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4 TINA ADLEE

R 4-1. TINA ADLLE
G4 FrRIVEL A (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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6.1 #ERAEIR

H S COBERERMPN (o2 gy) ¢
B/ME Bk BT
BIESE (Vs) 6 v
77 AH (IN+, INS)D FE (Ving) - (Vi) 28 2 v
[F4HE) GND - 0.3 28
N FE I REF £ GND-0.3 Vg +0.3 v
i GND-0.3 Vs +0.3 v
R (louT) 8 mA
B A COBERE (Ta) -55 150 °C
EAHRRE, T, 150 °C
IREIRE, Tag 65 150 °C

(1) THERHRRER | OFEFSNDOEMEL, 7 /A 2D K728 G DR R L7225 ATREMER SV E3, THER R RER 1L, ZILHDRMIZIBN T, E
VL THESEBY (B St ) | RSN B E B X DOV e 54T | RN IELEIET AZ LA BT 20O TIEHV ER A, Tk i K EF
DOFFANTH > Th [HERE (ES: ) OFEFASN CIER 5L, TS ZADERITHERE LRV RTBRMED DY | T/ SAADEHEME, #ERE. PERBICHE 2
ERIEL, T A ADFHMEMED D ATREMERHD ET,

(2)  Vins & Vin 1L EREIVINF B2 L IN- BV OBETT,

(3) WTIHrOELOEFA 5mA IZHIREIN TN TH, ZOE D ANEBENZATRIN TOAIEEB X DG ERHVET,

6.2 ESD &%

(8 Hfr
AfE5 1 (HBM), ANSI/ESDA/JEDEC JS-001 #EfiL(") +3000
V(Esp) iHEE — = ; v
F A AHEET L (CDM), JEDEC f:4k JESD22-C101 (2 HEHLER) +1000

(1) JEDEC ®RF= Ak JEP155 (21X, 500V HBM ThiuFHE#ER)72 ESD BB m R AL LWL 28N W HE Ch A LS Q0 ET,

(2) JEDEC RFaArk JEP157 (21X, 250V CDM ThiUXHE Y72 ESD F 7 bt ALV R & SN FTHE ThH D LFHSh TV E T,

6.3 HEREERMG

B & COBMEIRE RN (FHZFLBR DR RD)

H/ME AFME RAME 7172

Vem FIFAAJIFEE (IN+ LT IN-) -0.2 12 26 \%

Vs B EEIREL 27 5 5.5 \

Ta B B 28R COBIERE -40 125 °C

6.4 #(CBY B 1R

INA181-Q1 INA2181-Q1 INA4181-Q1
BTG DCK (SC70) | DBV (SOT-23) | DSQ (WSON) | DGS (VSSOP) | PW (TSSOP) By
6 6 10 v 10 14

Reua Bz B 20> 8 [ ~ D BT B 188.0 198.7 74.5 177.3 97.0 °CIW

Reucitop) BEATASA — A (L) ~DEEHT 140.8 120.9 89.7 68.7 37.7 °CIW

Ress PO HAR ~OFHEHT 78.8 52.3 39.8 98.4 48.3 °CIW

WYyt PEATHS _EH ORI T 2— 62.1 30.3 37 12.6 3.6 °CIW

Yie BT OHAR DR T A— 4 78.5 52.0 39.7 96.9 47.9 °CIW

Rauc(bot) BEG DD — A () ~O ST BTN AL 16.8 BN BTN °CIW

(1) TERBILOEB OBGHGFEEDFEM IOV TIL, [MHERB LN IC Ry — Y OBGH ENE] T 7Y r—av
LR—M SR TIZE0,
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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$A—H FH | R i Bkl Wfr
A
[RIAR{E = = N 1) V|N+ =0V~26V, VSENSE =0mV, TA =
Bk [FIARBR . RTI A0°C~+125°C 84 100 dB
. V. =0mV, Vjn:+ = 0V +25 +150 uv
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 AJ1A7 2o NER Vsense = 0OmV +0.05 A
Hh
A1 7342 20 Vv
A2 TIRAA 50 VIV
G A -
A3 T 3AA 100 VIV
A4 TISAR 200 VIV
o Vour = 0.5V~Vg - 0.5V,
E 4 —_ +0.19 +19
G s =T 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
o Ry = 10kQ (%f GND), Tp = -40°C~ (Venp) + (Vonp) +
. 3 L A
VN GND T @) +125°C 0.0005 0.005| Y
AR EUSE
A1 F /312, CLoap = 10pF 350 kHz
A2 5342, CLoap = 10pF 210 kHz
BW Hr kg .
A3 5,342, CLoap = 10pF 150 kHz
A4 A2 CLoap = 10pF 105 kHz
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ER
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INA181 uA
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lo e L RF AR INA2181 WA
Vsense = 0mV, Tp = -40°C~+125°C 520
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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)

TA = 25°C\ Vs = 5V\ VREF = Vs/z\ VIN+ =12V (%ﬁ:?ﬂiﬂj@fib\fﬁﬁ@)
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6.6 FARIVFFMY: (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\ VIN+ =12V (%ﬁlﬁﬂifﬁ@fib\fﬁﬁn)
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INAX181-Q1 1%, K 350kHz D/IME B HHE L . 2Vius ORI B AL —L —ha PR —FL T ET, INAX181-Q1
I, BB O @2 bR L, &2 @ ICBREN CE 5720 ANBIROEICH THRREVEENRMELS
BT TV r—ar D= DBENT-BIEEE X FT, IRWVERIEE K& AR AL — L — e LB LT AT AU r—a0 0 1
DN —H AR T—F—HIHRHVES, B—P AR -T—F—HfTIX, T—F— DRI ENTHEIRITIEN T DHHE
INE., KVIRCEMERL IO - 5 X0 IEfE R 2 AT REIC L £ 9, KV EWIRIE S 2L —L — LB L5859 1 SO0
TIVr—aE, VAT AEERE T, 2084 . INAX181-Q1 A4 oL R —Z B LN 7 7L AL 2
L. SN EBRASRIN THAHZ L2 TR u*ﬁl‘ﬁbi'@’*

7.3.2 RARERER

INA181-Q1 1Z, BHHi A E R F R CHRELET, WHFROE v 7 #EEIL. REF B ZE L2 H]
MU CTHEEEA 7By T HZETERINET, ANTIEOEIELE N REINLE, HAEERIZENSTND
FAEFE T L0 E<DET, FRkC, AT TADOEBEL S REHSISE, HITEEFHNSIL TW D EEEE DB
<IpnE9, X112, Btk A 7/7@ﬁj]a§r%Tbiﬁ”

Vour = (ILoan* Rsense *x GAIN) + Vger "
ZZ T,
o lLoap IE. EHRXIROAREL T,
*  Rsense [TE R HEHEIITT,

© GAIN [ZBHRSN=T NAADT A2 F T va T,
*  Vger /% REF B ACHUMENDEIE T,

7.3.3 KWAHRIEEEEHH

INAX181-Q1 1% —0.2V~+26V D A J)[EFHEE % VR~ — I\Lﬂ\iﬂ“ WSRO EBIREE (Vs) 28 2.7V~
5.5V OENEFLPHN THHIRY, FIARFLIHIX Vg THIRSNFH A, X 7-4 12795512, INAX181-Q1 1E Vg L0 &
FFEEE CTHIEWEMEEE CHLEETEAD "M ARNa—Y ARDOE T OEFRE YT TV r— g TfFEH
ZEMTEET,

Bus Supply
—0.2V to +26V
(e}
Direction of Positive IN+
Current Flow
High-Side Sensing
Rsense g Common-mode voltage (Vcm)
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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734BEBEOD—YA RBREY VS

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

\Zb7zoT anlu%{ﬁu/ua*réz%rb%677 Ur— /a/leiww’xzﬁ:@ﬁﬁf%i?‘o ZOBE . AT BRI SNZEIC
cw BB WER O FIRICHDH A ORE N ELET, 8471y hobd 1 SOFA, H o Fiio
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,

735 =) -Y—- L=ILHAH

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 %,
MDA RT T (OP 7o) LEHEETDIZIE, AT T OTF —H =M ESN 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 ~DAA T3, A7 vy NEIEILS A 2 REUE, 13 T EBRBEE )
FITHESN TS GND f\@x4/7“0>u\fwb)j<’a°b\jﬂ:ﬁﬁu REIVET,

7-&z0E. INA181A4-Q1 (A2 = 200VIV) Zr—HARER B LU ZIERLTRBY., T3 ADA 7y kit 40uV
DT TVr—arTliE, T/ AT 7 vy b P A DOFED 8mV £720 . ZHUTRE DA DAL T I K&~ T
WET, Z0728, ZOHITIE GND ~D AL 1L 8mV T, AT /A ZATH T Loy -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 NEFEIE, CMRR OfLAR THUE SND R EIE OBIE ChHH7=0 | [AIFHE F73> <i:59:z‘7ﬁ/lﬁ? TZEE N
LET, 2‘742/% LN DL, VRer = OV, EWEAHEE CEIEL TWDEX(T CERIEINGEE Tﬁjj:;aaféé:h
PR TERHIRENFE T, X 7-5 12, FF7 A T vails TészEa{;mu“jﬁ@Fwﬁfﬁaﬁfoeﬁﬁu@gma
EDORERERLET,

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)

B 7-5. FOEREHBELFRBAEE L ORR

Copyright © 2024 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 19

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


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/ina181-q1?qgpn=ina181-q1
https://www.ti.com/product/ja-jp/ina2181-q1?qgpn=ina2181-q1
https://www.ti.com/product/ja-jp/ina4181-q1?qgpn=ina4181-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSFB7
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSFB7E&partnum=INA181-Q1
https://www.ti.com/product/ja-jp/ina181-q1?qgpn=ina181-q1
https://www.ti.com/product/ja-jp/ina2181-q1?qgpn=ina2181-q1
https://www.ti.com/product/ja-jp/ina4181-q1?qgpn=ina4181-q1
https://www.ti.com/lit/pdf/SLYS018

INA181-Q1, INA2181-Q1, INA4181-Q1
JAJSFBTE — APRIL 2018 — REVISED FEBRUARY 2024

i3 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

7.4 TINA ADHEEEE— R
741 BEE—F
INAX181-Q1 1%, L FOSMEMNT-Sn D L@ E eI £,

o EIFREIL (Vg) 2 2.7V~5.5V,

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

o KRZEIBMANME T AL ZRF LT Vrer ZINZTAEN, Vg MOHTEIED Vg EFTOAAL 7 Z B\ AEID /N
YN

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

CZNBDT SAAL @EEETIE IN+ 225 IN- DFE5E
ﬁﬁr%iﬁkbiﬁ“

742 BARE—R

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), NAEFRLLAMICERATEILHE, IN+ & IN- DD ATEF0
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 SV 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,
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743 MARE— K

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

I (VRep) (28D Br AT L ~LREBISKHS T D REE S ER ESAIVE T, 11, (IN- EACK L C) IEDZEH)
{g%@%m X Vrer LV EIKAD, ADEBE 5 OLAE L VREF J:D{EE<7L£DSEV9F REF B CHINENAZ D FENEE T
1Z. OV~Vg IZRRETEET, W7 7V —1a T, Vrer (&, 5B OE SHELPHNELL 2550102, @i iE i
A — TR ESIVET, 72720 WT MBI EX ST DM G BRI CHLMENRNG A1, VRer DA —
NWUNDEEITRESNAZELHVET,

7.4.4 AHZEEHRER

%@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 ) EZ2 IEfE IS E TEE A, B ORIEEMER ICZO AR
ﬁzﬁx%éé?“éiﬁ/\i X MEFLOEEZHIE T 20 KT A D=V a IR U E S EBICfER LT 2o
FEE—RZEREL £9, Bl X M CEBNEB AR A LIS MES: MR LIZIEIE 20us #12, INAX181-
Q1 O AT FRENDEICREYET,

INAX181-Q1 D /1 ZEBIRL — IV ET2TT T ROWT NN EREI T 5354 Hodt i KIEREEZ 72V ERY ., AT
BEE FIF AT AAARTHEELEE A, ZNBDHTARTAAZHED L INAXT181-Q1 D H ST ORRIESHEEF S, (VA
IR AELER A,
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745 vy YOV - E—F
INAX181-Q1 1ZIX> v hF D E/ié?)@i‘li‘/uﬁ) ZNEHDT SAATIEE B DMENTZD | GBS — o T E T

NS 24T 5 INAX181-Q1 IZE N E MG TEXET, 207 —hERITZAA YT IE, INAX181-Q1 DO EIRDEF IE
BIMEA U F13A 71 LET,

2L BV U NER T TV —2ar TlE, Yy MU RIFICRB WUy U MNEIEE TR SN EBIMD &% B ET
HLBERHVET, ZOHEEBREZTMIT 2120, K 7-8 ITRT Uy ULy B—RTO INAX181-Q1 DOHES[A]E X
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—
NV AN
ouT
- Output
O
+
IN+ REF
GND —

7-8. BEZSS Y RICEESELE INAI8I1-Q1 £ vy MY T B7=HDORAN 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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87 V=g RE

pac
LT OT 7V r—saAGmiE, Tl O-EAARICE FN26 0 TIERL, TI TR OIEEMMEEITwerts

TRAEVZLE A, fll 2 O BB 2 - OBEEMEIC DN TR, BERROEETHMTL TV e72<Zeic
ROET, BERITE T ORGIFEELEMFAEL T AN 528 T, VAT LOKBELHER T DL ERHVET,

8177V —< 3 iER

INAX181-Q1 1T, BRI ARA L CAMERIZS TURICHNS L&, B HEROmEmICIEAETHEE %:imrllm
L9, JEYER L ZBREN L CTH O ME B OREREA IR TE 5720, BiD® 7y a T L-X012, I O 2 7T hE
‘g‘o

8.1.1 BEXMiEe:

8-112. INA181-Q1 DIEAM A R L ET, AN (IN+ BEOIN-) i, S s MEHUIS KL TR L 722 D HkHT
G3EE/NIT B0, e MEBLO CEATT IR T AL ERHVET,

Bus Voltage Power Supply, Vs
-0.2Vto+26 V 27Vto55V Caypass
Q Rsense Q 0'1| rF
D—/\/\/\, Load 1_ | |
Single-Channel VS
Tl Device
IN- Yy ) AN Microcontroller
ouT
ADC
. —
IN+ REF
ANN—¢ A%
GND
It
L

73 ARE AID 2 /8—% (ADC) DD TR 7y MAEZRET 57280, REF B2 % ADC U7 7L AAINTEER L Tnb s Z0 RIZ
Pett L E T, mm DPEREEZ1FHITIE, INAX181-Q1 D /i ADC DRIZ RC 74/ Z %L ET, FEIC OV T, [ZOUT A4 L7zt
T T DL EVEC T DO — TR 7 7V r—ar LR— MBS RLTESN,

8-1. INA181-Q1 DEXM5iER

EFIZEESESI21E, 0.1uF LA EO B A 73R :/7/47‘7%%%1(3“ JARINEN, ETIFA L —F L ZAD N E N
B F ST TV —2ar Tl Ty TV T e arF o OBINCEDER A XDOBREDSLERIEEDHOET,
TINARE L DEITNI AR A2 T o e LET,
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8.1.2 Rgense ET/NA ADY A > DiEIR

INAX181-Q1 DFEFE A F KBRIZ BT DI2I%, TEXHET KREREBEIMRIHIRHIZRIRLET, MHEETSRKEIWIEE, 5
2N EBRDOEIIKTTHEEATE BTN RELARY A7y NEENREIZG 2 D BMERESNET, 2720, 4
EDT 7V —ar CERRIEIEIEZE NI RESTEDLIDIZOW L, EFAE TORIBERHYET, INAX181-Q1
% 12V ORFEEEA ST CTEMESE DL, %J\ﬁ@ﬁﬁﬂ’]ﬁlﬁ/\/ﬁ?ﬂﬁmi75uA TRVET, REREFMR K
E T 5L, ZNEOAALT AEIZE>TH 7 By MEZENEINL | FFEREIME T LET, Z20720  FFED &
B RN T 7V r—arTid, — &I Q ’EEZ%) 5 R PT O IR St A, B P
DOEIZHRT D9 1 DO— A7 HIRIX, HRPUCFFASNO R KIHEE ) T, FFEDHETE /Y =y NCOE R
HRHTO R KM, X 2 THESINET,

PDuax

I 2
MAX )

Rsense <

ZZT
* PDpax %, Rsense THAESNDERRKIHEETT,
* luax 1%, Rsense ZiALDHR KEI T,

BRI LLT SAADT A DRESIE, BIRAIE, Vs, BEOT SAADAALY Y — L= VHIRIC LS THIR
SHET, WIRRIIE R 2 IEL<(E§%L5£9 ELADTS DHF AL TN THIRE T D LERDHY E
T, TARARINEDAA L T HIRITE L2 2D D Repnse &7 A~ D Kt 2 3 TRaEnEd,

Imax xRsense X GAIN < Vgp — Vger (3)

ZZ7T

. IMAX EN RSENSE EIMNDIRKE (JILTT

o GAINIXEHREL AT TDr AT,

o Vgp X, 74 —MNIHESNTWAIEDH AL T TT,
*  VRer X, REF B AN BEIMENHEIE T,

Rsense PIEZ TR 5L EITIED H S AL 7 HIBR A [RIRES D728 | *ﬁﬂjﬁ#@ﬁéﬁ“zw’myf‘%/&@ﬁﬁ wiz
MNo—RFT7NEELE T, RIEEE IS GREIR LB HHIEPIARETE 841, E@m’/ﬁﬁﬂwﬁ%lﬁhﬂifé
7280, FAL DIRNT SA ZEER TEET,

BOAAL T HIRIZ, DT TV —ar TENE NSO BT 26 TE 0% HIIRLU T, BRSO f/)
P AZXOHIRIL, X4 TRENET,

hain * Rsense X GAIN > Vg — Virer “)
T

. IMIN =N RSENSE %/}ﬁﬂé%’]‘%(ﬁfﬁ—o

« GAIN [FEREAA T TDTATT,

o VN IET ARDHEDHIJAA LT T (L—/b Y —-L—L ) 5 ),
* Vger 1%, REF BN NSHIIIENAEILETT,

A7 R A DOFFITINA T, REF EACHIIT 2EEEZD TN m<THIET, ADAA 7 OfilRA A TX
7,
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INSTRUMENTS INA181-Q1, INA2181-Q1, INA4181-Q1
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8.1.4 EROEFRDINE

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
+ OUTH
g Rsense :1 ’ o
IN—1
NN
LOADH1
IN+2 REF2
* NN NN
+ ouT2
§ Rsense * ADC
Vourz = (lLoapt + lLoanz) x Rsense x GAIN
IN-2
NV
LOAD2 GND

B 8-3. EBOERDME

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 =S BRI

AN T DEREAMNOIH T BN FE—CHIZ LR MR THMLERNHLGENHET, @ Zihut, 2K
TANEILIIEERHO—HMEL TN ET, ZO%AE . SR EOEN A7 DNLETY, ZIUIIELFE T TTR, 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 TRICIZT DL ERHDET, WFROV—r &Rl % el 35729, REF1 A
INHNER R REE R FINL£9,

BT ICRAT LB, AAPLIHTEIEHELW A, OUT2 OEET REF1 (ZFUNSHZEBELFEICIZRDE
o 2 DOEIRDIEMIR A2 TG T D120T, BEEELFMNT2LERHYET, KEBLIL, 7T ADH 137
FURIZEEEISNL Dz BE | ARICRAT2ERARMOIH T HERLY REWDIV ISP AR TELIOILE
‘g‘o

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 TR HEB L MICIEF 12 BIRZEMCHBILIZb i E3, =
OERZEFBIFIL, ARICHAT2EREARPOIRHTHERN B LW 2T 201 H b ET,
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Power
Supply
o
Dual-Channel
Tl Device
IN+1 REF1
. AWV e O Vrers
+ _ OUTH
Rsense § _
IN—1
NN
LOAD
) IN+2 A A REF2
:l+ ouT2
g . ADC
RSENSE —
Vourz = Vrer1 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 —a 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 R EH
8-7 @:%?@%ODPXH+%:1¢% ?% 8-3 \_Tbiﬁ
xR 8-3.REI/NNSA—%

BEtTA—H D5
EIRET (Vs) 5V
SR —L (Vom) 12v
Rsense PHEHRK 450mW ik
R AEG (Inax) +20A
A o B KA, T, = 25°C BT 3.5% i
MBS HIRIE > 100 kHz

8.2.2 FHl/sSRETFIE

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 )

BRRBUEER R T DI, AT Uy MRET RIS AL BEEMAS 200 1 SOTFIETY, ILELIO% G, 71
BFELA 7 By MR ifm (SR RIEST  MBEOHYEE A, GRFAEZIORMEHICERICHRE T 5100, K 8
(R T IO, =7 —0 RSS AEta AL £,

Total Error (%) = \/Total Gain Error (%)2 + Total Offset Error (%)2 8)

X8 ZWHITHL. HRKEBRTORHEREL ARREIL 2.7% EHEEINET, 2., FHHFIOEH:THS 3.5% &
TESTWET,

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

82377V — 3 ihig

[ 8-8 |2, BT AME RO H IS E OB AR LET, REF Eo 2 EEBE (ZOSA 2.5V) [k 5L., HAEEITZD
DEIEBIEL IS T EFIIAATASNE T, AL, IEOEBEATME S LTI AEBEIVE m<h A
DFEBATE FITH LTI BEEEIVBERET,

AN AL AL A

A
YIRYIY

1" 14 Vv Vv v

| VOouT
ov e \| RE F
Time (500 ps/div)

Output Voltage
(1 V/div)
T

8-8. WAMT TV — a3 yOhisE

3ERICAT SHREIH

INAX181-Q1 O ASIIENIE, WIRAEIE Vs &M A DMIELERICIE TEET, F2L LI, Vs 75 5V ThoTh, IN+
BLOIN= TONRIE ”T?F ITEK 26V T, 72720, OUT B /&P IX VS BV DO EEICE > THIFRS 1L
F9, £/, INAX181-Q1 1E, T /314 AD VS EUNZEB N BHEFE ST TOBNEIDNNT 5T IN+ BIOVIN- ASE
VTR 26V ORZEE) A TG B RIHICHT IS TEET,

Copyright © 2024 Texas Instruments Incorporated BHEHI BT 57— w2 (DB RSB &) &35 29

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


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/ina181-q1?qgpn=ina181-q1
https://www.ti.com/product/ja-jp/ina2181-q1?qgpn=ina2181-q1
https://www.ti.com/product/ja-jp/ina4181-q1?qgpn=ina4181-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSFB7
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSFB7E&partnum=INA181-Q1
https://www.ti.com/product/ja-jp/ina181-q1?qgpn=ina181-q1
https://www.ti.com/product/ja-jp/ina2181-q1?qgpn=ina2181-q1
https://www.ti.com/product/ja-jp/ina4181-q1?qgpn=ina4181-q1
https://www.ti.com/lit/pdf/SLYS018

13 TEXAS

INA181-Q1, INA2181-Q1, INA4181-Q1 INSTRUMENTS
JAJSFB7E — APRIL 2018 — REVISED FEBRUARY 2024 www.ti.com/ja-jp

8.3.1 26V ##8 A2 2 RHEIBE

INAX181-Q1 1%, D EDEIEZ BT HZEICED | BAT 7V —3al /el 0 26V 2 2 5B 235 AT 5[l
THERATEEY Vet — FAA—REIY =T — ZATDOWET 7 —N (8 =7 | LB EHTND) DIz ff ]
LTLZEW, TDMDIAT DIEPET 7 — /N E R TIRVRRIBIE N HV ET, Y= —DEfEA =2
LT HOEHZBMTH5H 000 FT, X 8-9 ZZ ML T2, ZRHDIFUI TELET/NSVVE (1FEAE
DE . K 10Q) IZLET, JOREREBMERET B S AN ELES (BT 2I 7 ovrivar a2 i), 2
DA 38 XA 220 D 2 IR §~ 257280 . <D AR TR, RSN I/ DE)EM DIERI DY = F— ZAF
—R&10Q OEGTAALD 2L T B2 RDBTONET, ZOMAGDOE L& Bimffia i/ ML TEET, Zhboo
XA —RIE, SOT-523 F721% SOD-523 728 D/ Ry r— P TGS IVET,

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. 77V 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 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— . NV NN
IN+
GND —

X 8-10.1 DD M5V —=T AN S T#ERLIEBERE
FEICOWTIT, MRS IEM A2 2 T2 B v b F=Z )7 7LV A THAL SR TLIEEN,
84LA4T7Db
841 LAT7 U MDHA RSA

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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ML £, SR M IETTOBRTUEIZIET [NV ed | RORA VY —X  RIC KBTI D EREZR M ER 2=
75“%1;?5?“

o FBIFEAANRR AT oL TAALADERE LT TR B O TEAIEFELICEBELE T, ZONRA R a5
Y OHELHEIL 0.1uF T, BIRD /A RXNL N, FITA L E—F U ARE WAL, MEDT=0ICF o TV
FRZBINTEET,

. Eamﬁéﬁj#&#ﬁ DF RA RGBT HE XTI AL E—H L ADIZ~ F H e/ NBIZENZ D728, FL—ZEN
TEDHIF LR DI TLIEE N,

8.42 L4147

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. oI FrRIVDHEERELALT D L (SCT0)
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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 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 LT | (VSSOP)
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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
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

INA181A1QDBVRQ1 ACTIVE SOT-23 DBV 6 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 1IN13
INA181A1QDCKRQ1 ACTIVE SC70 DCK 6 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 1Q4
INA181A2QDBVRQ1 ACTIVE SOT-23 DBV 6 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 1MS3
INA181A2QDCKRQ1 ACTIVE SC70 DCK 6 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 1Q5 Samples

INA181A3QDBVRQ1 ACTIVE SOT-23 DBV 6 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 1IMT3
INA181A3QDCKRQ1 ACTIVE SC70 DCK 6 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 1Q6
INA181A4QDBVRQ1 ACTIVE SOT-23 DBV 6 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 1MU3
INA181A4QDCKRQ1 ACTIVE SC70 DCK 6 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 1Q7
INA2181A1QDGSRQ1 ACTIVE VSSOP DGS 10 2500 RoOHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 1056
INA2181A2QDGSRQ1 ACTIVE VSSOP DGS 10 2500 RoOHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 1066
INA2181A3QDGSRQ1 ACTIVE VSSOP DGS 10 2500 RoOHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 1076
INA2181A4QDGSRQ1 ACTIVE VSSOP DGS 10 2500 ROHS & Green NIPDAUAG Level-2-260C-1 YEAR  -40to 125 1086
INA4181A1QPWRQ1 ACTIVE TSSOP PW 20 2000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 4181A1Q
INA4181A2QPWRQ1 ACTIVE TSSOP PW 20 2000 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 4181A2Q
INA4181A3QPWRQ1 ACTIVE TSSOP PW 20 2000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 4181A3Q
INA4181A4QPWRQ1 ACTIVE TSSOP PW 20 2000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 4181A4Q

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.
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@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

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

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and 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 INA181-Q1, INA2181-Q1, INA4181-Q1 :
o Catalog : INA181, INA2181, INA4181

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

A |<— KO 4 P1—p|
ole ¢ oo & © ¢ T
& © o|( o 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

O O OO0 O 0O O 0 Sprocket Holes

| |
[ [
| I N )

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 7.1 1.6 8.0 16.0 Q1
INA4181A2QPWRQ1 | TSSOP PW 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
INA4181A3QPWRQ1 | TSSOP PW 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
INA4181A4QPWRQ1 | TSSOP PW 20 2000 330.0 16.4 6.95 7.1 1.6 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 356.0 356.0 35.0
INA4181A2QPWRQ1 TSSOP PW 20 2000 356.0 356.0 35.0
INA4181A3QPWRQ1 TSSOP PW 20 2000 356.0 356.0 35.0
INA4181A4QPWRQ1 TSSOP PW 20 2000 356.0 356.0 35.0
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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

]
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1.85

[
i
.

TYP
NOTE 5
0.22 ‘ ‘
GAGE PLANE \[ 008 TYP
8: TYPT 0.46 \
— TYP SEATING PLANE

0.26

ALTERNATIVE PACKAGE
SINGULATION VIEW

4214835/B 04/2024

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.
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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/B 04/2024

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/B 04/2024

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.
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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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LAND PATTERN DATA

PW (R—PDSO—G20)

PLASTIC SMALL OUTLINE

Example Board Layout _—
Based on a stencil thickness
of .127mm (.005inch).
—=| [=—18x0,65 20x0,25
~1,55
5,6 5,6
<N
/ \\___//
/ 18x0,65 -
/
,./ Example
| Non Soldermask Defined Pad
/ /x// ™. Example
| ~. Solder Mask Opening
é/ N\, (See Note E)
/ —1=—0,3 X\
/ A \
| Ak |
\ ] /
\ '] 6 7~ Pad Geometry
\ == /
\‘\ 0,07 /'I
\._ All Around.”
~.. 7
N~ - —
4211284-5/G  08/15
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for alternate design.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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PACKAGE OUTLINE
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

=
PIN 1—

INDEX AREA f/ﬁ\

|

. _ 6 \

|

2x !

3.05 l

2.75 I

- 5 ‘

|

|

|

|

L N ?

4 |

3 J—/J

6% 025 - ’ —
[ |0.2@ [c]A[8] (@) = = OGO TYP

= 1.45 MAX —=

0.25
GAGE PLANE

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

ALTERNATIVE PACKAGE SINGULATION VIEW

4214840/E 02/2024

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/E 02/2024

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/E 02/2024

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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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.
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EXAMPLE STENCIL DESIGN
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

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

4221984/A 05/2015

NOTES: (continued)

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