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s HER/MSESHE c 1AMHz (ZEFTAHEE T )
o JE#EE 1 8V/us
o BrERmI N AR ER TN 1% : 1us
o HERILEAIH] L (CMRR) @ 166dB
© KHRE
- WEERIRZE (KNE)
* JRAA:20.01% , £1ppm/°C IR
* A B :20.1% , +5ppm/°C iFiE
- RIFEE (HRME )
o A A 210pV , £0.1pV/°C iHIE
* FA B : +150uV , +0.5uV/°C iHiE
o RIS :
- INA296A1-Q1 : 10V/V
- INA296A2-Q1 : 20V/V
- INA296A3-Q1 : 50V/V
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o fEEET - SOT23-8. VSSOP-8. SOIC-8.
VSSOP-10

2 NH

o H/BEREHAE

.« HLEEL RS (BMS)
o PRBLEE RS H T

. HhEE4R

3 JiHA

INA296x-Q1 J& — FHE A 2 X e HE ARG I FBOR 2%, Al 7E
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DGS ( VSSOP , 3mm x 4.9mm
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F 41, B
B2 W5
INA296A1-Q1. 1INA296B1-Q1 10V/IV
INA296A2-Q1. 1INA296B2-Q1 20VIV
INA296A3-Q1. 1INA296B3-Q1 50VIV
INA296A4-Q1. 1INA296B4-Q1 100V/V
INA296A5-Q1. 1INA296B5-Q1 200V/V
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6 HA%

6.1 48X K BUE E

7E E AR RSN T ARG VO B Py (B A ) ()

B/ME BAHE Hpr

HIRHEE (Vs) 22 \%
EEDL PN 25 (Vine)-(ViN-) 30 30 v
Vine s Vin- @ e -20 120 Vv
ECE:I;;TJ\)\REFZ\ GND - 0.3 Vs+0.3 v
f GND - 0.3 Vs +0.3 v
Ta ARG -55 150 °C
T gER 150 °C
Tstg TAF IR -65 150 °C

(1) 8 A i KA IS AT 7T R 250 5 3 A AR IR o 6] S5 KA (I I AN R A1 703 e 2% T A W A 2% A LAST (4T A S Al
FAMTFRERS IER BT WAL gt TR B AE L e KAUE G A | BT RE RS 58 A IETIBAT |, X AT AR RY W 2541 T 4
Y. ThEERTERE | HaimasEAdr.

(2)  Vine VN 2850004 IN+ T IN- 51 E g .

6.2 ESD &%

MNER EAER (HBM) , 754 AEC Q100-002(1)

I\ KAt g +2000
v B HBM ESD /25454 2 v
ESD
e oS PEH (CDM) |, 74 AEC Q100-011 1000
CDM ESD 432£%5:4% C6 -

(1) AEC Q100-002 #5755 HBM R 77l 508 24 £ & ANSI/ESDA/JEDEC JS-001 #iit.

6.3 BT
TE AR SR 1 1O AR T 1 90 BB P ( B R 5 U )

B/ME PRARME BAE| B
Vem FAS i N7 -5 48 110 v
Vs T A HLR LU R 2.7 5 20 v
Ta BT -40 125 °C
6.4 HMEREER
INA296x -Q1
R DDF (SOT23) | DGK (VSSOP) D (SOIC) DGS (VSSOP)@ |  pafr
8 5l 8 5| 8 S| 10 5|

RoJa 4 B AH 129.7 167.2 122.9 feE °C/W
Roucuop) |ZEESMTE ((THHE ) #ABH 58 58.9 54.7 Hesg °C/W
Reus 45 25 L AR B 52.6 88.9 68.8 Hisg °C/W
Wr SETWRHES S 23 8.1 12.2 g °CIW
Vg 4 % AR RE I S 4 52.3 87.4 67.5 Fie °C/W
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6.5 H15

itk

fE Tp=25°C, Vs =5V, Vgense = Vine ~ Vin- , Vem = Vin- =48V H Vrer1 = Vrerz = Vs/2 TS (BRAEAA UM )

BH WRE M BME SN BokE| B
A
V|N+ , VIN* = -5V E 110V , VSENSE =
Vem SR N\ () omv -5 10|V
Ta= -40°C % 125°C
V|N+ , VIN* = -5V & 110V , VSENSE =
omv 150 166
Ta= -40°C £ 125°C , INA296A-Q1
CMRR %*ﬁ%m%ﬂ tt y U&ﬁﬁ)\%%‘{ﬁ V|N+ s V|N, = -5V & 110V s VSENSE = dB
omv 120 130
Ta= -40°C £ 125°C , INA296B-Q1
f=50kHz 105
Vsense = 0mV , INA296A1-Q1 +5 +20
Vsense = 0mV , INA296A2-Q1 +3 *15
. - NI, V =0mV , INA296A3-Q1 ,
Voo [RIEMUE , DA e o a 33 210 v
Vsense = 0mV , INA296A5-Q1 *2 +8
Vsense = 0mV , INA296B-Q1 25 +150
Ta= -40°C £ 125°C , INA296A1-Q1 +50 +250
Ta= -40°C % 125°C , INA296A2-Q1 +30 +150
dVoe/dT | Jeif BRI | LA Jy vt Ta= -40°C & 125°C , INA296A3-Q1 420 +100 nv/°C
INA296A4-Q1 , INA296A5-Q1 B B
Ta= -40°C = 125°C , INA296B-Q1 +100 +500
VS =27V % 20V, VSENSE =0mV,
VRer1 = VRer2 = 1V, £0.2 +1
Ta= -40°C = 125°C , INA296A1-Q1
Vg =27V £ 20V, Vggnse = 0mV
VREF'] = VREF2 =1V , +0.1 +0.75
Ta= -40°C £ 125°C , INA296A2-Q1
PSRR | HLJESMHILL , DL gk i Vs = 2.7V % 20V , Vgense = OmV HVIV
VRrer1 = Vrer2 = 1V, . +
Ta= -40°C £ 125°C , INA296A3-Q1 , +0.06 *0.5
INA296A4-Q1 , INA296A5-Q1
Vs =27V % 20V, Vsense = 0mV
Vrer1 = Vrer2 = 1V, 1 +10
Ta= -40°C £ 125°C , INA296B-Q1
ls i N A 2L PR lg+ . lg- , Vsense = 0OmV 25 35 45| pA
BRI A 0 Vs v
Eifid
A1, BT &+ 10 VIV
A2, B2 %t 20 VIV
G 2 A3. B3 %4 50 VIV
A4, B4 #AF 100 VIV
A5. B5 #&} 200 VIV
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E TA =25°C , VS =5V , VSENSE = V|N+ - VlN -, VCM = VlN _ =48V E_ VREF1 = VREFZ = Vs/2 HTJ‘{}H\]J?% ( B%E[E%ﬁﬁé% )

ZH

B/ME

HUME  BKE| B4

Gerr

(GND + 50mV) < Vour < (Vs - 200mV) ,
INA296A1-Q1 , INA29BA2-Q1 ,
INA296A3-Q1

+0.002 +0.01

(GND + 50mV) < Vout < (Vg - 200mV) ,
INA296A4-Q1 , INA296A5-Q1

%

+0.003  +0.015

(GND + 50mV) < Vour < (Vs - 200mV) ,
INA296B-Q1

+0.02 +0.1

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

+0.05 +1

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

ppm/°C

Ta = -40°C £ +125°C,
INA296B-Q1

R IR

+0.001 %

FNCIRESE

TRk , Tok B pe &%

1 nF

R

HIXT T Vg REIRBLIK $5 0

R, =10kQ % GND ,
Ta= - 40°C & +125°C

Vs-007 Vg-02| V

X A% I

RL=10kQ % GND , Vgense = 0mV
VRer1 = VRer2 =0V,
Tp= -40°C & +125°C

SEWA

RVRR

Bk R EADHIEL |, DU A EEME

VREF'] = VREF2 =0.5V E 4.5V ,
Ta = -40°C £ +125°C , INA296A1-Q1,

VREF1 = VREF2 =0.5V £ 4.5V ,

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

+0.5 +15| PV

VRer1 = VRer2 = 0.5V £ 4.5V,
Ta= -40°C & +125°C , INA296B-Q1

+10 +20

e IR A

£ Vsense = OmV 11, Vour = |(Vrer1 +
Vrer2)l/2 ,

VRer1 = Vs, VrRer2 = GND

Vrer1 = GND , VRer2 = Vs

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

+0.002  +0.005

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

Vrer1 = Vs , VRer2 = GND

Vrer1 = GND , Vger2 = Vs

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

0,
+0.002 +0.01 &

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

Vrer1 = Vs , Vrer2 = GND

Vrer1 = GND , Vger2 = Vs

Ta= -40°C & +125°C , INA296B-Q1

+0.02 +0.15

L ESIEIE

BW

=

it

RG2S, —3dB i wE

1.1 MHz
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E TA =25°C , VS =5V , VSENSE = V|N+ - VlN -, VCM = VlN _ =48V E_ VREF1 = VREFZ = Vs/2 HTJ‘{}H\]J?% ( B%E[E%ﬁﬁé% )

ZH sk AR BME  RAE  BKE| B
V|N+ s V|N - =48V, VOUT =0.5V &
45V, 1.5 us
R E ) 0.5%
V|N+ , V|N - =48V s VOUT =0.5V &
Fa R I (] 4.5V, 1 s

fmRER 1%
V|N+ , VIN _ =48V , VOUT =0.5V &
4.5V , 0.5 us
AR E S 5%

SR IR £t 8 Vius

MR (IR )
A1, B1 #F 62
A2, B2 4 49

F [ Mg 7 2 A3. B3 & 39 nV/ v Hz

A4, B4 #H1F 36
A5, B5 #Ht 28

IR

Vs LR LT 2.7 20| VvV
VSENSE =0mV 2.5 3 mA

la AR Vsense = 0mV,
Ta= - 40°C % +125°C 3.2 mA

BE

Ta 87 HITE -40 125| °C

M

Vine A VN IR LS AN 15 72 AU A TE
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6.6 JLAVREE

E TA = 25°C y VS = 5V , VSENSE = V|N+ - VlN -, VCM = VlN - = 48V E_ VREF1 = VREFZ = Vs/2 Eﬂ‘{'ﬂﬂﬁ'ﬂ ( K%j'f%ﬁ%% )

L L L L L L L L L L L L L L L L L L L L
5 B 5
= | (_"5‘ —
3 2
g < |
- ]
e L LT ET T LT S8508833578828333382333
Input Offset Voltage (1V) Input Offset Voltage (1V)
 6-1. INA296A1-Q1 SN KRR L= 5 7 B &l 6-2. INA296A2-Q1 F N 53 i = 2R 43 7 B
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 [ | c |
S — 8 —
kS s
> >
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6.6 JLAURE (52)

E TA = 25°C y VS = 5V , VSENSE = V|N+ - VlN -, VCM = VlN - = 48V E_ VREF1 = VREFZ = Vs/2 Hﬂ‘{'ﬂﬂﬁ'ﬂ ( K%j'z%ﬁ%% )
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6.6 HLAVERE: (42)

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

=48V H. VREF1 = VREFZ = Vs/2 Eﬂ‘{'ﬂﬂﬁ ( K%j'z%ﬁ%% )
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6.6 JLAURE (52)

E TA =25°C, VS =5V, VSENSE = V|N+ - V|N -, VCM = VIN _ =48V H VREF1 = VREF2 = V5/2 H#UHM% ( K%EIE%%UE% )
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6.6 HLAVERE: (42)

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

=48V H. VREF1 = VREFZ = Vs/2 Eﬂ‘{'ﬂﬂﬁ ( K%j'z%ﬁ%% )
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6.6 HLAVERE: (42)

E TA = 25°C y VS = 5V , VSENSE = V|N+ - VlN -, VCM = VlN - = 48V E_ VREF1 = VREFZ = Vs/2 Eﬂ‘{'ﬂﬂﬁ ( K%j'z%ﬁ%% )
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6.6 HLAVERE: (42)

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

=48V H VREF1 = VREFZ = Vs/2 Eﬂ‘{'ﬂﬂﬁ ( K%j'z%ﬁ%% )
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IN—
4% out °
NN ’ +
IN+ REF2
[JVNA"“{::::::: REF1
GND

B 7-2. DIBH OB B

7.4.2.2 L{ VS KB HHsH

IR A S A 5| I ) I L USORIRC B A DL VS DR B RS . 0 TR R R AR E BOR AR H S S
FLBA LA P L, AR ORI R AT, A UERCE (IS T7-3) o

VS

o)
VS
2%%"%

IN—

%% ouT o

a2%% +
IN+ REF2

GND

1

B 7-3. DL VS AEEAERH H
7.4.3 XU BRI = BT S
INA296X-Q1 Ml B 25 B P& (38 5 FR A B A AS N B P 28 B 20t L PHL2S ) MO IR AR i 222 s S . AR YR SEE 5| B
I EE R B3, INA296x-Q1 A DAFE B[] B X [ AR 5 R 3847
i H 2 PR 2 PV TR 52 PR T Y PR R Rl M P R R DA R IR L TR, 0 AAF TR . ARG I R REL A . R
FELVAL Y08 B 8 B 36 T F 35 8% DA it i ) E S I FELE | #B N %48 INA296x-Q1 fREFIELE I TAE XA .

7.4.3.1 5 R EDG ) BB IR

KIS R | RN R R R SRR N AR - MG R OV Z 0 ARSI T | ft s
JESETHAER S . K 7-4 BoR T MECE . 2 IN+ SRR T IN- SIS R R SR LT Y
IN+ SRR T IN- SUBRIDYIERS |, i th B RN . XA AR H it i B 3RS P s AR v 7 72
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O Output

VS/2.
VS
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IN+ VW ) REF1
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e VYV p REF1 REF5025
25V
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7.4.3.4 (&1 B[ 7 [FE AR E

INA296x-Q1 J #E 51 JA S5 1 48t FEL e ) rh o, DS 3R G W B 4 B e i 2% (ADC) BRI TBOR A% RS
PR OV ELROEFER YR BB HURE M v T o BEHE 51 IR AT DS SRAE — IR T L B 0 IR A AT M L, DASKEI
H e St A s . dn SRAE SR B A O S |, anl&l 7-7 B, AR e R AR AR T R RE 2 e A R R B 22 00 1E
To AEAE MG E TR BSOS S AR a5 S, BN N R LR AE 20 s A RE RS P AE AR . AR
SRR, T A AMRIe SRS R Ly IS g i s ( 2 7-8) &

VS
o)
VS
A § R
IN—
NV
out TO ADC+
Tk > REF2 ¢ TOADC-
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ol T
GND
L
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744 BESHTE

eI 55N 20VIV FIE 5% 8Vius B, INA296x-Q1 7 %68 1.1MHz , & [ T3 F TR AR B B R 7 B 52 PR
HEIRIM M, Wk 7-1 FHR , X TE 2mQ sriias LR 75A BREMN RS , INA296x-Q1 1 B i ] /N
Tus,

£ 7-1. R ]

SH & INA296x-Q1 AT Vg = 5V

G W 20VIV
Imax R 100A
Ithreshold I FEL 75A
Rsense PSR L BEL i 2mQ

Vout_max BRI N 1% Vout_max = Imax * Rsense * G 4av

Vout_THR AR N OE R RN VouT_THR = ITHR * Rsense X G 3V

SR JiEe 8V/us
Tresponse S 0 S 1 Tresponse= Vour THr / SR <1ps
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A L BH IR 1A S BT, INA296X-Q1 20 71 FE Ja RS0 AL REL 2% R i P2 AR D FLUR O . INA296x-Q1 B TEfar A 3t
A R U R e AR b, DRI P o FH 5 P e T 0, TR A AT A R A P PR IR

8.1.1 Rgpnse FIESfFIG 25 R 5

IR 308 T RE foe K ) LA AGL I FELRELAE. T DA e A AT R AT ARG U TR 88 PR B2 o ORI L BELA P A2 45 52 FRLUAL
B NMEENMANG SRR EK , RN ERIRZETR. H2 , B TEEROERST . BRI R KT
AR RN, T A A I H BELE AT AT 22 RAF A S S BRBR A AR N 2 45 T ARG 8 DR AR T
BN, AU L RE A B K AR

PDMAX

o2
MAX (2)

Rsense <

Hrp

* PDyax #& Rgense T IR SRV DR FE
¢ IMAX IEll:/ﬁJi RSENSE Eﬁ%j( HLI o

FEL G 00 L BEL F) DR /N 85 11484 2 ) G A R A B o T RV RIS Vg AR PR IE R BARR A Dy 1 W DR FRLIATA IS 5 0 2
AL F |, AU A IE AN S B R PR . 7N 3 4R Mt T Reense 1 GAIN HUERAE , DAMER; 1k Bl
AR PR o

Imax * Rsense * GAIN < Vgp 3)

Hrp

* luax 29 Repnse MK H
* GAIN 2 HL R II TBOR 45 R 38 2
o Vgp EAnfF 0 IS IR | WA TR .

N T BRI FE Repnse AR LIRSt FRIEER &1, AEAS I L BB 5 P28 R R 85 AR 4 2 2 () E A AE BT . 2
RN IR D) FATFFCIE I DRI B, AT DAGE AR A0 8 2 21 LAGRE S I S PR 1

PR 0 PR 10 5 5 I FH AR e 00 e BELAE PT DA/ BT AR BE T I 7 BR o TR 4 3R At 708 I Fi E a5 /1M A R A o

Imin * Rsense X GAIN > Vsy )

Hrr:

L TYTIN J<3/hul RSENSE H /N LT

o GAIN & HL A I UK 78 3 25

o Vgn a2 s |, A TR E .

2% 8-1 BoR T INA296X-Q1 1) AN 7] 18 2 iR AS i A5 I AN [ 465 RO Bl . RIS Bt th rT DL Y, e
(1 A SCRFAE PN ) 2 3 L BEL 8 1 B AR T 1 P K Zh SR AR -
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# 8-1. Rgpnse MM ThERIAFE()

Vs = 5V B4R
e £5:4
A1. B1#f | A2, B2 #4: | A3. B3 84} | A4, B4 B | A5. B5 #/f
G 125 10V/V 20VIV 50V/IV 100V/V 200V/V
VSENSE I@*ﬂﬁ‘}t%ﬁﬁﬁ)\ EEJjg VSENSE = VOUT/ G 500mV 250mV 100mV 50mV 25mV
Rsense BERITR ol EERGR Rsense = Vsense / Iwax 50mQ 25mQ 10mQ 5mQ 2.5mQ
Psense FHLIAUASL I L L 2h S5 4 Rsense * Imax2 5W 2.5W 1w 0.5W 0.25W

(1) BRG] RN 10A | Bk HUR & B A 5V.
8.2 AIN A

INA296x-Q1 /& — R [a] U TBOR A% |, BERS I I LR O -6V 2 +110V 1 R PH 70 2% SR I B vt
8.2.1 BRERE N A A B YL R

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

% 1

El 8-1. BRLR B IR N F FEL B

8.2.1.1 ¥ ER

TESCRBIR A, R RJE A OV 2 22V, s KRB 1.25A , 0128 INA296x-Q1 #2it 5V HJi. %]
Rsense FIASF1E 236 7 TR IR | ¥85E 50mQ 1) Rgense A1 20V/V (18 25, DAMEHR A B4 1% 3h & 3a
. %% 8-2 #IlH T b i E .

* 8-2. Wit

BSH ~E

FLIR FEL R 5V
A H e Y oV = 22V
TN IVA N 1.25A
Rsense PP & 50mQ

4 25 1% T 20VIV

8.2.1.2 £ if L2

INA296X-Q1 5 11 gl He: S 28 2 28 42 187 FH o (R L o INA296X-Q 1 I 5 8 28 4% 0 Tk B 7 i R 3 () 50m Q 437k
2 FRIHR. INA296x-Q1 Ml & 43I FEFHES I Z 43 LR |, 155 PL 20V/V BB 35 7E N3O . INA296x-Q1 Hfh i
B3 MCU RUMEEE: 488 (ADC) , LM s il & %4k .
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BRAGE D AT IR e L, SR Sy R A SR R A B KSR SR T AR Y . S
D MRAAE b RS B AT AR R RS O S AR A, XA I LR A 2 3 BUR G b A2 i [ B Bt st 0 e
OJHEEEEE_T?Ei:_TA FE R TR R MRS B FET b2 A AEAR (s . BA v ily 58 MR 2R 19 INA296x-
Q1 AT T ARG JEF O, DA 7 142 3t R R R 2 1

8.2.1.3 W/ e
Kl 8-2 SE7n 1R 1) % v R
50 1.5
—— Common-Mode Input Voltage
45 — Vourt 1.2
40 /’ 0.9
Z 35 0.6
()
8 N
S 30 0.3
2 \
2 25 0o =
- 5
8 20 03 O
=
s 15 -0.6
£
§ 10 0.9
o
5 -1.2
0 R 1.5
-5 -1.8
Time (100 ms/div)
B 8-2. WRLR 5 il L AL B
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8.3 FYRAHREIN

KA ((IN+ FTIN - ) AIfEA -5V Fl +110V Z AR HIE (5 Vs k) |, ATl INA296x-Q1 W] PAFEIE 4%
IR (Vs) < AMEATRE RIS . Bl |, 7£ Vs BIRSET 5V B, Bl 2 Ja 2% B L8 B e ml /38 +110Vs

8.3.1 HIJE X

FL YR 5% % PR 2 2 T 67 BB S R T e ST FRL YR 5| BRI B2 51 0. T 2 0.1 w F (S5 EE R (E . ] DA IS M 2
i FEL 2 DRI gt 7 Bl vy FELT L U

8.4 fiJF

8.4.1 fifa3EEE

FEUCH PR AR5 (AT R G

o PR SCER L 4 ZeHDERR N 51 IAE 2 2N AL L AS o IR B R if ORAE SN 51 I 2 18] SRS L3
SR L BH A BT FRLIALECIN R FHAT R A OB & P BRI S (B A2 BUA R FE P . 35T AL e Fi PP R
BHEARFEAR , AEFTHSN R I & S B E AN EIRE.

o FUESE I HLA AR IO AL BB AT RERE SR AF IR S BIAT R S R 0.1 uF S5 EE FLAAS . TT LA INARS T
2R R DLAMER 16 7 el BT LR

8.4.2 A A7~

Rshunt

A

IN- 1 8 IN+
Cavrass
p
VIA to Ground Plane ‘\) GND 2 ZI:I REF1 (D VIA to Ground Plane
REFZI:E INA Device ED Vs (VIAto Power Supply
VIA to Ground Plane () NC EE ED ouT

& 8-3. INA296x-Q1 SOT-23 (DDF). SOIC (D) #1 VSSOP (DGK) 33245 /&

Rsrunt

A

w1 i,
ne[ 2] 9] Ine Comes
VIAto Ground Plane () S SIIRIE BlE () ViAto Ground Plane
REFZI:E INA Device z|:| Vs E (VIAto Power Supply
VIA to Ground Piane () ne[ || [6 ] Jour

& 8-4. INA296x-Q1 10 3|l VSSOP (DGS) #3815 R
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B ERE S, T SHE ti.com.on ERIEER SOOI, B B A AEEZCHEATIE N, RVRT R R
PR E S AR, ARESNTRAE S AR S OB SO P RS BT iR,

9.3 ZXHFBUR
TIE2E™ 32t TREMPEESE TR, WTHBEMNE ARG RE. S RIER@SEMRTHHEE. B8R
A R B B QR RIS TR Pl 3 B .
BRI AN AR S TTikE AR SRt IXEERNE I AL T HARMTE | FEEA— 2 & T WS 15215
T B 23K
9.4 bz
TI E2E™ is a trademark of Texas Instruments.
A b3 5% BT & I =
9.5 FHHNHESE
BRI (ESD) S iRIX AR H G . FE AR (TI) B BOEIE 24 f T s B AL BT A SR B . Qo SRS =3 IE A O b
A RIS R | A SRR S A B
‘m ESD W /NE FERUNIERERE R , REBAIRMMIE. FE LR S ITRETE A 52 211 | X2 R vIEw Amn 2
OB SRR ] B 2 T EUE 5 HOR AT RS A AT

9.6 RiEXR

TI RiEZE AARERIIH IR TARE . B T B4 i FE o

10 BT i 2 id %

T DU RRCAS B DRSS T BE -5 24 RS 1) TR AN (]

Changes from Revision A (August 2023) to Revision B (February 2024) Page
o JEREHT TR BRI X S IR T AL I e 1
o MMBR T #EAFE FRAEANEHER T D BRI TRATVE oo 1
o MR TATE D B R AITR AT BT oot 3
Changes from Revision * (February 2023) to Revision A (August 2023) Page
o TUBEER RN T DGS F5 2 ettt 1
o CBHIRBEIRE E T “body size” BN “PACKAGE SIZE” .....ooveeeeceeeeeeeeeee e, 1
o MEZEEERFMBR T DOK F B I TR AT Bt 1
¢ URIITT DGS HF A G IR ..ottt b et e 3
o TEHEEERIAT SRR BIHARIN T DGS F B it 26
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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 ®3) (4/5)
(6)
INA296A1QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 27ZD3
INA296A1QDGKRQ1 ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 3A7B
INA296A1QDRQ1 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 296A1Q
INA296A2QDDFRQ1 ACTIVE SOT-23-THIN  DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 2ZE3
INA296A2QDGKRQ1 ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 3A8B
INA296A2QDRQ1 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 296A2Q
INA296A3QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 27F3
INA296A3QDGKRQ1 ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 3A9B
INA296A3QDRQ1 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 296A3Q
INA296A4QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 27G3
INA296A4QDGKRQ1 ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 3AAB
INA296A5QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 27ZH3
INA296A5QDGKRQ1 ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 3ABB
INA296A5QDRQ1 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 296A5Q
INA296B1QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2713
INA296B1QDGKRQ1 ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 3ACB
INA296B1QDRQ1 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 296B1Q
INA296B2QDDFRQ1 ACTIVE SOT-23-THIN  DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40 to 125 2733
INA296B2QDGKRQ1 ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 3ADB
INA296B2QDRQ1 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 296B2Q
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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
@ Drawing Qty @ Ball material ® (4/5)
6

INA296B3QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2ZK3
INA296B3QDGKRQ1 ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 3AEB

INA296B3QDRQ1 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 296B3Q
INA296B4QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2713
INA296B4QDGKRQ1 ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 3AFB
INA296B5QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2ZM3
INA296B5QDGKRQ1 ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 3AGB

INA296B5QDRQ1 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 125 296B5Q

@ 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: Tl 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. Tl 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.

® 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.
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® | ead 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 Tl'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 - Tl'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
e | )
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 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A1QDGKRQ1 VSSOP DGK 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
INA296A1QDRQ1 SoOIC D 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
INA296A2QDDFRQ1 [SOT-23- DDF 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A2QDGKRQ1 | VSSOP | DGK 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA296A2QDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296A3QDDFRQ1 [SOT-23- DDF 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A3QDGKRQ1 VSSOP DGK 2500 330.0 12.4 53 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 8.4 315 | 31 155 | 4.0 8.0 Q3
THIN
INA296A4QDGKRQ1 | VSSOP | DGK 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296A5QDDFRQ1 [SOT-23- DDF 3000 180.0 8.4 3.15 3.1 1.55 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)

INA296A5QDGKRQ1 | VSSOP | DGK 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1

INA296A5QDRQ1 SoIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

INA296B1QDDFRQ1 [SOT-23- | DDF 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN

INA296B1QDGKRQ1 | VSSOP | DGK 2500 330.0 12.4 5.3 3.4 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 3.15 3.1 1.55 4.0 8.0 Q3
THIN

INA296B2QDGKRQ1 | VSSOP | DGK 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1

INA296B2QDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1

INA296B3QDDFRQ1 [SOT-23- | DDF 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN

INA296B3QDGKRQ1 | VSSOP | DGK 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 3.15 3.1 1.55 4.0 8.0 Q3
THIN

INA296B4QDGKRQ1 | VSSOP | DGK 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1

INA296B5QDDFRQ1 |SOT-23- | DDF 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN

INA296B5QDGKRQ1 | VSSOP | DGK 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1

INA296B5QDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 21 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 356.0 356.0 35.0
INA296A1QDRQ1 SOIC D 8 2500 340.5 336.1 25.0
INA296A2QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A2QDGKRQ1 VSSOP DGK 8 2500 356.0 356.0 35.0
INA296A2QDRQ1 SoIC D 8 2500 340.5 336.1 25.0
INA296A3QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A3QDGKRQ1 VSSOP DGK 8 2500 356.0 356.0 35.0
INA296A3QDRQ1 SOIC D 8 2500 340.5 336.1 25.0
INA296A4QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A4QDGKRQ1 VSSOP DGK 8 2500 356.0 356.0 35.0
INA296A5QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A5QDGKRQ1 VSSOP DGK 8 2500 356.0 356.0 35.0
INA296A5QDRQ1 SoIC D 8 2500 340.5 336.1 25.0
INA296B1QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B1QDGKRQ1 VSSOP DGK 8 2500 356.0 356.0 35.0
INA296B1QDRQ1 SOIC D 8 2500 340.5 336.1 25.0
INA296B2QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA296B2QDGKRQ1 VSSOP DGK 8 2500 356.0 356.0 35.0
INA296B2QDRQ1 SOoIC D 8 2500 340.5 336.1 25.0
INA296B3QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B3QDGKRQ1 VSSOP DGK 8 2500 356.0 356.0 35.0
INA296B3QDRQ1 SOIC D 8 2500 340.5 336.1 25.0
INA296B4QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B4QDGKRQ1 VSSOP DGK 8 2500 356.0 356.0 35.0
INA296B5QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B5QDGKRQ1 VSSOP DGK 8 2500 356.0 356.0 35.0
INA296B5QDRQ1 SoIC D 8 2500 340.5 336.1 25.0
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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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MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o,10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—187 variation AA, except interlead flash.
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’ PACKAGE OUTLINE
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

2.95

SEATING PLANE
265 TYP \

PIN1ID [ ]oa[cl+ =

AREA

— T
ox[0%5] |
8 T
1 H - — ] ‘; ‘
‘ %
1 1 i
2.95 ‘ 1
2.85 e 2X w
NOTE 3 1.95 ‘% ‘
T
|
x
] i —— i
5 |
0.38 A
8X .22 —L |
R % B [clAle o
: ~
T \
/ : 0.20
; l \‘ l 0.08 TYP
\- \ / /
N : —
~. /\x
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/C  10/2022
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
¢

| 8

8X (0.45) —

T

L
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP ‘ (2.6) ‘
LAND PATTERN EXAMPLE
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING j\ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
| |
N
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4222047/C 10/2022

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/C 10/2022

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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