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7.6 XFHIH 1 (continued)
TA =25°C, Vs =5V, VCM =12V, VREF = Vs /2 (%ﬂlgﬂii‘@tﬁb ‘ﬂE@)
Vg ——= 240
— 25°C
— 125°C
40°C 200
S Vst .
o < 160
= =
n =
o Vs-2 2 120 e
£ GND + 3 3
2 2 80 ]
3 GND +2 a r
3 g2 40
GND +1 = )
B ‘ ‘ 0 A
GND ‘
0 1 2 3 4 5 6 7 -40
Output Current (mA) 10 0 10 20 30 40 50 60 70 80 90
Common-Mode Voltage (V)
~ & Bg VS =5V
713. WhBERA /BB RE DR
7-14. ANNA 7 RAEF & AREBE L DB
200 100
P 95
160 - 90
< / S 85
= 120 /’ =
o § 80
5 5
O 80 o 75
8 // 8 70
o m
5 40 3
Q a 65
£ £
0 60
55
-40 50
10 0 10 20 30 40 50 60 70 80 90 50 25 0 25 50 75 100 125 150 175
Common-Mode Voltage (V) Temperature (°C)
Vg =0V
7-15. AHNA 7 RAEBF & FAREBE & DR 7-16. AANA 7 AEFR &RE S DB
2 100
1.8 %
16—
€ 14 Vg= 2.7-V| —| ¥ i
5 12 MVe=3.3-v 23 fl
3 1 Vs= 5V 23
= B2
g 08 E’%
17} (O]
£ 06 o g
> =
c 2
0.4
0.2
0 10
50 25 0 25 50 75 100 125 150 175 1 10 100 1k 10k 100k M

Temperature (°C)

717. BILE R &BE L DBk

Frequency (Hz)
718. ANWBHERE/ A X L ABEBEDRR
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7.6 XFHIH 1 (continued)
TA =25°C, Vs =5V, VCM =12V, VREF = Vs /2 (%ﬂlgﬂii‘@tﬁb ‘KEV))
1 1 1 1
© 2-Vpp Output Signal
g5
z:
- 510
Eg ' 5
oy
5 Q2 0
52
oZ
2o ! o _ 10-mVpp Input Signal
2 © .2
= =T
2 $3
e,
£
Time (1 s/div) Time (10 ps/div)
Vg =+2.5V Vem = 0V Vpir = 0V VRer1 = VRer2 = OV 10mVep DANNAT T
VRer1 = VRer2 = OV AT
7-19. 0.1Hz~10Hz DEE/ A4 X 7-20. 2Ty Ti&
35 35
3 3
Va N 25 v 25
2 5 2 35
— g — =
[} > © =3
s 120 15 3 s 120 — Common-Mode Input Signal [ 1% ©
2 =3 2B —— INA240 Output <
2 - 2 <
£ 60 z £ 60 z
3 8
§ 30 § 30
15 0 —— Common-Mode Input Signal 5 0
£ —— INA240 Output E
§ 30 8 -3
Time (0.25 ps/div) Time (0.25 us/div)
RYASH N/ DASH WN/ =S
7-21. AAREDBELE 7-22. AHEBEDBELE
=2
gs VARSN
aw
<o
S
S
chs)
>>
gs
>
%] 0
Time (2 ps/div)
VRrer1 = Vrer2 = 0V
7-23. R4 — b7 v TIE
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8 Ff4HsiEA
8.1 =

INA240-Q1 IXEFMR T > 7 C, AW EAHELFH, ., el 7 h-MRey  En-FfERZER (CMRR) %38
L. 38k &Nz OV REET (PWM) BrEEREZ 2 TV ET, sifb3h7z PWM BrREREIZELD . PWM {55 (2B
T HHINE S ORFEIE O ENMERSNET, BT v R—Tar w2t 77V r—rar T rHlEns H
EOERFMIANIL ST, EREND TNV A T — VI FTEE 2 Rl CEET,

8270y I H
VS
ANA
IN-— pwMm VWV
IN+ || Rejection |_aan, . o ouT
REF2
REF1
|
GND
8.3 HEERREA

831 7Y7DANES

INA240-Q1 1%, JAWELERFIZ DT> CRERFAIREICR L TER I NZHFTFINTNOET, V=T BX PWM 7
TV —aryHOEBRMET 7V r—arnbD NG 2T 728 LT RFRIET —7 17 77 N i /NRIZ
MR NS, EREOH e EBTEXET,

8.3.1.1 LI /- PWM BRZEBIE

INA240-Q1 D5i{bEiL7z PWM BREFSREICEY , KEZRFEFH AV/AL @I OJFE S HEIML QO ES, PWM 15 5 (2B
T HRELR AVIAL FIFHEPEX, T—F—CV LV I AROERE), Ay F o 7 ERIREOT 7V r—var TRASN T E
I, ek, AVIAt DR ER [T —REB X, 707 DIE BHiiEE2 K& T2 LICE- TORMLBEI N TOELIZA,
ZOHETIZT v T DO AR EHENE . F U TR I ARSI A RTREME 3BV F 37, INA240-Q1 18 WO [FIFE R
EHEEHE AL CGRESITEY., K& AVIALIREZKBL T, VAT ANRIOII R REREEFIESNDIZLE T
B5LE9, vy AC CMRR LE BHAHEIE OB LD, INA240-Q1 (FHEHER) 22 0] O FIEIZ -~ CTHE s &
VX T/ NMRICIADZ LN TEET,

8.3.1.2 A IS5 #HitlE

INA240-Q1 D ATME FIFHER G OEFAZ L . BIR DI KELR AVIAt FAREHED DO ELZ o/ NRIZH 2 TIE
ECHIESNET, PWM B 53— RICE—F— YL AN MDA F 7T TV r—a AZBEL, B %0
B, KoM PWM JER LS RIEICD <D ELEL £,

INA240-Q1 DOHHIBNE 1%, T /3A AN O BTG 77D -3dB #I8E I k> CEFRSNET, (BRI FK4S
ML TLIEEN, ZOT /A AD IR, @B AN b R 2k H S LBy B AL — 7y Rl s A %
FHLTNET, FIRES <0 s, RFERE OISE R A AR+ 012720 | BB B O T 7V — aom 385
FTARREMENHDET,
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JER B TOT NAADHRET 7 7 AV K 8-1 \IRLET, 7o 7 ORiiE O LR Tk E zitﬁmub i)
WA OB LZ KT T2 LIHDEE A, 72720 ES B E IR DY INA240-Q1 OHFHRE I /)l/\
XTI BRRAERBCOELOMENEEETALERHVET,

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-Q1 1%, HHn o M THA T2 EE ORI EMEN D, B DO RKEIZHELE T, oYL, Bk
PUEITER S v MEFLLITHENET . KT A RTRRITRE SN TWDTD, 20 E@(}Mﬁu“j%#@ﬁi%f“f&b‘%ﬁ
PHOATNE S ERE TEET,

LR P, BAERIZIZRE D7 NA T — IV ER, T A AZHLK B O T VA — )V A # | 7S A AT
WUTeT AL DIRIZFESONTIBIRSNET, e/ hOEF R HERGUL, B 5T = — BRI O A A b3589,
EAHIE SO TIRESNE T, ZVAT— VG BBV AT AR O A & 2RI R RAES T ing 21
T L UKD AT AHEINT 2 720 ET,

B IR E A R AR E T L3, LERERIERE L BPLTORRIEEE 1LV 2 SOEELRER %

BRETLET, IMPLOEBEENRKREOERIED EMEIZRVET D IBITOEEE NIEMLUET, HEE ﬁﬁ)iﬁﬂﬂﬁ‘ék’fﬂ

DT D7D IR EREUZIOBR TR OBENME T LET, ANEERRELRDLE, WESNAE ZDOIGIEE

722N EOLENEDINSLI2 DT B BHIE DA E R BRI LET, iGHCIE, HEREZ L3258, 63

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

@ﬁrﬁ SOOI T T AR SV E T, ZOLHBIRD S AT IE R TR PUE & VE & 7B 1 O i 7 12 H ]
L. ZOEBELHEIT v hOBIRIZBERLET,

B v MEPIE KELST DL, PO W M COEEBELENEIMLET, ANEBEEDNRKEIWGE, T 7 OT7 LA
=DM NNEIEEGDHINL, T T DT A /NS THMERHVET, B v MEFUT/NSWIEIREFELVO
TN, T T DA R EERELSTIVNENHVET, F AU REEKRESTDHERES S ARXDIRT AL PN RKEL2D
ERRHY, TV EORH TIEREELLNWIETT, ek, BMERE DG B R A= 9 728 B K
PEREL, TV 7T OF AR EII/NSKTEHIEEZITT ANDLERHYELTZ, INA240-Q1 121X 100V/V & 200VIV
DIFAL F T a NG, @WTA BB E LN, 25uV K D47 2y METEVVEREL SV A fERFT&Fd, &
NHEDT NAZTIE, VRO YU MEFLOEZEH L T B E N 2RI L2235 @O AT MEREAR 2 7= 372
ENTEET,

INA240-Q1 DF AL NEID 2 DON—Va AL TELNASEIFRB ROMEZ, £ 8-1 IIRLET, XDOT —
BN FA L INENT SAATIL, NSREFR Y MEFIZHFE AL T, BTOWEBEB 2K CEET, [GFFREED
FHE B aTiE, INA240-Q1 2T 5% EHIBW T, KA BXOERY v FOEDIENITE BT DHLEND
HRRFERHREIZOWCBILE T,

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 13
Product Folder Links: INA240-Q1


https://www.tij.co.jp
https://www.ti.com/product/ja-jp/ina240-q1?qgpn=ina240-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSE76
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSE76E&partnum=INA240-Q1
https://www.ti.com/product/ja-jp/ina240-q1?qgpn=ina240-q1

INA240-Q1
JAJSE76E — AUGUST 2016 — REVISED DECEMBER 2021

i

Texas
INSTRUMENTS

www.tij.co.jp

2 8-1. Rgense DEIREEHBEAH(D

TR = BE
INA240A1-Q1 INA240A4-Q1
A — 20VIV 200V/V
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
Prsense AR HHIRFIOTHE RS Rsense * Imax 2 1.5W 0.15W

(1)  IART—)VER = 10A, 7 VA — )V ITEE = 3V

8.4 FINA ADHEEEE— R
841 V77U R EVICKBAHEAPRRADTRE

V7 7L o A EI g DFE DT ANA & | 8-2 |Z/RLFET, INA240-Q1 D H JyiX., B F-13 B 5 m O EEE R]
BlZ T BIoITHE cEEd,
VS
o)
Vs
NNV
IN—
A% - ouT o
IN+ > REF2 o
REF1 _/\_/\:\/:
GND
L L
B 8-2. V77 L ABEIRORBEDNT X MEIEE
1
REF1 v F721% REF2 vid, GND IVIRWELEY — A, F/2id Vg JVEWEIEY — A 23R LT
TZEVY,
HAEBEIZ. V77V ABEATITHS REF1 & REF2 ICEEZHIINT AL THRESINE T, U7 7L AATIITNED

TAY Ry b =2 RRSNET, 2 DD) T 7L A /ODF'ﬁ CEHEDOBENEHY EE A,
8.42 BARERMNED/HDOY 77 VR - EXDEH

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 20> > REEDHL A

INA240-Q1 27 Z R EEH OB F AT —RTHEATIHE. MiFDOV 7 7L AN BT U RICERSNET, 2
DORERLTIE, AN OV OZEFPFET DHEE, HANTTURICHEGSNET (X 8-3 25 [R),
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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

8.4.2.2vS 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,

VS
o
'S}
AMA
IN-
M our|
A s
IN+ REF2
GND

X 8-4. VS HEDHN

8.43 MARBRAED/IHDV 77 VR + EX DS

INA240-Q1 X8 5 BN EZITV, P S v o M @il 3 5B 2 2O THIE CEXET, ZOEEDLA ., H
FBIEIZV 7 7L AN OHITRN TEE DGR E TEE T, —RAORHERIX, V7 7L AA N EELLO I AT
HRICHIAIZ /R DL NN—T A — VIR IETHIETT, 72720 . MG R BRBEFR CTRWEE . V7 7L AA T %N
— T2 — VLS D EBFICHRETEET,
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8.4.3.1 HHENEE 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

Copyright © 2016, Texas Instruments Incorporated

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

Copyright © 2016, Texas Instruments Incorporated

8-7. 5 88V 7 7 L RABEDHRED LA

8.4.3.4 FEHIELEH L THHERTE

INA240-Q1 @ REF1 & REF2 B> 2 H LT, AID =22 /3—% (ADC) F/2lIMO T > T ~D T AT ARl iR D7-8
W2, HAEEOHR SERFETEXET, REF %, &R, 77V R, SR B — X 2DV 7 7L RAE R E
BT HIOREISNTOET, REF B2 AWCEL . D ERIIZEH L TAT AT 58 AAZ LD TEE NS
NET, ZOMKRTT 7R EHTEEE, K 8-8 IIRT I, HERIIOB A ELHEL L ZBE LT %
FERLET, 2O TIE, 7o O IV R EBELTEMA T2 8I3 B8O LEE A, WA B —F
ADEACINT SAADHREH AR IR BA KIF T rIREE 3B 5720 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 EEBMEFRALEY 77 VL ABEDRTE

8.4.4 BRTEREDFH

INA240-Q1 OEXRIIAR (FBRMFHERZSI) (2T EER BRI ORI (S AV iRZE, A7 vy MNaZE, FEEMR
PERAELRE) BWEENTVET, ZNOT X TOMEBIORRZER Y & & e AR, BAMEER IR HRI Q0
Blv, THAAADTRFRELZ IEFEICHRE T3, T T A AOEERM R TILERHVE, —EBOERKY
YU b BT=H TR, "L OT —H L —NMIAFEAENTZIHRIN COET, 72720, ZOAFHRAETEN EMR DX, HED
—HEOEESRMF DR TT, ZOR R CTAFTREEIRETHE, TNOLDOREDBESRMENSDRAEICEI> TR AR A
FEEPESN2L 72 A7  ERHIRSNET, 20t riarTid, il x OBEERAP L BEDOSIFICRTAIRLD
DM BB DENLT NAAD G FHRRZEEE A T2 HEIC OV THRIALET,

BHROEESRMN GO RICE DI R EL 52 5 OFMEL T, 2 SOfE#K 8-2 L& 8-3 ITRLET,
R EER REOFRLRSN TR, TS AR TRAENE DR EIH DN E LMD IEN TEET,
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8.4.4.1 BEERLIR

TNNAAD B FIRAZE TR N DO B L KT+ — ﬁ%lﬂ’]?‘ﬁ%%ﬁ/*—x‘i TFAVREZE, JEEARE, RMEBR B, AT 7y
FMEHEFRZAZTT, INA240-Q1 D56 | AEIRREDOEICIXIENOFRRER AR (V7 7V o ABEEBRELEMFENET) b
aiﬂi*ﬁ

84.42 V77 L REEBRLHEZE

V7 7L RAEEBRE X, T A ADOEREL O LR 7 7L AEE % INA240-Q1 IZHIIIL 728 X123
ETHREDORESERLET,
8.4.4.21 GRRAEDHI1
x 8-2. ABREDHE : fl 1)

G Hix=a = TEYEME

%Dﬁﬁ)\jjjf7ﬁzyhﬁitﬁ VOS —_ 5“V
]
RHHEEIC LD AN A7 E ————— x (Vgu - 12V)
o WA A Vos_cu . (*5=) ouv
V7 7L AEEIZLA AT
Ty MEEASE Vos_Rer RVRR x |Vg /2 - Vgeel Opv
BEATIA T2y MNEE Vos_Total \/(Vos)2 + (Vosicm)z + (V087REF)2 5pv
gﬁ* 7By MEIENDOR Error Vo VOS—T‘“"" % 100 0.05%
SENSE

AL RRFE Error_Gain — 0.05%
FEE AR PERRE Error_Lin — 0.01%
R . \/(Error_VOS)2 + (Error_Gain)® + (Error_Lin)? 0.07%

(1) £82057—

ﬁli\ |NA240A4-Q1 N VS = 5V\ VCM = 12V\ VREF1 = VREFZ = VS / 2\ VSENSE =10mV ’CEW%%#’W:‘BO)’CTO

8.4.4.2.2 BEEAEDA 2
* 8-3. AFtREDHE : fl 200

G Eikca = TEYEME

YIS 1A 7 /vy NEE Vos — 5uVv
1
FHHEEIC LA ANA 7 & ————— x (Vgu - 12V)
o NEEA BN Vos_cm " (2mee) 1210V
V7 7L R EIZEA 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
w REE \HDEH V
%\772]‘7‘12 Y MEFED DO Error Vo VOS-W' % 100 0.14%
SENSE

AL ERFE Error_Gain — 0.05%
JEEARIERR 2 Error_Lin — 0.01%

18 Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA240-Q1


https://www.ti.com/product/ja-jp/ina240-q1?qgpn=ina240-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSE76
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSE76E&partnum=INA240-Q1
https://www.ti.com/product/ja-jp/ina240-q1?qgpn=ina240-q1

13 TEXAS

INSTRUMENTS INA240-Q1
www.tij.co.jp JAJSE6E — AUGUST 2016 — REVISED DECEMBER 2021
% 8-3. A REDHH : #l 2(') (continued)

MFE Cihe X IEHEAE
P . \/(Error_VOS)2 + (Error_Gain)® + (Error_Lin)® 0.15%

(1) i< 8-3 @%ﬁgii\ INA240A4-Q1. Vs =5V, Vem = 60V, VRer1 = VRer2 = ('R VseNsE = 10mV CRGSNZHDTT,
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LERA, T T DATNCT VAT T 056 tERE~DOR B L/ NRIZINZ 5728, o' rvay
DITARTGA AN TLIEE N,

2P — DR EF B A BB ISP AT | BRE BOIERT AN EZ N T RROENDIHEERHOET, 7V ZDHHN
B, BT T O, BT AN R E T HET AN DB NS ET A, ZONE TIEH I EEE

(SN CWB A I L > THIESNDIRI A B —F 2N EBAL L £T, 74V ZEELETHH) 1 DDA
BT T DATE T, ZOGFNET A NVZ) T BB SIVET D, 7S AD MR KT T BN R/ MRIZ
72555 EEL CHRMERIRTANERHVET, AN ESN 7 V2% X 9-1 ITRLET,

AMA—— N A
Re l IN-
R § Bias o ouT
Rs T REF2
ANA——— N A «Nv—{
REF1
|
GND
9-1. AAEVICEBLAEZ 4 IVF
SMF T DO EFIERFU LR ERR A Z T IRKNC R DD T M E DR T AR T 272010, ZRHDEFHELOfEIL 10Q

LUFIZLTLIEZE W, [ 9-1 1R T ERASAT A Ry I\U*—ﬂi\7\77E°‘/0>F'EﬁK?E%beﬁfﬁlﬁﬂﬁﬂéﬂtk% 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
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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 WMHFANBROT A BRERBETS M AE

SMTFHESL (Q) TAVREREK FALZE (%)
5 0.998 0.17
10 0.997 0.33
100 0.968 3.23
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FRAZDMEREZ TR T80, ZOFRETIZZ A7 20VIV D INA240A1-Q1 2RI, 5V BIFASE &ML ET,

V7 7L A NZE D )R S OFREE 7 ar O HREFERAL T, BIRE 77 RICER LT REF1 SERICE R
72~ REF2 THEIL V7 7LV AREIVRAT— VIZERELE T, ZORBRIZED  SAR—FEBHRHAEN[FEIZ/R0E
T, FFX VT 7L R BB R WCESG L, ANERDERE) 7 7L AEE CEREI 5208 TEET,
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T 5720, 100mQ OENBHREITOET,
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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.

123 Y R—F- VY=

TIE2E™ HR—] 74 —TAlF, TV =T PRRGEF 2O R LRI T Mm% 2 — R bitgE o
BN TEDLLGET T, BEFORIEEZMRBR LD, ME OB Z L0528 T, R CHER B2 REIELZ
ENTEET,

Vo8N TNWAar 7o id, S THEE ICLY ., BURoFERESN 2L DT, 2oL Tl O R T 58
DOTITRL BTG Tl O BEZ R L7Z6 DO TIEHDER A, TI OFEHSEHEEZERBL TSN,

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.
13 AHhZHb, Ryo—2, BLUEXER

LA D=3, A =Tiv Ry — 2 BEROE T T FR PSS TOET, ZOHRIE, FEEDT A
AN LTRSS T DR DT —2 T, ZOT7 — AT TERIERINDIEN DY N2 AL MIBGET SN HE
bVET, AT =2 —bDT TV PRAMHISILTODEEIE, Bl AR OFAZ ZH<TEI0,
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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 ®3) (4/5)
©)

INA240A1EDRQ1 ACTIVE solc D 8 2500 RoHS & Green  Call TI | NIPDAU Level-2-260C-1 YEAR  -40 to 150 240A1E ——
INA240A1QDRQ1 ACTIVE solc D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 125 240A1Q Samples
INA240A1QPWRQ1 ACTIVE TSSOP PW 8 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40to 125 Q240A1
INA240A2EDRQ1 ACTIVE solc D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 150 240A2E ——
INA240A2QDRQ1 ACTIVE solc D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 125 240A2Q P—
INA240A2QPWRQ1 ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-3-260C-168 HR  -40 to 125 Q240A2
INA240A3EDRQ1 ACTIVE solc D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR ~ -40 to 150 240A3E Samples
INA240A3QDRQ1 ACTIVE solc D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 125 240A3Q ——
INA240A3QPWRQ1 ACTIVE TSSOP PW 8 2000 RoHS & Green NIPDAU Level-3-260C-168 HR  -40to 125 Q240A3 Samples
INA240A4EDRQ1 ACTIVE solic D 8 2500 ROHS&Green  Call TI|NIPDAU  Level-2-260C-1 YEAR  -40 to 150 240A4E
INA240A4QDRQ1 ACTIVE solc D 8 2500 ROHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 125 240A4Q Samples
INA240A4QPWRQ1 ACTIVE TSSOP PW 8 2000 RoHS & Green NIPDAU Level-3-260C-168 HR  -40 to 125 Q240A4 Samples

@ 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.

@ 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.
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® 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 INA240-Q1 :

o Catalog : INA240

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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http://focus.ti.com/docs/prod/folders/print/ina240.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
ole & olo & 0 o T
& © o|( o W
resl |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0O 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
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)
INA240A1EDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A1QDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A1QPWRQ1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
INA240A2EDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A2QDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A2QPWRQ1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
INA240A3EDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A3QDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A3QPWRQ1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
INA240A4EDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A4QDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA240A4QPWRQ1 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)
INA240A1EDRQ1 SOIC D 8 2500 340.5 338.1 20.6
INA240A1QDRQ1 SoIC D 8 2500 340.5 338.1 20.6

INA240A1QPWRQ1 TSSOP PW 8 2000 367.0 367.0 35.0
INA240A2EDRQ1 SOIC D 8 2500 340.5 338.1 20.6
INA240A2QDRQ1 SOIC D 8 2500 340.5 338.1 20.6

INA240A2QPWRQ1 TSSOP PW 8 2000 356.0 356.0 35.0
INA240A3EDRQ1 SOIC D 8 2500 340.5 336.1 25.0
INA240A3QDRQ1 SOIC D 8 2500 340.5 338.1 20.6

INA240A3QPWRQ1 TSSOP PW 8 2000 356.0 356.0 35.0
INA240A4EDRQ1 SoIC D 8 2500 340.5 336.1 25.0
INA240A4QDRQ1 SolIC D 8 2500 340.5 336.1 25.0

INA240A4QPWRQ1 TSSOP PW 8 2000 356.0 356.0 35.0
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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.
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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.
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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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