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Gserr SRBEERIRE +0.3 %
Gs_pRFT PHREEEBFRERE Tp =—-40°C & +125°C 30| ppm/°C
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INL Mo gt +2 m%
DNL ENELl +0.1 LSB
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T:E TA =25°C y VS =3.3V y VSENSE = V|N+ — VlN— =0mV , VlN- = VBUS =12V H:BFIJJ?EE} ( %QF%ﬁiﬁﬂﬂ )
B \ WiAF A | ®0ME ADE BAE| A
SMBUS
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= = = - °
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6 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: INA232


https://www.ti.com.cn/product/cn/ina232?qgpn=ina232
https://www.ti.com.cn/cn/lit/pdf/ZHCSOV6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOV6&partnum=INA232
https://www.ti.com.cn/product/cn/ina232?qgpn=ina232

13 TEXAS
INSTRUMENTS

INA232
www.ti.com.cn ZHCSOV6 — DECEMBER 2022
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F(scy) 12C mfehsTER 10 2940]  kHz
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6.8 HE L

E TA=25°C, Vys=3.3V, Vem = 12V BARK Vsense = (Vine — Vine) = 0mV BHUIS ( BRIESHHEA )
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6.8 HLH %14 (continued)
E TA=25°C, Vys=3.3V, Vem = 12V BAR Vsense = (Vine — Vino) = 0mV BHUIS ( BRIESHIHEA )
100 1.5
— IB+
— |B-
L 75 !
£ g
S R = 05
& 50 5 \\ /
3 3 o >
& 25 g —
8 R @
s |~ g °° ~
p IS
@ 0 1
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< 03 g .
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8 o1 —— 8 Y
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-0.1 -2.5
0.2 -5
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6-10. RAREERSHEBE (1B+, 1B-) HHXR 6-11. MAREBERSBEENXR
15 560
ié, 12.5 480
< —
s . < 400 o
2T 5 | -
£ 5 3 320 /
2 =
3 25 8 |
» . @O 240
s =)
& of &
32 160
£ 25
-5 80
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Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 9

Product Folder Links: INA232


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina232?qgpn=ina232
https://www.ti.com.cn/cn/lit/pdf/ZHCSOV6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOV6&partnum=INA232
https://www.ti.com.cn/product/cn/ina232?qgpn=ina232

13 TEXAS

INA232 INSTRUMENTS
ZHCSOV6 — DECEMBER 2022 www.ti.com.cn
6.8 HLH %14 (continued)
T:l_: TA =25°C y VVS = 3.3V , VCM =12V L;{& VSENSE = (VIN+ - VIN—) =0mV Eﬂ‘iﬂ']% ( F«%;F% ﬁiﬁzﬂﬂ )
400 5
< 4.5
3
-z 4
1 —1 § a5
=N .
g // g 3 L—
o ey
O 300 € 25 L
2 — o —
8 | — 3 2
= £ 15
3 250 @
o 1
O 05
200 0
1.7 2.2 2.7 3.2 3.7 4.2 4.7 52 55 1.7 22 27 3.2 3.7 4.2 4.7 52 55
Supply Voltage (V) Supply Voltage (V)
6-14. AR SHEREERMNXR 6-15. BB (XM ) ERFRBERBHXE
14 380 T —TT T —T
- Continuous 12C Write Commands |
< 12 365 N
< —
§ 10 :if“ 350
& 8 :I é Idle SDA, Clocking SCL
- ’ 3 335
g 6 S g
5 ?
5 ~ £ = 4
9 // g %/
-C% g ———— 305 ==
0 290
-50 -25 0 25 50 75 100 125 150 1 10 100 1k 3k
Temperature (°C) Frequency (kHz)
6-16. B (<M ) SREEBNXR 6-17. BBARMSIN 4 (SCL) MEEMX R
60
<
=
S 45
s
&
€ 30
[
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o
§°
3 L]
. |
1 10 100 1k 3k
Frequency (kHz)
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7 FAGEA
7.1 BER

INA232 —EH I12C Ml SMBus RAEONBFHREVBKR. ZREBERN DM SR

, HEBRE

WRBUSEE RS, TSR EY TECENE R, ERXERBRE (ADC) TikE N FRINRTEE
X, I 6T HE GE T SR R 1 THITEE. FH a4 =T HX INA232 HIFHFTFRER.
7.2 ShEERRE
Supply Voltage
(1.7Vto5.5V)
o
CBYPASS
Bus Voltage 0.1 L'L
(-0.3Vto48V)
N TI Device
High- S~
S?de RN R VS %
Shunt |
T~ : < SOAL | .
o i . SCL
Load : : Power Register >
i i I’C-, SMBus-, %
L IN+ T i R Compatible

Low. i 0 i ADGC O/p— Current Register oo
Sid |
Shun‘i % IN © O—|~ Voltage Register »> ALERT o

1 A0 o

Alert Register >

= GND

7.3 M3

7.3.1 SERE B RER (ADC)

INA232 £ T —/MEKXT 16 1 A-> ADC, % ADC #ITTZRER , TAEBSRBEEME
ERNAEBERAZL D ﬁ%ﬁﬂ%ﬁﬂf"iﬁ’g BENZESD

F IN- 1 GND #17

£ IN+ M IN- 5|2 R E,

ééﬂz%ﬁﬂﬂso 2R EEN &

B AR TRSKHAANDERE,

BT IN+ # IN- 5| BI4b 8 &

HEBESEREETEN B XA FE.

7.3.2 ThERitH

. 7-1 ERERMDERES RBEME
BEEBEENEE. NENBIRESESINERNS
fE ( BRIEFIHBITEIRERN 1) ﬁﬁfﬁﬁ—/\mﬁﬂiﬂﬂ%ﬁ%ﬁqﬂ SR

LEBEENEZFITESH,
MH/ENHREBNE

LLAHEN VS Bl BIREEE MMM

LEEMNE, AX
NE  ZE

MEENENRAKFBEMNN 500V , RAERIREN 0.3%. HTHEND
REBMHERE , PRBENENBERARETERABRZATRERE. BEXEBENS —MBR , &€
WE N EE FOREER  NAATERREEND REESE, EE2 R BEETRESR

S
S M BB B FR A9 Th R

AL ERNZERRIRNF ; Bkt , 5%

DEHUEET 2N BRI EENRIH

X L5 B R E M Zh REMIAN ZHHE

$¥ZIKZJ= MiTEHHRRENDRE

WH MBI RMEFFRA , ENEREFAFITEENNFEE, TE/DTIJETPJ?%—#ZIK#H*EF“E’J%um%ﬂlﬂ$
HEEZERZE , NS MESHNRNTOBEMRIENNHHEEES | HAXE TREKEE,

HHERART , AWM KSR,
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Current Limit Detect Following Bus and Power Limit Detect
Every Shunt Voltage Conversion Following Every Bus Voltage Conversion

N . Vo
UMUMILI%LILIILILIILIUMUMUMUMUMUMUMUMUMUMUM
G e G e e G e i I I G R L

‘ Power Average ‘

‘ Bus Voltage Average ‘

‘ Shunt Voltage Average ‘

71. WRUHEAR

7.3.3 EfRERR

WITRRMER |, INA232 BEREFERNAARERR , XEH/TJLMEE. INA232 BEH A fRE 27 o R KR
HEIENMIIRS THEHENER. BEREERNE —MBRE , EANESS KRN BFREZNERA AR
BRI SRS, EESNRFERQN LSRR , WA ARESFRUREBSENNNN. KM, ATF
EERERR , HAARKSSENEETRTREEEREE. ERERRNS —MBREBEAEAND R
AR AR BN EPER, FRAEANS RBEEERFES £ ENTZELEERNER.

LHBNBWEBERAER , INA232 PR REBRRZD. BEEERITFRIEM , 2 RBMAR[ LN EDEREN , NTiS
BRE®BRREM (ESHEE6-9),

INA232 REFTEHRNVNEN T EFRRERR , EHTELBENEN | IN- WEIVCHEBE, £ELZBEENSH
B, IN- 5IBIRHERER —MNERAR IMQ WRSBEE D ES. & ADC BEE RN TERMNEFFERHHLE
EREBRR.

7.3.4 {RE R IR MR 4 8 ESu

INA232 By BRELESEEI N 1.7V & 5.5V, ZSSM4REWE 1.7V BE TEIT , R aTAT 1.8V BiR%, BIfERE
ER1.7V, ZEE4talaiR 55k 48V NEBEEH ENER, XHARAE T ECREFESZBG TR TAERERT
BRBEEHNTFZRA,

7.3.5 ALERT 5|}

INA232 5 — 1R/ EEE 785 (06h) , AT ALERT 3IMI#THRE  UEXERINE-BAFRFEXNELHR
HRMEBH, ZRB/FEEFES[SATFNENTADEEFER — MR ERIEBEHFRMEN (CNVR , BR/
fFREZF 1788 ) LU 4] ALERT BIMMIGR, ETEMSEMNINE  BEXOBRRESFES (07h) AAERIRERE
ALERT 5| BE XA AR R E.

ALERT SIBITTSEEIX LA AT A BIRMAEF M E — Pt TR  WNMBERBELBE T —1MAFENHNRE, T
BWSEENENEIRDENT

. DREESTRHE (SOL)

PREBERTF RS (SUL)

B eBESTRS (BOL)

B BERTRE (BUL)

hESTFRE (POL)

ALERT 5|2 —/MFiRfH . HERB/EESFRTERNERDIEESEERRESFREPRENER , X
SIMWMEN AN, BRREEANEREXEERNEFIN - NRSIERIEREA , ERSERUVEL
BHIhEER B R AN BRRET FHREMBEA, Fl20 , MR SOL M SUL #iKit , Ao RBEERTFHR
B BEHRRETFRFNENNMR | ALERT 5|HIHERE K.

A AR BRI A MR RV IR BB IRAS |, EERM TR — MR ER FT R RReBAR .
HIREZ AN (CVRF) AISERMEERH —NE ALERT 5IHI B, MR- NERIVEEFN CNVR 13
R, BATE ALERT 5IRMAEEITIE SR | FBATER ALERT 5IMIBN ARG , KA EERZEEMRBR/ LT FRTH
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CVRF fi (D3) Ml AFF {i (D4) AHEBIRKIR. MEFEEHHLEZRESM , HEH CNVR U RBURE , BBLE
TFEHANEIRTIEE , ALERT 512X — MRS K B3R RE MR,

MREMINEEARBMER , ALERT 5| RIFRZE , N T2 WERFHIZIT.

BESHAR 71, THREEBRBRESERFTNESHNNEREHTHEREHOENF, flin , MRS ANER
hEERN P REBERER (SOL) , EBRS RBERREZE , BRRESFHPNESNESN S RBEEHLERUBE
REANEECKBLRENRE. RENSHNEEESERRESTFERNIZENE , AFEL (D4, BR/BRE
FHE)OMHMENSBFTER. BRT AFE BN BN , HBERRMELM (APOL , D1, RR/FEeEFFSR ) |
ALERT 5|fittiiE R BN, MRERYPEBSA , AFE U ALERT 5| EREFFHRHEASE R/ FETEF
BRBURELZ AR B A Mo

B BEEIRINEE (BOL M BUL , RB/FRESEFS ) EB A LEBEXRETINESNBEEESEIRRESESME
&  mREETRFAIEENIE , LWIEER N AFE 4 ALERT 5|BE N B Mo

WS TREBRINEE (POL , RB/(FRESTES ) tAEBSARLBEENEAK R ERITESHNINERESRSE
BE#HTHE  MRBY TESIRE , BfF AFF 1 ALERT 3|HIE R EX.

BERIENERENERRESSMNERNERBITER, At , MRESHFHETEISERRE , WA
RE-NHBRBAHANRHER. ETXANPEHERNVERNARTLEERNFEEHRESFRERBLN DG
B ANEH. EEIBERIIE , TEAXPRELNED IZHNREZ(FERNERRE , HBEIN FHEH
EFATRAF SR B2 £ X LR R K R B9 BR (B

7.4 B54FTheEE N
741 EEETEMRELT

INA232 EFARETEN (ELEMNME )  XEEXBEHTXLERRZE ADC IMIEZE1T. % INA232 & FiE
EETER (ARESFEEH MODE (igBR1117) i , BRINFELER — MO REEREMN — M ELBER
8

EMARKT  FEERRNEREXBEARES 7 (0h) ( BEESF 7R MODE fIiREN 001 ) 2ftK—1
BRER, IMHERTE-IMNENE-—KS, ATHREA-ITERER K BEFFRLIAEBREA , B
EERX T REZTHNER TR,

SRR INA232 , HEXRB EXREHROBENTA |, BIRENEEMEIREN (CVRF L , Bik/FEE
728 ) R AL R RA L KR, CVRF UEFEEKR, FHUEITE., IREREE—NLAPRNTRZEHR
B’E,

HEUTERT , CVRF {UBEER -

1. BEABRETES , RIENEBEXEE MODE VHEHR ; EF

2. EEFR/EREE RS,

7.4.2 B34l

BRYMAEITEN GEENMME ) 25, INA232 2 E - EEX , IR BSERNAARERR. MEEN
BT REREAFRENTE, MNMBEEXNTEMEFTE 100us. RHERFEEBREXF , EFEF-ME
EREARBEWRBEAIRESTFHET.

743 EBEM

H Ve BEET 095V (HAE ) it , IEFHFEHREMNERNE , kBN LBEM (POR), MIALBEFFR
HETESNTERERNEMIP. £ 72 BHTEOFERHERAEE,

7.4.4 BIPSERENRRFRZR

INA232 EEH NP RBEEMBLBEENEN T HBERATE, XX N8 A &R A AT ERR 140us B K
8.244ms Z [AIHTIEE, HRFEHEELE S THRERFTHEEN , TF INA232 BERE—MEENASRMLT
ANEFER, flin , MR- NREERBIES 5ms B —X , LR INA232 H AT EIRER 588us ,
HEWFPHEERNREN 4. I EEBFESHEBEALYE4Tms BEFHF—KX. ETHN I REEMELBENE | F
INA232 BRBE R EA TR R ERE, WEAZESLZEEFRMATNBRENNAPEEREL, N ToREE
ME  XMERBL T ELBENEFFERNNE. DRBEEERNBAIRER 4.156ms , B4 BELRAE AL
ER 588us , HF AW FHEERREN 1, XNMEERFESHIEARLYE 4.7ms EF —K.
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EHERERBEMNEANNEYEEN 2B THRETR S Z, ESERTEES , R FEESHED AKEH
MNERE, BIXFAE , INA232 JLUBADMEFHNES  HRFORFEBAIEEHNRE, FHREES
INA232 TE R 2 M E R E TS 5K 5 5 H# S K.

PR RtEANNEBE=EF N, B 7-2 2RTSNEREE , LiEAREXNENE W, HTEIAR
TEEENNERE  NEBERZENNFER , EATNSKERNBENSEAKEN FERZAHRITITR,

Conversion Time: 140 us

[ 1
Conversion Time: 1.100 ms
Conversion Time: 8.244 ms

i

0 200 400 600 800 1000
Number of Conversions

20uV/div

7-2. BEEHGREEIEAXR
7.5 fRig

7.5.1 12C BT8O

INA232 #£ SMBus # 12C #& 0 EREN Birsafriz{T. BIFR SDA M SCL LM E S HEE,
SDA # SCL 5|3 AN SN IEENFIRRFNEERMEB/IAKXBRDOAARENILRENILE, RE
BRPFISEMRI N ERER B KT /0 LT , EXAEINFRBEAREYTHRARERBDHABELRNBS
B, EMSIANBREARMNRFEFLABAG CHNERREETLRREMNEMEIERSE FHFF X B E R~
£, E—NENRIEEEIR (PCB) LR Z A St A RMEAEL BRI BELRANBE N, FBRELK
RBEABRLEERFEREHEART /0 KBN RN, MESRFRBSTRIKEREERNTRIELG T,

INA232 3 FHIEE R ( &k 400kHz ) MIEEER ( &k 2.94MHz ) ZEFAHL. N TRMEREFT , ik
RRSERFET , HEE SMBus 3.0 &5 H.

EE INA232 BE , BHSBSMEAES —NEMtbit ZTRI KBRSt Bttt E3E 7 Ntk
A ADNFE , XSG EAAREXMEESRIEEUERBEARE,

INA232 EF AN ub 51 A0, R 7-1 BT T A0 BV BEELE AR ESH A M B IRAK MR bk, INA232 &
MNELBE X A0 BIMAVRASHITRE, EEOLAEFTMESD <8 , BAEE A0 5IBIRES. 245F SDA 5|H
HERES A0 LR BB hibut Bt | S EFE 12C #hibRy MSB LR MNEASA 100ns REFetE , ANTHARES4ET U 1E
¥, AR BEHIEI , SMEMEANE/ M E—bit |, RAFAFPEREPERESEN\ANEGE , MTAAKE 12C it
IR,

& 7-1. #yuk S5|B)A B R itbhk

A0 INA232 ER4FiEIR INA232B #F4HET
GND 1000000 1001000
VS 1000001 1001001
SDA 1000010 1001010
SCL 1000011 1001011
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7.5.2 @Eid 12C B{TEAOBAMEE

BEE INA232 EREFEFRENEHEAELNE , IXAN ZFFRNHR. BXFFRNNMiEu TS
® , BSH FrmRE, GEHREHNE (BESHE7-5) B RW U BB Birtit ZW 2 GEEHE -1
F., WUBUHNERBEARERZE - FHEREHE,

EAGFEFHRNETRMERREZANE - NFHTHE. XMFHHEREL i RW VR EEF, RE , 84
BWIAEWE - NERGI, BRREFANT M FTREGANSTFRNEL. LEFRBUERTEREHE
MNEAMENARMGTEFSR. TRNFTREAATEREHRTITUANTER. SFRARISINET
o REIRRATUBYERE N HE L FARLIEBIRE B

MEBHERERE | BAREERESFRISHFHRE —MEREEENR DN RN FEE. T
SRR EUONMTREURE , SAESHERISHREA—NFE. BEREEA , N RW U HEETHE
H— BT | FREFHEGTY. TRANNNE. RS BEHBSER—NBHEE  FERW
HEBTHEEERBATE  UBHERSS, F-AFHHASEERE RS ERIEN TSN SERN
BEARTT. RFTER—IRERSN AU ; ARBSSELEREERTT. BHBTHES (LTS
£) BAREIE-ANREST, BHETESRIARETHREREHU , RERSHRELZE , REIEH
EhH., IREEMNE-SESHTEENRIRE  UTS-BEXESEHEHTY | REHTRESFSN
S, BERER T N EAREREL,

73 ERTEARENRFEE, B 74 ERTEIRENFR, XEEERTEIVEA 16 A FEFHENTRE,
BEAAXZENBTEREZTNREERET , 2ERBREERET,

1 9 1 9 1 9 1 9
SCL

Start By ACK By ACK By ACK By
Controller Target Target

Target r
}-— Frame 1 Two-Wire Target Address Byte ——}-— Frame 2 Register Pointer Byte —{—— Frame 3 Data MSByte ——l«— Frame 4 Data LSByte 44
A BX AC it SIMEYIRE THEE B iRt FHE. FSAXR 71,
B. WEHTXHBESHERSE PEC), WRRTNET B,

7-3. EAFHANRFHE

o\ et/ XXX NN A

Start By ACK By From ACK By From No ACK By @ Stop
Controller Target Target Controller Target Controller

@ @
ko— Frame 1 Two-Wire Target Address Byte o ——-\—7 Frame 2 Data MSByte } Frame 3 Data LSByte 4—{

B AO ik SIMEYIRE ATHEE B irtb it FHHE, FSER 71,

M EHFHREGUEFRERME, IRFE-I2TNTER  LNETTEREH. F2E B 75,
A BER IR HIEREY ACK.

R T XFHEEHIRRE (PEC) , L FRITHR &Y R,

7-4. ERFHEINEFE

oo w®»
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1 9 1 9

A@OQ @@@@@@6@

Start By ACK By ACK By
Controller Target Target

m . .
|<— Frame 1 Two-Wire Target Address Byte I Frame 2 Register Pointer Byte 4>|

A B AO i3I RETIEB RN FHHNE. HSHR 71
7-5. ARG FREHRE

7.5.3 HiE 12C #=
YELZTERE , SDA 1 SCL & ##M LN BEENEZTSEF, BH[IEX—IBIERHG , ER—IMNERNET
=¥ HhaABE (HS) #ZHIZRAKT 00001XXX, ZERMERE T 400kHz HIIRIZE (400kHz) W MR
(100kHz) (F/S) B3 Li# 1T, LLERHTIT HS #HFHBRBHTHIN , ENBIIRF L ARBHIRE NI R EE
¥ 1% 2.94MHz 1T,

R, BRUREREERHIFRMN (EERIRMHESEIFHEFTHRNNTF ) . EXVMEENBEIRMAZE ., th
WE F/S B -8, RIFATNEBEESE 2.94 MHz, FTEFEAEFLRSE K MEEAESNEIREFELR
B HS R, BIERALR HS BRI IR RRELZE F/S #2,

7.5.4 BRI BEN

B @A #ibit 0000 000 ( JZE—N RW LIRER 0) Fit , TN SN FGNERAN BEN. RERUTH
#E=FF5 0000 0110 (06h).

BREREAN 2 FHRIE , AERITATRAER Bt u M4 e, B%& LNAAE INA232 S4-E01FHh
ITREMBREHBREIRRIN LBRMSE

7.5.5 BRI BITRFT

BB #E#ik 0000 000 ( &RE—N R/W ZiREN 1) 4k, REIN 2 INA232 S54-# BT #& ADC i
Bt t. TEHMBETT. #IE B4 LEABA BRITTHHMASR b ERKRE.

7.5.6 SMBus ¥R R

INA232 &1t R 1G5 SMBus B3RSk, SMBus 3050 &8 B FReS R H —PMUERERS|, HEBHRH
TR, #RHISF AT LA R 2R R B ARttt (0001 100) (REVBEAMIEAEHEE ), FUEBRWONZE , FAER
%?ﬁa’y Bfres LB BIABRMEAEEL EAEE MU RIMREB S,

BRI AR BN BENLANTRENBRSGE , X—K5 1°C BA BHEML. MRS TP EHRF4EEHRTIE

Bl , BBARRBABLMEAN, EFBPRMBBHT2ERBIN , EZFEREARNBLTEREBRRER
K8,
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7.6 F1ERTMLS
7.6.1 BRFERHR
R T7-25HT INA232 FFEE. R 72 FRIBNAESERVUEHTNUNRENEHET , FATREREE
BRA.
3% 7-2. INA232 51788
ot SEBEH HEFBRAN (1) wi{E ¥
Oh BB FE 16 4127h ®E|
1h DREESFERS 16 0000h ®E
2h BEEESER 16 0000h % E
3h MESFE 16 0000h L=
4h Current Register 16 0000h 3|
5h REEES 16 0000h %3
6h BRE/EREFFRR 16 0000h %3
7h ERRESFSE 16 0000h 3|
3Eh HERS ID 1788 16 5449h ®E|
SXRPNHRAXREISFBAENNERET, R7-3ERTATUIBLRIHRERHRB,
=& 7-3. BRAHREERBD
] RA Lk
AR
R \ R \iﬁﬂu
BA%R
w \w \EA
7.6.1.1 BLESFEE8 (4t = Oh ) [E{L = 4127h]
BEHEFRUNER 7-4 FiR.
R7-4. EEFERFRILA
i T P30 y 38
15 RST RIW 0b FEMEBAVRER -5 LREUERNREE.
FRESEREMHRIAE , ARCNLBTER.
0b = E¥E1T
1b = REENSEBRATERIRIAE
14-13 BWRE R 10b REBERLIRE 10b
12 ADCRANGE R/W Ob BT IN+ #l IN- AR D FBEERBE A
0b = ¥81.92mV
1b = £20.48mV
119 |AVG ®E 000b BREEHMTHEN ADC HREEN, FHETERRE , EFERSHE
000b =1
001b =4
010b =16
011b =64
100b = 128
101b = 256
110b = 512
111b = 1024
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R 7-4. BEFFRFBRIAH (continued)

fir FB B3] . LivA UL
8-6  |VBUSCT RIW 100b & B VBUS & &9 s 1]
000b = 140ps
001b = 204ps
010b = 332ps
011b = 588us

100b = 1100us

101b = 2116us

110b = 4156us

111b = 8244us

5-3 VSHCT R/W 100b RIE SHUNT MU £ #4420 A

000b = 140ps

001b = 204ps

010b = 332pus

011b = 588us

100b = 1100us

101b = 2116us

110b = 4156us

111b = 8244us

20  |MODE RIW 11b ETER  THBEXEBEEXNER, EEEARMEER TIET,
ZEXEATAFERSKRERARRE  UHNELBEENSREENE
REEZFMAEN,

000b = X<

001b = iR 9 MEBE , $IX

010b = it &K B BE , £IX

01Mb =Ry MEBEMELBE , 82X
100b = XK

101b = ELE D RBE

110b = ELE B L BE

1M1b = EES RN ELBE

REECE &,

7.6.1.2 ZRBEFFER (it =1h ) [E{ =0000h]

DRBEFFRFELRD MEBERE Vopunt , KR 7-5 PR, ABUZHEFBRARTR, BIRLE=
B EIBUH TANBURAEH B0 1 RER — DN A ZH BIFME, MSB =“1"RRAE,

’T‘ﬂ DX F VSHUNT =-80mV W{E :

EEXHE : 80 mV

FXAMERET Y — N TEH +H# FIE (80mV+2.5pV)=32000

FHxAMEF#RJ =3 &l = 0111 1101 0000 0000

BIX AN 3 45 RAEXMKIR4E = 1000 0010 1111 1111

O INE AME LA 61 B — 3 B 4MB 45 R = 1000 0011 0000 0000 = 8300h

MRMFHBBRERER , BAXNFERERFEENE.
K75 FREEFEFRTRHNA

AN Sl

f FB £ g W EA
15-0  |VSHUNT R 0000h DRBEENBNEDBE, —HHIDBE,
REESCE &R,

7.6.1.3 BB EFFRR (#uk = 2h ) [E{ =0000h]
BEBESFRME 7-6 FiTo
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ZHEFRHAREEE, IRRPOBRERER , BARXNGFEFRERFEENE,
®7-6. B BLEFERFEUHA
fu 7B i) a5 L
15 2 R Ob ZWREE , B HEBEERNIE
14-0  |VBUS R 0000h XA RS B B
CAEEDIN=E N

7.6.1.4 SHRFFEE (it = 3h ) [EAL = 0000h]
hWREFRWMRK 7-7 Fi R
MREBFHIBIRERE A | ?JB’AJ‘X’F%T?%E&T_\:FY;JFE’J{EO IJJ$$1$%§JE cR::)

BEFFHRNTHBERCRDR (URENEMT) .

—ANEFTE

# 7-7. POWER %‘rﬁ%ﬁ#&ﬁﬂﬂ

MEFRN THEERLEL

fr FB E i) sy L
150  |POWER R 0000h ZADRE R R RN I HE,
BR-AEHESER
mEPCE &R

7.6.1.5 B8 ( #bitk = 4h ) [E{L = 0000h]
BREFESRME 7-8 Fi R

MR FHBBRERER , RARXNMNFFRETSTHENE. RO REETFERTH THEERURETFRN
THREBE UG HERTFRNE.

#% 7-8. CURRENT S8 F B4

fr FB i) sy L
15-0 CURRENT R 0000h THEGHNBEREN (RUNRE) . ZHBIFMIE,
mEPCE R

7.6.1.6 BAEE 788 (b3t = 5h ) [E{Z = 0000h]
MAX TR 79 PERHREFTFRHTRE , MEENRLBRTEL EE%#FF&H&E»&E’J HRMIhELER

ZEFERANSGEHSFREENE , ko REEATEENENZESEE, CEREERSER/N PR, WiZ
HFEHITHRETIRE Current_LSB H Power LSB,

R79. REFERFTRUA

f FB® B3l a8 %A
15 RE R Oh
140  |SHUNT_CAL RIW 0000h AT D TREBE R BRI IRFT BN REE.,
E @ EIJ 5[ lg\i o

7.6.1.7 BRRUFEREF 788 ( bk = 6h ) [E{Z = 0000h]
R®/ERE T FERWR 7-10 PR

R7-10. RS ERFREA
x3 |\ |

Riw Ob MRS REEHRERSTRETFHRTHRENE , BAFZURISELFAF
ALERT 5|HIE BN EM.

fr |F&
15 |SOL ( #H&TRH )
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*® 7-10. RBUERETFEEFBRIHA (continued)

fir FB £kt . KivA A

14 |SUL ( ZfAETFR#HI ) R/W Ob (MRS REEHRERBTRESERPRENE , BLAFZRLEIELTTE
ALERT 5|HEE RN E K.

WREBTHRETRE , R R NEET,

13 |BOL ( B&ETR4) R/W Ob |MRELEEHREZSTRESERPRENE , BLAFZLEIELFTE
ALERT 5|HE &N E K.

WREBTHRETREURDFETRE , WA ZLENSEF,

12 |BUL ( BRE&AXFRA) R/W Ob |MREBLBEHRERBETRESFRTRENE  BAFZURISETAF
ALERT 5|IIBEEN AR
WMREETHORSTRE, DRETRALZLSTRS , WFRRFZMEA

I

BF,

1 |POL(BEBETRH) | RW | 0b |[MRWELERSTRESEEFHENE  BLFLLENFLF TH ALERT 3|
MRE N H .
MRRET SHETRE. HRETRY, REABTRURBLKETRH , UF
R R N BT,

10 |[CNVR (##3i) RW [ 0b  [Mstmstaine (f23) RENEN , RALBHCEN PRBRIPESEN B

AR N S EFE A ALERT SIBBEE N E X,
Ob = 2 ALERT 5| EW#HIERERE
1b = 5 A ALERT 5| L iR B EIRER

9-6 RE R 0000b
5 MemError R Ob CRC = ECC $&i%
4 AFF ( BiRIhEERRE ) R 0Ob BIRIhEESRE - BARTE ALERT 5IH E— R Reeisin—NERIhEE , Bt UEA

BB LGE ALERT BIMIAEN, £ ERZERIBERIIRERSA A8
BERBREIZENERDEE.

HERYFEEENRENBFERN , XY RMRBR/EEFFRN , T2FRE
WINRER SN, HERBFERIRENEARAN , AT -RT2SHERF
HIERZE I 2BRERIIREREM.

3 CVRF ( #IRBAIR ) R Ob | BATRERIREULER M , FERE ERBEROBETA , BRENBBRREIRE
i AT 5 BY R B R S AR e it

RRRARSUREMARR. PTHETENREEEOERZERE.
ERATERT , FHERERREIREN

1) BEABRBETFER ( B BEERA )

2.)iEER R/ R B ES

2 OVF ( #i®iad ) R Ob MRERZESH—MNEHERNE , ZUEEN 1. ERTHEHARMNEE DT
—EMH

1 APOL ( Rk ) R/W Ob  |EERRMAIIRE ALERT BIRIRM .

Ob=IE% ({EEXEXR, FiR)
1b=RH (BLEFLEN)

0 LEN ( BRI fERE ) R/W Ob | HBRYFEEMRENEAERN , MRERERMHBHER , W ALERT 51BIF
EHIhEEIRE (AFF) (LS R ZHRIRES.

HEIRYIFFEEEMIRE N YFENE | ALERT SIMH AFF N EREEREE
B, EEEREUMLFFERS.

MR BZAL , FEEBEA 12C BIRARITIEE.

0b = &5

1b = Bi#F# ALERT 5|8

REECE &K,

7.6.1.8 BRBEZF 75 (#ik = 7h ) [£12 = 0000h]
EREBESFEFEROE 7-11 FiR.
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®7-11. BRREFEFRFRUA

fir 7B Eic) s L
15-0 BR1E R/W 0000h ERRESFRESATEERR/ERTFRTEENTFRALR
HERBERTREE —MRE.
AP o3 R PR FIE A — R MG E. MANRENS BT ER
B9 A& AR LA
R [E ECE R,

7.6.1.9 FIiERg ID 78] (it = 3Eh ) [E{L = 5449h]
HiER ID FER/RWK 7-12 FiRo

3R 7-12. MANUFACTURE_ID H188F R 8H

fi FB Eic) u/fy L
150  |MANUFACTURE_ID R 5449h BLASCI #Xi2E TI
R [E L E R,
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8 M A X

=93

UTNARSPHNEETET TI SH4AKKNTE , TI THEREEBENTEYE, TINE PEARBE
RURDEATENA, FRNRIEANRERIT , LBRRLSEIEE.

8.1 NAEE

INA232 2—FEE 12C # SMBus #FAEONBERD RIS, ZR/HUEIFRER , TitE IN- 5IBLHHE
RMBLEBEE , NMAEIIE, AIREREE. HENEMNNMEEE (SABRERLESEAN ) TR HERE
(B ARE ) MIEE (BN IRE ) HEEEE,

8.1.1 BR4FMBSEE M o gk

INA232 BB XD HRBEEMNENFENHASTE, IN+ F IN- S|MzEAXENFER=,HATURE £81.92mV
=; +20.48mV , EAEUR FEE 785 (Oh) A9 ADCRANGE fi. IN- I EMELBENEBENR OV =
5242V BRI ZHEERS , TEIKRAIEBE,

RS 1HRTORBMELBEENENHERBDEREHXN YR,
% 8-1. ADC #HEREE

B AREE AU
SREE +81.92mV (ADCRANGE = 0) 2.5uV/LSB
+20.48mV (ADCRANGE = 1) 625nV/LSB
BEEE OV E 52.4V (A FSEE R N B W THEEE ) 1.6mV/LSB

DABE D REEFFR (1h) MELBEFFR 2h) REGEHNIRBEEMNELBENEE. PREENELE
ESEHRTPHHRFHEN 16 V. BTREPHNEER , 2REENEEAUREERAE ; At , 2 REEF
FRANBFEETUREE , A NRRME, S4EETFEFRBUBEERLANEE, BINRFERUESEND
PRAN , AR BEE RN R E,

S, ZERHR AT RFIRE T E HAVBRR ( ARERN RN ) MR (UARBNEN ) |, MEFTHDEITE PR

8.1.2 R MIh Rt

RTHE INA232 IRIBERBENREBRE , LT EREFTFSFEA—NMNMEENKRE , ZEBRTAEDN
CURRENT_LSB AR NAREAN S REM, REFFHRNERESER 1 itESH. CURRENT_LSB m2#&F
& B CURRENT H1Z8809F ik LSB K., H X 2 £/8R CURRENT _LSB WB/NMEE TR ATHER , ©
EEEN CURRENT HESBMNRE A 2#E, SR CURRENT LSB Eli/N =S , B8R T H{t CURRENT B9
¥, BEAN CURRENT_LSB R REMNER (T5T 8x) E.
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Rshunt IR AT IN+ #l IN- 5| £Z 0B ENAEBS REFH EEE, ADCRANGE =0 &Y , FRHAERN 1.
ADCRANGE = 1 Bt , SHUNT_CAL W{EXTB 4,

INA232
ZHCSOV6 — DECEMBER 2022

0.00512
Current_LSB x Rspunt (1)

SHUNT_CAL =

He

+ 0.00512 E—/1""HNHEEE , ATFHBEELARFT AT,

+ CURRENT_LSB RURERNEMWERLIKNIEEE, ZESMATHETF CURRENT LSB (H/ME) , B
/NF 8 £ CURRENT _LSB ( &/ME ) , MERD D HRB K,

+ ADCRANGE =1 &} , SHUNT_CAL Ky BRI 4,

Maximum Expected Current

CURRENT _LSB (minimum) = T
2 )

BAEE  BRERE SHUNT_CAL FESFRENEHTORBENEFTITESHN. WRMEF SHUNT_CAL
HESEMNENS , MBS CURRENT HEHSRENERELIS,

EAITEEN SHUNT_CAL FEFEHRHTHRES , UM CURRENT FESH[PIERNARENEMNHNNELTR. F
AAER 3itE M CURRENT_LSB T R4 HE :

Current [A] = CURRENT_LSB x CURRENT 3)

Heh
+ CURRENT M CURRENT FE8FiElNE
AT LA POWER HZ28 I REIEZEN 16 UE. FAFER 4 FHRERANFIFE

Power [W] = 32 x CURRENT_LSB x POWER (4)

Hep

+ POWER M POWER & 28R IREHE.
+ CURRENT_LSB 7R 1 RATABERITER Isb X/NEERKE.

BXRERXEARXNNIRIT R |, BB FH R T,
8.1.3 ADC RHBIEERAMEF= 48

INA232 HYRFE M RER BN D PREURT ADC HiptH, ZBRHEXBRFVIOEITENE AU TH-SRE
PR, AR ANER ADC HR B MBEFOEITENE , XHPRERHRES T FRE , HUERNRBES
NESHHITTEEH, REFFEFTHRFESHIEHRERFES , MAGERFEEIER 1/fRERAGFAR.
BN R M PIOERE |, TLRS ADC EX D PR,

® 82 REATHRHAXIFNAHBEERRERRRE, KRNHERIREN 140us, BENTRFDPRRINETHR
N EBEN BRI (ENOB), ENOB RIBRERFIE-IEEITEN , XUTBERERTENREDH,

7 8-2. INA232 IR 5t &k

ADC #int &M [ps] | WHENRHEITE B HREEH [ms] FUEH ENOB (+81.92mV) | FM:F ENOB (£20.48mV)
[RER) (ADCRANGE = 0) (ADCRANGE = 1)
140 1 0.14 13.1 11.1
204 1 0.204 13.4 11.1
332 1 0.332 14.1 1.7
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Fz 8-2. INA232 IR £E (continued)
ADC ¥t AR [us] | W RETSETTH i REER [ms] FCIE 7 ENOB (£81.92mV) | &BRF ENOB (+20.48mV)
[REER] (ADCRANGE = 0) (ADCRANGE = 1)
588 1 0.588 14.7 12.2
1100 1 1.1 14.7 12,5
2116 1 2.116 15.1 13.4
4156 1 4.156 15.7 14.1
8244 1 8.244 16.0 14.7
140 4 0.56 14.1 12.1
204 4 0.816 14.4 12.4
332 4 1.328 15.1 12.9
588 4 2.352 15.7 13.4
1100 4 4.4 15.7 13.7
2116 4 8.464 16.0 14.7
4156 4 16.624 16.0 14.7
8244 4 32.976 16.0 15.7
140 16 2.24 15.1 13.1
204 16 3.264 15.7 13.4
332 16 5.312 15.7 14.1
588 16 9.408 16.0 14.4
1100 16 17.6 16.0 15.1
2116 16 33.856 16.0 15.7
4156 16 66.496 16.0 15.7
8244 16 131.904 16.0 16.0
140 64 8.96 15.7 13.7
204 64 13.056 16.0 14.4
332 64 21.248 16.0 15.1
588 64 37.632 16.0 15.7
1100 64 70.4 16.0 15.7
2116 64 135.424 16.0 16.0
4156 64 265.984 16.0 16.0
8244 64 527.616 16.0 16.0
140 128 17.92 16.0 14.1
204 128 26.112 16.0 15.1
332 128 42.496 16.0 15.7
588 128 75.264 16.0 15.7
1100 128 140.8 16.0 16.0
2116 128 270.848 16.0 16.0
4156 128 531.968 16.0 16.0
8244 128 1055.232 16.0 16.0
140 256 35.84 16.0 14.7
204 256 52.224 16.0 15.7
332 256 84.992 16.0 15.7
588 256 150.528 16.0 16.0
1100 256 281.6 16.0 16.0
2116 256 541.696 16.0 16.0
4156 256 1063.936 16.0 16.0
8244 256 2110.464 16.0 16.0
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Fz 8-2. INA232 IR £E (continued)

ADC #¥uE B [ps]| HHRRETISETH B R EE [ms] FCUE7S ENOB (£81.92mV) | FCEEFS ENOB (:20.48mV)
[ R] (ADCRANGE = 0) (ADCRANGE = 1)
140 512 71.68 16.0 15.1
204 512 104.448 16.0 15.7
332 512 169.984 16.0 16.0
588 512 301.056 16.0 16.0
1100 512 563.2 16.0 16.0
2116 512 1083.392 16.0 16.0
4156 512 2127.872 16.0 16.0
8244 512 4220.928 16.0 16.0
140 1024 143.36 16.0 15.7
204 1024 208.896 16.0 16.0
332 1024 339.968 16.0 16.0
588 1024 602.112 16.0 16.0
1100 1024 1126.4 16.0 16.0
2116 1024 2166.784 16.0 16.0
4156 1024 4255.744 16.0 16.0
8244 1024 8441.856 16.0 16.0

8.1.4 FERMMAER

NEBRRBERFERZSBRSF , IMRFEBEIUEN .. BY AFEEESFFR (0h) PIIEREZRERMNFHERK
B, INA232 JRIRIRHM T JLMNET, BRSBTS REEMELBENEIMTIRE , M EMREHEE M
BEEREZ,

MEB ADC EF —/ A-T Bl , iZBIIRAIRBEER N 500kHz (£10% HFAE ) . WEHMEERFHNEFEEINE
BEh  BR , EXNEREERFEEERERERLLENRETEESSREE, XEESHMER IMHz RE
5, TBEESRFAABRMNARERERXLEES, SMESERKEES LERKESRKBERITEE , XXM
EHBENEIOTLIZK, BF , NYBRSHBEFHIE 500kHz ( £10% ZAE ) RER ( KF 1MHz ) K L
B, TEENSEMEARTIER. FARTAKNERKEEE (BEERN 100Q HEEFD ) MI— M HEELRHENIE
HER. ZEBABNEBNENT 0.1uF M 1uF 2E. B 8-1 &R 7 Ei ARRIE KRN,

RSHUNT

CF\LTER
0.1pF to 1uF

8-1. MAER

NFJRE@MA , IRRAREZN—NERBER, SHHAERMARAIES 20V WHELE, E5BEIKR , 2F
DRBABRNTBEE , SBORBAZIZENRREE (REBRAEMERRREB IFHBE ) . HEX
WG TR S BERRT , MEBRRFATREBEE R4 26V 25 M 48V HEFEE, BRRAFBENHEERE

BRERBRBRNFTAREBRTRINERMG (BENRN FLTRIKE ) Ki2H, BEHRBEMR BT Tk EHFSER

AT —HEMERs REZR (ATUNELRCNEHEF[ EFENEE ) |, ANE T MAEF BRI BRE
MR ZHESTEBRNTE,
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NTHEDRBN—MIFANZEAREEEREFTONA , RNB@A LNBENTE dV/dt TRSSBRMATN
hERM. BYEERIFETRESBULEANER , ZER dVidt 2EEEXRBRORSGHEE ESD R W8,
AR , BIRMERGOSNMASERN 10Q BES  IRIRFAARSE dV/dt BE ( SRR/ 48V B
EFEE ) P, RRERPS HIEEIERX L EE RN ERES N PEER D,

8.2 AR
Supply Voltage (Vs):
1.7Vto 55V
Bus Voltage Q
(upto 48 V) COBTASE
° Ok
= VS
SDA
IN+ SCL

Rsnunt % %

Tl Device

Load

8-2. AN SMENBEEAE , INA232

Alert

A0

8.2.1 RitER

INA232 BB RELBRBMEAZR (Ropunt) IEENSBE, ZHEAEERENNESLBREEHITED
R, CEREFERMEE , ATUX ALERT 5IMI#THRE | UENAFELHNE4RERREBA.

% 8-3 5| T B 8-2 AT REBEHRNIRITER,
% 8-3. i%it8H

®’itsH ~OHE
BREE (Vs) 3.3V
BEBRH (Vou) 12V
FHEHER 6A
SR ERE 9A
BB RER (Iuax) 10A
ADC BRI (Vsense max) +81.92mV

8.2.2 iM% itIE

BRI RAINA T ERF D REHAR. NREFERETHE, REEBNREREARNAERBTRFEEN
EHHERE,

8.2.2.1 #ESHEBEH

EfA%K 8-3 AMME , RIFFTIE ADC EERNFRAUNFZKER (Iuax) MEARAFBMEBE (Vsense max) 1T
EoREENKZAE. EHRRXERTILEN , EPAABETTEIRMNRAHRERETE Veense maxe XN T4
EMRItSH , FAFER 5 TEE Repunt WEKRENR 8.192mQ. MNFHEAITHENKERH IR AL LHEE
7 8.0mQ, ALAERBRNAEHEBRRRIAEREDRBRE , EXFFEBE. LS RBERLMERTEHH
PR, LEEMFEIERE T ES KA RRE.

VSENSEﬁMAX
Rshunt < —I
MAX (5)
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8.2.2.2 LEHEH

3 INA232 HITRENE—SREERIREBS[HEESF TS Oh), IALEN  BEEFERRENENE (FSH
R7-4), ERIANLBERET , BHIRE R £81.92mV SEERHITNE |, M ADC HER RO FREEMELBE
(IN-RHEBEE ) o MBRRINLBERBFARIFARITER , WEEASA Vs TELEEHEEBIREXLEFEFSR.
8.2.2.3 W MK E TR THRE

PHRRHESTEREEEE/HRT Vs LHEHNEFREE  UESGREERCAMRSEANER, F—SRERAS
B 2 tEERNED LSB B, EHEATPBERN 10A WBERXTHAZAR , BHFZ/)D LSB KA
305.17578uA. INA232 fiFi%$EH Current LSB tb& /N LSB K 8 52 %, AFIHFFERAKERN 5000A, FHHFE
X 1 AT Current_LSB MO REHBNIEEE , 2SBORREFTESIRE N 1280d (500h), MBREEIRE
PHRBRESTESRNE , YSBETHRNEMLERNEE, RIS REE, BLEERREBERBEFTETENZ
B TRIE,

8.2.2.4 REATERI A ELTE

INA232 e B EZ T RN WERE T RERSIBERNEN , M ALERT 5/4 FriR, EEBEIXN RB/FEFES
(6h) HITEYRE , KEBRGERSIMENENFMENBHESRG, TESNMERTHREBREIERRESTFS
(7h) FRREHFERE.

Plan | B R RB/EREFFRPH SOL VIREN 1 RKiEFE-— NP RBESRMS, VAEBRBREFTESRFILR
SUFRNRERTHRE, ELRAP , DREAER 9.0A , BRAMEBHENES 8.0mQ , BEM D REEREIN
72mV, —BAIET 2 RBERE , 2RSERFAFTEFENER TEIF O RBERERNADREBE LSB KK
&

EARGIG | TEHNERRESESMESR 72mV / 2.5V = 28800d (7080h) .
EVs TELHENHE  FHEZRBESERINENRENRIME , H EEEES N EENEHRE,
8.2.2.5 i1 5BMEE

THHE 84 ERTRER 8-3 PATMRITERNTFRE. ERTEE. & BR/EENERRESTESRN
RPEEE  URIDREE, BR. BLBEEMPRNEEE, BIFREERNU LSB EXITESKIE,

* 8-4. itHIREE

FireR AR LSB f& THESHNE
i (Oh) 16679d (4127h) — —
BAE (5h) 1280d (500h) — —
BRI/ RE (6h) 32768 (8000h) — _
EIRMEME (7h) 28800d (7080h) 2.5uV/LSB 28800 x 2.5V = 0.072V
SHRBE (1h) 19200d (4B0Oh) 2.5uV/LSB 19200 x 2.5pV = 0.048V
BREE (2h) 7500d (1D4Ch) 1.6 mV/LSB 7500 x 1.6mV = 12V
#3% (4h) 12000d (2EEOh) 500uA/LSB 12000 x 500pA = 6A
% (3h) 4500d (1194h) 885% LSB x 32 = 16mW/LSB 4500 x 16mW = 72W

RAZHFIBEAN S REENBREDE, RAZHGNDEXN , DHFAFHRERTAEREENZSE
BUBE—N 1. REEAURRN TS, FEARBEREMEMAM 1 LREBEFS —HFE. RE , M
ZERRN TS, FEMAS,

8.2.3 RIFBh&k

8-3 R T HEERIRATE] (to1) 79 140us EFEBEUTEREN 1 WERT , XTF 72mV 2RI ERHIH ALERT 5
B, B 8-4 ERTNTR—IREMNMA , BFIREEMNE 1.1ms, N FXLEFPE RN TIERREER ,
EALERTEBELBERATEAM. B 8-3 #E 8-4 &/RT ALERT Mo 575 (6] 2n{a R I S BE S A HE 3T T INA232 I
8 ADC Bt R MRt R AR (L. 3T R RIS PR #1 R B A S FE )R , ALERT 5| B &9 e 2 65 (8] 7] BA7E — B AN 5%
AR EEL, MEIFTR , MES4RERBEAEXN TR ADC #FiR BB B RN FS B EIRNIX T, Xt
FARKESREFENRESH , BIRUEFE — N0 E R,
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= =
- O - O
N e e B BTV oY VA ST T w2y
=& =&
©e ©
<280 ps (2 (';onvers ons) <2200 ps (2 ;:onversmns)
u i \m l
S v
~140 ps (1 conversion)! 1000 ps (~1 conversmn)
TIME (50 ps / div) TIME (500 ps / div)
8-3. WML (tcr = 140us) 8-4. WRIARI (tct = 1.1ms)

8.3 EHRARREW

82 EREMAMAERITEREEFBHBFHEE Vs WIERTABNERES, Sl , % VS BIR5I#KEM
5VHEE , MENINELEREE (HEBE ) ATREEIA 48V, TICERNBHMEE | ZBA4NHMASIE ks
AASTE -0.3V £ 48V BEANEHEE,

AR ENSE R EREAEBR AR ISANERSIMMNESIMAEURRERES, BRERERIENAEEE
N OAuF, RAERERSENERNNATHEEEFNNEBERBERINE BRES,

841K

8.41 %RERE

FERAFTRIVEES 4 LEERSHASIE (IN+ 0 IN- ) EEIIBNEME, XEEEFRTHRERASIMZE
UM BN BERR . BRBNEEAETRETASHEMASIHZ AEEFANERE, STHERABNE

EHNKRBEFER , FAFANSRRARBLXSBTENNERE, BRZREFFNVEN I AJREFILER
SR AN B,
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8.4.2 7 B R B
Bus Voltage

I’C Alert
SOT23°8 Reutiurs
Z
z Device Address:
© Connect to SDA,
SCL, VS, or GND
VIAto GND
Plane ReuLLup
Supply Voltage (Vs):
17Vto55V ReuLLupa
Chypass
I’C Voltage:
2 2
Load I'C Clock I'CData 15 1555y
8-5. INA232 7 {7~ I DDF ( &l )
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9 BRHF A

9.1 Bi4k X

9.1.1 F& X

HXFRXZFESHAUATRIR

INA234EVM F] INA236EVM fF 7 #5E (SBOU264)

9.2 XX

9.2.1 X

BB T X

o BMNNER (T, EEHEBEEMR EBRS Mk IS Z %11 (TIDU4T3)

o FEMILEF (TI) , INA234EVM FT INA236EVM /A #5/5 (SBOU264)

9.3 K AEMEA

EERXEENBEA , BSME ticom EWSFM4TRXMR, [EITHEFN #HTEM , DUSABKERESE
WHE, BXEHANEAGE , BEFEMEBITXEFPEENBITHLIER,

9.4 XFERIR

TIE2E™ XFRIEZRIBRMNEESERH , IEENERRERE, 2R IENBRSNRITEEY. BRAER
ERREBACHWEB A REBAAENRIERITHE,

HEONFTRES I RREREFRE. XENBHTHE T HERAME , HAFT—ERBR TIHNL ; BSHE TI
W (EAZRKD -

9.5 iR

TI E2E™ is a trademark of Texas Instruments.
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9.6 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.

“: \ 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.

9.7 RiE&
TI RiEk ARERIEHFERTRE, EFSEBRANE L,

10 AlH, HEMAITHESR

TRREASENM, HEMTWES, XEFEREERMFITANSRHERE. HENEXE , AF5TEM , B
AL XEHATIET . BRUEBFEROIEF[RAR , FEREMNH SR,

30 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: INA232


https://www.ti.com/lit/pdf/SBOU264
https://www.ti.com/lit/pdf/TIDU473
https://www.ti.com/lit/pdf/SBOU264
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn/product/cn/ina232?qgpn=ina232
https://www.ti.com.cn/cn/lit/pdf/ZHCSOV6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSOV6&partnum=INA232
https://www.ti.com.cn/product/cn/ina232?qgpn=ina232

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 31-Oct-2025

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 ©)
@ ©)
INA232AIDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2QQF
INA232AIDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2QQF
INA232BIDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 31AF
INA232BIDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 31AF

@ 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.

) |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 TlI'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.
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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. 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.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE
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SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4222047/E 07/2024

NOTES: (continued)

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

design recommendations.

7. Board assembly site may have different recommendations for stencil design.
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