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7.5 ESHVSHE

TA =25°C, Vs =5V, VSENSE = V|N+ - V|N_\ VCM = V|N_

=48V, VREF1 = VREF2 = VS /2 @%/E]\ (%ﬁ:%ﬂiﬂj@iﬁb ‘I-SED)

R 7 ANKSF | BME REE BKE| B
AT
Vem | FHEAD R O ¥LN;\_ng i‘ﬁ’\z/;éwv* Vsense = 0mV 5 10| v
v
CMRR |[IfEBRZELL, A S5 Vine Vin. = -5V ~110V, Vgensg = 0mV 120 130 @
Ta = -40°C~125°C. INA296B
f = 50kHz 105
Vsense = 0mV., INA296A1 15 +20
Vsense = OmV. INA29BA2 +3 +15
Vos 47y MEE, A Vsense = OmV. INA29BA3, INA29BA4 +3 £10|  pv
Vsense = OmV. INA29BAS 2 18
Vsense = OmV. INA296B £25  +150
Ta = -40°C~125°C. INA29BA1 £50  +250
Ta = -40°C~125°C, INA29BA2 £30  +150
dVoe/dT (A7t MEIERYZ b, A5 Ta = -40°C~125°C, INA296A3, w0 +100] ™€
INA296A4, INA29BAS
Ta = -40°C~125°C, INA296B £100  £500
Vg = 2.7V~20V. Vgense = OmV,
Virer1 = Vrera = 1V, 0.2 +1
Ta = -40°C~125°C. INA29BAT
Vg = 2.7V~20V. Vgense = OmV,
Virer1 = Veera = 1V, 101  £0.75
Ta = -40°C~125°C. INA296A2
PSRR |k, Ak Vg = 2.7V~20V, Vgense = 0mV, HVIV
T G260, INAZ96AS.
INA296A4 . INA29BAS
Vg = 2.7V~20V. Vgense = OmV,
Vrer1 = Vrer2 = 1V, +1 +10
Ta = -40°C~125°C. INA296B
Ig ANRAT B Igs I« Vsense = 0mV 25 35 45|  UuA
FEYE A T 0 Vg \%
H7
A1, Bl 5,312 10 VIV
A2, B2 /AR 20 VIV
G e A3. B3 7342 50 VIV
A4 B4 F (R 100 VIV
A5, B5 7 /342 200 VIV
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TA =25°C. Vs =5V, VSENSE = V|N+ - VlN—\ VCM = VlN— =48V, VREF1 = VREF2 = VS /2 0)%{5\ (%L:%ﬂﬂ‘@tﬁb\ﬁﬁm)
IRTA—H T ANRME B/AME  RFE  EKME| B

(GND + 50mV) < Vour < (Vs - 200mV),
INA296A1. INA296A2. INA296A3

(GND + 50mV) < Vout < (Vs - 200mV),

+0.002 +0.01

T +0. +0. %
TABE INA296A4, INA296AS 0.003 0.015 °
fSANEg gBSOmV) < Vour < (Vs - 200mV). +0.02 01
Gerr Ta = -40° "
» = -40°C~+125°C, +0.05 »
INA296A1, INA296A2, INA296A3
o Tp = -40°C~+125°C, .
AR SER] N 0. * /°C
TARENT INA296A4 ., INA296AS5 *0.1 2| pem
Ta = -40°C~+125°C,
INA296B *0-2 *5
BRI E +0.001 %
R DR ENEA T FEARDFFE L7 fafzikbizaL 1 nF
EEHA
N N RL = 10kQ % GND |2t
BIEL — L ETAA L Vg-0.07 Vg-0.2 \Y
Vs EIR IVETAAL Y T = -40°C~+125°C s-0.0 s-0
RL =10kQ # GND Ql*ﬁ;ﬁf\ VSENSE =
JIURETCAA T omV, VREF1 = VREFZ =0V, 8 20 mV
Ta = -40°C~+125°C
EWEFEAS

VREF1 = VREFZ = 05V’\’45V\
Ta =-40°C~+125°C, INA296A1.

VREF1 = VREFZ =0.5V~4.5V,
RVRR FEEBERRE, A Ta =-40°C~+125°C, INA296A2, 0.5 1.5 pviv
INA296A3. INA296A4., INA296A5

VREF1 = VREFZ =0.5V~4.5V,
Ta =-40°C~+125°C. INA296B

10 +20

Vourt = [(VrRer1 *+ VRer2)l / 2. VsensE =
omvV,

VRer1 = Vs. Vrerz2 = GND

Vrer1 = GND. VRer2 = Vs

Ta =-40°C~+125°C, INA296A1,
INA296A2,

+0.002  +0.005

Vourt = [(VRer1 * VRer2)| / 2. VsensE =
omV,

VT 7L AT A S H DN VRer1 = Vs, Vrerz = GND £0002  001| ®
VREF1 = GND\ VREFZ = VS

Ta = -40°C~+125°C, INA296A3,
INA296A4 . INA296A5

Vourt = [(VrRer1 * VRer2)| / 2. VsensE =
omV,

VREF1 = VS\ VREFZ =GND +0.02 +0.15
Vrer1 = GND. VRrgr2 = Vs

Tp =-40°C~+125°C, INA296B

BW B FTRTOF AL -3dB HHkiR 1.1 MHz
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Ta =25°C, Vs = 5V, Vsense = Vin+ - Vin- Veum = Vin. = 48V, VRert = VRere = Vs / 2 D4 (FRIZFEIR D72 RY)
e T AR RME  RRE  RKE| B
ViN+s Y'N' =48V, Vour = 5).5V~4.5V\ 15 us
H717% 0.5% £TEMN
ViNe Y'N' =48V, Vour = 0.5V~4.5V, 05 us
HJI73 5% TR
SR A—L—h AN AU 8 Vips
AR (ANF1HH)
A1 B1 7732 62
A2 B2 7/3AMA 49
FIE AR A3. B3 F A% 39 nVAHz
A4, B4 FAAR 36
A5, B5 7 /A A 28
EIR
Vs BB 27 20 \Y%
Vsense = 0mV 25 3] mA
| [if ISR =
: E \T/§E=N?EO°COTY{ 25°C 32| mA
REE
Ta ALAKRAHIPH -40 125/ °C
(1) Vine & Vin QTG OFRFREED, FEESNZRHANFEEEZEZ 20IDIC T 2B ERHVET,
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7.6 ARBIEE

Ta=25°C. Vs =5V, Vsense = Vin+ - Vi Vem = Vin. = 48V, Vrer1 = VRer2 = Vs / 2 D56 (FFICRLIEDORURY)
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7.6 KRAVFE (Fi)
Ta=25°C, Vg =5V, Vgense = Vin+ - VIN- Vem = VIN- =48V, VRerq = VRep2 = Vs / 2 DOLGE (%L:%ﬂﬂ‘@tﬁb\ﬁﬁm)
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7.6 RIS (i)
Ta=25°C, Vg =5V, Vgense = Vin+ - VIN- Vem = VIN- =48V, VRerq = VRep2 = Vs / 2 DOLGE (%L:%ﬂﬂ‘@tﬁb\ﬁﬁm)
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7.6 KR (FiX)
Ta=25°C, Vg =5V, Vgense = Vin+ - VIN- Vem = VIN- =48V, VRerq = VRep2 = Vs / 2 DOLGE (%L:?Eiiﬁ@étb\@@)
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7.6 KR (FiX)
Ta=25°C, Vs =5V, Vsense = Vin+ - ViN- Vem = Vin- = 48V, VRer1 = VRer2 = Vs / 2 D56 (FFICRLIEDORURY)
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7.6 KRV (Frx)
Ta=25°C, Vg =5V, Vgense = Vin+ - VIN- Vem = VIN- =48V, VRerq = VRep2 = Vs / 2 DOLGE (%L:?Eiiﬁ@étb\@@)
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7.6 ARAIEHE (hex)

TA = 25°C. Vs =5V, VSENSE = V|N+ - VlN-\ VCM = VlN- =48V, VREF'] = VREF2 = VS /2 0)%{5\ (%L:%ﬂﬂ‘@tﬁb\ﬁﬁm)
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ZIEOL —VICEHRE T HEXT, T 7 DO N % (T RIZfn-7T) FICBEISEL720, AN OfmMEE2EIC T 08
MHVET, T T DV T 7L VA BT TR R T HEXX, T 7 O % (BIRICH)-T) EICBEEE 57
O, ATIORRMEE EIZTA20ERHNET,

LT o7 ar Tl BT OEERICH DR 2 5B W THRHLE T,
8.4.21 77> FEEDLT

INA296x %27 FEHE S OB IF AT — R TEH 5L X3, M DVT7 7L AN 27 T PICHER L £, 2Ok
FRTIE, ATNC OV OZEBBFET D56 AT TN icHishEd (T 8-2125 ),
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VS

VS
%%

IN—

%% ouT o

NN—s +
IN+ REF2

REF1
GND

K 8-2. /5 REEDHAH

8.4.2.2vS EEDH A

VS %Z@@u“jjj%PFOiﬁrﬁJ%%Mi\ W5 D)7 7L A e 2 IEO BRI T 52 E TR SILET, ZOHAKL
3, BEHICEA Z G HRN, 7 T OGS EMOFIARIE O RY =T T L EAC A LB LT D RIS I L
%7 (X 8-3 &),

ouT

$ 3

IN+ REF2

)

(X 8-3. VS HXEDHN

843 MARERENET H7=DHDY T 7 LR - EVDHER

INA296x 1%, —fRIZEFMR HEPTEITEIR S v METLEMF XN AT AN A B IC L > TR AT 2= EE 2
ELFET, INA296X 1T, V7 7L A B ACHINES D BIEIZEESW T, B AR E-IINF T —RCEifEcEET,

tt'uﬁ%k@n’"?ﬁ?%ﬁli HABIENT ZURICENTZT IS ENTEDNE, R THASH TWAERELIC
THIRENET, B R, BIETr2BMEH, YA var V77l AU ICEIMEN S EIE
INA296x 73 I HRIE BN CENE T D018 IR T 2L ENRHV T,

8.4.3.1 HiHENBID Y Z 7 L > X BEICRET S

M DY % BENZEE L TBY 7 7 L U AEE I T 08 AN OmEEEIT OV ZEIA ORI T, 1178
BTV 7 7L RAEELE LD FE T, 2O/, [} 8-4 IT/RLET, IN+ BV IN- BN L TADEA . H1EIE
XU 7 7L RAEBELVELZRD | IN+ BV IN- SR L CIEDSE AT Em<ARVET, ZOFEIL. HhxmEEDE
JEZAAT AT Db IEMEZR HETT,
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Copyright © 2016, Texas Instruments Incorporated

8-4. 50U 77 L AN
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1 ODYT77L A% VS IZ, H9 1 2% GND Bk 358, ZEIA B2, X 8-5 1IR3 9z, )
IIANCEHIINE I OV IZOWT VS /2 ODFFIC/0ET,
o

FIRAEE O F53

VS
A
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ouTt

REF1

IN—
+
IN+

N

$ 3

[9)
o
|

|||—

] 8-5. FHEE LN

84.3.3 HiHENEBD Y Z 7 L > XBEDHFEICRET S
1950 REF L %75 R . 691 50 REF VU a7 7L ABIEICHE T AT A7 7L 2% 2 DIT45E
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VS

NV
IN—
VWV our|
A% +
IN+ REF1 REF5025
2.5-V
REF2 Reference
GND l

|||—

8-6. MU 77 L ABEDHHED LA

8.4.3.4 HENEHIC L BHHIDRE
INA296x DY 7 7L Z-E 2 LT, H1EEOFRAZFHIEL , AID 2 /3—% (ADC) Jivﬁﬁoyf/7 DY AT
LA A B CEET, U7 7L A B, IR, 7 TR, F3EA LB —F L AD) 7 7L R B H B

FTHIIEFEINTNET, U7 7L U R EUE, BEIEIIAE AL TREWCER L, "M T AT5ZET, 7277\5'A0)Hj77
BEIEZFEBCEET, ZOMRTT U 72T HEX0F, K 8-7 \RT I, wERKPLO BT 2 235285 5
ELCTHAZEMHALET, 2O TIE, 7’/7°trj7‘3%vyﬁ‘/V1yF‘1§%kbfﬁﬁﬁﬁﬁ“é_ THEEL S8 A, NERA T
— X ADEACH T NAZADVERRA AR I A KX T AR E N D572 T, //7“/1/1%‘25%75‘%‘\%ifociz%é.\ti
IMFT AT T ML COERPIOEEE /Ny 77T 522 BEIOLET (X 8-8 &),

VS
o
VS
AN § R
IN—
NV
A out TO ADC+
IN+ * REF2 —— TO ADC-
§ R2
GND
L

8-7. FEHEMICK BV 77 U RABREDRE
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H
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844 B\MEBRAN—Ty

INA296x I 1.1MHz O #:5iE . 20VIV D4 A2, 8V/us DAL—L — a2 EBRLTEY, il B ANEREBIEL T
TV —a AR T AIORRNIERFE TV ET, # 8-1 IR T L9112, INA296X 1% 2mQ D% T 75A DAL
VANV RERIET DYV AT HTEBNT, 1us Rl CInAL£7,

& 8-1. IGERFE

P =% INA296x % Vg = 5V T

G gAYy 20VIV

Imax = PN <Aii 100A

Ithreshold Ay a)L R 75A

Rsense IR RO 2mQ

VouTt max T RERRFO H ET Vout max = Imax * Rsense * G 4v

Vout THR ALy a)VRERCOHIIEE Vout THR = ITHR % Rsense X G 3V

SR Z)L—L—h 8V/us

Tresponse H I R Tresponse = Vout_THR / SR 1us A
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97 TV — g RE

pac
LT OT 7V r—saAGmiE, Tl O-EAARICE FN26 0 TIERL, TI TR OIEEMMEEITwerts

BRAFNZUER A, 2 O BT O EMEIC OV TIE, BREBEOEETHIEBIL T 22K i
R0FET, BERIIBH ORFEEEZHRIEL T ANTHIET, VAT LAOKREL HER T HOVLERHVET,

9.1 77V —< a3 Bl

INA296x X, B A IRPTA R L CTAMIZINDEX, Bt BRIt mm 238 4E T ETE AR L £, INA296x
A FEIFEIEFEFE AL, FMHBRERPE WD | EREEOEBIRAITEEHERI LN D | ISWFEFE OB LY — /LT
HTEEd,

9.1.1 Rgense ET /N1 ZADT A~ DEIR

BT > 7 O E 2 R RICTHITIE, TEHRETRER2ED Eamﬁﬁﬂj?ﬁi#%i%#\'biﬁ"o RSO AR E
&L BRABNZEBIRICH U TEBANE B RKRIbSh, A7 vy MEEORET GRS E S, 72720, Sy Fr—Y
DRI L Sy r — D ORE, RKIHEE LS T, fFffE0>777 )#—/H/T B HHERFIOEE S NTZ TR
ELTELMITIZEMAZRHIRD DY E, FPEDTHEE THRIZOWT, Bt HEROR A ET X2 THE26NnE
¥

PDyiax

I|\/|Ax (2)

Rsense <

ZZT
* PDpyax /%, Rsense CiFrASh AR KIEEE I TT,
* Ivax 1%, Rgense it o RER T,

BRI INE T NAZAD T A DRESIE, BIREE. Vg, BEOT SAADAA LT — L — LRI E > TH il
PREET, EIBRHEE S HINTELESND IS IEEADR S O AL 7OV THIIR AT R DM EHHY
T o THARNEDAAL T HIIRZHZ 2N D Rgense &7 A~ O AMEIL, 3 TRINET,

Imax * Rsense * GAIN < Vgp 3)

»y_/c\\
——

* Iuax &, Rsense ZNVA I KEI TT,
« GAIN [FEWHEL T T Or A TF,
« Vgp X, MEERNIZHESNTNDT SAADIEO I JAL 7 TF,

Rsense PEZRIRT HEEITED AL 7 IR ZELEET 5720 | SR ITIOEE T SAZAD T A LD RITITHF I
M—RAT7BFELE T, e REEE L CGERUZBRHHIERFIS KR ETE L5813, EOAA ZHIfRZ [R5
78D FAL DIRNT SA AR TEET,

BDAATHIRE, FFEDT TV —ar TRIBEROEZ ENIZT /NS TEDNEHIRL £, BRI OR/»
TEDOHIFRIL, L4 TRENET,

Imin * Rsense X GAIN > Vgy 4)

ZZT
o Iyin 1% Rsense Z LD HR/INET T,

« GAIN IIEBRE T 7T DF AT,
o Von 1E MEER T ESN T T NAAOADH AL 7T,
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INA296x O 5 D S/2 o7 AL D=V ar LG A OSES ERFEROHIZ, £ 9-1 (TRLET, ROT—X
Mo, O T AL DREIRT NAATIE, BT v MEHZ/NSSTE FFOHBEENBRS T ENTEET,

2 9-1. Rgpnsg DEIREEHBE

Vs = 5V TORESR
RTA=F EM A1.B15% | A2, B2 5% | A3. B3 5% | A4, B4 5% | A5, B5 5%
12 42 1A 1A 42
G gy 10VV 20V 50V/V 100V/V 200V/V
Vsense PR 2B N ) FEIE Vsense = Vour/ G 500mV 250mV 100mV 50mV 25mV
Rsense TR IR Reense = Veense / Ivax | 50mQ 25mQ 10mQ 5mQ 2.5mQ
Psense BRSO E S Rsense * Ivax2 5W 25W W 0.5W 0.25W

(1) 10A 7R — VBT, H R BN BV (SR E S 3,

9.2 R&\MET TV IT—3>

INA296x XM I7 I DFEFAMR T > 7T, -5V~+110V OIRIF BT THEHIMES v Ml 5Bz HE TE £,
921 YV /AR - 77U —2 3 TOERKRE

22V
Control @ 5V
Vs
IN+
—OoO0uT
g 50 mQ INA
IN— REF2
REF1
GND

B91. VUL /A REEEHTFUT— 3> DR

9.2.1.1 R5EH

ZOT TV — T, FREEREIIL 0V~22V, HAk AL 1.25A T, INA296x FIZ 5V EiFA# T
xE7, [Repnse &7 /S ADHF AL DIEIR | DREFHARTAAHEN, BEARHAT AF 07 L DhERT 5120
IZ. Rsense & 50MQ. ZA1% 20VN Z38IRLET, 20T 7V —ar Okt OkEs . £ 92 [ORLET,

R 9-2. REINSA—%

REtSTA—F BUEDH
IR ELE 5V
[ A A i P ovV~22V
I M EB R 1.25A
Reense 5T 50mQ
TAvFTar 20V/IV
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9.2.1.2 HH/GR5FIE

INA296x |3, FRHERY 7RV L /AR -7 7V —ar D&z E T IR SN TVET, INA296x (X, HAicYLv
AREESNIALES N 50mQ ¥y FOEFRAZREL £, INA296X (I3 v MEFLO M THREBEEZHEL .
20VN DT A TEEDNER CHIIESIVET, INA296x Dt /)1X, MCU @ A/D = /3—% (ADC) |ZHake i, it
DRNEMZT P H AL ET,

VU A RARITFEME AL BEENSRAELLTVMHAAHVE T, YL I/ ARIZZLO%E . CEHIE, & E Ol
HIE, BXOVWRIKL X oL —sa SN ET, YL I/ ARDU T ILZA NEREMGENRIE T 5E, AT LOHE
N—T DIREIZ DI NB AR H DYV /AR O A FRNC TR TEET, AT ARERERIETDE, VL /ARRR
FET 27TV REEREAL TOEIMNEINERENET, ZNODERIET 7V 7 —ar W THEE T2 A REtE 03 HHED
43 CF, INA296X [ LA L AL —L — R @ e | w7l BTk EZ M L T, 77U R E I LDV L /AR
DOHREZEBL T A=A TEET,

9.21.3 77U or— 3 B
YU IARDH A% K 9-2 ITRLET,

50 1.5
—— Common-Mode Input Voltage
45 — Vour 1.2
40 /‘ 0.9
< 35 0.6
(o)
3 N
£ 30 0.3
2 \
3 25 o S
£ st
[y 2
8 20 03 O
=
< 15 0.6
1S
g 10 0.9
o
5 -1.2
0 . 15
5 -1.8

Time (100 ms/div)

9-2. VI /A RHHERDIKEE
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9.3 BRICBET H#IREIH

INA296x 1L, #ERESIVCWDEIREIE (V) 2B TREEEORIEZITWVET, Zaux, AJ) (IN+ BEOVIN-) 23 Vg &
FNZAZ -BV~+110V OFPH TEMETE D720 T, 7oL 2 1E, Vg IR 5V 0L FFHE/ED +110V FTOT v b
ZRETEET,

931 EBEOThyTU> Y

IR AANA Ay T oL, BREZ TV RO O TELLTEICRELE Y, NA/ 3R 3 T OHER OfEIT
0.1uF TT o JARXMZ N, FIFA L —F U ANEWEREME T 5720 Ty TV I RBEEERLT L TEE
R

9.4 L4477V k
941 LATI FDHARSA>

BNV AT IRFEICKL T, WICEOERFSZEa BB LET,

o ANEUERHHRPLEOBERICIX, e U B 4 SR A AL E3, 2o I XY, AE Mo E
BRI OA B —F AT CEET, — I, BIR HETLOBERR ISR BN HH L, AT MO
L £, SR HIEPTOME N FE T IR WIG S . RERSITRILOA B —F A% BN 5L, JIEMIC R E /R
ZNAECET,

o BIFEAANRR T UHE TAAADERE LT TR D TELIEHEICEHELE T, ZONA R a T
Y OHELRHEIL 0.1uF TT, BIRD /A ZANEZN, FIFAE—F U ARE WG ST, OO T Y7V
REZBINTEXET,

9.42 LA 7Y Ml

Rsunt

A

IN- 1 8 IN+
I:I: Cavprass
p
VIA to Ground Plane ‘\D GND 2 ZI:I REF1 () VIA to Ground Plane
REle:E INA Device ED Vs ()VIAto Power Supply
VIA to Ground Plane () ne[ 4] [5] Jour

& 9-3. INA296x SOT-23 (DDF). SOIC (D). XU VSSOP (DGK) /Sy —CD#HBLALT U+
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p
VIA to Ground Plane ‘\D

P
VIA to Ground Plane w\)

Rsmunt

REF2 I:E INA Device

10

8

SIEEIEIE

IN+

NC

REF1

Vs

ouT

Caypass

(D VIAto Ground Plane

@,
_VIAto Power Supply

X 9-4. INA296x 10 E> VSSOP (DGS) /Sy —SD#RL LT D b
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10 TNARBLVRF 2 AV FOYR—-F

101 RFa AV POEFHBEMZRITMDAE

R 2 A RO FEHFIZ DWW T OB Z S TE DI, ti.com DF ARARBIE T4 L 22N TLITEW, H EOIchD
DEENZZ TS | 2707 U TR 58 BRI T X CORGIFERICET 2 MY = A e milEZ TR ET, £
HOFEMIZOWTIE B ESNZRF 2 A MIE FN TWAKETBRELZ BTSN,

102 YR—pF-UY—2X

TXP R A LAYV AY E2E™ IR —b e T4 —T AT, T V=T BRRERE A O EIE LR FHIE T A Mg AR
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
INA296A1IDDFR ACTIVE SOT-23-THIN DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SA3
INA296A1IDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2TUB
INA296A1IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1296A1
INA296A2IDDFR ACTIVE SOT-23-THIN  DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 2SB3
INA296A2IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2TVB
INA296A2IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1296A2
INA296A3IDDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2SC3
INA296A3IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2TWB
INA296A3IDR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1296A3
INA296A4IDDFR ACTIVE SOT-23-THIN DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SD3
INA296A4IDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2TXB
INA296A4IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1296A4
INA296A5IDDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SE3
INA296A5IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2TZB
INA296A5IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1296A5
INA296B1IDDFR ACTIVE SOT-23-THIN  DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40 to 125 2SF3
INA296B1IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2U1B
INA296B1IDR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1296B1
INA296B2IDDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SG3
INA296B2IDGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 2U2B
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
(6)

INA296B2IDR ACTIVE SOIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B2
INA296B3IDDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SH3
INA296B3IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 2U3B

INA296B3IDR ACTIVE SOIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B3
INA296B4IDDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SI3
INA296B4IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 2U4B

INA296B4IDR ACTIVE SolIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B4
INA296B5IDDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2SJ3
INA296B5IDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 2U5B

INA296B5IDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B5

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.
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® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents TlI'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, INA296B :

o Automotive : INA296A-Q1, INA296B-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o 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 0O 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)
INA296A1IDDFR SOT-23- DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A1IDGKR VSSOP DGK 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
INA296A1IDR SoOIC D 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
INA296A2IDDFR SOT-23- DDF 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A2IDGKR VSSOP | DGK 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA296A2IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296A3IDDFR SOT-23- DDF 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A3IDGKR VSSOP DGK 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
INA296A3IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296A4IDDFR SOT-23- DDF 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A4IDGKR VSSOP | DGK 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296A4IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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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)
INA296A5IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A5IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296A5IDR SolIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
INA296B1IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296B1IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B1IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B2IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296B2IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B2IDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B3IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296B3IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA296B3IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B4IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296B4IDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B4IDR SoOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B5IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.15 31 1.55 4.0 8.0 Q3
THIN
INA296B5IDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 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)
INA296A1IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A1IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0

INA296A1IDR SolIC D 8 2500 340.5 336.1 25.0
INA296A2IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A2IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0

INA296A2IDR SoIC D 8 2500 340.5 336.1 25.0
INA296A3IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A3IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0

INA296A3IDR SOIC D 8 2500 340.5 336.1 25.0
INA296A4IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A4IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0

INA296A4IDR SOIC D 8 2500 340.5 336.1 25.0
INA296A5IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A5IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0

INA296A5IDR SolIC D 8 2500 340.5 336.1 25.0
INA296B1IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B1IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0

INA296B1IDR SoIC D 8 2500 340.5 336.1 25.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA296B2IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B2IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA296B2IDR SolIC D 8 2500 340.5 336.1 25.0
INA296B3IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B3IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA296B3IDR SoIC D 8 2500 340.5 336.1 25.0
INA296B4IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B4IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA296B4IDR SOIC D 8 2500 340.5 336.1 25.0
INA296B5IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B5IDR SolIC D 8 2500 340.5 336.1 25.0
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PACKAGE OUTLINE
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

2.95 SEATING PLANE
5 TYP T
PIN1ID (™ Jo1]c —
A
AREA oa[c]
ox[065] |
8 T
- =Py i I
: %
1 1 i ]
2.95 i f
285 AR 2X
NOTE 3 1.95 %
[ ] [ [
[
L
x
[ = — i I
5 |
0.38 A
8X .22 —L |
5] J 165 (% |0a@ [c[A]B]
1.55 iy ~—11 ALTERNATIVE PACKAGE
MAX SINGULATION VIEW
/ BN
/ N
0.20
i [\ } / \[ 008 1YP
: /
\ : \f
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/D 04/2024
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 - 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/D 04/2024

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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EXAMPLE STENCIL DESIGN

SOT-23 - 1.1 mm max height
PLASTIC SMALL OUTLINE

DDFOO08A

8X (1.05) —1

8X (0.45) —

sy

— €51 | CO
6X (0.65)
L R — 5
4 |

(2.6)

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

4222047/D 04/2024

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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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.
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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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