I,

TEXAS
INSTRUMENTS

INA181-Q1, INA2181-Q1, INA4181-Q1
JAJSFB7F — APRIL 2018 — REVISED OCTOBER 2024

INAX181-Q1 EHE . WAR. A—Y A RELUNAM YA RBEELA.
BRERARTVT

18R

Hil 7 7V —armitic AEC-Q100 FRGED A
— EEEZL—F 1:-40°C < Tp < 125°C

— HBM ESD 73JHL~L 2
— CDM ESD 43#L L C6

- WEER BT AT AORFHIBLSE R Al

HE
[EAHEIFH (Vo) :-0.2V~26V
JEVNER I - 350kHZ (A1 7 /3A )
FT7'yNETE:
— Vem =0V T £150pV (K fiE)
H A —1L—Fk:2V/us
X5 R DR AR HE
K
- FAVEEFE 1% (oK)
— F7%vb RUZh 1pV/IeC (Fx KiE)
A T ar
20V/IV (A1 /34 2)
50V/V (A2 7 /3A R)
100V/V (A3 5731 R)
200V/V (A4 /34 R)
Fr IR A0 K 260uA (INA181-Q1)

277V —=3>

=il
Ny T =L LRT
N )

— S Her] 2
TAT 427 il
Bus Voltage, Veu Power Supply, Vs
up to 26V 2.7V to 5.5V
Q Reense Q 0-1uF

Load 1

Cavpass

[ INA4181 (quad-channel)

| INA2181 (dual-channel)

s

3 HIE

INA181-Q1. INA2181-Q1. INA4181-Q1 (INAX181-Q1)
WA TN a ANk 7T 7V —var i
BEFENTWET, ZHHDT AR, W RO ER '
VAT U (ERY YN BEEHELMEEINET) DT I
WL, BIREE I D)5, -0.2V~26V D[R FHET
WZBWT, Bt ARPLO WO BT T AR T
97, INAX181-Q1 773V i%, AP/ A% 4
DSOBEEF A TNRAA AT a2 (20VIV, 50VIV.,
100V/V., £721% 200V/V) IZHEAGLTCWET, Z0EES
AARBUAIBIC I, F AV REE N R/ NRICIZ B, 1R
FERYZ MoMEIE IV ET

TNHDTFT RAAIL, 2.7V~5.5V O —EIF CEMEL £
T, 7 Fbd INA181-Q1 1T RIYE BN
260pA, T =27/ Fx 31D INA2181-Q1 (% 500uA. 7
7R F 2D INA4181-Q1 (% 900pA T,

INA181-Q1 | 6 B> SOT-23 LT SC70 /v —
DTSN ET, INA2181-Q1 1% 10 > VSSOP
Rolr— U CHHEEILET, INA4181-Q1 1% 20 B> D
TSSOP Ru/r— THHEENF T, T X TDOT/RAR A
Tra ik, JERENMEIREFIPH O -40°C~125°C CEE
PIRESNTOET,

Ny =88

SHEEE

INA181 (single-channel) VS

- out

IN-

Microcontroller

+

IN+ REF _

GND
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KRBT TV T—2 a v ER

R Rytr— (1) Rolr—2 P4 RC)
DBV (SOT-23, 6) 2.90mm x 2.80mm
INA181-Q1
DCK (SC70. 6) 2.00mm x 2.10mm
INA2181-Q1 DGS (VSSOP, 10) [3.00mm x 4.90mm
INA4181-Q1 PW (TSSOP, 20) 6.50mm x 6.40mm
(1) BHEESNTWETRTO YT =220 TUL, BZvay 11 %
ZHLTTESN,
(2) =Y AR (RS x E) [TAPMETHY, 524 T 25615
UhEENET,

a

ZOVY—ADTED S FHITHFET Y, TR ELE TR 260 T, ALY —/L (BREIER) 2L CWODZEBY, TI TIERIRRO EMEMEB L 0% Y
PEIZOFEL U —UIRGEV e L EE A, ERROBRFHeE ORI, ti.com TUTEMOIGENEZ S B RIESNET I BNV ZLET,
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Bx
B oo 1 T4 T XA ADRERE T =R e 20
2 T U T B e 1 8TV —ra BB e 23
B et enenn 1 R ) e N i+ 23
B T ISARDECI oottt 3 8.2 FRFIZRT TV =2 FY it 30
SRR L UMERE ..o, 4 8.3 BIFITRE T AHESETE e, 31
B AL e 7 B LA T TR et 32
B ST IR R TEFE <o 7 9 TF I URBIURFZARDT R i 36
B.2 ESD TEME v et e e e ee et enen ettt en e 7 R A A3k o S NI 36
8.3 HETETNELRAE oo 7 9.2 RF 2 AL RO TR =Rt 36
B.4 BRI T AIE I, 7 9.3 R¥a A MO EH I EZ T DT e 36
B.5 BRI EFPE oo 8 9.4 TR UV =R 36
8.6 FRFEHTEEME oottt eeenenas 9 0.5 FAE et enene 36
T R T et 16 9.6 FHESIEIZRE T OHEEFE e, 36
T REEE ettt 16 9.7 JHEBLE oo 36
T2HEBET DI e 16 A0 BEETBIE ..o 36
AR 113, DO 18 M AH=IN Nor—T BIOEITHER....cooo, 39

2 BHEHZBTT 57— o2 (DB R BRI &) 255
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4 TINA ADLEER
R 4-1. TN AD LB
BG4 F K TA¥ (VIV)
INA181A1-Q1 1 20
INA181A2-Q1 1 50
INA181A3-Q1 1 100
INA181A4-Q1 1 200
INA2181A1-Q1 2 20
INA2181A2-Q1 2 50
INA2181A3-Q1 2 100
INA2181A4-Q1 2 200
INA4181A1-Q1 4 20
INA4181A2-Q1 4 50
INA4181A3-Q1 4 100
INA4181A4-Q1 4 200
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5 EVBRE L UHHRE

)
O
outr [] 6 | ] vs
aND | 5 ] Rer
iNe [ S
Not to scale
5-1.INA181-Q1 : DBV /Sw 4o —< 6 E > SOT-23 L HE
)
O
REF [] 6 |__]out
oo [| 5 ] IN-
vs [] 4 ] N+
.
Not to scale

B 5-2. INA181-Q1 : DCK /Sy 4 —2 6 E> SC70 FEEK

= 5-1. EDHEE : INA181-Q1 (> F ) Fv RIV)

=%
7 il

2% SOT-23 SC70 A o

GND 2 2 en=4 7R
BIR T > T DRAANT, NAYAR 7TV —rar OB s AN

IN- 4 5 TIrus NIy MICERL T, YA TV — a8 RSO 7 TRl
fELET
BHRINT VT DEAI, AAFAR TV —2ar OB4, gD/ 2

IN+ 3 4 Trhus ARG | EEACEERLES, v AR T U= ar ORA | BHERO /MRS
HRLET,

ouT 1 6 TrasmA | HEE

REF 1 TIrRI NI (VT 7L ANT)

VS 3 =24 HEIFR, 2.7V~5.5V

4

BRHI T B 70— RS2 (DR B Ab) #21E
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( )
O

outi (] 1 10 | _] vs
Nt ] 2 9 [ ] oute
Ndt (] 3 8 |_] N2
aND [ | 4 7 ] iNns2
rert (| 5 6 |_] Rer2

. J

Not to scale

B 5-3. INA2181-Q1 : DGS /Xy o — 10 E2 VSSOP L HE

s 2
O
Rert | 1 20 |_] REF4
outt [ 2 19 | ] ours
N1 [ ] 3 18 ] IN4
Net | 4 17 ] N+
vs (|5 16 [__] oND
N2 | 6 15 [ ] IN+3
N2 [ ] 7 14 [ ] N3
out2 [ s 13 |_] ours
rer2 [ | 9 12 [__] REF3
Nne (] 10 1 [ ] ne
\ J
Not to scale

5-4.INA4181-Q1 : PW /Xy —2 20 E TSSOP LHE

& 5-2. EDOBEE : INA2181-Q1 (T2 7N Fv RJV) EXUVINA4181-Q1 (27 v K Fr RI)

=%

INA2181-Q1

INA4181-Q1

A7

L

4

16

Yara=74

TR

Thas A

Fx A QBTG T T DAANT ), NATAR TV r—ar O F
¥RV ORBEFLOAMHUICERLET, a—Y A8 77V r—rar ol
AL F v 1 ORI O 7 7R N L £,

IN+1

Tras AT

F ¥ 31 OEBFRBET T DOEANT, NAPTAR TTVr—ar Ot 5
Y1 ORPIRLO ASRAE N B L £, n—Y AR 77V r—raro
B4, T 1 O OB L £,

IN-2

Y R=V )]

F¥ RNV 2 DBEFRMT T OEANTI, NATAR TTVr—varOfE . 5
YR 2 OBREEPLOAM IR L ET, a—Y A8 TV r—arol;
AT 2 OMBIRELO 77U Rl L £,

IN+2

TraZ AN

F ¥RV 2 DBEFRET T DEANTI, NATAR TTVr—ar DA T
YAV 2 OBHIRFLOASZREEMN B L ET, v—Y AR 7TV —ra00
Bt Ty 2 OBt ARRNCEREL £,

IN-3

14

Tras A

F XV 3 DEFMRINT VT DANT ), NATAR 7TV r—ar 06 F
¥V 3 ORHEFLO AWML ET, a—Y AR TV r—arol;
AL Fr R 3 ORI OZ TR N LT,
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£ 5-2. EOBEE : INA2181-Q1 (T2 7 Fv RJV) LU INA4181-Q1 (7Y R F v RIb) (KiX)

=% E
255 INA2181-Q1 | INA4181-Q1 oA D]

F ¥ 3 DEFRMET VT DIEANT, NAPAR THVr—ar 04 F
IN+3 — 15 TIus RS vl 3 ORBIEHIO NSRBI EANCERILE T, n— A8 TV —rar o
BA. T 3 ORHIOA RN L £,

F¥ RV 4 OBFFRLT T ORI, NATAR TTVr—varOfE . 5
IN-4 — 18 Trus AN vV 4 ORHIBPIOATHINCERR L £, a—Y AR TV —Tar o
B Tl 4 ORHIRFIOZ 7 MlCER L £,

F ¥RV 4 OBFEFRLT T DEANTI, NATAR TTVr—arOfE . T
IN+4 — 17 TruZ AN | v 4 ORBIEIOASREEMICERLES, n—Y A8 TV —aro
BA. Frxr 4 oo AR RICERLE T,

NC . [No Internal Connection | (NEB#EERE7Z2L) DIEFRTT, ZhbHDOE 1

NC — 10, 1 — Ta—T 47 DEEICT D, Vg BT T ROFPAICSH DR O EIE
TEET,
ouT1 1 2 TIusMs | Feaor 1 OWIEE
ouT2 9 8 TIusHS | Fror 2 o IERE
OouT3 — 13 THasWy | Frrr 3 o AEE
ouT4 — 19 Trasth | Fran 4 oEE
REF1 5 1 Tras NS | Frarn 1 OFEMEEE, 0~Vg
REF2 6 9 Tras NI | FrRn 2 OFEMEEE 0~Vg
REF3 — 12 TIus NS | Fraor 3 OREMEEE, 0~Vs
REF4 — 20 Trhus NS | T 4 OFEHEEE, 0~Vg
VS 10 5 Ya=4 EIRE | 2.7V~5.5V
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6 L%
6.1 B RKER

H BRI COBFREFIHN (Froiiadozznpry) ¢
T/ME RAfE Hpr
EILEL (Vs) 6 Y
7507 AJ) (IN+, IN-)® P8 (Vine) - (Vi) 28 28 v
[FIH) GND-0.3 28

NS EIE A REF v'v GND-0.3 Vg +0.3 v
A EE GND-0.3 Vs +0.3 v
e RH B (louT) 8 mA
B R COEEREE (Ta) -55 150 °C
BEAHREE. T, 150 °C
PRFIE, Teg -65 150 °C
(1) THERHRRER ] OFFSNDOBIEIL, 7S A A KGRI BIEORR L7225 ATREMEI BV 3, THER R RER 1L, ZHHDSRMIZRBNT, F

(X HESEE RS ) I RSN E B A DMOWIRD AT ARG N IELKINET 52 L2 BRI 20D TIIHV EE A, THEX] Hfjmﬁﬁj

DOFEIAPN Tl Th [HEEBYESAT | D

PHSNCRER 3 2L, T/ A AR FERITHER

ELZRUVNATREMEDS DD | 7 /S A ADIF M, MR, PERBICZ 2

BEL 4
ZRIEL, THAAADFHMEHMED D ATREM RSV ET,
(2)  Vine EVING T ENERVINF BV L IN- BV OEETT,
(3) WTNLOELOERA SmA IZHIRSI TN TH, O D ANEENZANREIN TODEEBZ D5 AR HVET,
6.2 ESD E#&
fiE B

A&EF L (HBM), ANSI/ESDA/JEDEC JS-001 #EfL(D +3000
V(esp) B HE - Y

F A2 EET L (CDM), JEDEC {14k JESD22-C101 [ZHEHLE) +1000

(1)
)

6.3 #HESRBIESRM

JEDEC F¥= Ak JEP157 (21X

JEDEC ®ORF =4k JEP155 (213, 500V HBM Tl

TIEHERYZ: ESD LY m e RC K2 27 BUE N FRE Th D LS TVET,
. 250V CDM TohiUIEEHER /e ESD BB m e AT L 272 MEDR AT e Th AL LS TWVET,

H & COBMEIRE RN (FHZFLBR DR RD)
H/ME AFME HAME 772

Vewm FIFEAJIFEE (IN+ F5L T IN-) -0.2 12 26 \%

Vs B EEIRET 27 5 5.5 v

Ta H B 225 COBEREE -40 125 °C
6.4 (TR T B 1EHR

INA181-Q1 INA2181-Q1 INA4181-Q1
ST RE) DCK (SC70) | DBV (SOT-23) | DSQ (WSON) | DGS (VSSOP) | PW (TSSOP) AT
6B 6t 10 10 14
Resa B2 G SR JE P~ D BHLHT 188.0 198.7 745 177.3 97.0 °C/IW
Resciop) | BEATMEA—A (1iH) ~EMIEH 140.8 120.9 89.7 68.7 377 CIW
Ress PG D A A~ DO EEST 78.8 52.3 39.8 98.4 48.3 °C/IW
Yt BEAEHD_ M ~ORHE T A— 62.1 30.3 3.7 12.6 3.6 °C/IW
YiB BT DA A D R T A—H 78.5 52.0 39.7 96.9 47.9 °C/W
Reuc(bot) BB — A (i) ~DOEEHT AT ML 16.8 AL MR °CIW
(1) TERBIUEB OBGHLIEEDFEM IOV TIL, [HERB I IC Sy — Y OBGHENE] T 7Y r—ay /—h
SRR TSN,
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55—
6.5 BRAIFE
TA =25°C, VS =5V, VREF = Vs/2\ V|N+ =12V, VSENSE = V|N+ - VIN— (%ﬁl%ﬂﬂ*@iﬁb ‘BEV))
S$GA—H Ft | R i Bkl fr
A1
[RIAR{E = = N 1) V|N+ =0V~26V, VSENSE =0mV, TA =
reNm [RIFEBR b, RTI A0 C~+125°C 84 100 dB
o V. = 0mV, Vjns = OV +25 +150 pv
Vos #7 v MEJE, RTI SENSE m
Vsense = 0mV +100 +500 Ny
dVos/dT F7%kyh RUZK RTI VSENSE =0mV, TA =-40°C~+125°C 0.2 1 }JV/OC
PSRR — Vs = 27V~55V. Vi, = 12V, +8 0| v
Vsense = 0mV
VSENSE = OmV\ VIN =0V -6 HA
Is NS T 2B :
VSENSE =0mV 75 |JA
lo AN A7y NE Vsense = 0OmV +0.05 A
H7
A1 7342 20 Vv
A2 TIRAA 50 VIV
G A -
A3 T/NAA 100 VIV
Ad TISAA 200 VIV
N - V =0.5V~Vg-0.5V
E JE 0N — ouT S N 19 +19
G FAy =7 Tp = -40°C~+125°C +0.1% +1%
TA L RBREETREE L O BMR Ta =-40°C~+125°C 15 20| ppm/°C
BRI S Vour = 0.5V~Vs - 0.5V +0.01%
B R MR AT FEIRD L7\ N2 & 1 nF
BEHA @
Vsp Vg L —LETAA Y @) R. = 10kQ (%f GND), Ta= -40°C~+125°C (Vs)-0.02  (Vs)—0.03 v
N R_ = 10kQ (%f GND), Ta = -40°C~ (Venp) + (Vanp) +
<2 3) L A GND GND
VN GND FTAA7 +125°C 0.0005 0.005| Y
B
A1 5312, CLoap = 10pF 350 kHz
A2 531 *, CLopp = 10pF 210 kHz
BW Hr kg .
A3 5,342, CLoap = 10pF 150 kHz
A4 A2 CLoap = 10pF 105 kHz
SR A)— L—h 2 Vlius
JAR RTI(
BIE /AR 40 nVAHz
ER
VSENSE =0mV 195 260
INA181 uA
Vsense = 0mV, Ty = -40°C~+125°C 300
Vsense = 0mV 356 500
lo e L RF AR INA2181 WA
Vsense = 0mV, Tp = -40°C~+125°C 520
Vsense = 0mV 690 900
INA4181 uA
Vsense = 0mV, Tp = -40°C~+125°C 1000
(1) RTI= AJ#
(2) HMOBEEA 7 EHIEREORR 2SR TTZEN
(3) AATHRRIE, A= N—RIAT AN G TTANEHTT,
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6.6 fARAVEE

TA = 2500\ Vs = 5V\ VREF = Vs/z\ VIN+ =12V (%ﬂzgaﬁ@fib \BEV))
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6.6 fARAIHE (Fex)
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6.6 FARIVIFMY: (Frx)
TA = 25°C\ Vs = 5V\ VREF = Vs/z\ VIN+ =12V (%ﬁiﬁﬂiﬂj@fib\fﬁﬁ@)
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6.6 R (i)
TA = 25°C\ Vs = 5V\ VREF = Vs/z\ VIN+ =12V (%ﬁlﬁﬂifﬁ@fib\ﬁﬁ@)
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6.6 fARAIHE (Fex)

TA = 25°C\ Vs = 5V\ VREF = Vs/z\ VIN+ =12V (%ﬂzgaﬁ@fib \BEV))
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6.6 fARAIHE (Fex)

TA = 2500\ Vs = 5V\ VREF = Vs/z\ VIN+ =12V (%ﬁl%ﬂﬂ‘@tﬁb\ﬁﬁn)
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6.6 R (i)
TA = 2500\ Vs = 5V\ VREF = Vs/z\ V|N+ =12V (%ﬁlﬁﬂifﬁ@fib\fﬁﬁn)
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Vout = (ILoap* Rsense * GAIN) + Vger 1)

ZZ T,

* loap 1T BRI G OEMER T,

. RSENSE j: {;m*ﬁﬂj?ﬁ#“(ﬁ"

o GAIN TEIRENT=T NAADTF AL AT a2 TT,
* Vger & REF EACHUNSN D EETT,

7.3.3 A0 A A1 E L

INAX181-Q1 1% =0.2V~+26V O AN [RMETEEZ R — L CET, NEMReY o BIREE (Vs) 28 2.7V~
5.5V OENMEFFAN THHIRY, [AIFEEEFH T Vg THIFBSEE A, X 7-4 17T X512, INAX181-Q1 1E Vg Kb @
[FIFEEE T CHIRW ML CHEIETED720 A Rea—H A ROl FOER v 77V r—a Tffo
;&75)(%\32—?—0

Bus Supply
—0.2V to +26V
o
Direction of Positive IN+
Current Flow
High-Side Sensing
Rsense g Common-mode voltage (Vcu)
is bus-voltage dependent.
L IN—
LOAD
Direction of Positive IN+
Current Flow
1 Low-Side Sensing
Common-mode voltage (Vcwm)
Rsense g is always near ground and is

isolated from bus-voltage spikes.

| [
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7.34 BIsEO—Y1 FEit>>>0

n—YAREH L 77J/f—ya/ﬂ%ﬂw5%9 INAX181-Q1 D47 MEFEIE £150pV UNTT,
INAX181-Q1 DA 7 & MEREISIEER ORI S BB ET, & 110, A7 By VISV KNS ATy Loy

\Zb7zoT anlu%{ﬁu/ua*réz%rb%677 Ur— /a/leiww’xzﬁ:@ﬁﬁf%i?‘o ZOBE . AT BRI SNZEIC
cw BB WERI O FIRICHDH A ORE NS ELET, 847y hobd 1 SORA, H o wo
FO/NSOBIER FAERIR I TEAILTT, 20720, JNSWEO v MEABHA T, v MEFO 2
INSWE BRI EI R TOEDIRRIBD U, Befe T 7V — v ar OB RN ELET,

INAX181-Q1 D7 AL EF=, EBEOED 1% L FEHESN TWET, MEBENA 72y MEELVDIZDMNTRE
Bl ZOBIENEBI BV RIED EEARBEEREVET,

7.3.5 L=/ - — - L=/

INAX181-Q1 Ti&, H AN EFL — /L BL O GND IZIEWES ThY =T Bt tr o v ZEENATRE T, IEDL—/L
FTOHRKNKHIIAAL71E 30mV., GND £TOHRKH AL T 10T 7> 5BmV T3, INAX181-Q1 DHSIAA T %,
B DA RT T (OP 7o) LEHEETHIZIE, AT T OTF —H L —MIHESN TWDBIL—F &2 045
7‘:&7)\ j\jj%j“_‘/\‘—l\ﬁ/])jbiﬁ‘ é@};lb*k/x 77/70 iﬁﬁﬂ/‘—‘7o \/13‘_‘5\(5‘?)57‘:&)\ %ﬁﬁ@j{/ﬁ (VREF = OV) H%E@
GND ~DOH AL 1% AT BV NBEET 7 F A O THIBRBS NS AT REMENHD £,

F 7 vy NEENEDT NAATIEL, GND ~DAAL T 1E, A7 vy NEIEILTS A 2 RE U E, 13T EBRBREE )
FITHESN TS GND f\@x4/7“0>u\fwb)j<’a°b\jﬂ:ﬁﬁu REIVET,

7=z 0E. INA181A4-Q1 (A2 = 200VIV) 2 —HARER B LU ZIERLTEY., T3 ADA 7yt 40uV
DT TV r—2arTliE, T/ ADT 7 vy b P A DOFED 8mV £720 ., ZHUTRE DA DAL T I K&~ T
WET, ZD728, ZOHITIE GND ~D A2 1E 8mV T, AT /A ZATH T By by -40pV OBA ., FHEENS
PoZEEE 513 -8mV ER0ET, ZOHE . A7 By MIIVAL U T INAD F A —/N—RIA4 T &, AL 7 VERE
LTS HRHE | RICBESN TOAEERICIZRV ET,

F 7y NEREIE, CMRR DAL THIESNARMELEOEE ChH A=, FItHE F7b> <7ZC5&7J‘7“IZ/]“EE PEEE AN
LET, ﬂ‘7f/l\ EDMENT A&, VRer = OV, W IEMEE CEIEL TWAEXIT CERIEINGEE Tu”jjjaarii’kﬂ
RS TCELDDBHIRSIET, M 7-5 12, KT A A7 vaitiBiisrtEn Ea(}lu':l:'nj] %ﬁ®$¥§ﬁ’]@%ﬂ@kﬂ*ﬁ
LOBARZERLET,

0.06

— A1
s A3
- o048 A8
& 0.042
[e]
Z 0.036
>
Q.
£ 0.03
e —]
£ 0.024
g
g 0.018
—_—
é 0.012 —
0.006 — —
Oé_—_—

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Common Mode Voltage (V)
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7.4 TINA ZADHEEEE— R

741 BHE—F

INAX181-Q1 1%, LA F OS2l S b L@ EEIC /20 ET,

o EIRBIE (Vg) 78 2.7V~5.5V,

o [FARTEIE (Vo) 78 -0.2V~+26V O EHH N,

o WRKEBMANGE A ERTRH LT VRer ZMMATAEN, Vg OB NIBIED Vg FTOAL T H 51O TAELD /)N
S,

o BNEIRNATNE BT A ZFE LT VRer 2R TMED, GND £FTOAA 7 E0HREN (L—/L Y —-L—/b
v ar a5 ),

INHDOT NARA, BEEEFIL IN+ 225 IN- DFESE

JIEE %Eﬁkbiﬁ“

7.4.2 EERIE—F

ZNBDT NARE, REF B O T IEIZE T, — A (HBAM) L Gm OWh ) OER7e—%2ERT5
JONTHER TEE T, &b — XM DOIT B TSR T REF o 27 Z 0 NIz 7 A2 81X R BTN TUOVRNE

£ ’7/])/75?%%1/711 CHMEET (VREF) AT

ZOMNNTTZURIZERESIVET (X 7-6 25 M), NAEFRLLAMIZERSTEILLE, IN+ & IN- DD ATE 70
L., OUT v o )EEN EHLET,
Bus Voltage
-0.2Vto+26 V Power Supply, Vs
o Remee 2.7 Vtcc)z 55V %BIPS:S
'—’\/\/\, Load 1_ | |
= 1L
Single-Channel VS a
Tl Device
IN—
ANN— NN
ouT
- O Output
"
IN+ REF
NN NN
GND
It
-4

K 7-6. BARFT U T— 3>

HAB DV =T BWERPIHIL, Tu ADRMECHEENT TURIZENTZT TS ENTEAENIC L THIRS I ET,
#ﬁazﬂiﬁb\)\jﬁ?m%zﬁmﬁ“éz\gm%ﬁﬁm77 VAr—ar Tk, REF B2 % 50mV 82 5 09 U ME IS
AT ALT, H1%ET NAADY =T B WCLET, [FAEBRERAZEZHIIR 95720 REF B2 42 L UEE
BN TV T T AL EHER L ET,

FIUEE IR SN2V 87 251U T, REF EUo 2 EIREE Vs ICHHE T ELHVET, ZOHIETIE
ZENATE FRR0EA . M EENEFREELD 200mV SWMETEFILET, 20 FiElE, REF I:/7b>77/M
Pt S Cna eIz, AJME B D320 RIETHI 12 Low ([ZEafI 32D TWET, _@ff%ﬁjmﬁjjjﬁ X, 73
AD IN- E AR L TARDZEI A NEBIEE2 B AESELADERICORIGELET, ZNHDORMT, ZEIATE 1A
DN T DL I EFEIZEEFERELENS T HICBEILET, REF EAACHIIISNDEED, Vs X722
WINZT AL ENRHVET,

Copyright © 2024 Texas Instruments Incorporated

20 BRHIHT ST — PN 2 (ZE RSB G PE) G

Product Folder Links: INA181-Q1 INA2181-Q1 INA4181-Q1
English Data Sheet: SLYS018


https://www.ti.com/product/jp/ina181-q1?qgpn=ina181-q1
https://www.ti.com/product/jp/ina2181-q1?qgpn=ina2181-q1
https://www.ti.com/product/jp/ina4181-q1?qgpn=ina4181-q1
https://www.ti.com/jp/lit/pdf/JAJSFB7
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSFB7F&partnum=INA181-Q1
https://www.ti.com/product/jp/ina181-q1?qgpn=ina181-q1
https://www.ti.com/product/jp/ina2181-q1?qgpn=ina2181-q1
https://www.ti.com/product/jp/ina4181-q1?qgpn=ina4181-q1
https://www.ti.com/lit/pdf/SLYS018

i3 TEXAS

INSTRUMENTS INA181-Q1, INA2181-Q1, INA4181-Q1
www.ti.comlja-jp JAJSFB7F — APRIL 2018 — REVISED OCTOBER 2024
7.4.3 XG5 EIE—F

INAX181-Q1 [Z X F MBI B A 77 T U Yo M w3 A B 2 35 A TRIE TEE3, 20X 5 AR
X, BHA RN ERDO T N EDODLHEEOHL R E | EESEE a7 7V r—a TR TY,

Bus Voltage
—0.2V to +26V Power Supply, Vs
2.7V to 5.5V G
@ Reense o OB\,(]F:'S:S
—\N\/\/ Load .| |
L |
Tl Device 'S
IN- Reference
AN ' ANV Voltage
- ouT
O Output
+
IN+ REF O/Q—
A\N—s NV
O—¢
GND

B 7-7.RAA7 IV r—ar

ﬁjﬂﬁ WAL D Z D ENL A HIE T 5121E, REF BT E%Eﬂﬁﬂbi‘?— X 7-7 2L T7ZEW, REF IZAINE

T (VRep) 128D Br AT L ~LREBISKHS T D REE SR ESVE T, 11, (IN- EAZK L C) IEDZH)
{g%@%m X Vrer LV EIKAD, ADEBE 5 OLA X VREF J:D{EE<7L£DSEV9F REF B CHINENAZ D EEEE T
1Z. OV~Vg IZRRETEET, WM T 7V —1a T, Vrer (&, 5B OE SHELPHNELL 255012, @i iE i
A — TR ESIVET, 72120 W MEREX ST DM G BRI CHLMENRWG A1, VRer DA —
NWUNDEEITRESNAZELHVET,

7.4.4 A ZEEBE R

%@JJ\)‘J E (ViNe - VING) (ST A B R LT N B EAA 7 HAR B 2 5556 . INAX181-Q1 X IEOEIR 72137

VRICTEDETUIVMETH D ZBRENL , 258 A ) E 2 IEfE IS E TEE A, B ORIEEMERICZ0 AR
ﬁzﬁx%éé?“éiﬁ/\i X MEFLOEEZHIE T 20 KT A D= a IR U IR E S B ICfER LT 2o
FEE—RZEREL £9, Bl X CEBNRB AR N LIS ML MR LIZIEIE 20us #12., INAX181-
Q1 O AT FRENDEICREYET,

INAX181-Q1 D /1 ZEBIRL — IV ET21TT T ROWT NN EREN 5354 Hodt B KIEREEZ 72V RY ., ZBEIA T
BEE FIF AT AAARTHEELEE A, ZNBDHTARTAAZHED L INAXT181-Q1 D H ST ORRIESHEEF S, (VA
IR AELER A,
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745>y fEID> - E—F

INAX181-Q1 |ZIZT vy hE T E/ié?)@i‘li‘/uﬁ) INBDT SAAIIEEEBIIDNRNTD G — o H I E21%
NP RE 24T 05 INAX181-Q1 IZE N1 Z MG TEET, 207 —MNEIZAA Yy FIE, INAX181-Q1 OEJRDOF 1L
BIMEA U F13A 71 LET,

772U, BT Y NEHR T 7V —2a Tk, Uy MR IEIZB W Ty MR CIHE SN OB O &5 58T
DYENRHVET, ZOEEEREFAMT 5120, K 7-8 ITRT vy Ty =R TO INAX181-Q1 DI [H K K]
EEELET,

Vs

27Vto55V
Q
RPULL-UP
10 kQ
1
Bus Voltage
—0.2Vto+26V Shutdown =
T i
Rsense
"_/\/\/\I Load 1_ ‘ﬁ
= Caypass
0.1 uF
Single-Channel VS
Tl Device —
IN—
ANVN—1 AN
ouT
- Output
O
+
IN+ REF
GND —

7-8. BEZSS Y RICESELE INAI8I1-Q1 22+ vy MY T B37=HDRAN R

INAX181-Q1 D4 AJj75 OUT Erré REF BV ETOAE—F VAL, i 500kQ 4 LRV ET (500kQ DIt EHE
FLEAN T A B EBRTIOMAEGDOHEIZLD), ZIODOE U Z DI D &I, #Eheil i Ol _J:O“C,E:fi@iﬁ—
72 20%. REF BT T RICEHR S TCWDEE . Vv Mnb T TR~ 500kQ A B —% L 2D 58 I HIC
HCT&EFEJ, =771, INAX181-Q1 7§§“/’r‘)}*7“7‘/ E—ROEXV T 7L RACENEBTHHE. lﬁ%(uu
500kQ DAL —XF AL IED A S EFEAEEEICHIIIESNA BT LD B 7] uiofﬁ%ﬂ&é%’biﬁ‘

HIE Y ~@ 500kQ /SAZEAL TiE, 74 E—7 /&7 INAX181-Q1 @ﬁj]ﬁx X7 T R~Diil) 7p /AL 720 F
T TORER ZOENIE 500kQ OHEFTOMEHEIZHIIMS DS v MeEAHEEICIELRAIL £,

7*/\/1’2 BRI A SN XY U MDORIFELE N Vg & LRl >TOUIE, @8I~y T 7 STz 55uA DFEHE
B BINTE AN ILVET, Vg Kl DA X, R AT ERR i,ﬁ?ﬁf‘gé 1ZENEL, B ~D 2L 500kQ
WHLOALIET,
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87TV —a RE

LIFOT7 7V r—va AFHRIE TI ORGARRICE N6 O TIERL, TI TR O EfMMEEIT e et

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
RET, BERITIAH ORGIRELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

81 77U —2a gl

INAX181-Q1 (L. BN ERA L TAMERIIT TR L E, Biia BRSO mumIc AT 57 r%iﬁﬁﬂ]m
LEd, BEVVZHE L CHIME S ORREEZHE TEA720 ., BiD® 7 a T LI, BE ORI HE
R

8.1.1 BEXH Gk

8-1 12, INA181-Q1 DIEARM 7285t R L E T, ATE Y (IN+ BEWVIN-) 1T, v MEBUICRTL CTEAIE 722 58T
DEENCT DD, U MEFLO TEAETEICE R T AL ERNHVET,

Bus Voltage Power Supply, Vs
-0.2Vto+26 V 27Vto55V Caypass
Q@ Rsense ? 0.1| |“F
—\\/\/ Load 1_ I
Single-Channel VS
Tl Device
IN- MA—s AMA Microcontroller
ouT
ADC
+
IN+ REF
A\N\—s¢ N
GND
It
-4

T RARE AID a2 3—% (ADC) OO 7 ZU R A7/ v MAEERET D720, REF 2% ADC V7 7L U AATNZEEGRL TNBZ U R
Bl L£97, memOMEREESDICIE. INAX181-Q1 D /& ADC ORMIZ RC 74V 4% L £, FEAIC DWW Tk, TZOUT 4l L= At
LT T DR EVEC T ABEO AL —T M ] 7 7V r—ray LAR—RESIRLTES N,

8-1. INA181-Q1 DEXMTIEL

EFICEMESEDI2IE, 0.1uF LLED B ASA /IR 2T 03 \%Tﬂ‘ JARNEN, FIIIA L E—F L AP E
BIRAAFST-T7 TV r—arTld, Ty IV e arF o OBINC A EIR A X DORESLEREERHYET,
TINA A DENTI A RAR 2 T oV e LET,
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8.1.2 Rgense ET/N1 XD A > DER

INAX181-Q1 DFEFE A F KBRIZ BT DI2I%, TEXHET KREREBEIMRIHIRHIZRIRLET, MHEETSRKEIWIEE, 5
ZONT-ERO BT AEMANEBNKREY, A7y MEENREICE 2D BEPNMERSET, 72770, 4
EDOT 7 Vr—ay CERBHEERIE SN T KRESTEDINI DWW UL, EHE TORIRAHYET, INAX181-Q1
Z 12V OFEFMEEAN N TEESE DL, 55 AT OEERER 72 NF) AT ZEFIEL T5uA 12720 E4, KERBEHHRHE
P58, ZRLDORAT AETICE > TH 7 vy NRZENHIMNL, RFERENMETLET, 2070 FHBEOFEWN
BIRERNME R T 7V r—a Tk, — RISk Q 22 2B IO I3RS E8 A, B HIEPT
OEIZxET D59 1 DO—fEHIZRHIIRIT, HPUCHFRSIND R KIHEE ) TT, FFEDOHEE ) Yoy N COETK
HHEPLOR KT, X 2 THEIET,

PDuax

| 2
MAX (2)

Rsense <

ZZT
® PDMAX ﬂi\ RSENSE T%q:;&*éﬂé%j((‘%%%ﬁfﬁ‘o
° IMAX ﬁi\ RSENSE %{ﬁﬂéﬂ%jﬁ%mﬁhfﬁ—o

IR HRILE T NAAD T A DORESIX, BIEIL, Vo, BERT NAADAAL LT — L— LIl RIZE > TH il R
SNFET, BIRIE BRHANCELIESND LD, EEADT S DI AL ZIZDOWTHIRZ TS LB HY F
T TAARANIED AL T HIRIZEEL 220D Repnse &7 A~ D KAEIE, 2L 3 TRENET,

Imax x Rsense X GAIN < Vgp — Vger ®3)

ZZT

° IMAX li\ RSENSE %{ﬁhé%k%(ﬁfjﬁo

« GAIN BB R 7T DA TY,

s Vgpld, 7—ZV—NIHESNTODIEDH AL 7T,
*  Vger 1%, REF BN NSHIIIENAELE T,

Rsense PIEZ IR T2 X ITIED H )AL 7 IR Z BT 5720 | HHRBLOEE T SAZRD T A L EDORIZILF I

F—RAT7BFELET, B RIEEE NS TRIRUIRIEERI A RETEL5813, EOAA 7 HlfRA[EEE 45
72 AV DIRNT NARERIRTEET,

BDOAAL LT HIRIL FEEDT TV —ar CENE /NSO IR A ] TX A0 % HIR L E9, s o/
P AZXOHIRIL, X4 TRENET,
hain < Rsense % GAIN > Vg — Vrgr 4)

ZZT

LI YN N RSENSE ZUiL D/ NET T,

« GAIN I IFEIRE A T T OF A TT,

o VgN ZT ANAADADH AL T TT (L—/b Y —L— L) 25,
* VRer 1. REF BN RIS LD LTI,

F7 T A OFFFEITINA T, REF EACEHNT 2EEZDTNICE<THIET, ADAA 7 OfilfR%Z Ak T
iTo

813574 N U0

INAX181-Q1 DH S18E A B —& 2 2D ATNZHERSHLTOAEE . OUT 725 GND £ ToOHHiZ2 RC kv —2%
LT, TAAADH ) TTANVZ BT DD M i T, I TOT O VZ BRI | [FAREE, Z8A 1G5,
INAX181-Q1 B E LD & AL Z MRS LZENTEET, M TOT AV FUBENRATRER A EoI137EH)
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ATHE S D BT AN AR MZEET DHE  RT NARD AN AT AN Z e fifii LES, K 8-2 18, KT /AR
(D)\jjt"‘/fﬁwv&?ﬂﬁﬁﬁ@“éﬁ?ﬁ@ﬁﬂ%rb&%

Bus Voltage
-0.2V to +26V
Q@ Rsense
— "N\ Load V.
1 27V15 5.5V
— (@]
f 1 Tl Device 'S
S 20(Re +Re)Cr Re <10Q IN- Rive
AN AN
f73dB
Cr —- ouT| Vour
_ Bias —O
—+
Re <100 IN+ Rin REF | Vrer
NN NN NV o)

8-22. AhEXTODZ74N5 VY

SMT T EAIHRELO BN E RO KIZHORADT20 . ZHHDOEFIHRFIOMEIT 10Q LU FICHERFL  FE~D R
ﬁ“%ﬁf&iﬁﬁézgﬁ%@iﬁ“ [ 8-2 [T TN AAT A Ry T —71X, ATIE L ORICZESE Fﬁiﬁﬂﬂuémt&%

AN AT AERDOIAS Y T A 5| EEIUET, IMHTES T VAR Z FI K IBMLT 5SS T AE D
X?/ﬁ" RIS T VAP O BIEME T OIA~yFE2L7bLE T, ZOIAY YT I, /«v/batﬁ#”@ﬁ'ﬁiﬁﬁ 5
BT LEENDELBINND AZBFREEELZAECIEET, ZOMEITIY, v MEFLO WG IR AT HEEEART
NAZD NNE L DEFIZEPECET, BAEIIZBINLRITIUZ, AT AT AEFRDIA T BT A 2O E
ICRITTRBIITIEA LDV ER Ay ZNODIMS T 7 4V ZEHUC I BIIS N DRIERAZDKRESIT, N6 2 HLT
FHRCERET, FAVBEEREOHEIL, X5 MEASNET,

TR UMEPUIIRE AT HEIEIIHTHIART NSAZAD AN ZZBEIEDOIXHOEOREIT, SMITEFHEST (RE) OfEEHN
EASHSPT RiNT mﬁmﬁﬁ IEESEFFET (¥ 8-2 5 M), KT RAZAD AN ANZEETHV v NEEOK T I
XU MEPUE R O EIE L 1 EIE A T AR OS AR CHNE T, M ESIKBA BN 52k Jtof
HEUDTAREDREZERD DO MR EHEA TEXET, Y NEEERT RARD A B TOEEDRFZDHE
EfEIE, X5 ZEHLCGGHELET,

Gain Error Factor = 1250 x R\t
(1250 xRg) + (1250 xRjnt) + (Re xRinT) o
ZZ7T
« Rt RAHA ST,
e Re RAMHIEFIESCT,
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X5 POOFHERINNTT SAADONEA NI E TN TCWDBTZD  ZORBII T AL D AR—Ta Nl k> TRV E
T N—=TarTEDT A EFR 81 ITRLET, £ 8-2 12, KT NAADT A L AFER I E RUET,

= 8-1. AN

R4 FAv RinT (kQ)
INAX181A1-Q1 20 %
INAX181A2-Q1 50 10
INAX181A3-Q1 100 °
INAX181A4-Q1 200 25

&K 82. TNAADT A VRERE
B LS TS A RAE RS
25000
INAX181A1-Q1 (21xRg) + 25000
10000
INAX181A2-Q1 (9xRg)+10000
1000
INAX181A3-Q1 Re +1000
2500
INAX181A4-Q1 (3xRg)+2500

SMNFESIEHTA BT 5 6 D7 A 821, N6 TRHHETEET,

Gain Error (%) = 100 — (100 x Gain Error Factor)

72E21E INA181A2-Q1 &, 3 8-2 DRIET D7 A4

(6)

ZOREHEHTHE, 10Q OEFIHEFIZRL T 0.991 D7 A

RERBNEONET, MISTD7 AR AT 6 2L TEHHAESIL, 10Q OIMTTESHEHTO O BLH TK)

0.89% DB AL AP ELET,

26 BREHCT BT — RS2 (SRR B bt B

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: INA181-Q1 INA2181-Q1 INA4181-Q1

English Data Sheet: SLYS018


https://www.ti.com/product/jp/ina181-q1?qgpn=ina181-q1
https://www.ti.com/product/jp/ina2181-q1?qgpn=ina2181-q1
https://www.ti.com/product/jp/ina4181-q1?qgpn=ina4181-q1
https://www.ti.com/jp/lit/pdf/JAJSFB7
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSFB7F&partnum=INA181-Q1
https://www.ti.com/product/jp/ina181-q1?qgpn=ina181-q1
https://www.ti.com/product/jp/ina2181-q1?qgpn=ina2181-q1
https://www.ti.com/product/jp/ina4181-q1?qgpn=ina4181-q1
https://www.ti.com/lit/pdf/SLYS018

13 TEXAS

INSTRUMENTS INA181-Q1, INA2181-Q1, INA4181-Q1
www.ti.comlja-jp JAJSFB7F — APRIL 2018 — REVISED OCTOBER 2024
8.1.4 EEHDEFDNE

INA2181-Q1 D JiE, 1 DDOF v RADH 1% 2 F B DOF v 1A DIT7 7L AANINTHE T 2L T IR T
EFET, M 8-3 12, EIRMNAE A HICEBL T DR A R LU ET, EEOERE ELINE T 5120%, Btk HEt
Rsense PMEET _TOF v /L CRICICT DM ERHVET,

Power
Supply
(@]
Dual-Channel
Tl Device
IN+1 REF1
NV NV
+ OUTH1
g Rsense :l ’ )
IN—1
AN
LOADH1
IN+2 REF2
* A\ A\
+ ouT2
§ Rsense * ADC
Vourz = (lLoapt + lLoanz) x Rsense x GAIN
IN-2
NV
LOAD2 GND

K 8-3. EHOERDME

INA2181-Q1 D 1 DOF ¥ RO 1% 65 1 DOF ¥RV DV 7 7L AANINCEH L ET, DB DOV 7 7L
ZANSZH LT B SN REBZR ABIES DV 7 7L ZERELE T, Fo—r NOK R TR SN ER
%, Fo— WNOFEDT SAAOH I TIIESNET,
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8-4 1, MERERR DO IEE OB RLUET, HHDOEFEDV 7 7L A B %7 T RICHE L, SESFRE R LD
EE % 2 SOREIEICHINT AL, KIORTIo7ME SN B AR ERESNET, DRI ~D IEE BT AT
1. B2 GND % LRS54 7By h&nTVvET,

1 V/div

20 mV/div

Time (4 ms/div)
VRer = OV

X 8-4. BFMET7 TV —2 3 > OHAEE (A2 TN R)

8.1.5 U—2 E iDLl

AN T DEREAMNOIH T BN FE—CHIZ LR MR THMLERNHLGENHET, @ Zihut, 2K
TANEZFEERHO—MEL TUTONET, ZO%HE . @BEOBER AN DLETT, ZIUIMELFTTT A, 2
DDT T DAIINBENNIHIT DI SN TWD AN RV ET, V— &R 2 ELE T 5I121E., Btk HEE
Pl RgensE PIEZE T X TOT v /A TRICIZTALERHDET, WHFROV—IERilk % T aeic3 5729, REF1 A
INHN R EE R FINL£9,

BRI TDEIRD, AMOLIHTHEREELWGS, OUT2 OFEEIX REF1 [IZHIIISN B EEFRTIZRDE
T, 2 OOERDOEMERZED RS THI0E, BUEEEEZHNT20ER’HYET, EEEFILIL, T A RDOHSNT
FURIZBREISNADZEFHE | ATICIA T BB AR MNOII T AE LD RKENDD/ NSO E R TEAIIoICLE
7,

BIRESZRET DL, X 8-5 [T RT I, T2T7 /b Fv1/b INA2181-Q1 DA ST HEWNTHIZ /25 89845
VERHVET, A DOT ¥ FNDVT7 7L AATNZED AN T NOFTXTOT NAADH I IEL LR E S
NEV, RPIOF VO N % 2 ZBEHOF ¥R NADIVT7 7L AANINIHERELET, HYIOFT v LD T 7L AN
Tz, BHoOFEEEENZEINT T, ZORIBEOFNIEFRMEDOFILFEC TT 25, 2 2O v b AT O K
BRSO ET, 0 EMESRIECIE, Befkn07e IR HEB LI IE w12 B ZEMCHBILIZb i 3, =
OERZEFBIFIL, ARICHAT2EREARDPOIRHTHERN — B LW 2T 201 H b ET,
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Power
Supply
o
Dual-Channel
Tl Device
IN+1 REF1
. AWM e O Veer:
+ _ OUTH
Rsense § _
IN—1
NN
LOAD
) IN+2 A A REF2
:l+ ouT2
g . ADC
RSENSE —
Vourz = Vrery if there is no leakage current
) IN-2 A

8-5. U=/ BRDMKRL

8-6 |2, ZE RO NIEE OB ERLET, DT ¥ XDV T 7L A BT 2.048V O IEHEE T (ZHEi S
TWET, RIIRT I, & EIEO AT 100Hz O EFR T, AV 180° ONFHZERHDO T, H1E 0 12720 F
T, D EIFEA~O LT A I, AT AR5540Z GND % LES I A7 vy hanEd,

1 V/div

20 mV/div

Time (4 ms/div)
VREF =2.048V

8-6. BERENT TV -3 OHEAKE (A2 F/N1 R)
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82RIBMET TV — 3>

INAX181-Q1 OT 7'V r—ard 1 Did, WA REFROBER T, WHFHOEFIEL. M FROETRE BRI D0E)N
DY AT A _ffbi'?‘ — 7RI E LT Ny T IO FEELEDEM, T—F— %’Hﬁﬂfﬂ)ﬂﬁﬁﬁ(m@ﬁkﬁiﬂ%v)
F9, X 8-7 12, WHMBIERDT WA AERERLET, ZOERITT I, REF BT A ADEBIREL

0 1/2 @f&bt B EZHIINT 528 T, EEADM T OEBIREEMN TEET, |NAX181 -Q1 %%ﬁﬁ@aﬁ(;lu%ﬁPfFET
HIOITHERL D121, REF B o a7 I RICBER L $£9,

Bus Voltage
-0.2V to +26V Power Supply, Vs
2.7V to 5.5V Cavrass
Rsense o 0.1pF
0—’\/\/\, Load 1_ | |
— [
Tl Device VS
IN- Reference
AN ' AN\ Voltage
- ouT
O Output
+
IN+ REF O)—
A\N—s NV

O—s

GND
B 8-7. WA REFRDRAE

8.2.1 5=
8-7 @:%?@%ODPXH+%:1¢% ?% 8-3 \_Tbiﬁ
x 8-3. BEI/NSA—%

BREtTA—H KAEDOH
EIRET (Vs) 5V
NAEPRL—V (Vem) 12V
Rsense PHEHRK 450mW i
R AEG (Inax) +20A
R b B KA, T, = 25°C BT 3.5% i
MBS HIRIE > 100 kHz
8.2.2 FHIG R FIR

BRI RO B SO CHESNET, 2 2 26 LT L. ik s
@ﬁ%jﬁ{[ﬁﬂi 1.125mQ L720%E9, Ziu if/\hﬂ?&# RSENSE @Hﬁjﬁfﬁffﬁ)zﬂt&b\ RSENSE 21mQ ZTRLES, T
ANCEWAL=UROL Sl S Y e I8 - SPUNVAY - 8451 71N [ R

WOFNETIL, HEITIEC T U7 A 2RI T Repnse ZHIRL . HIME B AA 7% Vg ®FANICHERFL £,
RIS L RO M OB EE AL E 272 | REF B2 0 ~ Vg OFPFHOELEZFIINT 20 AH F3, B
KRDOBITAVEGTIEL, K OA ZHLIIRIFREIR > TWE T (220A), Z D728 Vrer ([CEUINT 2 HARRY 2 FEE I Ve/2
F7203 2.5V TY, IEERAABREIDRENG S Ve ([CHINT2EEL T2, FHIERGHO M)A 7%
IR TEDFNERHVET, Iyax = 20A., Rgense = 1MQ. Vree = 2.5V THAGE . HIIDIEDAAL T W — L—)b
il iRz BT 72D DR KB E A 7 A3, B 2 LT 1226 LEHEShET, FERIC, ADAAL T HIRIZ
LT 4 ZHEHTDE RT AL 12475 (220 ET, AU D 100 DT NARE BRI DL AL 7 N
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(THERFLZ2 230 YD iR 2 e KAL CEET, FHRSHIZ R T A28 100 Kb FNMIT/hasn; EEATY e st /N

B /NS<FTHIEIED AR AL T HIRICET 20 TENTEET,

— VIR COREAF AT DX, T AV EET 7 vy NEED 2 DO ERZRETLLERHYVET, INAX181-
Q1 DTAEEZ, K 1% EHESNTWET, A7y NIRRT B EILI—ETHY, Vem = 12V, Vg = 5V DES
R CIE 500pV (I KME) ERESNTWET, X7 2EHT 5L, A7y MEEORETHRIL 2.5% LitEIh, &
A7y AZE = 500uV. Rgense = 1MQ. lsense = 20A 220 FE T,

Total Offset Error (V) «100%
o

Total Offset Error (%) =
Isense * Rsense )

AERELRHETAIZL A7 By MAE R H R Jf%/a/h#%bu%ﬁﬁ“ém: 1 ODFETT, IZELZOSE . KAV
FHFELF T2y MAEIT A WVICEE L KTET  HHELHVER A, A AL LRI EREICEE 5101, L 8
IRTE9I2. =5 —D RSS A2 HLET,

Total Error (%) = \/Total Gain Error (%)? + Total Offset Error (%)? (8)

X8 ZWHITHL. HRKERTORHERM B ARREIL 2.7% EFEEINET, 2N, FHHFIOEHTHD 3.5% &
TESTWET,

-, INAIB1A3-Q1 (VA2 = 100) DH#IKIEIL 150kHZ THY . 100kHZ 0/ 1ME B4R IE Z (A 7= L £, K0 éL
HIE DS BERIG AR T A DR T NAREEHA CTEET A, B EIEFFH IR -5720, Repnsg PIEN K EL
Ipolz U ET,

823 77— 3 HIkR

X 8-8 1T, M IR D NIEE OB & RLE T, REF B2 MERE (ZOBE 2.5V) ICHRi+5E, HEE
DOIHEFIEL UL T EFIIAATASINET, HiE, IEOEBASIE B3 L T EHEBIE LD |—J<f£V)\ i%\
DFAEBATE FITH LTI BEEEIVBIERET,

AN AL AN A

AN

o)
g
£3
5>
a-
\"4 \¥4 Vv v v
| vOouT
ov e \| RE F

Time (500 ps/div)
8-8. WAMT TV — a3 yOhisE

3ERICAT SHREIH

INAX181-Q1 DA BRI, TEIRTEIE Vs 425 TBE & ERICITE TE . 2LAIT, Vs 48 5V ThoTh, IN+
BILOIN- TOARZEFREBEITHRK 26V T, 72721, OUT v O IEBEHFHIL VS B OEEIC K> THIRES L
F97, £/, INAX181-Q1 1E, T /31 AD VS EUNZE N BHEFE ST TOBNEIDNNT 5T IN+ BIOVIN- ASE
VTR 26V ORZEE) A TG B RiHIC RIS TEET,
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8.3.1 26V Z# AL 3 [AItE8E

INAX181-Q1 1%, D EDEIRZ BT HZLIC kD, BT 7V r— a8 0 26V A A2 DT 544 5 a] K
THHTEEY, Vo — AT —F LRIV 2T — ZATOWPET 7= ([hF) =T | L MEND) DI AH
LS, ZOMDEAT OIPET 7 — N1, PR CTERWREREERHVE T, V=T —DEE B —F R
ELT A FOEPLEBEMTEENLIEDET, K 8-9 ML TLEEN, ZNOHOIWEPUT TEAIET/NSWVME (1FEAE
DA K 10Q) ICLET, JOREARMHELHZETHN, FNATEELES (BET7AVZIT ORvIvar 2B ),
DRI ITEBI 7238 TE D B2 HIR T 5720 <O MR TIL, FESNDIB/INDE N EROUERM DY 2 F— ZA4F
—R&10Q OEHTAEHIZE TR R 2R BN EONE T, ZOMAELE LI, EikmEarx/ METEEdT, Znbo
A AF—R1Z, SOT-523 F7-1% SOD-523 728 D /N ir— D THEG S IVE T,

Vs
Bus Supply 27V1t055V  Cgypass
-0.2Vto +26 V o 0.1 pF
Q Rsense ‘H ’j

Load
£ Single-Channel VS
F" — | TI Device
IN-
W%

Rerotect ouT —-O Output
<10Q
REF

A% - N A%
GND é

89. 77N VxF— FA4F— REFEALIBERS

INE DY = — ZAG =R TlE+ 028 ERINGE IR ELNRNGA . KEI ORI —T 2 E T2 HLERHY
F3, kb — RO E NV a—a i, K 8-10 ITRT I, FARAAMAASDORIC 1 DTS —TL 2
DOHAF—REM AW HEER L THEH 52 TT, HRBAX—AEN G Va—a0F, 1 DD SOT-523
F7oiE SOD-523 o —VNZE SN T 2 7 VES B A A4 —RTT, X 8-9 LK 8-10 IR THIDELL T,
INAX181-Q1 LT X TOLRHELL LML T DRI EAE L, SO-8 /w7 —U O HMREFE LD /NS, MSOP-8 /v /r
— VO HEFEIVE DT NHITRKRENTT,

Vs
Bus Supply 27Vt055V  Caveass
-0.2Vto+26 V 0.1 uF
Q RSENSE
Single-Channel VS =
Tl Device
IN-
Transorb ouT —O Output
<10Q REF
ANN—— . AN\ ANV
IN+
GND —

X 8-10.1 DD FS V=T EANO S T#ERLCBERE
FEICOWTIT, MRS IEM A2 2 T2 B v b F=Z )7 7LV A THAL SR TLIEEN,
84LA4T7Db
841 LA T ,PDH1LFZ1>

o ADEERHHBEHIEOHEGICIT, Ve R 4 BB L £, ZOEREANIC I AE U HOER
BRSO =F 2T 2 TEET, — ki, IR RO E R HDE . AT R OEH N
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84.2 L1470 A

Direction of Positive
Current Flow

A

Rshunt

Bus Voltage: J\ /\ /
-0.2V to +26V / -

OUT IN- IN+
Current

Connect REF to low
impedance voltage reference = N @

or to GND pin if not used.

REF GND vs
VIAto Ground ‘ Power-Supply, Vs
Plane — 2.7V to 5.5V
Caypass

8-M. I FrRIVDHERELALT D L (SCT70)
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Direction of Positive
Current Flow

RSHUNT

Bus Voltage:
-0.2Vto+26 V

Connect REF to low
impedance voltage reference —E[ E GND

or to GND pin if not used. Current
Sense

VIA to Ground
Plane

Cavpass
Power-Supply, Vs

27Vto55V
K 8-12. UV Fv RIVOHRL A7 I b (SOT-23)

Bus Voltage:
-0.2Vto +26 V

VIA to connect REF pins to low
impedance voltage reference or
to GND pin if not used.

VIA to
Ground
Plane
Rshunt2
Current Sense c
Output 2 BYPASS
Current Sense
Output 1
Power Supply, Vs:
27Vto55V
Load 2 Load 1
8-13. FaT7 I FyRIOHREL LTk (VSSOP)
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Load 3 Load 2

Current Sense Current Sense
Output 3 Connect to GND or Output 2
External Reference

NC

REF3

— =
Rshunta ‘ ' Rshunt2
~ ViAto >
< Ground

Bus Voltage 2:

Bus Voltage 3: —-0.2Vto+26V

-0.2Vto+26 V

VIA to
Ground
Plane

Power Supply, Vs:
27Vto55V

Current S
Output

Bus Voltage 4: Bus Voltage 1:
-0.2Vto+26 V -0.2Vto+26 V
RsHunTa Rshunt1
Load 4 Load 1
8-14. 07y R F¥ RIDERLATD b
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9.1 FNA RADYR—

9.1.1 BBV RK— F

o TRV R AR AY WPEER M AL B YN B =RV T LR T
9.2 RFa AV bDHR—-b

9.2.1 HEZEH

BEERHZ DWW TIE, L FES L TTES0,

o TXHR ARV LAY [INA180-181EVM ]2 —H — HAR
o THXYRALAYNLAY [INA2180-2181EVM ]2 —H — AR
o THXYRALAYNLAY [INAG180-4181EVM ]2 —H — AR

9.3 KFa A2 bOEHBHMERITMSHE

R 2 A RO FEHZ DWW TOMEENZZ T EUDIZ I, www.tij.co.jp DT AR 7 4 L2 BN TLIEEWN, [#@5] 27
U7 U TR D& BRI T R TORGMFRICEAT DX AV = AN A TIRDZENTEE T, ZEROFEMIC
DONTUE, ETENTERF 2 A MIE T \éﬂﬁuT}EP’T‘%’ BEEN,

94 YR—Fr-UY—-2R

TRA A AL AV LAY E2E™ PR —h T3 —TF AL, TV =T BRRARE A DRI E LRI T A M Ao
— MDD EESAZEN TELYG T T, BEFORIEEZMRB LI, A OEMEZ LTV THIE T, kit T
T XA R TS N TEET,

Vo 7STNBar 7%, FEREICIV BUROFEE RIS NDIHOTT, TNOHIERTF TR A AV LAY DA
BERHERR TALDTIIRL, T LT R A AV LAY D RfRE KM LD TIEHVER A, T H R AR
VALY O SR A SRR TTEENY,
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THXY R A AV VA Y E2E™ is a trademark of Texas Instruments.
T RCOPEEL, TNENOFAEICFELET,
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9.7 FIfE
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PACKAGE OPTION ADDENDUM

7-Mar-2026

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 ©)
@ ©)
INA181A1QDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1N13
INA181A1QDBVRQ1.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1N13
INA181A1QDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1Q4
INA181A1QDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 104
INA181A2QDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1MS3
INA181A2QDBVRQ1.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1MS3
INA181A2QDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1Q5
INA181A2QDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1Q5
INA181A3QDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 1MT3
INA181A3QDBVRQ1.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1MT3
INA181A3QDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1Q6
INA181A3QDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1Q6
INA181A4QDBVRQ1 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1MU3
INA181A4QDBVRQ1.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1MU3
INA181A4QDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1Q7
INA181A4QDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1Q7
INA2181A1QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1056
INA2181A1QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1056
INA2181A2QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1066
INA2181A2QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1066
INA2181A3QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1076
INA2181A3QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1076
INA2181A4QDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1086
INA2181A4QDGSRQ1.B Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 1086
INA4181A1QPWRQ1 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4181A1Q
INA4181A1QPWRQ1.B Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4181A1Q
INA4181A2QPWRQ1 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4181A2Q
INA4181A2QPWRQ1.B Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4181A2Q
INA4181A3QPWRQ1 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4181A3Q
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https://www.ti.com/product/INA4181-Q1/part-details/INA4181A2QPWRQ1
https://www.ti.com/product/INA4181-Q1/part-details/INA4181A3QPWRQ1
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]

INA4181A3QPWRQ1.B Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4181A3Q

INA4181A4QPWRQ1 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 4181A4Q
INA4181A4QPWRQ1.B Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4181A4Q

@ 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.

® Lead 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 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 INA181-Q1, INA2181-Q1, INA4181-Q1 :
o Catalog : INA181, INA2181, INA4181
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https://www.ti.com/product/INA4181-Q1/part-details/INA4181A4QPWRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
http://focus.ti.com/docs/prod/folders/print/ina181.html
http://focus.ti.com/docs/prod/folders/print/ina2181.html
http://focus.ti.com/docs/prod/folders/print/ina4181.html
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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|
olo o ol o © ¢ T
& © o|( Bo W
Rl |
L & Diameter I I
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

Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE

[OXNORNORNORNORNORNONNG)

| |
[ [
| I N )

Sprocket Holes

Q3 : Q4 Q3 : User Direction of Feed
— |
Pocket a‘ugdrants
*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)

INA181A1QDBVRQ1 SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
INA181A1QDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA181A2QDBVRQ1 SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA181A2QDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA181A3QDBVRQ1 SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
INA181A3QDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA181A4QDBVRQ1 SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA181A4QDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA2181A1QDGSRQ1 | VSSOP | DGS 10 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA2181A2QDGSRQ1 | VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA2181A3QDGSRQ1 | VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
INA2181A4QDGSRQ1 | VSSOP | DGS 10 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
INA4181A1QPWRQ1 | TSSOP PW 20 2000 330.0 16.4 6.95 7.0 14 8.0 16.0 Q1
INA4181A2QPWRQ1 | TSSOP PW 20 2000 330.0 16.4 6.95 7.0 1.4 8.0 16.0 Q1
INA4181A3QPWRQ1 | TSSOP PW 20 2000 330.0 16.4 6.95 7.0 1.4 8.0 16.0 Q1
INA4181A4QPWRQ1 | TSSOP PW 20 2000 330.0 16.4 6.95 7.0 14 8.0 16.0 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)
INA181A1QDBVRQ1 SOT-23 DBV 6 3000 210.0 185.0 35.0
INA181A1QDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA181A2QDBVRQ1 SOT-23 DBV 6 3000 210.0 185.0 35.0
INA181A2QDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA181A3QDBVRQ1 SOT-23 DBV 6 3000 210.0 185.0 35.0
INA181A3QDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA181A4QDBVRQ1 SOT-23 DBV 6 3000 210.0 185.0 35.0
INA181A4QDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA2181A1QDGSRQ1 VSSOP DGS 10 2500 366.0 364.0 50.0
INA2181A2QDGSRQ1 VSSOP DGS 10 2500 366.0 364.0 50.0
INA2181A3QDGSRQ1 VSSOP DGS 10 2500 366.0 364.0 50.0
INA2181A4QDGSRQ1 VSSOP DGS 10 2500 366.0 364.0 50.0
INA4181A1QPWRQ1 TSSOP PW 20 2000 353.0 353.0 32.0
INA4181A2QPWRQ1 TSSOP PW 20 2000 353.0 353.0 32.0
INA4181A3QPWRQ1 TSSOP PW 20 2000 353.0 353.0 32.0
INA4181A4QPWRQ1 TSSOP PW 20 2000 353.0 353.0 32.0
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PACKAGE OUTLINE

DCKOOO6A SOT - 1.1 max height
SMALL OUTLINE TRANSISTOR
2.4
18 (D ]oa]c
1.4 E
PIN 1 11 L1
INDEX AREA 08

]

2.15 ‘ ‘
1.85
4x0°-12° E . 0.1 1yp
0.0
NOTE 5
4X &4°-15°
0.22
GAGE PLANE \[ 0o0s TYP

g’ rﬁ L \ j
> TYP 0.46
0 — 026 TYP SEATING PLANE

0.26

4214835/D 11/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

4. Falls within JEDEC MO-203 variation AB.

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DCKOOOGA SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

6X (0.9) P(EG
1 j i T ‘

6X (04) [

—

SYMM

3
(R0.05) TYP ; @ 2)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

+—_
|

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214835/D 11/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DCKOOO6A

EXAMPLE STENCIL DESIGN

SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

f

PKG

6X (0.4)

6X (0.9) T ¢
]

4X(0.65)

(R0.05) TYP

Li 2.2)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214835/D 11/2024

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

8. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0O020A

SMALL OUTLINE PACKAGE

PIN 1 INDEX AREA
18X -0.65
R 20
1 == )
== -
—
—
2X
6.6 5.85
64 —
NOTE 3
—
—
o
10 g e et
- J 11
20X 0.30
E 45 0.19
4.3

./'

&-«/\ (0.15)TYPjr
SEE DETAIL A

GAGE PLANE

DETAIL A
TYPICAL

4220206/A 02/2017

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153.

(G20 w N
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EXAMPLE BOARD LAYOUT
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X(1.5) SYMM
|1 ‘ r ¢ (R0.05) TYP
oo [ | e
b |

|
) |

|
e |

L

18X (0.65) — -

-

)
1]
1)

o | ]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL UNDER SOLDER MASK
oPEN|NG\ METAL SOLDER MASK OPENING
777777777777 .
|
|

T EXPOSED METAL

*H‘* 0.05 MAX *j 0.05 MIN

EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220206/A 02/2017

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
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X (0.45)

f

e
-

aai

SYMM

=
[N

20X (1.5) SYMM
i j | r ¢ (R0.05) TYP
| |
|
|
|
|
|
4
|
|
|
|
|
|
|

[ ]
1]
]
o

R

L— (5.8) —J

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220206/A 02/2017

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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DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

AT SEATING PLANE—— "
PIN 1 1D .
) — 8X|0.5 — :
10 [05] 1)
= T ]
— 2X
[
1 | m
===
T il
29 T T (4 [0.1® [c]A® [BO | 41.1 MAX
NOTE 4
T
v/ \
\ J ‘ E 1
h ,l 0.23
e TYP
&SEE DETAIL A 0.13

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

s W N

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

per ASME Y14.5M.
. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.

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

. Reference JEDEC registration MO-187, variation BA.
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EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)
10X (0.3) j r SYMM (R0.05)
TYP
| ::/
= i

-—— = ——

|

|

|

i 1O SYMM
T == %
8X (0.5) 5 :; :i:]

Li (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ ) METAL SOLDER MASK\x i OPENING

4 r=— 0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

{ }
=
J 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

Texas
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EXAMPLE STENCIL DESIGN
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221984/A 05/2015

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.

i3 Texas
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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214840/G 08/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214840/G 08/2024

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
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

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

4214840/G 08/2024

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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