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RME ROcE| B

Vs IR LR 22 \%
B Vis Vi @ Z5 (Vine) = (VIN-) -30 30 \%

LA -20 120 \Y

REF1. REF2. NC %A\ GND -0.3 Vs +0.3 \%

i it GND - 0.3 Vs +0.3 \Y
Ta TARIREE -55 150 °C
T, G 150  °C
Tstg A7 IR B -65 150 °C
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7.4 AHEBRER
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7.5 BB5

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
WA
V|N+ y VIN* = -5V E 110V , VSENSE =
Vem FeA N\ () omv -5 10| Vv
To= - 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 | R HEER , DU 5 i Ta= -40°C & 125°C , INA296A3-Q1 420 +100 nv/°C
INA296A4-Q1 , INA296A5-Q1 - -
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 = 2.7V % 20V , Vgense = OmV
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 *05
INA296A4-Q1 , INA296A5-Q1
Vs =27V % 20V, Vsense = 0mV
Vrer1 = Vrer2 = 1V, +1 +10
Ta= -40°C & 125°C , INA296B-Q1
Is i N L LR lg+, lg- , Vsense = 0mV 25 35 45| uA
B VG 0 Vs \
i
A1, B1 #F 10 VIV
A2, B2 #&fF 20 VIV
G 1A 2 A3. B3 50 VIV
A4, B4 21 100 VIV
A5, B5 #3F 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 %

BB

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 I Vour = |(Vrer1 +
Vrer2)l /2,

VRer1 = Vs , Vrer2 = GND

Vrer1 = GND , Vrgr2 = Vs

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

+0.002  +0.005

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

Vrer1 = Vs , Vrer2 = GND

Vrer1 = GND , VRer2 = Vs

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

0,
+0.002 +0.01 &

£ Vsense =0mV i Voyr = |(Vrerr +
Vrer2)l /2,

VRrer1 = Vs , Vrerz2 = GND

Vrer1 = GND , VRer2 = 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 H. VREF1 = VREFZ = Vs/2 HTJ‘{}H\]J?% ( B%E[E%ﬁﬁé% )
ZH sk AR BME  RAE  BKE| B
ViNt > Vin- =48V, VOUT =05V &
4.5V, 1.5 us
R E ) 0.5%
ViNt s VIN- = 48V , Vourt = 0.5V &
R ] 4.5V, 1 s
fmRER 1%
VIN+ f 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 L LT 2.7 20| VvV
Vsense = 0mV 25 3] mA
la AR Vsense = 0mV,
Ta= - 40°C % +125°C 3.2 mA
BE
Ta 87 HITE -40 125| °C

(1) Vine 1V BOFEREE R AN 45 T A AR A\ TE
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7.6 HLAVRHE:
E TA = 25°C y VS = 5V , VSENSE = V|N+ - VlN -, VCM = VlN - = 48V E_ VREF1 = VREFZ = Vs/2 Eﬂ‘{'ﬂﬂﬁ'ﬂ ( %‘THE%%%% )
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
5 [ 5
i I
g & |
— 1
N AL I LT ETTITL SRERgEY5555288953823833
Input Offset Voltage (uV) Input Offset Voltage (uV)
B 7-1. INA296A1-Q1 AN RIF B K= 1 B B 7-2. INA296A2-Q1 ¥\ K1 B R P2 R 43 A 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 - S __|
= =
a2 2
g &
. 1 — —T
Yot hodarrddddesodddsdd R RERE R R R R ERE R
Input Offset Voltage (1V) Input Offset Voltage (1V)
&l 7-3. INA296A3-Q1 71 INA296A4-Q1 FI N\ 23 v FE 2= A2 43 A B Bl 7-4. INA296A5-Q1 SN R R =L 5 1 B
12
— — G=10
— G=20
8 — G=50
< — G =100
= — G =200
o 4
5 2 b=
g g 0 it :
) ] 1]
[a — 2
4
>
5
-8
e e s N 12
™ N O 09 l\I Lf? <Ir (\Il ' N < IO M~ 00 O AN ™
A A 50  -25 0 25 50 75 100 125 150
Input Offset Voltage (1V) Temperature (°C)
INA296A-Q1
Bl 7-5. A 125 INA296B-Q1 A\ 518 FL R4 43 A [ B 7-6. A RIFHESEERKKXR
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7.6 LAV (continued)
E TA =25°C, VS =5V, VSENSE = V|N+ - VlN - VCM = VlN - =48V H VREF1 = VREFZ = Vs/2 Hﬂ‘{'ﬂﬂﬁ'ﬂ ( K%j'z%ﬁ%% )
10 180

S s &

S S 160 5

E 6 % \\

5 4 ” 140 Sty

s 2 ———— ——— e 2 N

*8' : _____’/ o} 120 \\\

E 0 L .— & I -

g 2 % 100 X

o]

§é 4 — G=10 E 80 \
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7.6 LAV (continued)
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7.6 LAV (continued)
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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7.6 LAV (continued)
E TA = 25°C y VS = 5V , VSENSE = V|N+ - VlN . VCM = VlN - = 48V E_ VREF1 = VREFZ = Vs/2 Hﬂ‘{)n\ﬂ?:%l" ( K%j'z%ﬁ%% )
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7.6 LAV (continued)
E TA =25°C, VS =5V, VSENSE = V|N+ - VlN - VCM = VlN - =48V H VREF1 = VREFZ = Vs/2 Hﬂ‘{)n\ﬂ?:%l" ( K%j'z%ﬁ%% )
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7.6 LAV (continued)
E TA =25°C y VS =5V y VSENSE = V|N+ - VlN -, VCM = VlN _ =48V E_ VREF1 = VREFZ = Vs/2 Hﬂ‘{)n\ﬂ?:%l" ( %‘?HE%%U‘EE@ )
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IN+ > REF2 REF5025
25.V
REF1 Reference

T 1

Copyright © 2016, Texas Instruments Incorporated

B 8-4. H1EPEE R

8.4.3.2 HiHZE X 1/2 Vs B/

R AN S RS VS, B ANERESR) GND 5l K 8-5 TR TIERA E 0NN | R BN R
BRI — 2 KRk S R R = A LB A |, EXF BT, EM AN OV |, i R R EFAE
VS/2.

e}
S
NV
IN—
A% - ouT
O Output
A% +
IN+ REF1
GND

K& 8-5. 1/2 Vs B E#IH

8.4.3.3 FHI R E K 1/2 S EEHEHE
EXMIEN T, B 8-6 Ton Vil — 4 REF 51 IERERIH. %5 4 REF 5| ZEa 530 | k55 1/2
AR U

o
'S
NV
IN—
NV ouT
O
NV +
IN+ REF1 REF5025
2.5V
REF2 Reference
GND l

|||—

] 8-6. 1/2 AMERFE s H
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8.4.3.4 (E/H B A# E AR ERH

INA296x-Q1 J& #E 5] IS4 1 4 0 R A P s, DAGE R 40 F RO R BRSO #e s (ADC) s LA O s . FEHE S
FIBTE N LG RR R B P DT AEME [T o BEHE 51 JATAT DOESRAE — IR T P IS 3 AT I L, DASEIL
H 2 S A s RAE BEC B A FEOR S |, dnl&l 8-7 B, JUIWIRE A b A ARG T EBH 2 e A% HR R B 2 015
To ARV I B RO RS e AR A5 S, B N SR PTR A2 S0 S A RE RS P AE AR . AR
FRRIIE T AN IS FSOR S R Bl g i s ( Z &1 8-8 ) «

'S
o
VS
AN §m
IN—
AYA%Y
out TO ADC+
IN+ Vv * REF2 e——— TOADC-
J\/\/\/_E:j:: REF1 g R
GND
L
& 8-7. f¥ F HLPH 7 28 S B AL
VS
0
'S
AN § R1
IN—
AVA%AY
out TO ADC
AVA%AY ’ +
IN+ L\N\/_E:Zi REF2
REF1
§ R2
GND
L 8
- 1 Op Amp
3

Bl 8-8. fH B[ R A I H UK AR AR i B A
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8.44 BIEBHRLE

TERE 25N 20V/IV RIEHEZE A 8V/us I, INA296x-Q1 7 %N 1.1MHz , & [ T3 vh H TR AT ER 37 N B RE 7 e 2 B
TRVRVA S . a0k 8-1 R |, XWF1E 2mQ srias LillE 75A BERI RS , INA296x-Q1 i B &) /N T
1us.

2 8-1. WM A]

S8 gy 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 B FELIA A L VouT THR = ltrr * Reense X G 3V

SR g% 8V/us
Tresponse Syt B ] Tresponse= Vour THR / SR <1ps
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9 B FAISEH

&k

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR E T M . B BIGAE TR, PR IR RS ThBE

9.1 MAER

A LRI 1A S BT, INA296X-Q1 205 71 F it B e BEL 2% R i 72 AR R 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

9.1.1 Rgense FIESfFIG 25 1R 5

I3 32 R T R fie K ) PR RN R RELAE. T DA e A AT R IR AR TR 88 PR B2 o 0K A SRR N L BELA P A 45 72 FRLUAL
B NMEENMANG SRR EK , RN ERIRZETR. H2 , B TEEROERST . BRI R KT
AR, RIS T A H BELE W] AT 2 RAT A S S BRBR A AR 2 45t T ARG 8 DR AR T
BT, AT L RE A KA

PDMAX

o2
MAX (2)

Rsense <

Hrp

* PDpmax 7& Rgense 1 HIE K RV DI 5 4E
° IMAX 7E11:>|Qfﬁiﬁﬂ RSENSE E‘]H‘%jﬁ%/)ﬁ

FEL 7RI L OEL ) DR /N 8 11484 2 ) A R A B ok T RV RIS Vg ARSI IE R BABR ] Dy 1 W DR FRLIAL 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

* Imax I=2 kel Rsense Y B3¢ K ERLIR o
© GAIN & HE IO A A5
* Vgp &anfF 0 RS H#E0E | WA R TR E

N T BRI FE Repnse AT LIRSt PRMEER #1710 L BB 5 P28 RE R 85 AR 4 2 2 () B A7 AE BT - 2
RN K D) FATHRCIEFE I B L BEACK , IURT DA AU A0 9 2 21 LAGRE S I S PR 1

PR g PR 10 & 5 I FH AR SR e BELAE P DA/ BT R AR RE Tt I 7 BR o TR 4 3R At 7 0P I Fi FE a5 /M A R A o

Imin * Rsense X GAIN > Vsy )

Hrpr:

o N BRI Reense FIB/N TR o

o GAIN & Ly B UK 78 4 25

o Vgn e 4R E | WA e .

2 9-1 BoR T INA296X-Q1 1) oA 7] 18 2 iR AS i A5 AN [ 465 RO Bl . RIS B th rT DL Y, e 1
(1 A SCRFAE PN ) 2 3 L BEL 8 1 B AR T 1 P K Zh SR AR -

Bk
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# 9-1. Rgense EHEATIRFIFE")

Vs = 5V B4R
¥ &5
A1. B1#f | A2, B2 #4: | A3. B3 84} | A4, B4 B | A5. B5 #/f
G jiv Ry 10VIV 20VIV 50VIV 100V/V 200V/IV
VSENSE I@*ﬁ E’JE%ﬁfAEE : VSENSE = VOUT /G 500mV 250mV 100mV 50mV 25mV
Rsense FL P ) F LA Rsense = Vsense / Iwax 50mQ 25mQ 10mQ 5mQ 2.5mQ
Psense FELIAC SRR FL B Th 2 4R Rsense * Imax2 SW 2.5W 1w 0.5W 0.25W

(1) BB, SRR 10A | BOCH R BB 5V.
9.2 JLRINH]

INA296x-Q1 & X [ LSO A, RERSIE I LB RO -5V 2 +110V (¥ HLRH 39 &5 R B i o
9.2.1 SR ML A ) rRLURURR U

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

A % =

El 9-1. BRLR B IR M. F FEL B

9.2.1.1 ¥ ER

FEREZR BRI, SRR VI Dy OV & 22V, ORI Y 1.25A , JFF Y INA296x-Q1 il 5V Hijli.
Rsense FIASF1 a7t 7 Wit F6 e, 52 50m Q ) Rsense 1 20V/V K25, DAMEIRME K4 104 i sh e
Bl % 9-2 I T e Bt e E

* 9-2. ®itB3H

BISH ~BUE

HLJR LR 5V
A H e Y oV = 22V
PN IVEEN 1.25A
Rsense PP & 50mQ

125 V6 17 20V/IV

9.2.1.2 #4 s 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
e DRI . INA296x-Q1 M &2t L BH AR O 243 FUE |, (55 LA 20V/V FIBE 25 78 N ERTBOK . INA296x-Q1 F%r H i
B3 MCU RUMEEE: 488 (ADC) , LM s il & %4k .

BRI A IR m AR, S S R AR . MR T E ] . R R AR AR R Y . ISR
SR LR A TR S L AT DR 7R R 2R I R, X B R 2 S EUR G b i da ) [ B R . D2
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N FL VA 340 T 4 7S T REAE L Hh 4 R MR 2R BE FET _EJR AR AEAR AT et i . BoA iy 8 A0 42 22 1) INA296x-
Q1 AT TR PR AT 5 L, DAy 3 o e g i MR 2 A R

9.2.1.3 W H
9-2 IR 1 HRAAE TR HH e o
50 1.5
—— Common-Mode Input Voltage
45 — Vour 1.2
40 /’ 0.9
< 35 0.6
Q
2 N
£ 30 0.3
2 \
3 25 o >
5 5
B 20 03 o
=
S 15 0.6
1S
§ 10 0.9
o
5 -1.2
0 a 15
-5 -1.8
Time (100 ms/div)
B 9-2. W LR 7 il L I8 W) 2
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9.3 FYRAHREINL

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

9.3.1 By £

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

9.4 fiJ{

9.4.1 fiJREmE

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

9.4.2 #i Rl
Rsrunt
Cavrass

VIA to Ground Plane () GND 2 ZI:I REF1 (D VIA to Ground Plane

REFZI:E INA Device ED Vs E (VIAto Power Supply
VIA to Ground Plane () NC EE' ED ouT

& 9-3. INA296x-Q1 SOT-23 (DDF) Fl VSSOP (DGK) 32l fi [/
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10 FAFA SRR

10.1 B BB E A

A BRI BRI A, 1§ FAE ti.com.on ERIERFR S SCIER . A A ZEAEFCHATIEM | BV R AR BRI
AR E S E . ARESNRAEGER | AR EM OB SO T RS BT I iR,

10.2 ZFFRIE
TI E2E™ X Hrittze TRIMMNEESE TR, THZENEFRERE., SEBIEMESEMR TS . BRIEMR
B R B O i) BT SR T I DO B B

BRI AR BB DTG ISR SRt XIS EIF AR TI BRI, IF BA 3 &k TI A EZS
THI (R0

10.3 Hitr

TI E2E™ is a trademark of Texas Instruments.

B R bR AL B BT T .

10.4 FERARES
R (ESD) S RIX AN ERRHLES . FEIHACES (TI1) R BOEEIE 2 1 TR it AL SR B LA R 0 SRAS G < TE g (1 b 2

A FIZERLT | T A SR SR B

‘m ESD HI#IR/NE SERUNIMRERR S , KRB IS . FS NIRRT TEA S 2B | K2R NIEE MM r 2

BOE ] B 2 SRS AE S R AT AR AN H A o

10.5 RiEF
TI RiEER AARIERINH R T ARIE. & FBYEREEFE L.

11 Ui HERTITEEER

TIRTEAEHUM . ERATTIERE . XE(E R RRE S R SR8 B a 2 E , BASTEM , H
ACRISTEGATIENT o A RILEARR AR TR ARAS | 7520 22 0 B ATA
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PACKAGE OUTLINE

DDFO0008A : SOT-23 - 1.1 mm max height
PLASTIC SMALL OUTLINE
e
PIN 1 1D
AREA

2.95
2.85
NOTE 3

NN
£ NN

0.2
[ ]0.1@[c]A® [8O ]

0.20

S~

quw

/\
SEE DETAILA

GAGE PLANE
0°-
DETAILA
TYPICAL

4222047/B  11/2015

NOTES:

per ASME Y14.5M.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

2. This drawing is subject to change without notice.
3. This dimension does n_ot include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.

TEXAS

INSTRUMENTS
www.ti.com
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DDFO0008A

EXAMPLE BOARD LAYOUT
SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

SOLDER MASK
OPENING

8X (1.05) T—_‘ SYMM
1 \ ¢
. |
/s O
0.45) ‘
[jj \ SYMM
i *ﬁ==’ ’’’’’ R — ¢
6X (0.65) ‘ |
)
| ‘ \
(R0.05)
TYP S
LAND PATTERN EXAMPLE
SCALE:15X
METAL UNDER SOLDER MASK
METAL SOLDER MASK‘\ OPENING

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4222047/B 11/2015

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.

1) TEXAS
INSTRUMENTS
www.ti.com

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback 27

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


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

INA296A-Q1, INA296B-Q1
ZHCSRT2 - FEBRUARY 2023

I
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INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DDFO0008A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

L—i (2.6)

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

4222047/B 11/2015

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.

1) TEXAS
INSTRUMENTS
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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) (415)
(6)
INA296A1QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2ZD3
INA296A2QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2ZE3
INA296A3QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2ZF3
INA296A4QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2Z2G3
INA296A5QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2ZH3
INA296B1QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2ZI3
INA296B2QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2733
INA296B3QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2ZK3
INA296B4QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2713
INA296B5QDDFRQ1 ACTIVE SOT-23-THIN DDF 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2ZM3

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. 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.
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® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF INA296A-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
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
INA296A2QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A3QDDFRQ1 [SOT-23- | DDF 8 3000 180.0 8.4 315 | 3.1 155 | 4.0 8.0 Q3
THIN
INA296A4QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296A5QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296B1QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296B2QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296B3QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
INA296B4QDDFRQ1 [SOT-23- | DDF 8 3000 180.0 8.4 315 | 31 155 | 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)
INA296B5QDDFRQ1 |SOT-23-| DDF 8 3000 180.0 8.4 3.15 3.1 1.55 4.0 8.0 Q3
THIN
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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
INA296A2QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A3QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A4QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A5QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B1QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B2QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B3QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B4QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B5QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0

Pack Materials-Page 3



’ PACKAGE OUTLINE
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE
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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
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SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING j\ METAL SOLDER MASK ~ \ fOPEN'NG
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| |
| |
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
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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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