 [0.1® [c]A® [BO | 41.1 MAX
NOTE 4
T
v/ \
\ J ‘ E 1
h ,l 0.23
e TYP
&SEE DETAIL A 0.13

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

s W N

. All linear dimensions are in millimeters. Any 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 MO-187, variation BA.
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EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)
10X (0.3) j r SYMM (R0.05)
TYP
| ::/
= i

-—— = ——

|

|

|

i 1O SYMM
T == %
8X (0.5) 5 :; :i:]

Li (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ ) METAL SOLDER MASK\x i OPENING

4 r=— 0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

{ }
=
J 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

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.

Texas
INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221984/A 05/2015

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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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
NOTES:

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

2. This drawing is subject to change without notice.

3. 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.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4222047/E 07/2024

NOTES: (continued)

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

design recommendations.

7. 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.

[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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