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6.5 ESAENE

Ta=25°C, Vg =5V, Vgense = Vin+ - Vin- Vem = Vin- = 48V, VRer1 = VRer2 = Vs / 2 D56 (FFICRLIEDRVRY)

TR Ly B R
AL
Veu A (1) \T/LN;‘-ZloN"_C :‘?Z;C”OV‘ Vsense = 0mV 5 10| Vv
CMRR | [iltbR £, AJI#SE Vines Vin. = -5V~110V., Vsense = OmV 120 130 d
Ta = -40°C~125°C, INA296B
f = 50kHz 105
Vsense = 0mV, INA296A1 5 +20
Vsense = OmV. INA296A2 +3 +15
Vos F 7y NEE, AN Vsense = 0mV. INA296A3, INA296A4 +3 +10|  pv
Vsense = 0mV., INA296A5 +2 +8
Vsense = OmV. INA296B +25 150
Ta = -40°C~125°C. INA296A1 +50 250
Ta = -40°C~125°C. INA296A2 +30 150
dVoo/dT | A7 By NEERYZ N, AJJHE Ta = -40°C~125°C, INA296A3, 420 100 nv/°C
INA296A4 ., INA29BAS5
Ta = -40°C~125°C, INA296B +100 500
Vg = 2.7V~20V. Vgense = 0mV,
VRer1 = Vrer2 = 1V, +0.2 +1
Ta = -40°C~125°C. INA296A1
Vg = 2.7V~20V. Vgense = 0mV,
Vrert = Vrera = 1V, $0.1  0.75
Ta = -40°C~125°C. INA296A2
PSRR | SBJfERELL, ARG Vg = 2.7V~20V. Vgense = 0mV, HVIV
\T/:E=F1-40:g{EF12 25"1C\2/:INA296A3\ *0.06 *0-5
INA296A4, INA29BAS5
Vg = 2.7V~20V. Vgense = 0mV,
VRer1 = VRer2 = 1V, +1 +10
Ta = -40°C~125°C, INA296B
Is AIISAT A Ig++ l5-. Vsense = OmV 25 35 45)  pA
FEHE A S 0 Vs| Vv
7
A1, B1 7312 10 VIV
A2, B2 /3% 20 VIV
G s A3, B3 7312 50 VIV
A4, B4 F AR 100 VIV
A5, B5 7 /312 200 VIV
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Ta =25°C, Vs = 5V, Vsense = Vine - Vin Vem = Vine = 48V, Vrert = Vrerz = Vs / 2 D56 (FHTELE DRV RD)

INTA=H

T AR

RAME  ARYEE

I

Hifi

TA LR

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

+0.002

+0.01

(GND + 50mV) < Vout < (Vs - 200mV),
INA296A4., INA296AS

+0.003

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

+0.02

%

Gerr

FABHRY T

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

+0.05

Tp = -40°C~+125°C,
INA296A4, INA296A5

Tp = -40°C~+125°C,
INA296B

ppm/°C

%

FEARDFHE L7200 MR L

nF

BEHA

Vg BIHL— /L ETA( S

R, = 10kQ (%} GND).
Ta = -40°C~+125°C

Vs-0.2

TIVRETARL T

R. = 10kQ (%} GND). Vgense = OmV.
VRer1 = VRer2 = 0V,
Ta =-40°C~+125°C

20

mV

EHEEFAT

RVRR | JEHEREERR KL, AT RS

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

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

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

+20

uvIv

VT FLUR TS DR

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

VRer1 = Vs. Vrerz2 = GND

Vrer1 = GND. VRer2 = Vs

Ta =-40°C~+125°C, INA296A1,
INA296A2,

+0.002

+0.005

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

VRer1 = Vs. Vrer2 = GND

Vrer1 = GND. VRrer2 = Vs

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

+0.002

+0.01

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

VRer1 = Vs. Vrerz2 = GND

VRrer1 = GND, VRggp2 = Vs

Tp = -40°C~+125°C, INA296B

+0.02

+0.15

%

BW S

TRTDT A -3dB IR

1.1

MHz

6 BT BT — N (DE A
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L DE) FKF
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Ta =25°C., Vg =5V, Vsense = Vin+ - Vin-s Veum = Vin- =48V, VRer1 = VRer2 = Vs / 2 DA (RFIZEER D72V RD)
IRTA—H T ANGRME RAME  BRYEE ROKfE| B
Vine: Vin. = 48V, Vour = 0.5V~4.5V, 15 s
W73 0.5% £TERN Y
Vine Vin. = 48V, Vour = 0.5V~4.5V, 05 s
H 123 5% TN
SR A)— L —h AN i) 8 Vius
I AR (ANFHER)
A1.B1 7 /3AA 62
A2, B2 F /N1 R 49
BT/ A RFEE A3, B3 73R 39 nV/AHz
A4 B4 T/AR 36
A5, B5 7 /3R 28
BIR
Vs EIRASE 27 20V
Vsense = 0OmV 25 3] mA
| i L R AE R =
B e a5 22 mA
BEE
Ta AR -40 125 °C
(1) Vine & ViN- DT OFRFHELED, FEESNIZFAEA N HAZEB X 2NN T DU ERHVET,
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6.6 fARAVEE

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

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L
5 | S
= | (_‘_'5‘ _—
3 2
g & |
= ]
R T IR TITEY: EFFEFEEF PR EFEEFFTEFE
Input Offset Voltage (1V) Input Offset Voltage (1V)
6-1. INA296A1 DANF 7y FOMERH 6-2. INA296A2 DAAF 7y bOBER
L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L
c [ | [ [
S - S |
K] kS|
=) =
Q. Q
o o
o o
T ] — —T
R EREE R R R R ddbrshodarstcodddr-vaoddmsad
f P "y g3 —-aa SaS YSow 'aadgy '9900 s -aa @ovw
Input Offset Voltage (1V) Input Offset Voltage (1V)
6-3. INA296A3 LTS INA296A4 DANF 7+ v b DEEST 6-4. INA296A5 DANA 7€y FOBER
L L L L L L L L L L L L L L L L 12
__ — G=10
— G=20
8 — G=50
< — G=100
= — G =200
[ 4
= I F —
s s o
3 ] 1o}
* || 5
= 4
3
£
-8
e N N VR 12
O N O O M~ 1 I N ' N < IO M~ 00 O N ™M
A A 50 -25 0 25 50 75 100 125 150
Input Offset Voltage (uV) Temperature (°C)
INA296A
6-5. TRTDH4 > D INA296B DAKF Ty FOBIENT 6-6. AN 7ty MEELEE L OB
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6.6 fERHVFFE (FrX)
Ta=25°C, Vg =5V, Vgense = Vin+ - VIN- Vem = VIN- =48V, VRerq = VRep2 = Vs / 2 DOLGE (%L:%ﬂi‘@tﬁb\ﬁﬁm)
10 180
< —_
s @ S 160 .
S a nc: 140 Ny
S 2f i | N
'§ - E_——-’—/ &’_J‘ 120 N
s of 2
= - o 100 =
3 -2 8 I
o =
2& 4 — G=10 < 80
S — G=20 5]
E ® — G=50 £ \
— G=100 g 60
8 -8 © \
— G =200 \
-10 40
-50 -25 0 25 50 75 100 125 150 1 10 100 1k 10k 100k 1M 10M
Temperature (°C) Frequency (Hz)
INA296A INA296A
6-7. EHHRRELL &IREE & DR 6-8. E4HRRELL & BiRE & DEIfR
50 L L L L L L L L L L L L L L L L L L L L
40
30 [SY
) i s
Z K] ]
c 20 = 2
8 ™ &
10 — G=10
— G=20
ol— G=50
— G=100 N
— = |
P R g g g
o O OO T ONTOO T ANMTW OMNSOWO O
10 100 1k 10k 100k 1™ 10M < vy b -~
Frequency (Hz) Gain Error (m%)
1% = 1000m%
6-9. 74 ¥ L RiBH £ DBAR 6-10. INA296A1, INA296A2, INA296A3 D54 VEEEDIES
f
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6.6 fARAIHE (Fex)

TA = 25°C. Vs =5V, VSENSE = V|N+ - VlN-\ VCM = VlN- =48V, VREF'] = VREF2 = VS /2 0)%{5\ (%L:%ﬂﬂ‘@tﬁb\ﬁﬁm)

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
S - 5
< =
3 3
o s
o o _—
Hhnhhvnhbinh by by b “Lbdu&:‘-_!_ P2 Sy S E [ S Ay N
EEEREEA R KR AR L L YBBRGLIPPOLIRIBR558
Gain Error (m%) Gain Error (m%)
1% = 1000m% 1% = 1000m%
2 6-11. INA296A4 35 & TX INA296A5 DY A VEREDRES 6-12. TRTDT A D INA296B DT A BREDHES T
40 0.5
— G=10 .
30 — G=20 > 04
— G=30 2 03
20 — G =100 o
. — G =200 T 0.2
£ 10 E -
£ . § 01k
5 i ——— 8 of=: —
b — | ]2
% -10 ——l - > -0.1
Q.
© ” 2 02 —G=10
- o — G=20
g -0.3 — G=50
-30 S 04 — G =100
— G =200
-40 -0.5
-50 -25 0 25 50 75 100 125 150 -50  -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
INA296A INA296A
6-13. A VIRELBRELDORR 6-14. MR ELL & BE & DR
160 40
— G=10 , .
) — G=20 v
% 140 T N al —— G =50to0 200 30 i
8 120 IS < 20—+
™ ~ B
s AN S .
2 N 9 ;
S 100 N £ 10
Ko N\ 3 \
80 &N c 0 .
E N\ & by
3 60 MRS g -10
U.) N N c
o TN | N \ - — Vg =20V
z 0 NN 2ol - — Vg=5V
- NEN - — Vg=27V
N \\\\\\ — Vg=0V
20 — -30
1 10 100 1k 10k 100k 1™ 10M -20 0 20 40 60 80 100 120
Frequency (Hz) Common-Mode Voltage (V)
INA296A Vsense = OV
6-15. BIRMELL & Bk & DBk 6-16. AAINA 7 RABifi L FHEE & DBIR

10

BRHI T B 70— RS2 (DR B Ab) #2%1F
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6.6 fXRAVFE (Fi)
TA =25°C, Vs =5V, VSENSE = V|N+ - VlN-\ VCM = VlN- =48V, VREF'] = VREF2 = VS |2 DFE (%L:?Eiiﬁ@étb\@@)
50 400
_ |B+
320 \\ — g //,
40 N - - lg, Vs =0V i
R 240 BN - - g, Vs=0V 7
< . < . .
2 32 N A
= 30 = 160 h -
o o TN A
5 — Vg =2.7V to 20V, Vg = 110V 5 80 < -
S 20 —— Vg = 2.7V to 20V, Vo = 48V S >(
k. —— Vg =2.7V to 20V, Vigy = -5V o PR
o o ‘ ~
@ — Vs =0V, Vgu = 110V @ A .
5 10 5 80 . :
C (=] ’ -~
= = -160 //, . ~\\
0 ~. D
240 | - N
10 -320 -
50 25 0 25 50 75 100 125 150 2000 -1500 -1000 -500 0 500 1000 1500 2000
Temperature (°C) Vsense (MV)
6-17. A4 7 AEFR L BE L DBR 6-18. INA296x1 D AFI/NA 7 AEFe& Vsense & DB
250 150
—_— IB IB
200 \\ — // 125 — s 7
N Ig+, Vs = 0V A == gy, Vs =0V /
2 PO - - g, Vg=0V ~ - ~ 100 ~ - - Ig,Vg=0V /’
: 100 A : 75 =
e 5 Ll N -~
S 50 s 5 50 1 -~ p
(6] .. Q’ o R >( .
@ 0 = w25 N .
© v . N ® . -
@ / - ) ] '/. ’
5 -50 ; . 5 0 o
g ek NN g i
= 100 | ——T e - 25 -
/_ R N - .
-150 = > -50 -
-200 -75
41000 -750 -500 -250 O 250 500 750 1000 4400 -300 -200 -100 O 100 200 300 400

Vsense (MV)

6-19. INA296x2 DAN/NAL 7 ABHE Vsense & DEBER

Vsense (MV)
6-20. INA296x3 5L T INA296x4 DAF/SL 7 ABFEE Vsense

I]: - £
84 Vs
I+ \ — 125°C
72 > Vs-0.3 — 25°C
IB y Vs =0V — -40°C
z 60 - - |B-+, Vg = 0V Vs-0.6
2 48 2 Vs-09
c [
e (o]
o < g vs-12
2 24 — E— ZGND+12
LR — — 3
5 12f - S GND+09
g
= 0 GND +0.6
Sy — GND+0.3/
24 GND
100 75 50 25 0 25 50 75 100 0 25 5 75 10

Vsense (MV)

6-21. INA296x5 DAN/3A 7 RE R & Veense & DR

Output Current (mA)
Vg=27V

6-22. HNEHE & HATR & DBk
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6.6 FARIVFFMY: (Frx)
Ta=25°C, Vg =5V, Vgense = Vin+ - VIN- Vem = VIN- =48V, VRerq = VRep2 = Vs / 2 DOLGE (%ﬁ:?ﬂiﬁ@fib\@@)
Vs 200
— 125°C 100 el
Vg -1 — 25°C =
— -40°C
Vs-2 — /
g \ % 10 V— 1+ 7’ /{777 s e
() VS -3 g &
o @ A
< N\ 3 /
g
2GND+3 E /
> (% 4
o / 35
GND +2 S 44 p
GND +1 /
GND 0.01
0 5 10 15 20 25 30 10 100 1k 10k 100k 1M 10M
Output Current (mA) Frequency (Hz)
Vg=5V~20V
6-23. HAEE L HHEREDER 6-24. HhA Y E—F 2 R 3t Bl
0 20
J— \\\\-
— —_— .
0.1 — __ 15 r—
> .
s E % .
%) o / .
> — zZ / L
2 02 S S 10
(o2} -
3 £
-0.3 5F 7
— Vg =27V . — Vg =20V
— Vg =5V — Vg =5V
— Vg =20V —_— | — Vg =2.7V
-0.4 0
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150

Temperature (°C)

6-25. BREEETORA S/ LRELDOMR

R_ =10kQ % GND (2

B

&

VREF1 = VREF2 = 0V,

Temperature (°C)

&

R_ = 10kQ % GND |
Vsense = 0V

6-26. GND £ TDRA >~ LBEL DR
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[ T T TR
N = 01N =
codooo

o o

10

N
-
o

100 1k 10k

Frequency (Hz)
6-27. ANW#BE/ A XL BRBEDRR

100k 1™

10M

Input-Referred Voltage Noise (200 nV/div)

Time (1 s/div)
6-28. 0.1Hz~10Hz DEE/ 1 X
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6.6 fARAIHE (Fex)

TA = 25°C. Vs =5V, VSENSE = V|N+ - VlN-\ VCM = VlN- =48V, VREF'] = VREF2 = VS /2 0)%{5\ (%L:?Eiiﬁ@étb\@@)

40 3.2
—— Vs =20V, Sinking — Vg =20V
35 b —— Vg =20V, Sourcing 3|— Vs =5V
. N — Vs =5V, Sinking — Vg =27V
< — Vs =5V, Sourcing 2
£ 30 —— Vg = 2.7V, Sinking E 28
§ - . —— Vg = 2.7V, Sourcing e I S
5 25} 2 26 -
O - = — "
i T o —
S ! \\ \ € L
o 20 — e~ S 24
— \ 5]
g \§§ 3
6 15— < S 22
5 T EH €]
] e
10 2k
5 1.8
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
Vsense = 0V
6-29. MR EFH & BE L DRAR 6-30. BRI SR E & DBR
3 3
2.8
25
QE‘ g 26 -
= 2 = -
£ / £ 24 :
o 15 e
3 15 3 22}
- g 2 .
2 ; o
3 . G 18—
05— — 125°C ! — Vg=20V
N — 25°C 1.6 F=—= — Vg =5V
- — -40°C — Vg=27V
0 L 1.4
0 25 5 7.5 10 12.5 15 175 20 -20 0 20 40 60 80 100 120
Supply Voltage (V) Common-Mode Voltage (V)
VREF1 = VREF2 = 0V,
Vsense = 0V
6-31. LB & BIRER & DBtk 6-32. Bt Ef L AHEEEL OB
—— Common-Mode — Input Voltage
S Voltage \ —— Output Voltage
i —— Output Voltage —
> s s \ B
S S S | \ 2
A S S 2
o ~ ER €
¢ g S / | S
S 5 3 ’ \ 2
: : e [ \ g
3 S 2 S
2 2 S | \ Z
c % = 3
5 g 2 I \ g
£ o £ I 1]
o
S /
Time (2 ps/div) Time (500 ns/div)
Vem = -5V~110V, INA296A4
VCM =0V
6-33. IHEEDEERE/ VX 6-34. DNRT v TIEE
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6.6 fARAIHE (Fex)

Ta=25°C, Vs =5V, Vsense = Vin+ - ViN- Vem = Vin- = 48V, VRer1 = VRer2 = Vs / 2 D56 (FFICRLIEDORURY)

— Input Voltage
\ —— Output Voltage
S \ = = e~
2 o kel o
s / \ 2 S 2
2 [ \ 2 : 2
N S S <)
v [ \ 2 g N g
g | \ g g g
= o o o
s [l \ 2 : S
Bl \ g g £
a = a £
£ I 3 a f 3
/ oV X \J —— Supply Voltage oV
~ —— Output Voltage
Time (500 ns/div) Time (5 ps/div)
INA296A4
6-35. KX T v TIi:&E 6-36. R — b7 v TiE

> =

s} 2

> >

[te) 0

=2 =2

S — — S

£ £

) o

> >

2 3

S 5

» e}

—— Supply Voltage
ov —— Output Voltage ov
Time (20 ps/div)
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7 MR EA
71 =

INA296X (X, ™AV AR, AT Flidrn—H AR T mE R ER A 77 T AW RIFEEFE, SFEEOEn
RUZR MR En- MR ER (CMRR), @#EAL—L — e EBRLET, 77U —2a AUGC T AZ Ay
T L DR L TEDLED  BREDT AL =T PAE SN TOET, INA296X 11, 12 S #HIE S R K 1.1MHz,
TERS EFAFEERFA DY -5V ~110V T, 35uA DR ASA T ABIMAFEH L7 —F T 7 F v CREFSHLTOET,

72#ETOYIR

REF2

IN+ A/ + +
ouT

IN- A _ _

GND
7.3 HEERRBA
7.3.1 7> T DA HFEHEES

INA296x 1%, -5V~110V TREZR2 AN RFIEEZ IR —FLTOET, INA296x DN R 12k | [RIFHELPH N E
JREE (Vs) ZBAHZENTEET, ZHICky, 2.7V~20V OEFEEEFHKMEZBZ 20—V AR, A2 TA1 NAP AR
OBEF T 7V r— a1 INA296x & T E1,

7.3.1.1 AQEEDFIEIE
INA296x (Z1%. 10V/V, 20V/V. 50V/V. 100V/V, 200V/V LW E D7 A2 AT arBNH0Ed, MBE O~ LF 2T

—UREHIEY, ZOT AT RTOT AT 1AMHz O EHIRIIE 2 EH L 9, ZOEFIRIRICEY | mERA Uk
DOFGE 2 EALIR T B 2L — Ty e R S AT BRI 72 4,

73A2EVWAANA T RAER

INA296x D A11E., K 110V DFEFEEE TANE L ZEIZ 35pA (BEHEE) DA T AEBHZHE 5720, Bt —
IPMENZENFRINDT TV —a T, @EEOERMRMNEZER CEET, A AT AERDFEFHELICE
Bl 58D EEBIFEBTRBRHL T 7 LITF720 | INA296X DA S ASAT AERIZFMAEBEEFESEICh->T—EI
- Ed,

7.3.1.3 €L\ Vsense CTOENME

INA296x (. F%h7e Vsense #iPHOERIZHOT- > TEWERR TEIEL £, INA296x DERRUTZNA T —F 77T v
1E. -40°C~+125°C D [\ EMETRFE &5 PH O 2RI 72> TR Vgense bV & EREICHIE 3572 4B 72 RV
F7 vy MEELRNA T By RUZRMEBLL TWET, vy MO COE RN KIIARHS L5720 | KE
FEE (ISP v o M 925813, IRV Vepnse COBMEN RN HET,

7314 EWEES AL VD

INA296x D K7 A L 7R 2L =R T +£0.01%. -40°C~125°C DR L & H O 2R TR KRV Z MI +1ppm/°CTT .,
INA296x (Z1%, 10V/V, 20V/V, 50V/IV, 100V/V, 200V DEF AL DA T arindHDET, VAT LikEHE 1%, Zk
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SNAIE FXIHEG e, ATy 7 BRHE , 7 VA7 — )V BAERE DU AT ZEAHTEE SN T A 2EIR T
HMEPHVET,

7.31.5 KWERERESH

INA296x 1%, 2.7V~20V &LV VEREEH P CEEL 97, INA296x D A W‘E“ HiPHI L EIREE JM“L%:
s, B BIEIXT ASAAHAE SINDEBIREL I THIBRESNE T, H1EE l 1. H&/ 20mV 25, IR E
JED 200mV FETT,

7.4 TINA ADEEEE— R

741 Y77 L >X EXICEBHHDFE

VI 7L A T ANRAGZKEEDOT AR KA, X 7-1 1RLET, INA296x D H 1T, B5 A £ 13805 18 CEMET 519
R CEET,

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

R71. U777V R TFANAIEEDOT A MR

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 %27 REHE S DO BT 1A — R TEH 5L, M DV 7 7L AN 27 T PICHER L £, 2Ok
FRTIE, AT OV OEBBEET D56 AR U NicishEd (T 7-2122 1),
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IN+ REF2
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B 7-2. /5 REEDHA

7.4.2.2VS BE¥-EDHAH

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
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A .
IN+ REF2
GND
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K 7-3.vS BEEDHEAH

7.4.3 XA RIZEREMNET S/HDY 77 LR E> Dk
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H OB OBIERIIL, HIELENT FoRIZENEITIE O ENRNTEENnE, AR TSN TWAEIRE/LIC
THIFREIET, B b, BET2EMEHE, 71 A7 var, V77 A B UACHINENS B, INA296x
DYVHEHIE RN CEMET 2 I E IR T AL ENHVE T,

7431 BhEABDODY 77 VI REBEICERET S
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7-4. 548U 7 7 L AN

SNFET, ZOFETIT, BIREFICK L TUSF AN w72y MMER S, HEE

7432 fhZEPEEFREEICRTET S
1 ODVT7 7L A B VR VS IZ, 9 1 2% GND B AZER T 5&, ZEIA I 2F X, X 7-5 (R 8512, i

IZEBIRETEOESITRTE
IZAFCEHIIIE L OV ITOWT VS /2 DFFITRNFE T,
VS
o
VS
AN

ouT
O Output

REF1

+
IN+

N

$3

o
I

o

|||—

B 7-5. FEEEL AN

7433 HhEHBDODY T 7 VI RABEDOFEICRET S
150 REF L %75 R, 691 50 REF VU aU 7 7L ABIEICH G T AT A7 7L 2% 2 DI

oI5 X T-6 lITRLET,
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S
o
VS
A/
IN—
2% our|
IN+ MWy s REF1 REF5025
2.5-V
REF2 Reference
GND l

|||—

7-6. 5BV 77 L ABEDHHED LA

7.43.4 HEHERICE B HNDRE

INA296x DUT7 7L A2 AL T, HJEEDO R EZFHEL . AID =2 /3—% (ADC) RO T > ~DI AT
AR RBTEET, V7 7L A BT, IR, 77U SRR —F U ADY T 7L A A
THIORIHINTVET, V7 7L R B, BRI A L CTREWCEER L, AT AT HIE T, ARZLDHT)
BIEAEB CEET, O TT 72T 22X, M 7-7 \R T2, BRI B =4 RIS 2 28)E 5
LLTHAZRHERLET, ZoMRk T, 77 Hj)']’%//7/1/i/]\1uﬁkbfﬁﬁﬁﬁ‘é CIFHEREL FH A, P“JF.IM'/E
— XU ADEACIT A ZD VER AR _%%Z’i“%f& FFAREVENH DT T, TN RHIE DB R
IMFTA ST T EFHL CREIRIIOEIEE NNy 77 T52 o2 B8O LET (X 7-8 Z5 ),

VS
o
VS
A § R
IN—-
A
out TO ADC+
IN+ A% * REF2 ¢—— TO ADC-
M REF1 §
R2
GND

B 7-7. 7EHERICE BV 7 7 VL ABEDRE
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VS

IN—
AA%Y ouT
TOADC
AA%Y +
IN+ REF2
REF1
§ R2
GND
£ +
- Op Amp

B 7-8. PBHEREFART T - Ny T 7ICKB YT 7 VL RBEORE

7.4.4 BIVEERN—T» P
INA296x | 1.1MHz DO #:IkiE . 20VIV D4 A, 8V/us DAL —L — a2 EBLTEY, @l NEREZHEL T

DVRERIETHY AT LBV T, 1us Rl CIaELET,
xR 7-1. [CEFKRH

TV —a R T DIV ENNCREFESN TV ET, # 7-1 IR T X512, INA296X 1% 2mQ v koD 75A AL

RGA—H =% INA296x % Vg = 5V i /i

G A 20 VIV

Imax BREMR 100A

IThreshold Ay a)L R 75A

Rsense AR RO 2mQ

VouTt_max T KB O H BT Vout_max = Imax * Rsense * G 4V

Vout_THR ALy aVREGRTOWM N EE VouT THR = ItHR * Rsense X G 3V

SR AJL— L —h 8V/us

Tresponse HE 7 B R ] Tresponse = YouT THR / SR 1us Al

20 BRHIHT ST — PN 2 (ZE RSB G PE) G
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87TV —a bRE

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

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

81 77U —2 3 ER

INA296x 1%, BRI L CARMICINDEE, Bt HIRPLO M8 E T3 BILE 2 HEIE L £9, INA296x
WA TR EEFA AL, [FAHBR B ENTD | BFEE OB EEZHERF LRG| JAWEFH OB — L TfF
HATEEd,

8.1.1 Rgense ET/ N1 XD A > DER

BT T OREIL LR RIZT BHITIL, TEHIETREREOEFRAR RS ZERL £, RHEFIOFEI RSN
&L BRABN-BRICH U TEIMATE SR RIS, A7 vy MEEOBET GRS ES, 72720, Sy r—Y
DERRITRTE Ry r—V O, e RKIEBE N LT REDT 7V r—a TEIRBRHEHIOEE E 72T K
ESLTELMITIT AR HIIR P DHVES, FFEDHEE ) THRIZOWT, Bt HIE oK K ER X2 TEZLhE
R

PDyax
2
Iwax (2)

Rsense <

ZZT
* PDpyax /%, Rsense CiFASNA R KIEEE I TT,
o lvax ¥, Rsense VD KETTT,

BRMHIRPLE T RAZRDT A DRESIL, BIREBE. Vs, BERT ASAZRDAA L2V — L —LHIFRIZE - ThH IR
INET, %?ﬁ*ﬁtﬁ%%ﬁiﬂjjﬂzﬁbdﬁéﬂéio EEA DM S O I AA L 7N THIBRZ T2 L3S )
T TAAABIEDAA L T HIRE B Z 72\ N2 D Repnsg &7 A D KEiE, 2 3 TrrahEd,

Imax * Rsense * GAIN < Vgp 3)

ZZT
* luax = Rsense Z Ao KT T4,

« GAIN [FERBE T T DT A TH,
* Vgp 1T, MEERNIZHESN QDT SAADIEDO I AL 7T,

Rsense PIEZEIRTHEXZIEDO M I AL T HIBRZ BT 5720 | HHKBLOELE T SRAZAD T A EORNZITF I
MNo—RAT7NRFEELET, MAREEE NI L CRRUZBEEPIRRKETEL85 561X, EOAL T RBZ BT 2
7280, FAL DIRNT S, ZEEIR TEET,

ADAATHIRIZ, FE DT 7V —2ar THRIBIOMAZE NI /NS TE o2 HIIRUE 3, SISO R/
fEDHIFRIL, L4 TRSNET,

Imin * Rsense * GAIN > Vsy (4)

ZZT
o Iyin 1%, Rsense ZEALDHR/INETE T,

 GAIN IIEBRE T 7T DF AT,
o Vgn 1E MEERNITHESN T DT NAAOADH AL T TT,
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INA296x D 5 D S/2 57 AL D=V ar LIS A OSES ERFEROHIZ, K 8-1 (TRLET, RDOT —X
Mo, O T AL DREIRT NAATIE, BT v MEHZ/NSSTE FFOHBEENBRS T ENTEET,

2 8-1. Rgpnsg DR EEEEAH ()

Vs = 5V TORER
land X A1,B1 5% | A2, B2 7% | A3, B3 7% | A4, B4 7% | A5, B5 5
A4 42 AR A2 A2
G BAy 10 VIV 20 VIV 50 VIV 100 VIV 200 VIV
Vsense PARR 7R =B N IR Vsense = Vour/ G 500 mV 250 mV 100 mV 50 mv 25 mV
Rsense LR H BT O Rsense = Vsenske / Iwax 50mQ 25mQ 10mQ 5mQ 2.5mQ
Psense IR W 2 ) Reense X Imax2 5W 25W W 0.5W 0.25 W

(1) 10A 7 NAo—)VEFTC, e K JJEED 5V IZFE E S5k a1,
82REJEMET V-3
INA296X X5 [ DT T 7 G, -5V ~+110V ORI EE CHEHIME Y v Ml A E A e c&x E9,

821 YL /AR - 77— 3> TODEHRBEL

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

A % =

E81. vVl /ARBR#STTYI— 3> O

8.2.1.1 XS EM

CONSBITIL, [AIFHEEFIEL 0V~22V TY, ik Kt A&l 1.25A T, INA296x JHIZ 5V &K ﬁx%uﬁHT
T TRsensE &7 NAADT AL DRI | DFXEFEHARTAAZHEN, BIFeMNE AT IvT Vo PEEBLTH-0
Rsense 1% 50mQ. 7 A 1% 20V IR L F3, ZOT 7V 75— aORFHOREE, # 8-2 (ITRLET,

+z 8-2. REt/ISA—%

BREH ST A—H HfEDB
BRI 5V
[F5)AH . i PR ovV~22v
B KR H BB 1.25A
Rsense HL 50mQ
FAL FTvar 20 VIV

8.2.1.2 /L RET FIE

INA296X |, FEHERY 72/ L AR TV —a OB ERIE T IS TONET, INA296x 13, i1y
AREEINALESIZ 50mQ v bOEBEHRZREL £, INA296x (X v MEHLO Wi v C2dhE L2 EL .

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

Product Folder Links: INA296A INA296B
English Data Sheet: SBOSA04


https://www.ti.com/product/jp/ina296a?qgpn=ina296a
https://www.ti.com/product/jp/ina296b?qgpn=ina296b
https://www.ti.com/jp/lit/pdf/JAJSNR1
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSNR1D&partnum=INA296A
https://www.ti.com/product/jp/ina296a?qgpn=ina296a
https://www.ti.com/product/jp/ina296b?qgpn=ina296b
https://www.ti.com/lit/pdf/SBOSA04

13 TEXAS
INSTRUMENTS INA296A, INA296B
www.ti.comlja-jp JAJSNR1D — MARCH 2022 — REVISED DECEMBER 2024

20VIV DF7 A TR B3R THATE S U ET, INA296x D Hi /1%, MCU @ A/D =i3—% (ADC) (Z#Ekt S, Eift
DOREMET P ZNMELET,

VL ARARITFEM AL BEENSBAELLTVMHAAHDET, YL I/ ARIIZLO%E . CALEHIE, mE O
HIE, BEOERIKL X2l —sa N HENE T, YL IARDYT IVZA NEREMGENRE T 5E ., AT LD
N—T DREIZ DI NBARENEDRH DYV /AR O E FRNC TR TEET, AT ARERERETDE, VLV /ARRR
FET 27TV REEREAL TODEIMNEINERENET, ZNODERIET 7V —ar W THEE T2 A RetE 03 H 5
43 CF, INA296X [ LA IR AL —L — R @O e | w7l BTk e MR LT, 77U R E I LDV L /AR
DREEG I+ 572D TEET,

821377V — g iR
IV IARDOHIGE R, X 8-2 ITRLET,

50 1.5
—— Common-Mode Input Voltage
45 — Vour 1.2
40 /‘ 0.9
< 35 0.6
(]
2 N
= 30 0.3
2 L
3 25 0o =
= =
® 2
g 20 03 O
=
s 15 0.6
1S
E 10 0.9
o
5 -1.2
0 — 15
5 -1.8

Time (100 ms/div)

K 8-2. VU /A RHEIERDIEE

8.3 EIRICBAT HHREIF

INA296x [, #Efit S TV D EIREL (Vs) 2 TEREOREEITWET, Ziud, AJ) (IN+ BEOVIN-) 28 Vg &
PIRNTAZ -BV~110V O#FIPH CENME TES-0TT, 7oL x1E, Vg BIRN 5V L&, [FMELEN 110V FTOV v b
HETEET,

8.3.1 BRDTH v TU>L

BIRANARZ A F oL, BIRET T ROE L DTELETIAITRELET, A/ a7 OHRELHEIL 0.1uF
T o JARNEN FAIALE—F UV ARE W EIREE T D72 Ty TV VR BRI TEET,
84LA47U b

841 LA T7I PDH1LKZ1>

BNV AT UNFEIH LT, WIS LER ST Le BRI LET,

o ANEUERMEHIEOBGITIL, e U 4 MR L E T, ZOEEINCEY A OB
RHARPLOA L —F A2 T 2 & ET, — %I, BItRHIETIOBAR A 35D E . ATTE O
HIMUE7, ER PO EDIEF RN G S RERDIRNDA L —X A% BT 5L, JEMICKE/RE
FEWNELET,

o BFEAANRR AT oL TAALADERE LT TR O TELE T ILICEBLE T, ZONRARR arT
FOHEEIL 0.1uF T AZNL, EITAE—F U AR EWEIRE ST 2720 Fhy Vo 755 Bk i
LT ELTEET,
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84.2 L1470 FAI

Rsnunt

A

CEYPASS
P
VIA to Ground Plane () eno[ | 2] |7 | rert () ViAto Ground Plane
REFZI:IE INA Device EI:I 'S ()VIAto Power Supply
P |
VIA to Ground Plane () NC I:E [5] Jour

B 8-3. INA296x SOT-23 (DDF). SOIC (D). 3LV VSSOP (DGK) Sy T —SDHBEL AT D b
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I TNARABLURF 1AV FDOYR—F

91 RFa Ay bDYR—-}

9.1.1 BEEH

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

9.2 KFaAr bOEHFBHMEZITMDHE

R 2 A PO BT DOV T O Z 3 B I2iE, ti.com 0)7*/\47@%::%72“/1/5' ZRWVTES W, A EDORICHD
M@z TS 12 27) 7 U CER o8 RESHIZT X TORGBIEHRICHE T2 (V=AM il T R ET, &
HOFEANZOWTE B ESIZRF 2 A MIE ETY \éEﬁZuT@F% i AN

9.3 R—k-UVY-X

TXY AR A LAY ILAY E2E™ PR —h e T A —T AT, T DT RRGEEE DRI LR EFHC T A e 2%
— ISR D EEEELZENTEXAGITTT, BEFORIZEEMBE LY, ME OERELIZVTHZLT, Fit Ty
X e RIS LN TEET,

Vo7& NTWDar T o203, HERREICIDIBROFF I NDIEDTT, TNBIEETF A ARV LAY DL
BEARERS T AL D TIEARL BT UL TH VR A AV AY O IR R KM LT D TSN EE A, TR AR
ALY DER G EZRLTLIESN,

9.4 B5{E

TXY A ARV ALY E2E™ is a trademark of Texas Instruments.
T RCOPEHET, TNENOIMAEIFBELET,
9.5 RESRMEICEAT S FEEIE
ZOD IC 1. ESD ICLk~»THHR T AR REME N DV E T, TH T R AL AV AV, IC ZEOEO BT @O 2 B e HhHZ &
A FHEREL F9, ELWLEBOIRWOBLORE FIEICED2 WA, T A AR T 2821 nH0ET,
Aral\ ESD (L BMHRIL, DFDTREREIE T DT A RO TR E T EIGITDIZ0ET, K72 IC DB, /STA—Z DT H
IZEALT B2 TARSNTODLAEN DA NS ATREME N H DT RN AELLT > TET,

9.6 AR

TXRA R AR A I FE ZDO M I, HEECKEEO — BB L OVERN TSN TOET,

10 EXET B EE

EER S REORFIIYUET 2R L TOET, COWETRIEITIFERIZHEC TOET,

Changes from Revision C (October 2023) to Revision D (December 2024) Page
o FFAPEIKIZOIZoTER, K AHE B RO TIEZ TR oo 1
« FFaAb2EZELT DGS /Ny — ik, 2o/ 3y =3 EHA O TGS ET 1
Changes from Revision B (July 2023) to Revision C (October 2023) Page
o THU—RRRIZDIL o TS —UEROEDD D S — VO T LB 2 — DO EZEHIBR. e 1
Changes from Revision A (August 2022) to Revision B (July 2023) Page
o T—HU—HNID BEUDGS 7S =T Z B Mttt ettt 1
o R —UNERE AR A RING /80 =3 T A KU ZET et 1
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* DBIUDGS /o= DB U AEARZ B .ccui ittt st r et ereereeneereenn 2
o HELBEL AT IRDOBUT DGS 7807 = F Tt 24
Changes from Revision * (March 2022) to Revision A (August 2022) Page
© THY— I AT ARG TRAMERI DD TEIEET —Z JITZE e 1

1M AQZAII, Nyo—2, BELWENER

DI DR =1L, A=k Solr—2  BI OB AERATEHEIN TONET, ZO/FHIT. FFE 0T /34
AN L THRESN QO BT DT —2 T, ZOT —ZI T EREESN ARF 2 AV FDSETICHE> TEIEESNRS
BADRHVET, KT —Z— DT I FRRAE AL TOAIRA L. BIEARMOT S — a0 20 B2,
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PACKAGE OPTION ADDENDUM

23-May-2025

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 ©)
@ ©)

INA296A1IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SA3
INA296A1IDDFR.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SA3
INA296A1IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2TUB
INA296A1IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2TUB
INA296A1IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296A1
INA296A1IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296A1
INA296A2IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SB3
INA296A2IDDFR.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SB3
INA296A2IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2TVB
INA296A2IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2TVB
INA296A2IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296A2
INA296A2IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296A2
INA296A3IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SC3
INA296A3IDDFR.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SC3
INA296A3IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2TWB
INA296A3IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2TWB
INA296A3IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296A3
INA296A3IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296A3
INA296A4IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SD3
INA296A4IDDFR.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SD3
INA296A4IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2TXB
INA296A4IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2TXB
INA296A4IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296A4
INA296A4IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296A4
INA296A5IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SE3
INA296A5IDDFR.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SE3
INA296A5IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2TZB
INA296A5IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2TZB
INA296A5IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296A5

Addendum-Page 1



https://www.ti.com/product/INA296A/part-details/INA296A1IDDFR
https://www.ti.com/product/INA296A/part-details/INA296A1IDGKR
https://www.ti.com/product/INA296A/part-details/INA296A1IDR
https://www.ti.com/product/INA296A/part-details/INA296A2IDDFR
https://www.ti.com/product/INA296A/part-details/INA296A2IDGKR
https://www.ti.com/product/INA296A/part-details/INA296A2IDR
https://www.ti.com/product/INA296A/part-details/INA296A3IDDFR
https://www.ti.com/product/INA296A/part-details/INA296A3IDGKR
https://www.ti.com/product/INA296A/part-details/INA296A3IDR
https://www.ti.com/product/INA296A/part-details/INA296A4IDDFR
https://www.ti.com/product/INA296A/part-details/INA296A4IDGKR
https://www.ti.com/product/INA296A/part-details/INA296A4IDR
https://www.ti.com/product/INA296A/part-details/INA296A5IDDFR
https://www.ti.com/product/INA296A/part-details/INA296A5IDGKR
https://www.ti.com/product/INA296A/part-details/INA296A5IDR

13 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

23-May-2025

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)
@ ®)
INA296A5IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296A5
INA296B1IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2SF3
INA296B1IDDFR.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SF3
INA296B1IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2U1B
INA296B1IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2U1B
INA296B1IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 1296B1
INA296B1IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B1
INA296B2IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SG3
INA296B2IDDFR.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SG3
INA296B2IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 2U2B
INA296B2IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2U2B
INA296B2IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B2
INA296B2IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B2
INA296B3IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2SH3
INA296B3IDDFR.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SH3
INA296B3IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2U3B
INA296B3IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2U3B
INA296B3IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B3
INA296B3IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B3
INA296B4IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SI3
INA296B4IDDFR.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SI3
INA296B4IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 2U4B
INA296B4IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2U4B
INA296B4IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B4
INA296B4IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B4
INA296B5IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2SJ3
INA296B5IDDFR.B Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2SJ3
INA296B5IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2U5B
INA296B5IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 2U5B
INA296B5IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 1296B5
INA296B5IDR.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1296B5
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https://www.ti.com/product/INA296B/part-details/INA296B4IDR
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@ 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.

® 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 TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF INA296A, INA296B :
o Automotive : INA296A-Q1, INA296B-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o W
el |
L & Diameter ' '
Cavity +| A0 |¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
INA296A1IDDFR SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
INA296A1IDGKR VSSOP DGK 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
INA296A1IDR SoOIC D 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
INA296A2IDDFR SOT-23- DDF 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
INA296A2IDGKR VSSOP | DGK 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA296A2IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296A3IDDFR SOT-23- DDF 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
INA296A3IDGKR VSSOP DGK 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
INA296A3IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296A4IDDFR SOT-23- | DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296A4IDGKR VSSOP | DGK 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296A4IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
INA296A5IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296A5IDGKR VSSOP | DGK 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296A5IDR SolIC D 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
INA296B1IDDFR SOT-23- | DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296B1IDGKR VSSOP | DGK 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B1IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B2IDDFR SOT-23- | DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296B2IDGKR VSSOP | DGK 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B2IDR SoIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B3IDDFR SOT-23- | DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296B3IDGKR VSSOP | DGK 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA296B3IDR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B4IDDFR SOT-23- | DDF 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296B4IDGKR VSSOP | DGK 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B4IDR SoOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA296B5IDDFR SOT-23- | DDF 3000 180.0 8.4 3.15 31 1.55 4.0 8.0 Q3
THIN
INA296B5IDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA296B5IDGKR VSSOP | DGK 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA296B5IDR SolIC 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)
INA296A1IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A1IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0

INA296A1IDR SolIC D 8 2500 353.0 353.0 32.0
INA296A2IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A2IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0

INA296A2IDR SoIC D 8 2500 340.5 336.1 25.0
INA296A3IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A3IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0

INA296A3IDR SOIC D 8 2500 353.0 353.0 32.0
INA296A4IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A4IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0

INA296A4IDR SOIC D 8 2500 353.0 353.0 32.0
INA296A5IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296A5IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0

INA296A5IDR SolIC D 8 2500 340.5 336.1 25.0
INA296B1IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B1IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0

INA296B1IDR SoIC D 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)
INA296B2IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B2IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
INA296B2IDR SolIC D 8 2500 353.0 353.0 32.0
INA296B3IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B3IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
INA296B3IDR SoIC D 8 2500 353.0 353.0 32.0
INA296B4IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B4IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
INA296B4IDR SOIC D 8 2500 353.0 353.0 32.0
INA296B5IDDFR SOT-23-THIN DDF 8 3000 213.0 191.0 35.0
INA296B5IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA296B5IDGKR VSSOP DGK 8 2500 353.0 353.0 32.0
INA296B5IDR SOIC D 8 2500 353.0 353.0 32.0
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
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— == |
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I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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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 -
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— | | .
ox[065] |
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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
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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
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L ¢ DETAILS

— :
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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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