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6.6 JLAURE (52)

E TA = 25°C\ VS = 5V\ VREF = VS / 2 E_ V|N+ =12V ( B%E'F%ﬁ'ljﬁw )
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6.6 AAIFE (4)
E TA =25°C, VS =5V, VREF = VS /2 H V|N+ =12V ( B%E'F%ﬁ'ljﬁw )
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6.6 JLAURE (52)

E TA = 25°C\ VS = 5V\ VREF = VS / 2 E_ V|N+ =12V ( B%E'F%ﬁ'ljﬁw )
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6.6 JLAURE (52)

?‘f TA = 25°C\ VS = 5V\ VREF = VS / 2 E_ V|N+ =12V ( IZ/%E'F%%'I}E% )
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6.6 HLAVERE: (42)

1t TA =25°C, VS =5V, VREF = VS /2 H V|N+ =12V ( B%E'F%ﬁﬁﬁw )
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6.6 AAIFE (4)
E TA =25°C, VS =5V, VREF = VS /2 H V|N+ =12V ( B%E'F%ﬁ'ljﬁw )
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[F#EEE (Vrer = OV) HATE] | %7 31 GND (4208 7] 58 52 21) 25 18 HL RN FBOK 35 38 25 1R e AR 11 R 1]

T RA IR ARER S, 2] GND I4RIE 2 2 THFHE P16 5E K 5% 0 FU3fe LA 25 5 2] GND R4 — 38 T
KA IR PR A o

B, fE— DR AHH, INA181A4-Q1 (1425 = 200V/V ) HI TR By Al | &84 2R By 40pV , de k2
LR AT 28 RIS ABUE Y 8mV , K THRZE M TR . ik , A3 GND 2Ry 8mV. iR [F]— a3 F %A
RN -40uV , Wit EAMKEEMESH - 8mV. ERXMEIT , KM E A B T f i aRng | 25k
BE5 A THF I RPIRE IE— 2L

SR T2 BT CMRR BURS B 58 AL IR A PR L 5 BRI, AR R m ORI, SR R 2 88n . R L
FISEINBR ) T AR RS B VRer = OV FISATHS , AT R Tl iR T DUARI 2 k. & 7-5 JRoR T4
AN 7 A TP 2 F P A R A L [ S TR R A
0.06
— At
0.054 [ — a5
0.048| 3
0.042
0.036

0.024
0.018
0.012
0.006

Zero Current Output Voltage (V)
o
o
w

L

L

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

& 7-5. TR RESHEAE
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7.4 S3FThEEAE R

7.4.1 EEHER

INAX181-Q1 7EH /2 LA R 25 fFI b T IEH s AT

HJRHE (Vs) /T 2.7V Al 5.5V 2 [f].

FEHRIE (Vom) £ - 0.2V & +26V [IF5ETEE N .

WKE NG SRUIE N E Veer /N T Vg W25 HLE 2 Vg (218 .

H/NE NG SR LG 25 BN I VRer K TAHXT T GND WIHRIE (16 S0 L2/ 5140 H 720 35 ) -

(EIERIE AT , LB P W — M LR | LR AN IN T IN = U2 U L Vier AE3EE HFE 1) 4925
A FR

7.42 HEHR

S B PF TR B AR08 REF 511 HRe B 7 s e F s s, P 7-6 % 1 A RO UL B ot

SOl , A I | HEIK REF BIMBEN | A0 B T 5 it A L R GO | A IN+
5] IN- AN 5 2800 , 36 S50 OUT 311 LAsh i TR .

Bus Voltage

-0.2Vto+26V Power Supply, Vs
27V1055V Gy
Rsense Load o 0.1 uF
||
L |
Single-Channel VS
Tl Device
IN-
ANAN—¢ A%y
ouT
O Output
+
IN+ REF
N A%
GND
It
1

& 7-6. XX [a] B R

B Y 200 B YU L 52 PR T R R i N SR A T i Y R TR P M RSP R B o A S S R AR A A N R IR B B e S o
¥ REF SIAVRE N — AT 50mV EEME , A it N PF 2RV . O 1 IRFIEBAIHIRZE | Mgt
R3] REF 51 AL fE L .

RS O B 2R REF 5IBNERRBI R EIE Ve AAMFAEESRANE T, ZF 7% S8
H PR 7E BE LR LA 200mV A RIMEAT . 2 REF IR  SXFh 752000 T30 i M5 5 i A G e
oA o RTC B P A A PR S AL AR TR AE IN - BB AR S M N R RSO fERRAS SRR,
SNSRI fa A AR AT F R IR 1 R A2 S . i E) REF 51 i A ST Vs,
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7.4.3 SUHAER

INAX181-Q1 & XL Je] L J A SO 3%, BESEAE AN 7 1) i 22 i BH X/ VA28 PR IR o 3K X 1) M U6 5 70 P
AR AR A IR N P AR AR L, AEBESEF , ditied i BEL A F 908 W RE 522 5 T+ o

Bus Voltage
—0.2V to +26V Power Supply, Vs
2.7V to 5.5V c
Q@ Reense o OB\;PSES
—\N\/\/ Load .| |
L |
Tl Device 'S
IN- Reference
ANN—9 NN Voltage
- ouT
O Output
+
IN+ REF o)_
A\N—s NV
O—¢
GND

1

& 7-7. X H SN

JEAE REF 510 s hn s s,y AW XU sh IR, Wil 7-7 Fos. i3 REF FIHE (Vrer) WE S5
N HCPRS AT R RS . RJ5 , T IEESES (MHXF IN- S8 ) |, SE T AMEET Veer ; X T
HEMMES , WA AFEZEILT Vrer. MR REF 5] IR —IEHEH E % BN OV £ Vg Z B FAET{E . XFF W
E N, Veer 85 & ENHEARE |, DUMEEFA RS H LSS RE STEE . EREER T, 2400 R A
R S S EHR PR, Veege PTBCEN AR E LA L

7.4.4 NESTR

WHRZEDNAEE (Vine = Vin-) FRCAIE a5 - fL R PR IR AU |, I INAX181-Q1 &% 4 i Ik 3h & R T g 5 1E fL ek
RSP , IR EASR A ZE N R RS I & . SRR 1B B S AT AR AR i N B, T R 9 L R
BB B FH T A BT 0 A I FE B P G I B AR A, DA S X Rl E AT R, R AE MO SR R R AR = it AR,
INAX181-Q1 (1% H 2 75 M5 17 00 9 B i K2 20pus k& 21 P A

2 INAX181-Q1 i i 4 SR B &= v Bt i I, AN R 2600 i R AIUE {EL , BN 2= 20 N\ B R A 2 R 2%
o WFREAR N, INAX181-Q1 (K% il il ER AL | Ao i BUAH L fe B
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7.4.5 SR

AR INAX181-Q1 B KW 5l il , (HIX S8 3% 28 AR ThFE SR ol 3@ B 1] 3 i B I 2 4 A INAX181-Q1 it
Hio 1% BRI SR AT FT AT 5% M) INAX181-Q1 FEJE B 25 HAL VAt

SR, FEHR IS N A, BB B RW & TN BB P EFE R E . PP ZE RIS S E
INAX181-Q1 7ER= Wi N AL R | @il 7-8 Fras.

V.

S
27Vto55V
o
RF—’ULL—UP
10 kQ
]
Bus Voltage
-02Vto+26V Shutdown =
Q -
|_
RSENSE
VW Load __I_ “—AL
= CBYPASS
0.1 uF
Single-Channel VS
Tl Device —
IN-
NN—s AN
ouT
- Output
O
¥
IN+ REF
N N J_
GND —

B 7-8. £ bR AT INA181-Q1 FYZEE A B %

M INAX181-Q1 AN A ] OUT SIREIAT REF 51 I BELHTIE ¥ & T 500kQ ( >Rk H 500k S5t A A\ ot 1% &
HBEIIH A ) o IRAXLES] R BRSO TR E. Bl , R REF 5180 | TH5 MR E 1 500kQ FH
PURIE AR 7 5. (E2 , WRAE INAX181-Q1 AL TR sy g e ety | I N HLVCKE i 500k @ BHLHTAIIE
N S 56 28 v e L 22 TR FL PR 22 G

xRV S 500k Q B4 , ZEHTRY INAX181-Q1 [k Ze il SE i ik 1 — 2% RIF Rtz . UL, 2R S
TN e 500k HLBH # F i 70 AR i IR IR B

HEZF B R S KT Vs, BN M INULAC R A7) 55 u A SRR RN T Vs, SEBRA
HLJE AT 2 AN T, 500K FELFH A2 X FL AT s s mid RO mE— PR 3R
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8 [N A A SE
#IE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MNARFER

2 L 28 HL BELUAL 1P 7RI, INAXA81-Q 2R A R AT HL BEL 25 P ™ A= B8 LS FBOK o ISR T L o9 i
eas IH AT X HEE 51 K B S 5 S DhRE , AR TSRt MO .

8.1.1 EAEE

8-1 JERx 1 INA181-Q1 AUFEAERL . R AT RESEIT 70U A FELER FE RN S I (+INC AT IN - ) DT BE KPR 2 St ik
/N5 933 FEL BEL ER BB ) A A FELREL

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

E ¢ MBI KR B AT BLECR 3 (ADC) Z MM BHL A R 22 | i REF 5| IVEREE) ADC IS | A FIEREIL. o T Jebat i
PERE | 72 INAX181-Q1 ROHI 5 F1 ADC 2 1) RC IEUEHS . WEB0 6/ ZOUT Mt 50BN A AS AE P I A7 1 087 B -
W, TS BN

& 8-1. INA181-Q1 [IEA S

NBRIRIEWIZAT , T2 2D 0.1uF AR B A a8 o SR v MR 7 o vy FEL7T P 8 ) 2 P T e 7 2220041 14 25
P AR R A PR 7R o O 55 S U SR IR BB B S A B
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8.1.2 Rgense FIA 438 23 1% #

BB R AT RS R 0 H AR U AR PT B OKPR B M B i INAXT81-Q1 RIS B o R (A N L PEL W 76 45 5 IR B A
DRNESERIER , FFR/NRE RIS RZE vtk PRI, EL45E M, AU F BEL AR R/ A7 A 52 B BR 1
INAX181-Q1 7£ 12V ICHH RGN NS TR, &AM B SR 5 A\ B IR 75 w Ao 2448 FT ORI FE AL I v
BEIS , X & i s P ER IR EI N, PRI G] . Bk, 6T 2RISR BB, R AN
AR KT LA £ PR ARG P B o Pl RS 00 PR BELAEL P 573 — A LR, N R BHL 28 TS 0 5 K SR VP DD R A
TiRea 2 45 T ARSI P BELAE 45 E DA SRR TR T B SR K FEARL

F:'DMAX

o2
MAX (2)

Rsense <

Hordr s

PDMAX & Rsense R R TR FE
o lvax Ziid Reense MIHCRHETR

FEL G 00 P L F) L AT 25 7184 2 P JHC At PR A B o LR B . Vg RIS PHR IR R APR A O 1 i DR RIS 508 2
Mo B, AU A IE AN S H B R IR . 70 3 3R 6t T Reense 1 GAIN Ky RAH , DMER; 1E &3k 2
AEAEMEBR ) o

Imax x Rsense X GAIN < Vgp — Vger 3)

L

Imax =7t Reense HIBK LT -
GAIN J2 LA I BOR 3 (I3 35

Vsp A& 204 3 48 i 10 IE 5 H2 1R
VRer #& REF 5 1AM i i s s o

N T BGAE R Repnse MBI LIRS #R0R BR A, 7T Fi BELAREL 55 P 25 PE PO 25 1 18 2 2 () B R AEAE AU .
AL R ATFELE PR AR I R B DT DAL % B (4 2 25 1 A8 i ISR R A

7 PR B 368 28y 52 IS P A A0 et BELAEL W] LA/ BUART R AR B T 17 BR 1 D R 4 SR X dge /DA 00 L BEL AR PR
il o

\

Ivin % Rsense x GAIN > Vg — Vier )

Hr

IMIN J<3/hul Rsense Hf /N LR

GAIN 2 FEL RS I 5 R s ) 48 2

VN 72 aefH B T 4B (152 P2/ P90 1720 ) -
VRer & REF 5| I _E AR50 b 1 B o

B 7R IR R B 2 Ab BRI AR TR I N E REF 51 R R, DAEE G SR R R A
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8.1.4 XA HLIRKAN

IR — AN I TE B HIE R ) — AN EE R HE RN, AT DU RA LT INA2181-Q1 I Z AN R A, [#] 8-3 iR
7~ ) F B T B — AN S I R SRR B T B TV . O T IR NS 22 AN H H R SR A BT Y H R DU FE BH
RSENSE 15%‘@*5@0

Power
Supply
(o]
Dual-Channel
Tl Device
IN+1 REF1
NN NN
* OUTH
g Rsense :1 ’ O
IN-1
NN
LOAD1
IN+2 REF2
: AV AV
+ ouT2
g Rsense * ADC
Vourz = (lLoapt + lLoanz) x Rsense x GAIN
IN-2
NN
LOAD2 GND

& 8-3. XA HFLRA

K INA2181-Q1 — /™ IE (Vi HHOE R B 55— B TE A HE e RN o (8 58— A HL g 1R 2 v i A\ R i B A 28 SR At
VR AE . BE AR R AGHIN 2 Fr) B I 2 2 B P i Jm — SR A A Hh S AR T
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SRANHC B %0 W BRI 8-4 Fas . B> BRI SR HE 5] R | JFREAS A ) T 52N 2P LB
PAA R A, IR . 55— F B ) IE 52 B B A A A, DAE RN T GND.

1 V/div

20 mV/div

Time (4 ms/div)
VRer = 0V

& 8-4. HLURSRFISL MR ( A2 B34F )

8.1.5 IR HL AL

B, BRI B S I IR A R S8 AR S AR B AR I () — B . X
FEREMRARIMRZE | X SRMAME , RO 1% NI A SOEE . 8 7 IEIS IR IR, BrE iEiEn
LRSI L PH. Reense AL ZIM A 18] REF1 S NFRAEAN 3L AE B IS | DASZI X e FE AN

AR SR D) L S T B LR, T OUT2 AbR IS St 2 REF1 LR ARIR . O 1 SEELX P> fL it
IR RS IORZE , U AN JE v L T o R R T T B L R o L e BN e, O HLIE e A RN DB
LR R T I /N T e B B AL

X RFORZE |, BOETE INA2181-Q1 (A LU A SOE#E |, i 8-5 s 55— NlIE i 2k kS Ay o i i
A AR FVOE i S T o R BRI e R B S T E R SRR N o 5 T P R o A A\ AE i g
BUESEAE . % AR B S TR ARG, RAEWA DA RREAR R . fEIEH TAERMET , R& %Ak
WL TR, SRR E IR . 2% FLIRRZE L R G I AN RIIAL S 7 28 PR FRL AT Pk AN DL
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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. KR rE Ik

SR Z B W4 H N R W B 8-6 BT 55— ANIEIE IS vE 5] R R 2.048V KIFEERIE . BN HEB AL A
100Hz 1E523% , #i it 180° JAf , M= EZ st |, WEFTR. £ NEBAIEZBERA RS | EE8mAes
=T GND.

L B L

1 V/div

20 mV/div

Time (4 ms/div)
VREF =2.048V

&l 8-6. HLJRZEN A N (A2 34F )
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8.2 AN

INAX181-Q1 {182 A IO FE o 0L 1) FRLIALAT £ T 2PN J5 TR FLR KR e 8 L B 451 2 0 Pt 1
78 FEMITECEE DL K F AL ) o FE O ) P A M o O R AT T P 25 AR B A B 8-7 s o I N 423 A A e U
JerPRMERIASE REF 51 B F g T ASE B IE B r i il , dn e & P .l Ik REF 1Rt , 7Tfs INAx181-
Q1 S N R e AT

Bus Voltage

-0.2V to +26V Power Supply, Vs
R 2.7V to 5.5V Caypass
) SENSE Load o 0|1 TF
= 1L
TI Device Vs B
IN- Reference
AN ' ANV Voltage
- ouT
O Output
+
IN+ REF
A A "
O—¢
GND
& 8-7. WIEXN A BB
8.2.1 Wit ER
% 8-3 ¥t 7 1¥ 8-7 Frm BBk B THEK
* 8-3. WirSH
BISH M
MURHE | Vs 5V
SRR, Vom 12V
Rsense WI# e < 450mW
F AT LR Imax +20A
FH ARSI % 22 BRHERI /N 3.5% , Ty =25°C
ANEREE > 100kHz

8.2.2 AW RE

FEL A 00 FEL BEL RS 5 KB AR 4 e K D R AR R BEAT THSE . Uy AR 2 TR SR A H R R B R KA
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EL RSV SN
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W Rk, SAE REF 518 Bt hin A1 OV fl Vg Z B E . IR R TE O 224X FR (( BP £20A ) ; A
I, ENE| Veer FIERAEHEN Vg/2 , B 2.5V, WIRIEHEF KT HER , £ Veer L FEARM H K AT ATES 2
E,:J%)ﬁvﬁﬂ Eﬁbﬁ—/ﬁ V\]Eiﬁﬁgiﬁ%%—iﬁﬁﬁ%@o 'fi)ﬂﬁ%%ﬁ 3 , ﬁiﬁ |MAX = 20A. RSENSE =1mQ H VREF =25V ,
THEAS B B O AR I 258 122.5 , AT Gadar RO OB M SRR SRS . FAE , A T RERR 4 3T 0 m SRR R
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BSOS L, AR E R - IR ZE AL IR 22 . INAX181-Q1 B IR ZE TR E A TRA 1%. K
A LR SRR EZ R E R, #£ Vo = 12V H Vg = 5V I 485208 500uV (iR fE ) « MDA 7 tHE ) 2k
HLE S EUIRZ N 2.5% ) Hp o KRRz = 500}JV , RSENSE =1mQ , ISENSE = 20A.

Total Offset Error (V) «100%

Total Offset Error (%) =
Isense % Rsense 7)

THRERZER —MOTIE R 2 R ZE 5 M R Z R G AR ER , ZERXMIELLT |, 128 1R 2 MU RS 1R 22 2 [
SN N . T ERZE M — MO HERR I e A R A IR ZE /K RSS AL, 452X 8 F

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

N JTFER 8 J& , THEA H RO R S A IR 228 2.7% , VT 3.5% TRl B R .
INA181A3-Q1 (325 = 100 ) i EA 150 kHz B4 58 | /2 100 kHz [1)/M5 57 58 2k . a5 75 280 S i iy
A DA A 2 B B A AR 2 it R R VS B 47 /N B Reense 1S K

8.2.3 PLAH £k

R[] B P R e R 5 1] 8-8 P . 4 REF 51 SR R B ME R R ( ABI R 2.5V ) B, it HL T eh b vf

P RE. W TIEESRAES , il P Em TR E , B0 T RESMAES , Ml EER TR ER
k.

i

AN AL AN

\\i\
Y RYEY

1Y v v v v
| = \OUT
= VREF

Output Voltage
(1 V/div)

Time (500 ps/div)
F 8-8. XU v S FH % H i B2

8.3 HLIFHI AN

INAX181-Q1 F)%i A\ FELIES RE WS AERA I Bk A s Lk Vs BRI . il , Vg RTRLRY 5V, T IN+ ATIN - B
2e A YR IR T TR AL 26V, fHSR , OUT 51BN 4 i v R Vi Bl %2 VS 51 B E i AL PR . INAX181-Q1 B REASTE IN+
AIN - FASIEASZ RS 26V & ZEr MAE ST, JTCikasfH R 57E VS 31 L4t

8.3.1 LB HE R T 26V

BEIN—/NER Sy L, (ERTEREAS R OK T 26V LR (BRI ) A INAX181-Q1 . RIS — ik
B T AN SRR SRS (A INAKY transorb ) 5 A AT A SR AR Y 5% A5 R LA P AT JEIR RS2 IO SEIR N [R] . SN
In—xf ARS8 — A8 TARBRPTR r P . TS b I 8-9 TR T RE/NFELBEL 2 | S8 8 10Q 4. fEHTECK
f R R RS S 0T M B AR RO 5 SN TR R EEEAT T RE . iR BR AR RIS 5 PRI, (AT 10Q FERE &% DA
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Vs
Bus Supply 27V1t055V  Cgypass
—-0.2Vto+26 V o 0.1 pF
@ Rsense ‘H ’j
Load —
£ Single-Channel VS -
f" — | TI Device
IN-
NV
Rerotect our| 4 Output
<10Q
NV NV NV REF
IN-
* GND ¥

& 8-9. ff FIXFF N 1R E B Ry

AR SR AR T 255 9 — AR R 2 W ML BE 1) eV AR 7 oK, b VA Y ) 23 T v O A A8 o S DN v B B e R R T
SR AE AR K i N iy 2 T4 P B 5 A IR AL AT X 7 A, B 8-10 JIomse di1T 8 E IA) ROA R TT SE R A
SOT-523 3% uk SOD-523 34 i I A~ R Ik A o E] 8-9 AT 8-10 Fronzntilh , iy s tRIP T lH i
INAX181-Q1 7 ) e FEE AR T AR /N T SO-8 3L HIAR | ELAHE KT MSOP-8 3¢ i .

V.

s
Bus Supply 27V1t055V  Cayrass
-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 —

B 8-10. i i BANBR SR SR AR\ S AL EAT BR S TR
WHFELIEE , WS WA GBS FE LR Bl 7 It 5 526 it

8.4 fi)w
8.4.1 75/R3ETS

o AEAITT/RSCERREL 4 LHNERSR RN 5] RIE LB RGN B a5 . IX MO REBOR TR DR AE A 51 B2 18] ORI B
AN L REL R BELATT o PR REAGHIN FRLRELAT 2 AN R 2 BRI 51 B TR AE RSN R RE . 3T PR IR Fl LA R A
AEFAR , RSN B LA & T BU™ E I E IR E

o YRGS R AR IO BN AT RESEIL AR F RS AT S . U] 0. 1puF BB F AR . T LLENINA S
2R U DLAME2 16 7 Bl BT LR

o AT HGURLI F FH B SR AR AT LRI, AR AT Z R B AT RERRIL |, SRR IR T AS UL -
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8.4.2 A5 JR7~ 1l

Direction of Positive
Current Flow

A

Rshunt

Bus Voltage:
—-0.2V to +26V

Current
Sense ﬁﬂ = B
Connect REF to low . E
impedance voltage reference = ™

or to GND pin if not used. REF GND Vs

Power-Supply, Vs
2.7V to 5.5V

VIA to Ground
Plane

Caypass

8-11. HEEHEEAR (SC70)

Direction of Positive
Current Flow

A

RsHunt
Bus Voltage:
-0.2Vto+26 V
Connect REF to low
impedance voltage reference  @mmWREE(5 | | [ 2an
or to GND pin if not used. Current
Sense
VIA to Ground
Plane
CBYPASS
Power-Supply, Vs
27Vto55V
& 8-12. BIBEHEFEAT)R (SOT-23)
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Bus Voltage:

—0.2Vto+26V

VIA to connect REF pins to low
impedance voltage reference or

to GND pin if not used.

VIA to
Ground
Plane

REF2(6 | | | [ 5]ReFt //

Rshunt2 IN+2 GND C\)‘/
IN-2 R -
our2(9 [ | [ 2Jin=1
vs [ 1Jourt
Current Sense c
Output 2 BYPASS
Current Sense
Output 1
Power Supply, Vs:
27Vto55V
Load 2 Load 1

& 8-13. WUEIB A (VSSOP)
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Load 3 Load 2

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

— =
Rshunta ‘ ' Rshunt2
~ ViAto >
< Ground

Bus Voltage 2:

Bus Voltage 3: —0.2Vto +26 V
-0.2Vto+26 V
VIA to Power Supply, Vs:
Ground 27Vt055V
Plane
Current Sense Current S
Output 4 Output
Bus Voltage 4: A Bus Voltage 1:
~0.2V1t0+26 V \/ ~0.2V1t0+26 V
RsHunTa Rshunt1
Load 4 Load 1
Kl 8-14. IIEEHER AR
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9.1 ML HF

9.1.1 FERZTH

o WSS (TN) , ABBESEE MR B2 R w0t
9.2 M HF

9.2.1 FAZEICRY

B2 LN AH RO

o EMALES (TI) , INAT80-181EVM Fl J 45w
o fEMALEE (TI) , INA2180-2181EVM F /61
o FEJNACHEE (TI) , INA4180-4181EVM F J 1467

9.3 BT FEFE AN

FHRWCCR a1 A t.com LRSI SO miy Ay SEATIENY , RIVATRE A G dh B B O
o AREUWEAE L, i ER T O SO RS BB I k.

9.4 T REERIR

TIE2E™ h 0 e it dn & TRIM R EIES Yokl | W EB AL RO KA YOE . S IiF Mms it 5. Bk
WU R B O R, SRR T T RS R B

VRN A B SN TR “HERE” SR, XS AR TI HARBE | I A —= B T A 530
TI A8 I 62K

9.5 Bir
TI E2E™ is a trademark of Texas Instruments.
FrA bR A B BT E I .
9.6 FHHHHES
FE U (ESD) SR E AN LR HLEE o AN A (T1) BESGEITE 2 B TR 18 M A B AT A SR AR L o SRS I3~ I A 3
A FIZETRT | 7T 2 IR L .

Ao\ ESD (A /N2 FEBUNITERERE |, KBS FEE IR RE A 5 R BIBUAE |, IR BV ER A2
B DR T RE 2 S B R R A AR AARA .

9.7 RiER

TI RiER AARERI IR TARE . B T B4 ia FE o

10 {217 Ji SEie %

T o DRI RRAS B DA AT RE -5 24 i A (8 TR AN [

Changes from Revision D (November 2023) to Revision E (February 2024) Page
o BHTEA SRR RIFRE . BFISE XS B IR THE T s 1
o K INAX180 FISEBITE A INAXTIBT ( FEEAETR ) oot 1
Changes from Revision C (April 2020) to Revision D (November 2023) Page
o TEH A SRR . BRI B IS IR s 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
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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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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MECHANICAL DATA

DCK (R—PDSO—GB) PLASTIC SMALL—OUTLINE PACKAGE
15
6 4|
H ﬁq H T
2,40
1,40 @

X" 1 7110 ' Gauge Plane

’ Seating Plane

Pin 1
Index Area

L Seotmg Plane

(=)
o
O

4093553-4/G  01/2007

NOTES: Al linear dimensions are in millimeters.
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

Falls within JEDEC MO-203 variation AB.
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