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7.6 LAV (continued)
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7.6 LAV (continued)

E TA =25°C , VS =5V , VCM =12V H VREF = Vs/2 HﬂL{}”JJ/%L ( l‘%ﬂF%ﬁﬁEEﬂ )

1 1 1 1
© 2-Vpp Output Signal
gs

3 $3

532 3a

Es ‘ 3°

oy

5 Q 0

5

82

2e ! o _ 10-mVpp Input Signal

ko] © .=

s 52

>

22
2oy
Time (1 s/div) Time (10 ps/div)
VS =+2.5V VCM =0V VD||: =0V VREF1 = VREF2 =0V 10mVpp ﬁ‘AJJ\BJ/I\E/I(
VRer1 = VRer2 =0V DU 2R
& 7-19. 0.1Hz & 10Hz H BB Bl 7-20. Bk N
3.5 35
3 3
e 2.5 v 2.5
2 5 2 =
— i< — =
© ©
=S 120 15 3 5 120 —— Common-Mode Input Signal 15 5
2 5 2 . —— INA240 Output g
=] < 3 <
£ & z £ & z
3 3
s 3 S 30
5 0 —— Common-Mode Input Signal 5 0
g —— INA240 Output E
8 -30 8 -30
Time (0.25 ps/div) Time (0.25 ps/div)
EIHR R
B 7-21. A e R s e 8 B 7-22. LA PR A e 8
-
gs VAN
ow
=0
(9]
L=
= 2
s
i>
=10
ga
@ 0
Time (2 us/div)
VRer1 = VRer2 = OV
& 7-23. J3 3L

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA240-Q1

Submit Document Feedback

1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina240-q1?qgpn=ina240-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSH56
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSH56E&partnum=INA240-Q1
https://www.ti.com.cn/product/cn/ina240-q1?qgpn=ina240-q1

13 TEXAS

INA240-Q1 INSTRUMENTS
ZHCSH56E - AUGUST 2016 - REVISED DECEMBER 2021 www.ti.com.cn
8 E4nii e

8.1 iR

INA240-Q1INA240 2 —F B AR # , B mILEEE . S E. BEB RIS B et
(CMRR) , JFE.A 1850 it ik 55 FE R H1) (PWM) 05 Zhag . 3537 PWM 6| AR T AR 5 PWM 155 4H5¢
g S 5 BRI . 22 AN 23 WiAS T A T R 40 P A 0 ) B b LIRS LS AR BT 7 P s A i L L

8.2 ThEE T HEIE

Vs
2%2%%
"] PwM ouT
IN+ || Reiection |_aan, . 50 kQ
REF2
50 kQ
REF1
GND

8.3 ki B
8.3.1 MAEBMNGE T

INA240-Q1 5 £ &b FH %5 LS Y B N B ORSEASEIR AR o SR | B 2t A PWM R F F) PR IR0 62 17 PR F i A\ A% -5 7] BLIE
RO, Rptm BRI JFRA IS O

8.3.1.1 BHIE7 PWM #i#£_1E

INA240-Q1 ({1507 PWM I ShEe N 1 % KR A V/ At BRSEE. 5 PWM (555G K AV At LA
A5 T e ML BB 2R SRS AT O R AR N o AR 40 b, SR BI85 55 T8 R PR AL B R A VI At LR
e, XSS RS B2 &g A . INA240-Q1 SR s L Bidim s Rt |, Al 7E RG X L K (Z S5
M2 BT D KE AVIAt B . SFsuEBE TR, = AC CMRR 5155 i fi4h &, {# INA240-Q1
REfE S OETE /N g I S IR AL -

8.3.1.2 A E#HFE
INA240-Q1 #i N5 SACKE M IR |, ZAERT ORI R A VAt SEREBEAS (/N T30 PR A K. xFiEE 5
HHL. BB R AR T S5 B FAH S/ PWM 155, W 12 0 H I AR A8 Ak 3 FE L T PR ) PWM SR B8 1 %

INA240-Q1 77 98 Hh 51 Py #B LRI ECR 3 10 - 3dB 7 5E5E X 5 WS I A “UAF MR o Sl 98 RT3 A DS I A
Kb B L S 7 B DR A ek R R R M S B R S R A T, PR LR R RE VAT A 8 RO RIS [R] |, JF HR]
RE 2 A0 B2 i 2 1) 82 s L
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Kl 8-1 fon T s BEAR AR A PERE 2 IR SR L2 AR THOR 48 7 5 1Y) _E BR AR AN, iR 00 3o 9 =1 1 o R i3
AHIAFIAR . B, P10 B 56T A HE INA240-Q1 Al TRl | 262505 JE B d i S AL I R L1

X R ER HBURE SN, K 8-1 SRR B RO S A A BRI AR M BEVE o B TIOR AR 7 98 46 28 7T
THEFRF , RIS 5 DURR B IROR . 3 T T oKl 58 R | M5 SRR BRI M2k
PUTE T e R IR SRR S P P P B R IR A o 5 A i 2 I8 Y F s P AT DRIV DU R B Wb v R IR IE
PEREAKCTF R BT & ARG

10%

1%

THD+N
N

0.1%

—— 90% FS Input
0.01%

1 10 100 1k 10k 100k ™M
Frequency (Hz)

& 8-1. PEREREMR LI IE L

8.3.2 & FR/RIN re FH. (Rsense)

INA240-Q1 3 i 0 52 P i 7™ A2 PR 22 2 P H SR S PRI B2 o % L BEL 2R A5 PR Oy A /el P BEL A8 B A0 L BEL 2 o 188
PTG, SR VFIN 12 F A e BELEE 79 i P S S NS S T

S SN L 7% 1Y) T AR S 3 T N ) S AR PR, DR E S B R AT R AR N TS, DA FTI  BR A
AR o R/ FRUER I R PHL 2 R 2 T RO TR E |, H R RS T BE R A N TG B R R R AN B 2R G R 1
ANNTE B SR A5 SRR T RGREAT 23 ATE R SR I RE D) .

F i PR RN L R P 2% B8 (1 S B L DR RS - R A PR U R R A HL BHLE B B K TR AR . BORIIH
BEL % PO I P SR P SRR AN &, (I BB AR A ThRE . SRR ThAE R, BB R AR, R PR
D AS RSB . IS SRS , BURAE S I R A EE 2 BRAIR , RO TR E R ZAE N & A5 5 1 i S
P LEAR A8 /0 o B e UM G P Ve T ST 404 DK 17 PR VAL R Pl PELAE o 8 K Fi B 2 5 B0 R G v 1) T R FE A
m, Xt — DA RGNS T RECR , NERE S B FE T S B DR H .

N 3 LR R R S P 2 23 FRL SN o K BN 22 0 R 7 BB/ R TBOK 2 48 2 SR S DL AR TR 3%
B s . BN IR LA, (B OCHR BERBCK I BOR A A B . BOR B 2 e EE S 0G0 iR 22 AN 7 2
e, IR E BRI E BCA WG /1. —HE UK, mPE AR R BT HARIEAE BTN D33 T KA i IR H B 2R
AR 25 BOR28  E . INA240-Q1 $24 100V/V F1 200V/V 1Y 2 00, A $ Ak = 38 2 8 B IR 7 W RS (E AR T
250V EOL T ORRF R RE KT o X LEERAF SR VR A BRI 23U L BELAEOR S BB AR A DD AR R, (RN s A2 v 2%
Gk R .

81 WoR TEH INA240-Q1 PN ANFI I 2 AR ASTRAT AN ) 45 SR 7= 1. IR h Bl vl AR, e o
(& F TC VR /N B 203 P BEL & R P T R A M D3RR 77 St AR 22 R o 3R A3 1 AE (] INA240-Q1 34T i
TR B 148 S AT FL I A 2 AN L A5 FE iR 22 T A B

% 8-1. Rgpnse B FAI TR FEE(D

25 e INA240A1-Q1 %%INA24OA4-Q1
s — 20VIV 200V/IV
Voire A K2 N L Voire = Vour/H# i 150mV 15mVv
Rsense FEL SR L BEL Rsense = Voire/Imax 15mQ 1.5mQ
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# 8-1. Rgense EFEATIZRFE (Y (continued)

ZR
P S
# FR INA240A1-Q1 INA240A4-Q1
PrseNnsE HL JAC SN B BH 28 T SR FE AL Rsense * Imax 2 1.5W 0.15W

(1) R = 10A , i RE B = 3V.
8.4 FFIREMRA

8.4.1 i P ZEE 5| IR et o

8-2 TR T b B A TG B (MR FE i . INA240-Q 4 H T TG B Ay 9 o 1) ORI R A

VS

o}
Vs
AA%Y
IN-
A% - ouT °
A% +
IN+ REF2
L
N 7
N/
REF1 PN
GND

B 8-2. & XA TSR B A i

&E
H271% REF1 5| sk REF2 5] IERFMFMAME T GND 20T Vg I L

i AL AE S A REF1 A1 REF2 Jtin— el A H BRI E it i I . v N JER B A ST a k45 . A
SEHES| 2 18] B R 2 57

8.4.2 B[] FLJ I B A FEAE 5| B

B A SV IE I P B R S AE — N7 ) B A . X TR R R R S A A, RS IERE R
T (S0 LI A f it 365y ) BUERL ( S0 LI VS BN fitt #8653 ) « Fiaa 25 AR R R T
S tE UL B . TR A A Y 5 BRI O 2 5 T A T 2 P FEL S ) FELIAT B L B o SROBOK i ik v 5 B 1)
B, AR N AE A A RERE TEOR AR A 1 R0 R R Bl (I ) o W SRIBCR AR SEAE S| B | DU N B A 6 A5
IEA R TBOR A6 H Ry B #8311 ) o

CUR #5800 38 1 4n o] B AR DU B i

8.4.2.1 LIBA G HERTHi 1

P BAT e 225 30U Y ) B B AT INA240-Q1 I, PSR S A\ i 3 5 N A7 OV 220, it
P B R R ( n &) 8-3 R ) o
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¥f
VS
A%
IN—
A% ouT o
NN ’ +
IN+ REF2
[JVNA"“{::::::: REF1
GND

Bl 8-3. DAz B AE )

8.4.2.2 L VS HEMEHIFH

IR P R S| B I ORI B R AT VS R (0 B B e E I B 5 2 R R R E RO A
H 55 AN A g ] FRL I D PG, AR P R SR R (] 8-4 Pl ) .

VS
o)
VS
2%%"%
IN—
%% ouT o
a2%% +
IN+ REF2
GND

1

& 8-4. DL VS AEEAER M H

8.4.3 X Ja] AL AL B Lk 5| gk

WA FEVF INA240-Q1 AEPIANT5 A) L e i v B s P as 1R FE iAo 6 T IR AR 1B D0, bl v s mT AT B N
HE AR N BRAG YO B N AR (T (B — b LA TE B R B e Sy N B BN AE PN JT ) A VE A E . (H2 , 3
MR AR, HErES A AT BLR E AR AR S
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R SUAERAE i |, ARG SRR RS BT EIR R AT OV 20 AR OLT |, fth i
SRS SR E WA 8-5 . 2 IN+ SIJAIARXT T IN- SRy i, i i IS PR B T 2 v L e, i
2 IN+ 5B T IN- SR IERS S s SN . SR AR A S (i B SRS A H I R AR T 7%

8.4.3.2 i 8% 1/2Vs H /&

Vs
o
VS
AAVAY;
IN-
AVAVAY; ouT °
T > REF2 REF5025
25V
REF1 Reference
GND _J_
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& 8-5. S ERE:HER H

B — AN EERE R VS, B —ANEEE] GND 51, A Z AR FHwEABEEN— ,
8-6 Flirn. XF 7 ik My i e = AL Lh gl st e, FEIX PRG0S, Har i R AR AE VS/2 (T 78 i\ i Jit i (1)
o) .

VS

O Output

o)
VS
AYA%Y,
IN—
NN - ouT
NN +
IN+ REF2
REF1
GND
N

8.4.3.3 FiHu il R E R S e B

& 8-6. 1/2Vs Hi E#iH

FERXFELL N | B—> REF SIBLBERSM |, JR¥ 5 —A REF SRR IEAE | IR SR EEMERR L 2, anf&] 8-7
Js 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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&l 8-7. Hh oM EREEMES

8.4.3.4 [t/ B A [E AR E i H

INA240-Q1 REF1 #1 REF2 5| i 7o Vi 5 4t o e 9 R o5, DU 22 0 FEL % o 12 B AR 4 4% (ADC) BRCHAR SR
. REF 5l N EERR BIE . et g sl KPS R . REF 5] AT DUEREAE — i 4 F s B o0 1K 28 it
ITImE , DASEELE & S B . W SRR SR C B P ORES , il 8-8 Ao, WULKE A AR T L BE ) e A
MR ZE G S . AR UTE I E ol O s 5 B E S |, BN S BEBUR RS 2 X 48 2R 1 B JUA% 7= A2 A F

AR

Vs
o
Vs
AW § Al
IN-
NV
out TO ADC+
A + REF2 ¢ TOADC-
M REFT §
R2
GND

& 8-8. i A HFH 2 AR IR B2

8.4.4 M BIRE

INA240-Q1 HL G ( S 4 TH7 1 R ) BRI AR ZEDT (PInI stk 2 . R R R Z M AR R
) o U RPRIGERBMRIRE | BT RERMIRE SR N T HERTH RS RUNIRE | E
FOIE ST TAESAE . —LE R AL S B R T e T A RIRE . AT, RADRRIRZIRAE— iz
T2 IR B BE N A R HETR I . BRI 1 E B RRZER M EA IR, BUY SRR E TR &M IR i Z 8 A 2 8
PR SRR ZE . ATTRHE T AN IRZE IR DU TR R A6 1 TR SR E A ST A BRI .

* 8-2 K 8-3 AL T ARG, VEATEET T AN R AR S A QAT S AR R 22 B IR R T IURLME AT AR R
T, BVEN A P 3RO R Z MR ZE T Z KM 245 B

8.4.4.1 (REW

X S AR IR ZE R B K R SRR T R Y e R e L AR L LB EE AN G B R IR 22 . X T INA240-
Q1 , BARRZEME P IE RS — DNIINIRZZIR (BRI ZEE B IENFILL ) -
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8.4.4.2 BB [EHIHIHRE

FEE LA EE A5 170 INA240-Q1 it i i 25 45 1 FELR R v i R 6 M P TR P SRR R iR 2

8.4.4.2.1 EARRERA 1

% 8-2. BB | RH 10

i 5 &R SRUE
VIGE TN R R Vos — 50V
1
VRINT S e R 1A 46 ———— x (Ve - 12V)
N T L Vos_cm (*5=) oV
10
VRN T ek oy
{)J\Zégg] %}{%%E%U\miﬁj Vos_Rer RVRR x [Vg/2 - Vggf| ouv
TN T Vos_Toa \(Voo)? + (Vos cu? + (Vos ner)? 5V
V otal
5 F1 0 N S I 3 2 Error_Vog % x 100 0.05%
SENSE
WS iR Error_Gain — 0.05%
ARz Error_Lin _ 0.01%
JoyTe _ \/(Error_Vos)2 + (Error_Gain)® + (Error_Lin)? 0.07%
(1) ﬁ 8-2 Eqﬁﬁﬁtﬂ INA240A4-Q1 ) Vs =5V ) VCM =12V , VREF1 = VREF2 = Vs/2 E_ VSENSE =10mV Bﬂ‘ﬁﬂlﬂ{]o
8.4.4.2.2 BiRRERE 2
# 8-3. BMERETE & 20D
i #5 &R HAE
%ﬂﬁﬁﬁ)\gﬁtﬂ EEE Vos J— 5HV
]
VNS NG DNGL ——————— x (Vg - 12V)
Nk R Vos_cm (curme) 124V
10
VRN T Bk bR T
ﬁigﬁﬂﬁﬂw i Vos_Rer RVRR x [Vg/2 -~ Vieel 5V
SH N AL HL Vos_Total \/(Vos)2 + (VOS_CM)2 + (VOS_REF)2 14pv
V
3K BN 2 LT i 22 Error_Vos % % 100 0.14%
SENSE
a5 iR 25 Error_Gain — 0.05%
JektirzE Error_Lin — 0.01%
Jryn— N \/ (Error_V,oe)? + (Error_Gain)® + (Error_Lin)? 015%

(1) 2‘2 8-3 E‘]ﬁﬁﬁ%{i INA240A4-Q1 , VS =5V , VCM =60V, VREF1 = VREFZ =0V , VSENSE =10mV H?é#ﬁﬁlﬁ"]o
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9 7 AL

#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 .

9.1 MAfER

INA240-Q1 7T U2 L e ATt L i Rk 00 F BEL S I 7 R T L I o AR SR B SR SRR ) T R A T 2 D B ) X 1)
Bt FRIE. A INA240-Q1 BEAT PYIBE F AL FEL AL IR, 122 130 T L DA WA #R A

9.1.1 SANIEE

#HiE
T INA240-Q1 BEATHS 1 I SN AN 75 EAM BB S | PR AN WA B B TR A8 o W SRAE UK A%
Ry N\ i 3 FH DB s e, IR AT T A IR, DU KRR 2 M s b o 5 BE RO B2

AR IEAE P B EER AT RE G BN FL LS T AT AN IE B . W RS T B A I AT A6 67 B A T R UK A (K
H o R D U A TS A i L S T DA R BEIEOR , (HAZ AL B S AR T B Y R 51 A AR A AT L B A R
BT 5 NIBCE BE PR AL B A IRUBOR S A S . L7 B e 2 I JEEOR | (R AU AR ot
LS R PR b A B R M e R . ] 9-1 SR T — AN CE TER N S| 8 i 45 o

VS
ANA—— ’ AN ———ANA——
R g Bias o ouT
+
Rs —‘7 IN REF2
AAN——s— — AN MN%
REF1
GND

& 9-1. ZERIA 5| I L KIB S A%

AR H K L B 2l R AN B R 2, DRI R X e ep B B B B ORISR AE 10 Q BIE /DS |, DU KSR . S 7E
NG IR 22 53 B R, ] Q-1 v i ) P 3 s B P 28 2 7™ AR AN DL FE A N\ A B2 PR ( S0 11 9-2 ) o nSRAE
FEL I R VAN I A A1 B4 A0S 5 TEC I U FELREL S, ) 5 nf i P OEL 8 194 i ) PR P 2R T o 2% P LS 20U L PEL 4 R PP ) 22
TMRZERIE . BTN REEZAN , m A Z SRR R & B IR | RO IZ AR R AR S BRil 45 i FLEE
A,
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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. I A\ mE RS E WA BERKKR

BN A1 E ik e 2 P REL 2% OUI R I SR 22 ] DU A 5 R0 1 i 5Es e, Hoh sl s iR 2R A R 2 oA
o

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

A RATHSE T RE 1 s S s iR 22 R, DA B b b s R G B B SR R 3 2t iR 22 . iR 1 ISR
TINER) B Bl 5 5% P FEL 7™ 2 A S BBl AT AS 1 17 2 B 0 R R 22 . 3% O-1 3L 17 LA R FELAEL 0 498 2 5% 7 DR A 1
R

. 3000
Gain Error Factor = —————
Rs +3000 2
Horr
*  Rg 24N uER & A
£ 9-1. SR PR3 2 R 22 R ORI 28 1R 2
AMERERE (Q) WRRER T WRRE (%)
5 0.998 0.17
10 0.997 0.33
100 0.968 3.23
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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 ©)
@ )

INA240A1EDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 150 240A1E
INA240A1EDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 240A1E
INA240A1QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 240A1Q
INA240A1QDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 240A1Q
INA240A1QPWRQ1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 Q240A1
INA240A1QPWRQ1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 Q240A1
INA240A2EDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 240A2E
INA240A2EDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 240A2E
INA240A2QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 240A2Q
INA240A2QDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 240A2Q
INA240A2QPWRQ1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 Q240A2
INA240A2QPWRQ1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 Q240A2
INA240A3EDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 240A3E
INA240A3EDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 240A3E
INA240A3QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 240A3Q
INA240A3QDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 240A3Q
INA240A3QPWRQ1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 Q240A3
INA240A3QPWRQ1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 Q240A3
INA240A4EDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes Call Tl | Nipdau Level-2-260C-1 YEAR -40 to 150 240A4E
INA240A4EDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 240A4E
INA240A4QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 240A4Q
INA240A4QDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 240A4Q
INA240A4QPWRQ1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 Q240A4
INA240A4QPWRQ1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 Q240A4

@ 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.
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® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead 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. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF INA240-Q1 :

o Catalog : INA240

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|
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
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 353.0 353.0 32.0
INA240A1QDRQ1 SoIC D 8 2500 353.0 353.0 32.0

INA240A1QPWRQ1 TSSOP PW 8 2000 367.0 367.0 35.0
INA240A2EDRQ1 SOIC D 8 2500 353.0 353.0 32.0
INA240A2QDRQ1 SOIC D 8 2500 353.0 353.0 32.0

INA240A2QPWRQ1 TSSOP PW 8 2000 356.0 356.0 35.0
INA240A3EDRQ1 SolIC D 8 2500 353.0 353.0 32.0
INA240A3QDRQ1 SOIC D 8 2500 353.0 353.0 32.0

INA240A3QPWRQ1 TSSOP PW 8 2000 356.0 356.0 35.0
INA240A4EDRQ1 SoIC D 8 2500 353.0 353.0 32.0
INA240A4QDRQ1 SolIC D 8 2500 353.0 353.0 32.0

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
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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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