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TFA FTar BRSO ET 10V, 20V/IV,
50V/V, 100V/V, 200V/V, BE D7 A A7 vavick
0. FIHATRE e v MEEUBE S RN X AF Iy s L
CEMEOM TR EITAET,

INA296x-Q1 7' —F 1 O EBEIREE#PHIL -40°C
~ 125°C ©, /L —F 0 DR EBVEIRE #iPHIEL -40°C
~ 150°C T,

Ny =88

HWinE s 73— PRyl — PAR@)
DDF (SOT-23, 8) 2.9mm x 2.8mm
INA296A-Q1 DGK (VSSOP, 8) |3mm x 4.9mm
INA296B-Q1 D (SOIC. 8) 2.9mm = B
DGS (VSSOP, 10) |3mm x 4.9mm

(1) FIARRER Sy — 2 oW TE, T = — b DOEKRIZHH /R
= F TN ONTDfHRE SR TSN,

(2) o=V PAX (X x B) (TAETHY, %4 T2561%
VEERET,

RSENSE RSENSE
v WTW
I . J v
IN+ IN—-

Vs PWM J Vs
ouT ouT
REF1 REF1 Caveass
REF2 S REF2
GND BYPASS GND

KREWAETTV5— 3> -DC/IDC A V/N—%

z

INA296
INA296

2 IOV —ADTEOEFHEFHEFETT . PRI A E TR 20 0T, BELY — (BIRIR) 2L TOBIE0HY | T TR O Bt L U4
PECHOEEL TE—YIRAEN 2L ER A, FEORFRE DN, ti.com TU TR OKEENE T BMIZESNET IO BNV ZLET,

English Data Sheet: SBOSA32

SHEEE


https://www.ti.com/technologies/functional-safety.html#commitment
https://www.ti.com/lit/pdf/SFFS578
https://www.ti.com/lit/pdf/SFFS578
http://www.ti.com/solution/automotive-dc-dc-converter
http://www.ti.com/solution/battery-management-system-bms
https://www.ti.com/solution/fuel-cell-control-unit-fccu
https://www.ti.com/solution/body-control-module-bcm?variantid=26112&subsystemid=17090
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/lit/pdf/SBOSA32

13 TEXAS
INA296A-Q1, INA296B-Q1 INSTRUMENTS
JAJSPY1D — FEBRUARY 2023 — REVISED JUNE 2025 www.ti.com/ja-jp
BR
TR e 1 T4 T INAADEERET =R i 17
) A N 1 8TV —rav BT e 21
B B ettt 1 8.1 T TV =2 ME B e 21
B FIXAADELER ..o 2 8.2 FRFIZRT TV =2 FY it 22
SRR L UMERE ..o, 2 8.3 FEIEICEI T AHELEZEIE ... 24
B A e 4 LR B SRR 24
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6 f1k
6.1 B RAENR

H R COBEREFMEN (Froriiboianpry) ¢

B/IME BAfE BAL

BIREIT (Vs) 22 v
Tras A, | ZEB (Vi) - (Vin) -30 30 \4
Vines Vin- @ [EEE! -20 120 \%
EEF;\*;EFZ‘ GND-0.3 Vg +0.3 v
7 GND-0.3 Vs +0.3 Vv
Ta o) -55 150 °C
Ty BB 150 °C
Tstg TRAFIRE -65 150 °C
(1) THekH R KER | OFFASOBIEIL, T/ A ADKGZBEDIR R L0 D AT REMENR B E T, T i KERHK 1L, TNHOEFIZRBWT, F-

T THESEBY (RSt N RS NI A X DMV ) e A5 TH | RS ELKBIET AZEEMITRTHOTIEHY ER A, Tk KER )
@%ulmr@om\ THESEBE VRS ) ORI TEEF LIS G A AT SARITERITHERR T DLITRO T, ZOZERART NAZOEHENE,
HE\ MERRICR R T L, KT NAADFH DD FREE R H U ET,

(2)  Vine & Vi L N INF BV L IN- BV OBIE T,

6.2 ESD E4&

& BT
MEEF L (HBM), AEC Q100-002(1) £2000
HBM ESD 4331 ~L 2 YL -

Viesoy | i1k ‘ v
(ESD) | HFERATE A A#EEET L (CDM). AEC Q100-011 1000

YL ~UL C6 HEHL

CDM ESD %3

(1) AEC Q100-002 i%, HBM AL 254 ANSI/ ESDA / JEDEC JS-001 fEARIZHE > TEML 2T AU benEHEL ThET,

6.3 #ERZENESRMY
H R COBMER SN (FFICFDR D72 RD)
B/ME ATME RAME|  HAL
Vem FJ*EUUJ%EI -5 48 110 \%
Vs EEE A 2.7 5 20 \%
Ta J& l&lnmgz -40 125 °C
Ta JEIDEIREE . INA296B3EDRQ1 40 150 C
6.4 #ICET 515
INA296x-Q1
HAr(HEERE() DDF (SOT23) | DGK (VSSOP) D (SOIC) DGS (VSSOP) =772
sty sty 8ty 10 £
Raua AT B T~ BT 129.7 167.2 122.9 143.3 °CIW
Reucttop) | BEAMBIDS—2 (L) ~DEMEH 58 58.9 54.7 49.2 °CIW
Ress BEO DDA~ D EGIEHT 52.6 88.9 68.8 80 °CIW
Yt BRI L ~DRHE ST A—F 2.3 8.1 12.2 2.6 °CIW
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INA296x-Q1
PTG DDF (SOT23) | DGK (VSSOP) | D (SOIC) | DGS (VSSOP) | i/
sr sr sr 0L
Wi | BAHDDER ORI Ay 52.3 87.4 67.5 78.6 “CIW

(1) TERBIOBH OBGHMILIED TR OV TR, BRI ONC Sy =V OEGHIIEHE] T 7V r—say /=B TIES,

6.5 BRI
Ta=25°C, Vs =5V, Vgense = Vin+ - VIN-. Vem = Vin- =48V, VRer1 = VRer2 = Vs 12 DEE (%ﬁ:%ﬂﬁ@fﬁb ‘BE@)
1G5 FAMRSE | RME e RocE| B
AT
V|N+\ VIN- = -5V’\’110V\ VSENSE =0mV 5 110
Tp = -40°C~125°C
Vem Al FH A iR (D \%
V|N+\ VIN— =-5V ~ 110V‘ VSENSE =0mV 5 110
Ta =-40°C ~ 150°C, INA296B3EDRQ1
V|N+\ VIN— =-5V ~ 110V\ VSENSE =0mV
Ta =-40°C ~ 125°C, INA296A-Q1 150 166
ViNes VIN- = -5V ~ 110V, VSENSE =0mV 120 130
CMRR [FFERR L . A A Ta =-40°C ~ 125°C. INA296B-Q1 dB
V|N+\ VIN- =-5V ~ 110V\ VSENSE =0mV 120 130
Ta =-40°C ~ 150°C. INA296B3EDRQ1
f = 50kHz 105
Vsense = 0OmV. INA296A1-Q1 15 +20
Vsense = 0mV. INA296A2-Q1 3 +15
- o VSENSE =0mV, INA296A3-
V, I + +1 v
os A7 MBIE, ATHRH Q1. INA296A4-Q1 3 0
VSENSE = OmV\ INA296A5-Q1 +2 +8
Vsense = 0mV. INA296B-Q1 25  £150
Ta =—-40°C ~ 125°C. INA296A1-Q1 150 +250| nV/°C
Ta =—40°C ~ 125°C, INA296A2-Q1 +30 +150| nV/°C
. Ta =—40°C ~ 125°C. INA296A3-
SNEERYZ R = + + °
dVos/dT |47y MEIERYZh, AT Q1. INA296A4-Q1. INA296A5-Q1 +20  £100| nV/C
Ta =—-40°C ~ 125°C. INA296B-Q1 +100 +500| nV/°C
Ta =-40°C ~ 150°C, INA296B3EDRQ1 +100 +500| nV/°C
Vg =27V ~ 20V, Vgense = OmV,
VREF1 = VREFZ = 1V\ +0.2 +1
Ta =-40°C ~ 125°C, INA296A1-Q1
Vg = 2.7V ~ 20V. Vggnse = OmV.
VREF1 = VREFZ = 1V\ +0.1 +0.75
Ta =-40°C ~ 125°C. INA296A2-Q1
VS =27V ~ 20V, VSENSE =0mV,
P VRer1 = VRerz = 1V,

PSRR |7 +0. 05| pNV
S RIRIR LA, ARG Ta = -40°C ~ 125°C. INA296A3-Q1, 006 05] WV
INA296A4-Q1. INA296A5-Q1

Vg =27V ~ 20V, Vgense = OmV,

VRer1 = VRerz2 = 1V, +1 +10
Ta =-40°C ~ 125°C, INA296B-Q1

Vg =27V ~ 20V, Vgense = O0mV,

VRer1 = VRerz2 = 1V, +1 +10
Ta =-40°C ~ 150°C, INA296B3EDRQ1
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Ta=25°C. Vg =5V, Vsense = Vine - Vin- Vem = Vin- = 48V, Vrert = Vrerz = Vs /2 D56 (FRHTELEROZRORD)

INGA—F T AN B/AME  AEHEE BoKfE|  BfF
I AJINAT AEG Ig++ Ig-« Vsense = OmV 25 35 45 MA
FEHEA S i PR 0 Vs \Y,
Hh
A1.B1 T34 & 10 VIV
A2, B2 F/NAA 20 VIV
G A A3, B3 T/NAA 50 VIV
Ad.B4 7 AR 100 VIV
A5.B5 T /3 A 200 VIV
(GND + 50mV) < Vour < (Vs - 200mV).
INA296A1-Q1, INA296A2-Q1, +0.002 +0.01
INA296A3-Q1
YA R (GND + 50mV) < Vour < (Vs - 200mV), 40003 0015 %
INA296A4-Q1. INA296A5-Q1
(GND + 50mV) < Vour < (Vs - 200mV). +0.02 01
INA296B-Q1
G Tp = -40°C ~ +125°C,
ERR INA296A1-Q1, INA296A2-Q1. +0.05 +1
INA296A3-Q1
Ta=-40°C ~ +125°C, 01 i
A RRERY T | INA296A4-Q1, INA296A5-Q1 = | ppmrc
Tp =-40°C ~ +125°C,
INA296B-Q1 *0.2 5
Tp = -40°C ~ +150°C, 0.2 '5
INA296B3EDRQ1
FEEMERR +0.001 %
S UNRY S5y =iy FEIEHDFRHHEL 72\, MefiRHTe L 1 nF
EBEHA
R_ = 10kQ (xf GND),
T - 404125 Vs-007 Vg-0.2
Vs BIRL — LV ETALT RL = 10kQ (X} GND), v
Ta = -40°C ~ +150°C, Vs-0.07 Vs-0.2
INA296B3EDRQ1
RL =10kQ (;ﬁ‘ GND)\ VSENSE = OmV\
VRer1 = VRer2 = 0V, 8 20
Tp =-40°C~+125°C
ITRETALT R, = 10kQ (%I GND). Vsense = 0mV. mV
VRrer1 = Vrer2 = 0V, 8 20
Ta = -40°C ~ +150°C,
INA296B3EDRQ1
EEEBEAS
VREF1 = VREF2 =0.5V ~ 4.5V\ +1 25
Ta =-40°C ~ +125°C, INA296A1-Q1 - -
VREF1 = VREFZ =0.5V ~ 45V,
Ta =-40°C ~ +125°C, INA296A2-Q1, +0.5 15
. - INA296A3-Q1. INA296A4-Q1,
RVRR | JLHEEERRZE, AT INA296A5-Q1 HVIV
VREF1 = VREF2 =0.5V ~ 4.5V\ +10 +20
Ta =-40°C ~ +125°C, INA296B-Q1
VREF1 = VREFZ =0.5V ~ 4.5V, +10 +20
Ta =-40°C ~ +150°C. INA296B3EDRQ1
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Ta=25°C. Vg =5V, Vsense = Vine - Vin- Vem = Vin- = 48V, Vrert = Vrerz = Vs /2 D56 (FRHTELEROZRORD)
IRTA—H T ANRME B/ME  BEYEE O RORfE|  BAT

Vsense = 0mV (28T Vour = [(Vrert +
Vrer2)l / 2.

VRer1 = Vs. Vrer2 = GND

Vrer1 = GND. VRer2 = Vs

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

Vsense = 0mV {28V T Vour = |[(Vrert +
Vrer2)l / 2.

VRer1 = Vs. Vrer2 = GND

Vrer1 = GND. VRer2 = Vs

‘ \ Ta = -40°C ~ +125°C. INA296A3-Q1.
VIT7V A T4 AE DR INA296A4-Q1, INA296A5-Q1 %

+0.002  +0.005

+0.002 +0.01

Vsense = 0mV (28T Vour = [(Vrert +
Vrer2)l / 2.

VREF'] = VS\ VREFZ =GND +0.02 +0.15
Vrer1 = GND. VRer2 = Vs

Ta =-40°C ~ +125°C, INA296B-Q1

Vsense = 0mV {28V T Vour = |[(Vrert +
Vrer2)l / 2.

VREF1 = Vs\ VREF2 = GND +0.02 +0.15
Vrer1 = GND. Vrer2 = Vs

Ta =-40°C ~ +150°C, INA296B3EDRQ1

JEBBOSE

BW IR T RTOF A, -3dB HriE 1.1 MHz
Vine. Vin- = 48V Vour = 0.5V~4.5V, 15 us
W73 0.5% £FTERN Y
Vine. Vi = 48V Vour = 0.5V~4.5V, 05 us
1723 5% FTEN 2

SR Zo— L—F AR 8 Vs

IAR (AS1HH)
A1, B1 734 62
A2, B2 7/3A A 49

EIE AR A3. B3 F /5% 39 nV/AHz

A4, B4 F AR 36
A5, B5 7 /34 % 2

BIR

Vs BRI 2.7 20| VvV
Vsense = 0mV 25 3
Vsense = 0mV, 39

I (B Tp =-40°C~+125°C mA
Vsense = 0mV,
T =-40°C ~ +150°C, 3.2
INA296B3EDRQ1

BEE

Ta R e 2w
INA296B3EDRQ1 -40 150

(1) Vine & ViN- DT ORFHEED, feE SR A N #EZ B2 R20IDI T 20 EBHET,
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6.6 fARAVEE

Ta=25°C. Vs =5V, Vsense = Vin+ - Vi Vem = Vin. = 48V, Vrer1 = VRer2 = Vs / 2 D56 (FFICRLIEDORURY)
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INA296x-Q1 1%, A%h72 Vsense fFH O 2EIZHOI- > TEWERE TEIEL 77, INA296x-Q1 OD'E“DF‘UW\]UJT—
X T 7Fvix, -40°C~+125°CO JL W EMEIR EFLHH O 2K bﬁ—of1£&l’\VSENSE LAV IEREIZNE 55729
G104 1£Emz“7)z/bﬂff LENWA T2y R RUTZ R FEBLIL TOVET, v MO COE SR KD KR J&ﬁéﬂéf_
O, ARERNE ST v MR T 55613, 1RV Vaense TOEMERRFICKR LB ET,

7314 EOWEES AL VD

INA296x-Q1 Dz K7 AL #AA2ITZR T £0.01%., -40°C~125°C O E i DO A& TR KRUZ ME £+1ppm/°C T,
INA296x-Q1 (21X, 10V/V, 20V/V, 50V/V, 100V/V, 200V DEF AL DA T2 ar RV ET, VAT AREHE X, B
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RENDIEFRHEG L X AT Iy B, 7 VA — VBT AR E DV AT DB SWTH A 28R
THUENDYET,

7.3.1.5 KWEREESH

INA296x-Q1 1Z. 2.7V~20V LIEWVEIRE ﬁﬁlf@ﬂ”ﬁb&@“ INA296x-Q1 > A 77 [7#H T+ & JH 1 L BB IR 3£ L4
FLEEADR, HITEEFT ARG SNAERE LI > THIBSNE 4, HAEEO&FIL. &/ 20mV H»
5. BIREFD 200mV FETTT,

7.4 TINA ADEEET— R

741 Y77 L >X E2ICEBHHDFTE

V7 7LV A TANATFEE DT ANA K E X 7-1 1RUET, INA296x-Q1 D H 1L, BLH [ FE- 13 1R CEifES
DIOERTEET,

)
VS
ANV
IN—
ANV - ouT °
NN +
IN+ REF2
.
N 7
N/
REF1 AN
GND

R71. U777V R TFANAIEEDOT A AR

HAOEEITL, V7 7L ABEANTITHS REF1 & REF2 [ICEEZAIINTAZLETRESNET, U7 7L AATNIN
TFAY FYNT =T ZHERSIVTNET, 2 DDUT7 7L A EUAZEHE EOEWIHVERT A, 2 DDV T 7L A I:/i
Bt SN IR N — 21, EE ICE VR E L~y T 7B REBL T 590 _px.ﬁrézwﬂ\i# KX IRT I
PR O ATIEIEN OV O&x NIV 7 7L o ABIEAINCHIINES NS EEO T 8 2 IE A 2% ﬁéhiﬁ“
IWEDORG T TV r—arTiE 1 2OV T7 7L A AN NETEOBIRICER L. $9 1 /)0))771//22\jj7&1é‘0)ﬂ5{ﬁf5
(GND &) Ic#sf LT W B2 BT IR ELET,

VREF1+ VREF2
Vour=6XxViyy — 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

B 7-2. /5 REEDHA

7.4.2.2VS BE¥DHAH

VS EHEOH A S FmME—RNE. GOV 7 7L R 2 EDOERICHSS: TAZ L TR S L E T, 20 kERL
WX, ARTCEN RG0S, T 7 O NME S EMMOFIEIBIEE O/ RU —T v 7 LR E B ML ELT A EIEICHE AL
F9 (K 7-3 =5 MH),

'S}

o
VS
AW
IN—
A our|
A .
IN+ REF2
GND

|||—

K 7-3.vS BEEDHEAH

7.4.3 XA RIZBREMNET S/HDY 77 LR E> DS

INA296x-Q1 1%, —RICEFHR HEPLEIL BT Y v MEPLEFRIZN AP RN A BRI Lo CRAETHEFFEL
ZRIELET, INA296x-Q1 [T, V7 7L A B UACHIINS D EBEIZEE ST, BRI EIIR T HE— R CTE{fE T

7,

HA B O IL., HTBIENT T RIZENIZTESLZENTELNE, IR THRBESN TV A EFRE oto
THIBXNET, B HEE., MET2ER&HE., 1 A7 var V770 A B Eﬂi)ﬂ‘éhé
INA296x-Q1 N IR TE RSN CENME T2 IDITIBIRT DL ERHET,

7431 EhEHBOV 77 U RABEICRET S

OB IR L T 7 7L o AE J&%’uﬁ%k AN O EIT OV EZE AT ORI T, H1E
EIXV 7 7L RAEEEHELLRDET, ZOHAE, X 7-4 ITRLET, IN+ LN IN- B L CROES . WAETE
U7 7L REELVELZRD | IN+ BV IN- EUCK L CIEDE AT ELARVET, ZOFEIL. HhxEBEDE
JEWZASAT AT D B2 TIETT,
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VS
o
VS
AN
IN—
AN our|
YW REF2 REF5025
2.5V
Reference

IN+ P’
W REF1
AN\ l

74 N8BV 77 L AdAH

®
P
O

|||—

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

+
IN+

N

B 7-5. FEEEL SN

g3

[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

THHEE, X 7-6 \ITRLET,
VS
NN
IN—
MW our|
IN+ Wy . p REF1 REF5025
2.5V

REF2 Reference

GND l

L 1 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 hal R EBLTEET, U7 7L A B, IR, 7 TUR, TR B E—F L ADY T L U ABE I EE
Bt T 0JOREI SN TWET, U7 7L 2 B AR, HEEIIAEH L CTAEWIER L, AT AT HIET, WAZLD
HAEEEZERCTEET, 2O TT 725X, K 7-7 (RT3, EHRIIOEE 2 L YEIC T 5758,
EEELTCTHAESEHLET, 2O T, 7/7tﬂﬁ%/Q¢UVI/$ﬁ}vkbfﬁﬂ?¢é_ki#ﬂ*biﬁ#m)W*B
AL =L ADEALIT SAADMEREAAR AL R IE T A REMERSH DT TT, Vo 7NV RAIE DS LB
AEAMHT AT T R L CRERRIOEI L2y 7 7352t B LET (K 7-8 25 [H),

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

B 7-7. 78HERICE BV 7 7 VL ABEDRE

VS
o

VS
AA § R1

%%
TOADC
%%

Op Amp

B 7-8. AT NATEART T Ny T77IC&BVT77 VO RABEDRE
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7.4.4 BIVEERN—T»

INA296x-Q1 % 1.1MHz OHHkE, 20VIV D7 A 8V/us DAL—L— e FBLTERY, mEREAEREBELT
TIVr—2ar AR T A0SR F SN TOET, & 7-1 1R TX912, INA296x-Q1 13 2mQ > ¥ hD 75A A
Lo al RERIETHVAT MTEBWT, 1us Al CInELET,

&R 71. BERRH

PG R— =% INA296x-Q1 % Vg = 5V T A

G gAYy 20 VIV

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 Al aVREFTOM N EE VouT THR = ItHR * Rsense X G 3V

SR A)L— L —h 8V/us

Tresponse H ) 2 IR Tresponse = YouT THR / SR 1us Al

87TV — g RE

&
IR o7 7V r—vaAFiiE, T o ARRICE EN56 O TIIRL, Tl TIEZOIEMIEE 37w etz

TRAEVZL E A, fll 2 O BTS2/ OBEEMEICOWTIE, BERROEETHMTL T\ e72<Zeic
ROET, BEARITE T OREFELE %*ﬁuﬁb*fzbﬁ“é\_kf VAT LOEREE MR T DM ERDHVET,

8177V —< 3 iER

INA296x-Q1 1%, BmAEPIZ2RA L TAMIZHENIEE, B EEILO mmIC I ETHEFE A HEIELET,
INA296x-Q1 suuyma e R RAPH 2N AL, [FIAEBRE DN @2 | @RS OBEIHIEZ HERF L7236 IRV DO FE
EL—/LCEHATEET,

8.1.1 Rsensg ET/NA ADT 4 > DEIR

BT > 7 ORE L RRICTHITE, TEHRET REREOE TR T2 BRI L 4, MHERFOMEARED
L. BAONTCEBIICH L TEBANE SHRR (LS, A7 vy MEEDORAET GRS ET, 72720, v or—v
DB~ o r — D ORE, I KIHEE LT 5%_’&@77)}7““/5/“(@(/IL*ﬁm*ﬁﬁ@fﬁ%kﬂt (BN
ESTELMITITFEARIZR BRI DY ET, FrEDOHEE N FRIZHOWT, Bt HHORKEIL X2 THALhE
¥

|:)DMAX

I 2
MAX (2)

Rsense <

ZZT
. PDMAX X, RSENSE T;@Eéhéﬁfﬁ(ﬁ%'ﬂaﬁfﬁ_
* luax 1%, Rsense ZHILDR KET T,

B TIRPLE T SAAD T A OREST, BIRFEIE, Vg, BEOT NARADAL L7 — L —)U|[RIZE > TH IR
SNET, BIRHUE F DN IICELESNDLY IEEEDMH T DOHIJ AL TIZOWTHIRZH XD L ERHY E
T TNAADBIEDAA L THIBEMBZ 22D D Rgense &7 A~ D KIEIZ, 2 3 TRENET,

Imax * Rsense * GAIN < Vgp 3)
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ZZT

* luax 1%, Rsense LD KER T,
o GAIN [XEWMBHT T DT AT,
o Vgp ld, MEERNIZHIESN TS T NAADEDH AL 7 TF,

Rsense PIEZEIR 5L X _EODHjJ‘JX%‘/ﬁ“%UBE%IEIiﬂE?“ét&)\ BHHIPLOELE T SAAD T A LORBINZIZ I
Mo—RFT7NIFEHELET, I RTEEE L CGRRUZBEETIARETELEE81L, EOAAL TR Z A9 2
7280 FA L DNRNT INAAZ B TEE T,

ADALTHIBRIE, FEEDT TV —v a2y TRIEESIOMEZ E N2 /NESTEDDERIRL £, BHEHTOf/)
EDOHIFRIL, 4 TRENET,

Imin * Rsense X GAIN > Vgy (@)

ZZ¢T
e lyin VX, Rsense ZEND R/ NEFRT T,

« GAIN [ TERMHE T 7 DA TT,
o Vgn tE MEEENTHESN TODT A AOADH AL 7T,

INA296x-Q1 D 5 FEFED I D7 AL D=V ar A LTI A DIESF R of%, & 8-1 1IRLET, DT
—HNS BT A DREIRT INAATIL, B Yo MEPIE/ NS TE, BFEFOEEE LSO T LN TEET,

2 8-1. Rgpnsg DEREEEBEEAH (V)

Vs = 5V TOR: R
land =X A1,B1 75 | A2, B2 75 | A3, B3 7% | A4, B4 7/% | A5, B5 78
AR AR AR AR AR
G A 10 VIV 20 VIV 50 VIV 100 VIV 200 VIV
Vsense BRARRY 72 75 B A ) B Vsense = Vour/ G 500 mV 250 mV 100 mV 50 mV 25 mV
RSENSE %(ﬁ*ﬁm*ﬂﬁ@{@ RSENSE = VSENSE / lMAX 50mQ 25mQ 10mQ 5mQ 2.5mQ
Psense EIAR IO EE S Rsense * Imax2 5w 25W 1w 0.5W 0.25W

(1) 10A TNAT—/VEIRT, IR FEIED BV ISR E SAVZa G,

82RK&E‘NETFT IV -2y

INA296x-Q1 1M S M DB 7> 7T, -BV~+110V D [FFHEE TIPS v Mo @il 3584 lE TEE
B
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821 YL /A F - FFUo—2 3> TOEKRHY
22V
Control @ 5V
Vs
IN+
—OO0uUT
g 50mQ INA
IN= REF2
REF1
T GND

% 1

B81. Vb /A RBREBT FYI— 3 0EE

8.2.1.1 BREHEH

ZONSHABITCIE, [FAREEHIL OV~22V TF, Kt AERIT 1.25A T, INA296x-Q1 FAIZ 5V EIRAF]H ]
HETT ., [RsensE &7 NAADT AL DIEIR | DR T ARTANNEN, BIFRHNZATIVT LoD a FEBT 5720
(2. RgeNnsE 1 50mQ., 7 A 1% 20V Z3IRLET, ZOT 'V r—Ta OGO ER ., % 8-2 ITRLET,

&R 8-2. MEINSA—%

BFt ST A—H BfEDH
EIRET 5V
[F)AH . i PR ov~22V
I KM R 1.25A
Rsense HL 50mQ
TAv FTvar 20 VIV

8.2.1.2 Fl/L AT FIE

INA296x-Q1 (%, EEHER 72V AR TV —ar OB EHE T HINCE S TOET, INA296x-Q1 1, i)
W2V AREESNZELE S 50mQ v hOEFRZRIELET, INA296X-Q1 [ MEHLO i C 228 i %
HIEL, 20VIV OF A TIEEDNERTHEIESNET, INA296x-Q1 D H /1%, MCU @ A/D =22 73—% (ADC) (28
fesiu, BIOPEMET X NALLET,

VL ARAGHTFEME DN R BEESBAELSTWEIRDYET, YL I ARIEIZLOE | MLEHIE @R E ORIR
B, BEOMRIKL F ol —va AEASNET, YL I ARDYT VA LB EMGHNIIE T 5L, VAT LD
=T DRI DTRIND AREM DN D DYV /AR DA RN TR TEES, AP ARERZMET DL, VL IARR
FET |27 7  REEENEEL TODNEINHREINET, ZNHOEGET 7V r—a WTHRIE T2 /RN H D
57 C7 . INA296X-Q1 VAR &AL — L — A EWed | 72l B iR A R LT 7 7 R R EF IC LoV L
JARDEEGERG 1T 57O TE LT,

8.21.3 77U — g iR
IV IARDHTEE %, X 8-2 ITRLET,
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50 15

—— Common-Mode Input Voltage

45 — Vour 1.2

40 /’ 0.9
% 35 /\/ 0.6
g 30 \ 0.3
225 o S
§ 20 03 2
S 15 06
£
5 10 09
o

5 1.2

0 15

5 1.8

Time (100ms/div)

8-2. VU /A RHMERDIEE

8.3 ERICEAY S H#tIREIF

INA296x-Q1 1%, Bt SN CWAEIREE (Vs) B2 TEREEOHIEEZITWET, ZhiT. AS (IN+ BLOVIN-) 2
Vg N7 -5V ~110V @%ﬁf@ﬂ’ﬁf%ét&bf‘@‘ 7o&z 1% Vg BIEAS 5V D Lx | [FAREED 110V £TDOI v
MRl ETEET,

8.3.1 EEREDHv T >

BIRANA SR AL F UL, BIRES TV ROE L O TELEZFIICEE L T, /8% a7 U OHELHEL 0.1pF
TY, JARBEN, EIALE = AREOVBIRERE T 5720, Ty TV I R RERST 2L TEET,

84L17U b
841 LA 7T PDHAL FZ1>

BENLATUNFEISHL T, WICBLER DI L2 BEO L ET,

o ANEVERHRLEOBHEICIX, e B 4 R AL ET, 2oy A HoE
BRHHRPLOA L —H AT 2R &£, — I, iR IETIOBARC NG 3B E . AJTE OGN
HEIIL 9, AR HIERPTOME N IEF IRV G S . KERDIRILDA L E—X A BN DL, JIEMIZ K E/RE
ENAECFET,

o FBIFAANRR T UL, TAASADBEIRE LT TR B O TEAETHLIEBELET, ZONARRA a5
P OHELHEIX 0.1uF TT, JARXDBE N, FolIA L —F L ANREWEIREME T D720, T o7V 7R Ex iy
RFTIELTEET,

84.2 L1 T7 T A

Rsrunt

AW

CBYPASS
— ~
VIAto Ground Plane () GNDI:IZ ZI:I REF1 () VIAto Ground Plane
REFZI:IE INA Device EI:I 'S ()VIA to 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 FULL NIPDAU Level-1-260C-UNLIM -40 to 125 3FTB
INA296A1QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes FULL 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 FULL NIPDAU Level-1-260C-UNLIM -40 to 125 3FUB
INA296A2QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes FULL 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 FULL NIPDAU Level-1-260C-UNLIM -40 to 125 3FVB
INA296A3QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes FULL 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 FULL 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 FULL 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 FULL NIPDAU Level-1-260C-UNLIM -40 to 125 3FXB
INA296A5QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes FULL 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 FULL NIPDAU Level-1-260C-UNLIM -40 to 125 3FZB
INA296B1QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes FULL 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 FULL NIPDAU Level-1-260C-UNLIM -40 to 125 3G1B
INA296B2QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes FULL 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 FULL NIPDAU Level-1-260C-UNLIM -40to 125 3G2B
INA296B3QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes FULL 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 FULL NIPDAU Level-1-260C-UNLIM -40to 125 3G3B
INA296B4QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes FULL 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 FULL NIPDAU Level-1-260C-UNLIM -40to 125 3G4B
INA296B5QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes FULL 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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https://www.ti.com/product/INA296B-Q1/part-details/INA296B5QDGKRQ1
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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
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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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I} TEXAS
INSTRUMENTS
www.ti.com 3-Dec-2025
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
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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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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
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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
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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
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(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
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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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