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6.5 BT
Ta=25°C, Vg =5V, Vgense = Vin+ - Vin- Vem = Vin- = 48V, VRer1 = VRer2 = Vs / 2 D56 (FFICRLIEDRVRY)
SGA—H \ FAMRSE | RME  mEm RoclE| B
AT
Veu A (1) \T/LN;‘-ZloN"_C :‘?Z;C”OV‘ Vsense = 0mV 5 10| Vv
Tt biotas. NAzSeAGY | 180 169
CMRR | [iltbR £, AJI#SE Vines Vin. = -5V~110V., Vsense = OmV 120 130 d
Ta =-40°C~125°C, INA296B-Q1
f = 50kHz 105
Vsense = OmV. INA296A1-Q1 15 +20
Vsense = 0mV. INA296A2-Q1 3 +15
Voo |7, AT poee ~ ) INAZIEASQ, 23 0| v
Vsense = OmV. INA296A5-Q1 +2 18
Vsense = 0mV. INA296B-Q1 25  £150
Ta =-40°C~125°C, INA296A1-Q1 +50 +250
Ta =-40°C~125°C, INA296A2-Q1 +30 +150
dVos/dT [ A7 By NEERYZ N, AJJHE Ta = -40°C~125°C., INA296A3-Q1, 420 100 nv/°C
INA296A4-Q1. INA296A5-Q1
T = -40°C~125°C, INA296B-Q1 +100 500
Vg = 2.7V~20V. Vgense = 0mV.,
VRer1 = Vrer2 = 1V, +0.2 +1
Ta =-40°C~125°C, INA296A1-Q1
Vg = 2.7V~20V. Vgense = 0mV,
Virer1 = Vrera = 1V, 101 3075
Ta =-40°C~125°C, INA296A2-Q1
PSRR | SBJERELL, ARG Vg = 2.7V~20V. Vgense = 0mV, HVIV
\T/: E=':1-4022:REF12 25"1C\:/:INA296A3-Q1 . *0.06 05
INA296A4-Q1. INA296A5-Q1
Vg = 2.7V~20V. Vgense = 0mV,
VRer1 = VRerz2 = 1V, +1 +10
Ta =-40°C~125°C, INA296B-Q1
Is AS AT A Ig+ lg.. Vsense = OmV 25 35 45| pA
FEHEN i 0 Vs \Y
7
A1, B1 T/3AA 10 VIV
A2, B2 F/NAA 20 VIV
G TFA A3, B3 7/ & 50 VIV
Ad. B4 AR 100 VIV
A5, B5 T/ A 200 VIV
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Ta =25°C, Vs = 5V, Vsense = Vine - Vin Vem = Vine = 48V, Vrert = Vrerz = Vs / 2 D56 (FHTELE DRV RD)

INTA=H

T AR

B/ME

BEE

RAE|  BifE

Gerr

TA LR

(GND + 50mV) < Vour < (Vs - 200mV),
INA296A1-Q1, INA296A2-Q1.
INA296A3-Q1

+0.002

+0.01

(GND + 50mV) < Vour < (Vs - 200mV),
INA296A4-Q1, INA296A5-Q1

+0.003

%

(GND + 50mV) < VOUT < (VS - 200mV)\
INA296B-Q1

+0.02

TALFRAERY T

Ta =-40°C~+125°C,
INA296A1-Q1, INA296A2-Q1,
INA296A3-Q1

+0.05

Tp = -40°C~+125°C,
INA296A4-Q1. INA296A5-Q1

ppm/°C

Tp = -40°C~+125°C,
INA296B-Q1

%

FEARDFHE L7200 M L

nF

BEHA

Vg BIHL— /L ETA( S

R, = 10kQ (%I GND).
Ta = -40°C~+125°C

Vs-02| Vv

TIVRETAL T

RL = 10kQ (%} GND). Vsense = OmV.
VRrer1 = Vrer2 = OV,
Ta = -40°C~+125°C

20 mV

EHEEFAT

RVRR

FAEBIERRE L, A5

VREF1 = VREFZ = 05V’\’45V\
Ta =-40°C~+125°C. INA296A1-Q1.

VREF1 = VREFZ =0.5V~4.5V,

Ta =-40°C~+125°C, INA296A2-Q1.
INA296A3-Q1. INA296A4-Q1,
INA296A5-Q1

+1.5] pvv

VREF1 = VREFZ =0.5V~4.5V,
Ta =-40°C~+125°C. INA296B-Q1

+20

VT TV TS DR

Vout = [(Vrer1 + Vrer2)l / 2. Vsense =
omV.,

VRer1 = Vs. VRrer2 = GND

VRrer1 = GND. Vgerz = Vs

Ty = -40°C~+125°C. INA296A1-Q1 .
INA296A2-Q1,

+0.002

+0.005

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

VRer1 = Vs. Vrer2 = GND

Vrer1 = GND. VRrgp2 = Vs

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

+0.002

0,
+0.01 &

Vout = |(VRer1 + Vrer2)| / 2. Vsense =
omvV,

VRer1 = Vs. Vrer2 = GND

VRrer1 = GND, VRggp2 = Vs

Ta = -40°C~+125°C, INA296B-Q1

+0.02

+0.15

BW

S

TRTDT A -3dB IR

1.1

MHz

6 BT BT — N (DE A

e~

L DE) FKF
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Ta =25°C., Vg =5V, Vsense = Vin+ - Vin-s Veum = Vin- =48V, VRer1 = VRer2 = Vs / 2 DA (RFIZEER D72V RD)
IRTA—H 7 ARAE RAME  BEYEE BOKE| HA
ViN+s Y'N' =48V, Vout = 5).5V~4.5V\ 15 us
W73 0.5% £TERN Y
ViN+s Y'N' =48V, Vour = 0.5V~4.5V, 05 us
H 123 5% TN
SR A)— L —h AN i) 8 Vius
I AR (ANFHER)
A1.B1 7 /3AA 62
A2, B2 7/3AA 49
BT/ A RFEE A3, B3 73R 39 nV/AHz
A4 B4 T/AR 36
A5, B5 7 /3R 28
BIR
Vs EIRASE 27 20V
Vsense = 0OmV 25 3] mA
| i L R AE R =
B e a5 22 mA
BEE
Ta AR -40 125 °C
(1) Vine & ViN- DT OFRFHELED, FEESNIZFAEA N HAZEB X 2NN T DU ERHVET,
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6.6 fARAVEE

Ta=25°C. Vs =5V, Vsense = Vin+ - Vi Vem = Vin. = 48V, Vrer1 = VRer2 = Vs / 2 D56 (FFICRLIEDORURY)

L L L L L L L L L L L L L L L L L L L | L L L L L L L L L L L L L L L L L L L L
5 B §
= | (_‘_'5‘ _—
3 2
g & |
— 1
R T IR TITEY: EFFEFEEF PR EFEEFFTEFE
Input Offset Voltage (1V) Input Offset Voltage (1V)
6-1. INA296A1-Q1 DANF 7y FORES TR 6-2. INA296A2-Q1 DAAA 7€y bOEESR
L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L
c [ | [ [
S - S |
K] kS|
=) =
Q. Q
o o
o o
T ] — —T
R EREE R R R R ddbrshodarstcodddr-vaoddmsad
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6.6 FARIVFFMY: (Frx)
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6.6 fARAIHE (Fex)

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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6.6 fLRRIFE (H2)

TA = 25°C. Vs =5V, VSENSE = V|N+ - VlN-\ VCM = VlN- =48V, VREF'] = VREF2 = VS /2 0)%{5\ (%L:?Eiiﬁ@étb\@@)
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6.6 FARIVFFMY: (Frx)
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6.6 FARIVFFMY: (Frx)
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6.6 fARAIHE (Fex)
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PR O ATTELED OV OLx TV 7 7L REEATNCHIINES NS EEO R E I EAEICER ESILE T, |
IWEDORG T TV r—arTiE 1 2OV T7 7L A AN NETEOBIRICER L. $9 1 /)0))771//?1)\jj7&1é\0)${ﬁ
(GND BV ) (28 L ¢, 1T EEA P MEEICRELET,

VREF1+ VREF2
Vour=GxViy+ — Vi) + ————= (1)

7.4.2 BHRERENET /DD Y Z7 L2 X - E2 DS

HOG mEE T, I8t v o ML C— H I ~O &\ A HE CEET, M CEfESE512iX, 731 ADY 7
FUUA U E BEWNCER L TD, ADOL—)v (177 REEEOH ) 187 a5 0R) -3 EOL —u (VS A%
DT 1B ar 2B ) IR LET, BERZEM AT OMIEIL, V7 7L AATIOREICL>TRRVES, 7o
DI AT v MEFUAZ B T 2EIICHFIL T, V7 7L AL — b ES, 7o 7 DI 7 7L A
ZIEDOL—)VICHEi DL, 7o 7O D% (V7 FICkoC) FICBEISEL720 ., AT OMmMEEZAICTH0E
WHVET, T T DIV T 7L A% T RICHER T HEXE, T 7 O % (BRIZHN-T) EICBEiSE57-
D, ANOWRMEZIEIZT A0 ERHDET,

PLFovIvar ik, BAFROEMERICH E#ER T2 HFIEC OV CHALET,
7421 05 REEDHA

INA296x-Q1 27 7 REHEH A DB T — RN THEH L3, MT DOV T 7L ARNN &7 T R LET, 2
DORERKTIE, AT OV DEBDFET D56 MART T RicEsSET (1K 7-2) 22 ),
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VS
%%

IN—

%% ouT o

NN—s +
IN+ REF2

REF1
GND

B7-2.5 REEDHAN
7.4.2.2VS BE¥-EDHAH

VS HHED A A H S B FIE—RIE, FiHOUT 7L R Er % EOBIE IS5 L Ol SN ET, O
k. BB AT AT, T T D IE B OB I 00 ST — T T LA A B L AT T L
E (1 7-3 %5 H),

'S}

o
VS
AW
IN—
A our|
A .
IN+ REF2
GND

|||—

K 7-3.vS BEEDHEAH

7.4.3 XA RIZEREMNET S/HDY 77 LR E> Dk

INA296x-Q1 L. —fXIZEFMH B E/2ILER S v MEFLE N AP A N A EBIRIC L > TR AT HEIMEL
ZRIELET, INA296x-Q1 (L, V7 7L A EACHUNEN D BEIZIZEEDW T, B ERIINT R — R CTEIfETX
7,

HA B ORI IL., HTBIENT T RIZENIZTESLZENTELNE, IR TSN TWDEFRE oto
THIRE N ET, B EEI, MET2ER@H. 51 47 var V77 R B Eﬂﬂﬂéhé
INA296x-Q1 23 | ZARE RSN CEME T2 LOITIBIRT 2R HV £ 7,

7431 EhEHBOV 77 U RABEICRET S

W5 O A& BN j&‘ﬁbfﬁ BT 7L ARG THE. AN OEMKEIT OV EZEA S ORI T, HE
EIXV 7 7L RAEEEHELLRDET, ZOAE, X 7-4 ITRLET, IN+ UM IN- BT L TROES . HWAERE
EO VS Fi@ﬁf&@c@ IN+ B3 IN- BRI L CIEDG AT EL RV ET, 2O FiEIL, HhEEREEDE
JEWZASAT AT D B2 TIETT,
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VS

3

IN+

®

=z

O

ouT
O
REF2 REF5025
2.5V
Reference

W REF1
W\ l

|||—

74 N8BV 77 L AdAH

VS

1 ODYT77L A B E VS IZ, 69 1 2% GND B0kt 4 28 ZEA 10320 1, 7-5 \RTIol. B
I ATNCEIINES N OV I2DWT VS 12 OFFIZAR0ET,
o

7.432 BNE FHRRRECRET 5
IO 53 BESNET, 20Tl TIREICH LTS A AN v 777y NSRRI, TR

S
MV

ouT
O Output

REF1

+

N

B 7-5. FEEEL SN

g3

IN+

[9)
o
|

|||—

7433 HNZENEBDY 77 L ABEDOFRICHRET S

1250 REF B> %7 T RIZ. 69120 REF U2V 77U AELEICER THZET AV 7 7L 0 2% 2 D258

T5H A X 7-6 ITRLET,
VS
NN
IN—
NV our|
. +
IN+ W REF1 REF5025
2.5V
REF2 Reference
GND l
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7.43.4 HEHERICE B HADRTE

INA296x-Q1 DUT7 7L A B a2 LT, HABIEO RS ZFHE L, AID 22 /3—% (ADC) D77~

AT ARG A R CTEET, U7 7L A BT, IR, 770K, FRIHEA LB —F U AD) 7 7L AE I H

P T DIOFI SN TOET, V7 7L R B, s EIREIZE L CREWICHERL . AT A THTET, HAZLD

HAEEEZERCTEET, 2O TT 725X, K 7-7 (RT3, EHRIIOEE 2 L YEIC T 5758,

ERLLCHANEFHLET, ZOMKRTIX. 7o RV VTR Eﬁkbfﬁﬂﬁ‘é_k THEREL 8 A, NED

/r/t°—§7“/;<o>ﬂt75§?“/\‘4x0)@ EAAR IR B A KT AT REME N B DT T, VU 7 NV RAIE DS LB 72
AEAMHT AT T R L CRERRIOEI L2y 7 7352t B LET (K 7-8 25 [H),

VS
[}

VS
AN § R
IN—
AvA%AY
out TO ADC+
IN+ A% * REF2 e—————— TOADC-
e e s
R2
GND

B 7-7. 7EHERICE BV 7 7 UL ABEDRE

VS
o

VS
AA EE R1

A
ouT TO ADC
A

. +
IN+ REF2
REF1
Eg R2

IN—-

[9]
2
o

1H

Op Amp

B 7-8. ERTNATEART T Ny T77IC&BVT77 VO RBEDRE

7.4.4 BIVEERN—Tw

INA296x-Q1 1% 1.1MHz D #:H80E . 20VIV D4 A2, 8V/us DAL—L — MEH L TEBY, @l NER4#H LT
TV —ar T A IO RRNCEREF S QO E T, 3 7-1 1R T EO1T, INA296x-Q1 1F 2mQ T+ 75A A
Ly a VR EIE T 53 AT LBV T, 1us Rl CInELET,

& 7-1. WEEME

INTA—H =W INA296x-Q1 % Vg = 5V TEM
G A 20 VIV
Imax PN <A 100A
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R 7-1. BERRE (FeZ)

PG A B =% INA296x-Q1 % Vg = 5V T
Ithreshold ALy =V R TR 75A
Rsense RV BT O 2mQ
VouTt_max I KRERFRFO M )BT Vout_max = Iuax * Rsense * G 4V
Vour_THR ALy VR C O B Vout_tHR = IthRr X Rsense * G 3V
SR A L—F 8Vius
Tresponse H A R Tresponse = Vout_THR / SR 1us A
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87TV —a bRE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PREEWZLER A, [l %2 O BN TR O S MEIZOW T, BEEOEETHRIL T =72z ii
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

81 77U —2 3 ER

INA296x-Q1 (T, B S HEHTA R H L TRMAICHADEE, B H GO M IC R LT LBELEELET,
INA296x-Q1 [Z A [FIFH B EFLPHANAL [FARBR 2R @D | @k O BRI E ZAERF L7235 | IR O
JEL—/VTHETEET,

8.1.1 Rsensg ET/NA ADT A > DR

BRI T 7 OREE 2R RICTHITIE, TEAL T REREO BRI EIIEZ RN U E3, b 0)1?757(%1/\
L B2 ONT-ERICH L CEMATME SRR ALEN, A7 vy MEEORMERGENMERSNET, 72720, Xubr—v
OB HE, o —Y ORE, e KIEBEEINZELS> T FEOT 7V r—a CERMINIRIIOMEEZ ENZT K
ELTEDMITIZFEHMZRFHIBRRHOET, FFEDIHEE N THEIZOWT, Bt HEiios XET X 2 ThxbhE
7,

F)DMAX

| 2
MAX (2)

Rsense <

ZZT
* PDwax /% Rgense CRFASN DI RIHEE 1T,
. IMAX = RSENSE Z i AVH i KA T4,

BIRHEIPLET SAZADOF A DRESIL, ERBIL., Vg BEOT XA RDAAL T — L—/LHIlRIZE - ThH il R
SAVET, EIRHE S EL</Eézhéot9 IEERADOW S O N AA L TIZHOWTHIBRZ A~ B3 B0 &
T TAARINIEDAAL L T HIREABZ 2N =0 D Repnse &7 A~ D KM, 23 TRENET,

Imax * Rsense * GAIN < Vgp a)

)—y\(“
——

*  Iuax I&. Rsense ZIVA i KEIETT,
 GAIN |IERBET 7 DF AL TT,
o Vgp It MEEENTHESN CWDET RAAZADEDH AL 7T,

Rsense PIEZ IR T2 L X TIED H )AL 7 IR Z BT 5720 | HHRBLOEE T SAZRD 7 A L EORITILF I
M —RATNHFIELET, B RIEEE U TEIR U HRIL A KR ETE D581, EOARA 7 IR % FkET 5
72 AL DIRNT NSARERITEET,

BDAATHIRIE, FFEDT 7V r—ar THRIBEHIOMAZE N2 /NS TE D02 HlIRUET, BB O &K/
fEDHIRIL, L4 TRSNET,

Imin * Rsense * GAIN > Vsy (4)

»—,.(“
——

* N &, Rsense TPt/ NETE T,
+ GAIN [ZBiRRHT 7 Dr AT,
o Vo1& MEERNITHUESN T DT A ADADH TJAL 7T,
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INA296x-Q1 D 5 FEIED BI2B/7 AL DN—Tar LIS DS EIFRFEROFE, £ 8-1 ITRLET, ROT
—ZIND | BT AL DRERT ASAZATIL, B v MEFIAZ /NS T, f%@{ﬁ%ﬁﬁﬁ%ﬁaﬁ_kﬁ%%i#

2 8-1. Rgpnsg NDEIREHEE

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 10 VIV 20 VIV 50 VIV 100 VIV 200 VIV
Vsense PR 2B N ) FEIE Vsense = Vour/ G 500 mV 250 mV 100 mV 50 mv 25 mV
Rsense TR IR Reense = Veense / Ivax | 50mQ 25mQ 10mQ 5mQ 2.5mQ
Psense BRSO E S Rsense * Ivax2 5W 25W W 05W 0.25W

(1) 10A 72— /VEFT, i KD FBEED BV ISR ESNGR .

82REJEMET V-3
INA296x-Q1 1R G OB T 7T, -5BV~+110V O FEFEE/E TIPS vo b mim A ER A HE T F

R
821 YL /A F - FTUo—2 3> TOERKH
22V
Control @ 5V
Vs
IN+
[—OoO0uUT
§ 50mQ INA
IN= REF2
}REH
GND
A

E81. vVl /ARBR#STTYI— 3> O

8.2.1.1 XS EM

ZONGHBITIE, FMEEEHIX 0V~22V T, KB AERIL 1.25A T, INA296x-Q1 FIZ 5V BIRAFIH 7]
HET¥ . [RseNsE &7 /A ADT AL DRI DRFIHTARTA AN, BAFIRI N F AT I 7 I///’éf%fﬁﬁ”ét
12, Rsense 13 50mQ., 7 A 1% 20VIV Z &R £ T, ZOT7 7V —2al ORGIORELR, # 8-2 ITRLET,

&R 8-2. MEH/NTA—%

BREH ST A—H HfEDB
R 5V
EREEARe L ov~22Vv
IEFN ek R 1.25A
Rsense HL 50mQ
FAL FTvar 20 VIV

22 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2025 Texas Instruments Incorporated

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


https://www.ti.com/product/jp/ina296a-q1?qgpn=ina296a-q1
https://www.ti.com/product/jp/ina296b-q1?qgpn=ina296b-q1
https://www.ti.com/jp/lit/pdf/JAJSPY1
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPY1C&partnum=INA296A-Q1
https://www.ti.com/product/jp/ina296a-q1?qgpn=ina296a-q1
https://www.ti.com/product/jp/ina296b-q1?qgpn=ina296b-q1
https://www.ti.com/lit/pdf/SBOSA32

i3 TEXAS

INSTRUMENTS INA296A-Q1, INA296B-Q1
www.ti.com/ja-jp JAJSPY1C — FEBRUARY 2023 — REVISED DECEMBER 2024

8.2.1.2 M/ AT FIE

INA296x-Q1 (%, EEHER YL /AR 77V r—ar OBEFRARE T DINTHRFFSITOET, INA296x-Q1 X, Hi)
(VAR EESNZRLE S 50mQ 2 hOERZHIEL £, INA296x-Q1 (I3 v MEHLO M CTAEB) EHE A
HEL, 20VIV OT A TES VPN CTHEIESIVET, INA296x-Q1 D HJ1iZ, MCU @ A/D =23—% (ADC) ([Z#5t
S, BROWEMET VA NMALLET,

L ARBERITFHEENEL BENBELSLTVEHAINHVET, YL /ARIIELDOGA . MLESIE, S E ORRK
HH, BEOEEL F 2L —Ta] _ﬁﬁﬂﬂéhiﬁ“ VL IARDYT WA A LB A MREAIZHE T HE, AT LD
=T DM DIRIND A REMED DV L AR O EZ RN TR CEET, " AT ANEIREZHETHE, YL IARR
FET IZ7 T REENEAEL TODNEINLRENET, ZNOHDOERIET 7 )/f—/a/vﬂf?,af%a“éT EMENBHDED
77 CF, INA296X-Q1 [HHARNE &AL —L — R E W28 | mE72mERIREEE R L T, V77U N EIZ LD YL/
ARDEEEBGIET 27D TEET,

8.21.3 77V — o iR
IV IARDHENGE % K 8-2 {TRLET,

50 1.5
—— Common-Mode Input Voltage
45 — Vour 1.2

40 — 0.9
35 / 0.6
30 N 03
25 \ 0

N
S}

=}

w

5
L ¢
o

Common-Mode Input Voltage (V)

o
s
©

o
[N}

o
5

o
©

Time (100ms/div)

K 8-2. VU /A RHEIERDIEE

SERICEY #RER

INA296x-Q1 I3, #kt SN TWHEIRETE (Vs) ZBA TERSE OREZITWVET, ZHUT. A (IN+ BLOIN-) 23
Vg EISTIT -5V ~110V OFFH CEIETES7=0 T3, 7L 21T, Vg BN BV e FMELEN 110V FThOT v
Nl ETEET,

8.3.1 ERDTH T >

BIRANARR A F o, BIREY TV RO DO TELIZTIEUCEREL £ T, /32 a7 b OHEE(EIT 0.1uF
T o MAANLN EFA L —F L AREOVEREZME ST D720, Ty TV VEBEOT ZEb TEET,

84LA4T7Db
841 LA T PDH1LRFZ1>

BENIZLATURFESHL T, W LER Iz | LET,

o ANEUERHHRPLEOBRICIX, e Bk 4 SR AL E3, ZoER NIy, Ao s
BHEIPIOA B —F A T 2R TEE T, — RIS, BRSO E R HLHE . AE MO
L9, IR EEPIOESIEFITIRNWIGE . RERPTENAA B —F U A& BINT5E, RIEMICKE/0R8
ZEMNELET,

o FBFEAANRR AT oL TAALADERE LT TR O TEAE T ILICEBLE T, ZONRMRR arT
P OHESHIL 0.1UF TF, JAXBBV, Eod AV —F L ARG EIREMRET B0, T 7V 35 i
LT IELTEET,

Copyright © 2025 Texas Instruments Incorporated BB F BT o — N2 (:‘jfa,‘ﬁ OB ‘é\iﬁ'@) B 23
Product Folder Links: INA296A-Q1 INA296B-Q1
English Data Sheet: SBOSA32


https://www.ti.com/jp
https://www.ti.com/product/jp/ina296a-q1?qgpn=ina296a-q1
https://www.ti.com/product/jp/ina296b-q1?qgpn=ina296b-q1
https://www.ti.com/jp/lit/pdf/JAJSPY1
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSPY1C&partnum=INA296A-Q1
https://www.ti.com/product/jp/ina296a-q1?qgpn=ina296a-q1
https://www.ti.com/product/jp/ina296b-q1?qgpn=ina296b-q1
https://www.ti.com/lit/pdf/SBOSA32

INA296A-Q1, INA296B-Q1
JAJSPY1C — FEBRUARY 2023 — REVISED DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

84.2 L1470 FAI

Rsnunt

A

P
VIA to Ground Plane w\)

Rer2[ [ 3]
o[ 17

VIA to Ground Plane ‘/D
-

INA Device

Cavprass

() VIA'to Ground Plane

()VIAto Power Supply

8-3. INA296x-Q1 SOT-23 (DDF). SOIC (D). KLU VSSOP (DGK) Sy T —SDHREL AT D b

Rsnunt

A

IN-
NC

P
VIA to Ground Plane () GND

HEHE

REF2

4

VIA to Ground Plane ‘/D
-

INA Device

Cavpass

() VIAto Ground Plane

()VIAto Power Supply

8-4. INA296x-Q1 10 > VSSOP (DGS) Sy —SD#BEL A7 b

28 BRHIHT 37— PNy 2 (ZE R BB DY) K E
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I TNARABLURF 1AV FDOYR—F

91 RFa Ay bDYR—-}

9.1.1 BEEH

BREIEBHI OWTIE, L T2 R LTS, TX PR A2 L2 [INA296EVMIEVM = — % — H AR

9.2 KFaAr bOEHFBHMEZITMDHE

R 2 A PO BT DOV T O Z 3 B I2iE, ti.com 0)7*/\47@%::%72“/1/5' ZRWVTES W, A EDORICHD
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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.
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® 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|
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)
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
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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)

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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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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INSTRUMENTS
www.ti.com




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
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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

INSTRUMENTS
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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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