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7.6 XFHIH 1 (continued)
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7.6 XFHIH 1 (continued)
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KE7: AVIAL FIFHETERR, ©—F—Y LV ARDOEE) A4 TF U 7 ERREDT 7V r—var TRASNTOHWET,
ek, AVIAt DR E72[FFEE—RERIX, 7o 7 DE FiliE 2 KRELSTHZEIZL > TOAMBEIITOELTZN, 20D
TETIZTF v T OV AR, MM Z U CTRAKBNII T ARSI 2 AT REME S B0 £3, INA240 138\ O [EIFE PR =ik
AL CEREENTEY, K& AVIAL BIEZIRIBL T, VAT ANRZDO IR RERE S I ESNDIZEE TR LE
T, @ AC CMRR H{E S #HlMRE O 2 &2 kD | INA240 [TFEHER 2R BB O TFIE I~ CTH L
T/ NRICINZ D ENTEET,

8.3.1.2 A 55 F1ghE

INA240 D ATE ST IE RS RO EGZFR L, IR DI KE: AVIAt FAHIE DD S ELZ e/ NRICH 2 TIEfE
WCHIESIET, PWM [E 53— RIZE—F— YL AR MDA F o777V r—a AZBEL B SoE
i, LD EEZR PWM IS RiEIZ o< EZE UL ET,

INA240 DOHIHME X, 7 AAZANERO BRI T 7 D -3dB #IHlE L > TERSNET, TEXHIRHE RESZRL
TLIZSW, ZOT /A AD MG, B FA > bOMGRZR B H AP L E e | mi AL — 7y hE @S A 2 528
LTCWET, #lbE s m<7iand | SRR OISE R R A 012720 BRI RO T 7V r— s a R ARG T%
ATREPED DV E T,
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AW EE P CTOT RAADMERE T 07 7 A V%, K 8-1 [TRLET, 7o 7 ORISR O LR CHEdRi B30 ., @E
WA FOBHICIEE AL KT T2 L13BbDEE A, 72720 HESNZ B EIRIE DY INA240 OHAREE 2T SV i=d
X3, KA COELOEEMEZETDHENHYET,

EIERIME T BT DT TV r—ar Oya X 8-1 22U, 727 O fciiire JH WA EREH#IPH2MFAET 22
LEMERR L TLTEEW, T T ORFBIRIT., @@ B A S DT H K TED LRI KA OE 51

K= @V/\/V’Cimrllméﬂiﬁ‘ T R SR DAV R RECCHE, MO 5 OFGEEAMRT L, 8 B O iR 7
TV —ar T, EBIOZEFIZE ST, anﬁéﬂZo EHDRIPDRESNET, T ANIEELREL, PEREL L

WY AT MAKRA T L TSI EEREET DITIE, T 7V —a R TOT ARGl AL BT,
10%
/
/
1%
Z 7
) 7
F v
0.1% /
—— 90% FS Input
0.01%
1 10 100 1k 10k 100k ™M

Frequency (Hz)

B 8-1. AiR¥EE LA TOMEE

8.3.2 *ﬁtﬂjﬁﬁ (RSENSE) @E*R

INA240 (&, HHT o it THRA T2 A EEONEEND ., BEROKRESSEHELET, ZOMPUL, Bk HHEHE
TAFERL v MEFLEIFIXNE T, KT S A ARG SN TWDT20 | ZO BB HHRHToD Wi i C IR 0
ADME FZRETETET,

TR LR, BARAICIZE T 57 VA — VBT, T ATKK I D7 VA — v A T#H TN AT
WU AL DIRIZFESWNTIBIRSNET, e/ h OB HERGUL, E 5T = — BRI O A A b3589,
REHIE DV TIRESNET , 7R — VI IE SRV AT LRI O AT #H 2RI R R bShCuiieng ZAF
T LV BIRO Y AT MHIENMT 2 2RV E S,

B RO A R AR E T3, HERERIERE L BPLTORREEE 1LV 2 SOEELRER %

RETLET , IPLOEBEENRKEOERIED EMEIZRVET D IBHTOHEEE ML ET, (ﬁ%’aﬁj}ﬁ)iﬁﬂﬂﬁ‘ék?ﬂ

DFEAET D7D IR EREUZIOBR THEIOBENME T LET, ANEENRRELRDE, WESNAEZDOIGIEE

722N EOLENE DN DT BIEE BHIE DA E R RN LET, ixGH TR, HEREZM L3258, 63

VAR IRFLOME I T D — R AT R3HVET, IWFUEL RET DL, T AT LOHEET)SEEIL, VAT A {ZIK

@ﬁrﬁ SOOI T T AR S E T, ZOLHBIRDB S AT JE R TR PUE & VE & 7B 1 O i 7 12 H 5]
L. ZOEBELHEY v hOBIRIZBERLET,

B v MEPIE KELST DL, PO COEINBENEMLET, ANZEEBEELRKEIWIGE, 7o 7T DT LA
=DM NEIEEGDHIIL, T T DT A /NS THMERHYET, B v METUT/NSWIFOIRE LD
TN, T T DA R EERELTIVNENHVET, F AU REE KRESTDHERES S ARXDIRTA—E PN RKEL2D
ERRHY, ZIUTEREEORH TIFEELLNWIETT, ek, BMERE DL B FE A 7= 9728 B K
PEREL, TV 7 OFA B EBIINESKTEHI L% T ANDRERHVELZ, INA240 (2% 100V/V & 200V/IV D7
AT T arBHY, @WNT A ERELRRG, 25uV KiifiOA4 72y METEVMEREL ~ VAR CE T, ZhHo
TNAZTIE, IR U MEFLOEZE AL T, IHEE AR L2035 | @O AT AERBHAR A 79 2 8m T
EE

INA240 D7 AL N EI2 D 2 DDONR—VaL EHL TEONASES ERFE R OB A, 35 8-1 ITRLET, 2%0}7“%&7%
O FAVENT NAATIE, NS ER Y MEEZH AL C, B FOMEBENERB cEET, [AFHREEDR
BB ria Tl INA240 %ﬁﬂﬁém IBWTC, P BIXOER Y Y FOEDIFH %ﬁ#éﬁ%ﬁ%é e
FEIZOWTHRIALE Y,
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% 8-1. Rgpnsg DEREHBEEH()

o= i3
S d = INA240A1 INA240A4
A — 20V/IV 200V/IV
Vbirr FRARRY 0 i RZETh AN ST &I Voire = Vout ! 7 A 150mV 15mV
Rsense CERI Wy L% RPN - Rsense = Voirr / Imax 15mQ 1.5mQ
PRrsENSE R RO E S Rsense * Imax 2 1.5W 0.15W

(1)  TNRT—)VEWE = 10A, 7)VAT—/VIHIEE = 3V
8.4 FINA ADHEEEE— R
841 V77U R EVICKBAHEAPRADTRE

V7 7L A RIZROREE DT AMEIEE A | X 8-2 1Z/RLE T, INA240 D H F31%, BT M £ 3 A057 10 OBiEA Al EEIC
FTHINTHR TEET,

VS
(@)
VS
ANV
IN—
ANV - ouT
O
IN+ > REF2
I
N 7
N/
REFT N
GND

K8-2. V77 LY ADEIBORBEDNDT R hlﬁlﬂﬁ

3
REF1 v F721% REF2 vid, GND IVIRWELEY — A, F/2id Vg JVEWEIEY — A 23R LT
TEEWN,

HAEBEIZ. V77V ABEATITHS REF1 & REF2 ICEEZHIINT AL THRESINE T, U7 7L AATIITNED
FAL RN =7 SN ET, 2 DDV T 7L R E/ODF'ﬁ CEMEDIEWVIIHVER A

8.42 BARERMNED/LHDI 77 VR - EX DS

BG A EE T, Py Yo Ml 4 28 E 1 >0 7 CHIE TEEd, BAMEEEZTI T, T/3AADY 7
FLU AR B EWZERLTOL, ADOL—V (FT7U RO )27 a2 ) i iEoL — (VS D
Hervarz2) I LET, LERZEENA ML, HEEOREIZEIS>TRRVES, 77O NIE
SIS v MEPIAZ IR T A ERICHBIL T U7 7L RAEBEL — LN E T, T 7 DU 7 7L R t/za:»E(D
L— W T 256 7o 7 O I E T (77/% o) B3 72d1ic, ATz BT 20 ERHVET,
TUTDVT L R BT TN DA T DA BT (¢ ‘?fﬁﬁ:ﬁbwf) )37l A%
EIZTORERHYET,

AT DYvsva Tk, B mEMERICHE NDERER T2 5 IEICOWTHRIALET,
8.4.21 0> > REEDHL A

INA240 %7 Z  REEEH OB FRIT—RCHATHE. M FDV 7 7L U AN BT T RICERSNET, 20
T, ATINZ OV OEBINGFIET DX, HAONT TR &méhiﬁ“ (X 8-3 &),
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\Ts
VS
A%
IN—
A% ouT o
NN ’ +
IN+ REF2
L\N\’_E:X REF1
GND

K 8-3. /5 REEDHAH

8.4.2.2 VS EEDH A

VS HEHEDH A OB AT —RIE, MOV 7 7L RABFEE LA IEDOERICHG T AL CRERESNET, 20
Rl ARHCE N 2 A TR (X 8-4 \TRTXII2) 7o 7 D H HE Bt O flEIE g DU —T v F L& E %
YT AEEEIFEHLET,

'S}
o
'S}
A%Y
IN-
A%Y ouT o
A%Y
IN+ REF2

N
GND

X 8-4. VS HEDHN

8.43 MARBRAED/IHDV 77 VR + EV DS

INA240 |2 5 A EEZITV, PUE S v Ml 32 EE 2 2O K\ THIE TEET, ZOEEDL A, H1E
JEIZV 7 7L AN T OFIRN TEE O ATICER E TEET, —RRERIX, V7 7L U AA N EELLO H T\ THIAELT
T2 D IIN—T A — )VIZERTETHIETT, 72720 ME M BB TRV E V77V AN & N—T A
= VPN DB IR ETEET,
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8.4.3.1 HHENEEY Z 7 L 2 REBEICRTET S

ﬁj;@gyzgfgb\ CHHRL CBY T 7L RABE I T AL AN E VOB EIT OV ZENA S ORI T, V7 7L
aark FLOHBEEDPEONET, ZOMZ, [} 8-5 [Z/RLET, IN+ B8 IN- BT L TARDES,
EILV 7 7L ABEIVELSRD | IN+ B8 IN- AT L TEEDSR A ITE<RVET, ZORIEIE, Mz ERED
aﬁf AT A Db MR TR TY,

VS
o

IN+ p REF2 REF5025
25.V
REF1 Reference

T 1
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8-5. 408U 77 L AN

8.4.3.2 HHEHREERELICRE

8-6 |IRT IS VT 7L RAEEE D 1 2% VS IZ, 59 1 D% GND B UTH#H T DL ZEANDBRNGE
HNTER O3 ICRESNE T, ZOHETIE, BIREEICH L TL A AN 72 A 7y bREAEL AT
MEYNEnSE, HABEET VS /2 IHERishET,

VS

(@]
'S
A%
IN-
AVAYAY - ouT
O Output
NV +
IN+ REF2
GND

X 8-6. FHEELA

8433 HNENEEY Z 7 L RBHEDFHICRET S

DIFENE. K 8-7 IR TIOZ. REF LD 1 D&2F7FURIZ, b9 1 D&V 7 7L AEEICER L., M) 771 A
r% 2 O u. DJL&?‘O
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VS
O
VS

AYA%AY
IN—-
A% out|
AYA%AY

IN+ > REF2 REF5025
25.V

REF1 Reference

GND i
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8-7. 5 88V 7 7 L ABEDHRED LA

8.4.3.4 FEHIELEH L THHERTE

INA240 » REF1 & REF2 B> & L T, AID =2 73—% (ADC) L7213 Mthod 7 o 7 ~D 2 AT WRIFEEEHE DT
HAOEEDOR HAEFETEET, REF B %, BIR, 7 70R, FRMMEA LB —X U AD) 7 7L 0 AR E I\ H R
DIIOREFIESNTOET, REF B2 AWNCHEHL S EEPIZFEHL TAT AT 5L, DAZLO M STEEBBELIE
T ZOMERTT U T2l 5L&1T, [} 8-8 [T IOIC, HERPIOEBEELKEAELLI-ZEE 5L CTH A Z24E T
LET, 2O TIE, 7o 7O E VTR ERELTHER T2 L3888 LER A, NEA B —F 2 AD
AL T NSAADMEREHARI IR A KT T RIREME DB T,

VS
o
VS
AW § Al
IN—-
%%
out TO ADC+
IN+ I\N\/ t REF2 TO ADC-
””‘Ex AeF s
R2
GND

B 8-8. R EEBMEFALY 77 VL ABEDRTE

8.4.4 BRTEREDFH

INA240 DESHIER (FEXARIFHIERE S M) 113, FRERZRMERORGEER (S A iR, A7 vy biRzE, JEEM MR
ZL) DEENTOET, ZTNOT N TOMEBIORER D & & LA it 2E, ERRFERICITRERSTOEYE
Poo THAAD FRFRAZ EMICEHR T3, £T 7 A AOIMERMFEE T UERHVET, —HOER v
R E=ZTiE WEOT — 2 —MIAFHRRENTIHIN TWVET, 72720, ZORFHRAEHEI EMR O, FFED—
HOBERIF DA T, ZOR R TEFAEZIREToL, INODORFEDEERMENLDOMRAEICI > TR ARHE
ERFONRARDT AERHIRSNET, ZO®7I 9 T, lx ORRZEFRARE FFED KM T22NHDR
EOMBAEDENST NAADEFREME TR T2 RSV THALET,

BHROEESRM NG ERRZEDFREICE DI R EL 52 5 OFMEL T, 2 DOfE K 8-2 L& 8-3 ITRLET,
R EER REOF RLRSN TR, TS AR TRAENE DR EIH D E LD IEN TEET,
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i3 TEXAS
INSTRUMENTS
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8.4.4.1 BEERLIR

T A ADE R RO RIFS — ﬁ%lﬂ’]?‘ﬁ%%ﬁ/—Xi TARAGE FREMRIE, RIMEER B ATy

MEEFRZETT, INA240 OG5 . AFFAZED
nEd,

8442 V77 L REEBRLHEE

V7 7L ABEREL LT, TARAAOEREE
DIRFEDRKEZI B/ LET,

I FNOREEFAP (V7 7L ABERELLEINET) bEE

DOHF EHHEENT-) 7 7L AT % INA240 [ZEIINL 722 R AT

8.4.4.2.1 AHHZEDH 1

x 8-2. AFRREDHE : 11D

EA E X 1R YA

WA TIA7 ' NER Vos — 5uV
1
BT IC LD AN A7+ ————— x (Veu - 12V)
S MEEZEN Vos_cu (*5=) oV
10
V7 7L AEEIZEDAT]
F 7y NEEABN Vos_ReF RVRR x |Vg /2 - VRgg| opv
BRANAT £y MBI Vos_total \/(Vos)2 + (Vosfclvl)2 + (V087REF)2 Suv
SN 0)3E V
AT 7y MBIENDOR Error_Vos oS Tl . 100 0.05%
= VSENSE
AL ERFE Error_Gain — 0.05%
FEEAR TR ZE Error_Lin — 0.01%
At _ \/(Error_VOS)2 + (Error_Gain)® + (Error_Lin)? 0.07%
(1) % 8-2 ®F —#1%, INA240A4, Vs = 5V, Vom = 12V, Vrer1 = Vrerz = Vs / 2. Veense = 10mV CTHAGS b DT,
8.4.4.2.2 BREEDH 2
& 8-3. AFtREDE : fl 20D

i E X T YA

YIS 1A 7 /vy NEE Vos — 5pVv
1
FHIEEIC LD A A7 ———— x (Ve - 12V)
o MEEZ B Vos_cu (2mee) 12.4pV
10
V77V AL D AT
FT ey NEEA BN Vos_Rer RVRR x |Vg /2 - Vgeg| 5V
BEIAIAT By MEE Vos_Total \/(Vos)2 + (Vosfcnvl)2 + (VosiREF)2 14pv
SN [E AN (28 V,

ANAZ7 ey NEEDDHOR Error Vo oS Tl . 100 0.14%
7= Vsense
AL ERFE Error_Gain — 0.05%
FEEAR TR Error_Lin — 0.01%
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% 8-3. A REDHH : #l 2(') (continued)
5 v IEHEAE

R

E-1T13

Error_V,o)® + (Error_Gain)® + (Error_Lin)? X
—Vos — — 0.15%

At -

(1) 2% 8-3 @%ﬁgii\ INA240A4 VS =5V, VCM =60V, VREF1 = VREF2 =0V, VSENSE =10mV ’C@ﬁéﬂfc%ﬁ’(ﬁ‘o
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97 V=g RE

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

BRAFNZUER A, 2 O BT O EMEIC OV TIE, BREBEOEETHIEBIL T 22K i
R0FET, BERIIBH ORFEEEZHRIEL T ANTHIET, VAT LAOKREL HER T HOVLERHVET,

9.1 77V —2 3Bl

INA240 X, Bt P2 miR 5B EBEE T AEEEZNMELE T, ZOT /SAAIL, BB EIER 5 m o 7
AL T EUTEMEERE LT DT 0DV T 7L U A Z i 2 TV ET, INA24Q A2 T4 DF—X—E ik I
TH5E . —RICPH mEERITE RSN ET,

911 AAhZ4NEUVYT

&
INA240 %4 I 9% ik BE IR I E A 7 AV AL B D 8 Ay 2O COT S DR IR L &

Bh, T T DATNZT A NZERGEE R THHE . ERE~D B L 5/ NRICINZ 5720, 20| 7 aro
HARTGA AN TLIEENN,

2P — DR EFF B A BB ISP AT EBRE BOIER T AN ZV L T RROENDIHEERHOET, 7V ZDHHIN
B, BT T ORI, BT AN R E T DHET AN DB N TSN ET A, ZONE TILH I EEE

(SN CWB R IC L > THIESNDIER I A B —Z 2N BAL L ET, 74V EZEELETHH) 1 DDA
WILT T DATE T, ZOGFNE T ANZ) T BB SIVET D, 7S AR KT T BN R/ MR
72555 EEL CHRME IR TANERHVET, ANEICEESNE 7 V2% X 9-1 ITRLET,

R § Bias o ouT
+
Rs T IN REF2
AAA—— * . AN «Nv—{
REF1

GND

9-1. A AEV[CEELLT 4 IVF

M T DIEFIEGUT R ERGEZ O3 RIS 20T FE DK T 2K 572012, OO EFHHIOEIE 10Q
LUFIZLTLIEZE W, [ 9-1 1R T ERASAT A Ry I\Uwﬂi\7\77E°‘/0>F'EﬁK%‘Eﬁbeﬁfﬁlﬁﬂﬁﬂéﬂtk% A3 A
TABERDA—BEGISEHILET (X 9-2 25 ), SMITOESN TV ZRETZ RIFIZBENT 58, 7V 2 HETOm
U DEIERE IR =B AELE T, ZOEEIR, v MEFUEE O Z#RAEE T, fAEITERICHIES LK
PUEIZE SV TEHREINDO T EHOMHEITMZ T, W OLKZEITE R 2R —803 FAZEICRER L KT
FHREMER D ET,
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B+— /
200 >/
150

100
& 18-

50

: s

-50

250

Input Bias Current (nA)

\

-100

0 0.2 0.4 0.6 0.8 1
Differential Input Voltage (V)

9-2. A AINA T RABREEDAHTBELDBR

BIMOIMF T 74V HAEGE TRISNDHER AL, X1 2EALGGHETEET, 220, S AU ui 2
ERLCRHRSNET,

Gain Error (%) = 100 — (100 x Gain Error Factor) (1)

KN NTR T A RREREB DRI LS T BINOSMT T EIHRGU L > TELL S A RAEZRE TEET, K1
L BIMENTAMT T 7 AV EPUS L > TALLBEREAIEN LR T2 v MEEDRAEZ R HLET, W<O00
HEHUEIZOWT, F AV RRERBE T AR EE R 9-1 [ITRLET,

3000

Gain Error Factor = ————
Rg +3000

(2)
zzT
s Rg [IMHF 742 OEPUE T,

R 91. WMFHFANBROT A BRERBETS M AE

SMTFHESL (Q) FAVREREK FALZE (%)
5 0.998 0.17
10 0.997 0.33
100 0.968 3.23
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9. 2RRTRMNET TV — 3>

INA240 1. RO ISR OT TV r—ar THEHATT,

o [AFHEIPHANEL . CMRR MENTWAT-0 | [HHEA L TFA a2 IT 2 F 5,
o FT7BYRRUTZIRIEFITNSWNED TV T L —2 g DIRETY,

o EBREESFANENED, IFEAEDYAra T ar o CEEEE TXET,
2 OOT IV ir—arFIpntitSi, FEMERDL S F 0 ET,

921454 « E=9—DERBRET TVI—3a>

5V
40V VS
IN+
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12.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.
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12.4 BE
TI E2E™ is a trademark of Texas Instruments.
TARTOMEEL, TN ELOFAEERBLET,
12.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘9 \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

12.6 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.
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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 ©)
@ ©)

INA240A1D Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A1
INA240A1D.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A1
INA240A1DR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A1

INA240A1DR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A1
INA240A1DRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A1
INA240A1DRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A1
INA240A1PW Obsolete  Production TSSOP (PW) | 8 - - Call Tl Call Tl -40 to 125 1240A1
INA240A1PWR Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A1
INA240A1PWR.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A1
INA240A1PWRG4 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A1
INA240A1PWRG4.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A1

INA240A2D Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 125 1240A2

INA240A2DR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A2
INA240A2DR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A2
INA240A2DRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A2

INA240A2DRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A2

INA240A2PW Obsolete Production TSSOP (PW) | 8 - - Call Tl Call Tl -40 to 125 1240A2

INA240A2PWR Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A2
INA240A2PWR.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A2
INA240A2PWRG4 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A2
INA240A2PWRG4.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A2

INA240A3D Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A3
INA240A3D.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A3
INA240A3DR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A3

INA240A3DR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A3
INA240A3DRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A3
INA240A3DRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A3
INA240A3PW Obsolete  Production TSSOP (PW) | 8 - - Call Tl Call Tl -40 to 125 1240A3
INA240A3PWR Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A3
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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
@ @ ®) Ball material Peak reflow ®)
@ ®)
INA240A3PWR.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A3
INA240A3PWRG4 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A3
INA240A3PWRG4.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A3
INA240A4D Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 125 1240A4
INA240A4DR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A4
INA240A4DR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A4
INA240A4PW Obsolete Production TSSOP (PW) | 8 - - Call Tl Call Tl -40 to 125 1240A4
INA240A4PWR Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A4
INA240A4PWR.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A4
INA240A4PWRG4 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A4
INA240A4PWRG4.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1240A4

@ 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
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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 INA240 :
o Automotive : INA240-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

INA240A1DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A1DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A1PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

INA240A1PWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

INA240A2DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A2DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A2PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

INA240A2PWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

INA240A3DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A3DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A3PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

INA240A3PWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1

INA240A4DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

INA240A4PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
INA240A4PWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

INA240A1DR SOIC D 8 2500 353.0 353.0 32.0
INA240A1DRG4 SoIC D 8 2500 353.0 353.0 32.0
INA240A1PWR TSSOP PW 8 2000 353.0 353.0 32.0
INA240A1PWRG4 TSSOP PW 8 2000 353.0 353.0 32.0
INA240A2DR SOIC D 8 2500 353.0 353.0 32.0
INA240A2DRG4 SoIC D 8 2500 353.0 353.0 32.0
INA240A2PWR TSSOP PW 8 2000 353.0 353.0 32.0
INA240A2PWRG4 TSSOP PW 8 2000 353.0 353.0 32.0
INA240A3DR SOIC D 8 2500 353.0 353.0 32.0
INA240A3DRG4 SoIC D 8 2500 353.0 353.0 32.0
INA240A3PWR TSSOP PW 8 2000 353.0 353.0 32.0
INA240A3PWRG4 TSSOP PW 8 2000 353.0 353.0 32.0
INA240A4DR SOIC D 8 2500 353.0 353.0 32.0
INA240A4PWR TSSOP PW 8 2000 353.0 353.0 32.0
INA240A4PWRG4 TSSOP PW 8 2000 353.0 353.0 32.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
INA240A1D D SOIC 8 75 507 8 3940 4.32
INA240A1D.A D SOIC 8 75 507 8 3940 4.32
INA240A3D D SoiIcC 8 75 507 8 3940 4.32
INA240A3D.A D SoIC 8 75 507 8 3940 4.32
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

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

9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. 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, variation AA.

s W N
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

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
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

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

4221848/A 02/2015

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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