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AR (continued)
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LAV (continued)
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PR, AEXU LS AL AR R B 5 T R AR D R . AR AR 5, SR TR R AT 2 RN 4R
FUHHE . IRAHER AR B BN, RN . ERZRENE Y 5, T2 a5
HLUE AT ) R, THRDIRAE . AR HE R A7 A W B RN RIE, A DI RE N E . XI5
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Current Limit Detect Following Bus and Power Limit Detect
Every Shunt Voltage Conversion Following Every Bus Voltage Conversion

R .
umumuﬁumumumumumumumumumumumumum
L L R R R R R T I I

| Power Average |

| Bus Voltage Average

| Shunt Voltage Average |

Figure 20. DIRITEA R
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Figure 21. WS 556 A] (] (55 R
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X LY 2 4 (Y I B B R
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WEFE A SR, FERFER I _E e A BB S S a i n . BT XE S RN IMHz 8UE R
wr, AT{E INA230 [t N IR G IR ORI 5 5wl A e DR s b A AR E B R R B SO T g, i X
SRR FE 2 ] L2 . SR, R MBESIE I HBIAE 500kHZz (£30%) KEER) CRT IMHZ) 3
AR 75 E € INA230 SN . AR AT REMR A S BRI BEAE. GEF N 10Q B 5 /D) Fl—A P % HL 28 3% A 8
o KX AR A 0.1uF & 1.0pF. SR TAEBRAN BRI T —ANEAMER 24 E) INA230.

YT INA230#I N, I EIEM R R4 — N EEFZE. INA230 B ATEM AN e 2 BE AN 30V, — N KESME
DAV AE A 1 Gk — A B s i . SRR & SE A L YR e e (B H YR Bl g BE HL AR 48 32
R o WIS, R EE S SEORIE INA230 [ 30V 2 RISEARATE (H ) HURE S IR i iR
H A U5 RE AR E TN (zener) RSV ISCES (4 Gl S B AR N 725 ] JE #1741 4% (transzorbs)) Skda i)

Nof A 3 % 2% B — 0 5 3 7 0TS 80 A e R PR il A LR R R B O S P b, — NS NG S A 5 A8 AT BE FH — N I A 24
AN LERHEER 2 dvidt 58 —ANMEYHEE R G W iEsRIX —F4F, Rl 7% A KA H i B s 28 LR
FHA s Rt XA AU R oI 2 F) dVidt 23S A TR LR R0 Y INA230 ) ESD R4, IR
S INA230 NN RN 10Q %54 HBH 28 A R b AR P iX B3 A A2 3X N EriE INA230 |1 30V #iE{E 1K)
dV/dt SRR . 5 HEVERE FR 25 HH 1A Y R G2 R X L v L 28 o VR B 7 A R SR /) o

Power Supply 7
(0Vto28V) Caypass
e} 0.1 uF
| .
I
s
BUS - (Supply Voltage)
Crirer SDA
0.1 uF to 1 puF
Ceramic SCL
Capacitor Power Register -
Reirer %
\
S04 IN+ ] Current Register |2C
_L o ADC 0/9 i Interface
|
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Voltage Register O
[ N I A0
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<10 Q Alert Register A1
Load O
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Figure 22. A AIEE I INA230
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FHIDIREFAT IS I EARPRAE A Ar A B U N, i, Wi SOL A1 SUL #fde, 470 It i s B BR 27 A7 45
R AR R A A S P A R, ALERT 5 B & A 2.

RS TR T E ALERT S Lt s, MIMTES 52 i B kot B SR I H 6 — Vi

BerfiEI . HeHER R4 AL (CVRF) W 5 ERINAEF I ME ALERT 5| BT, WA ER I REA

CNVR A5 FINTE ALERT 51 BRGNS YS, IBATE ALERT 5l BIBCE B 200, Bl ik 25 A7 2 I AHE B4l 2.

JERER B DA e AR YR . IR E CVRF £ (D3), B/ GEFF e ) AFF i (D4), Wi %wii. WmRAFE

%ﬁ%ﬁﬁ%ﬁt%%ﬁ, JEH CNVR fik#ide, MaRET /M EREE, ALERT 5l R X — AN 8 R AE
A B o

IR EARDNREARPAL N, ALERT ST RSS2, WA SRmESFIIE1T.

R IR 04T 2 PR 2 A7 2% T B S5 A S AR A8 B e O LU SRR R IR P 255 . B, G SRR F R 4R D e A 70V
HULHIIR (SOL), FERFIR AR e Je, Bl SR AR 23 4745 v A MBS D15 F) 2030 P S B AR S 2 75 BB
S BOE RE. R ENE R R AR B S AR W OE R, AFE 7 (D4, BRI /24 s E N
FHAEER. BT AFE Mg E NA R RIS (APOL, D1, Gl 7%s) , ALERT 5| iitiuk &
gi@ Mo INREWBAWEH, AFE 71 ALERT 5| JHITEHC B 247 230 5 N B i M/ (F 58 27 17 28 g BRI 2 R fR 57

B ERIIAE (BOL M1 BUL, Bfll/f REAF A7 4% ) FEARF 0 4 v T 340 Jo KA 1) P IR AL 55 B AR BRAE A A7 4 A
PR, W SR 1R T RRA91E,  BIh et AFE fZA1 ALERT 51 BIE A 2L

DIAGHIERDIRE (POL, BRMUERERF Aoy ) R AERRICE 4 IR M BB A4 o K o SAS B 1 Th 3-8 5 B R R
AN IE AT LR, SR 1 BRAE TR ATE, 0K AFE G281 ALERT 51 E N A 2L

(5 ) T AR DD RE FRDRE B PR A B E B 5 AR I R e e 2 R B, — N FRIE I, RIS 5 1P B R R
R R PR, AT AT REAR Y — DB, T A v ) A 1 e 1 i T BT 1)1 40 A ) 0 A 4 B RS
M) Z SR gE . BRI EE, XA T O PO A 1 DL B R BRI R A B
M7 R SR N [ B (1 7 0 B 7 PR AEL
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4miE INA230

INA230 HI—ANEE T2 T HA—EMEEMEE R, INA230 MEAE IN+ 5 IN- F N 5] ]S 24 H
K, DA FE] BUS 511 ERIHEE. AT INA230 REfEHi 2 FRIR AT RAE, A0 58 HLIR 75 A7 o 7 R 4 DA
Ko BILAE R A 1 4 FE B AR AR, X AMEDKG A 22 4y R IB T ile.  ThER A7 A7 A% % N 3505 160 8 N FELIR 2 A7 7 N IR 1)
BAKAZAL (Current_LSB) 1) 25 5. TEUFHEHERF A A E R %, E{ER Current_LSB 573y HIHARIE. R
P51 49370 0 S AT A 2R B R, INA230 A B X M SR+ A 87 (1 B Fn I 224

M, AT R R A AR . XA S BRI Current_LSB, ‘B2 HUR A4 LSB IGEMIMH. #i2iX
AMEA TAHS LT A% T B O SEBR I R (2285 o anpR, Sl TR T R PO AR A /s SRR
Current_LSB, FIZRAGEHN UL A A8 im0 MR . BARKME B iRm0 HF, (HZEH A Current_LSB ik
BN T IR ME 0 B B2 0 20 B8 BOROK FEL IR 25 A7 2R A D) SR AT AE B O R 5 e 7 B T4 N B AN B . Rspuntr
FHFAES N 5327 A B 2% 20 s IR AN 0 R A B . T AOME 0.00512 52— /MR (R 4 JEOCHI & 24 45435 ) [ S A8

~ 0.00512
~ Current_LSB * Rgyunt (1)

CAL

Maximum Expected Current
215 (2)

Current_LSB =

TERGHE R A7 88 CAWAR P BB 5, MRS L1 43T LR AR 2 P PRI (Pl J0E 2 17 B R I 56 2 A7 2 A AR B 1 5
Wro RO SPBUERT, R R A7 BRI R
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Hic B &/ SR
TEIXANMEFH, W, —A 10A FISRFRAEAELE— 2mQ i BB EAlE—> 20mV FIZ k. INA230 1]

S HJEAE BUS NG EINTS; FEXARET, BUS HOERE] IN- 5] BRI E AL B GO R E R XTI
AR, T B A B A BB IN- SRR ROy 11,98V, BUS SIILERIIIEE N T 12V,

www.ti.com.cn

o
+12-V Supply Caypass
o 0.1 uF
|
L
BUS = (Supply Voltage)

Z2

__SDA -
__SCL
Power Register -
, =
IN* ! Current Register - rc
] ! ADC 0/9 Interface
Rshunt % ‘
ALERT
2mQ | S Voltage Register »- O
IN- I at
10A Alert Register - Al
Load
B GND —

Figure 23. 7~ B B AL B

X RXAN RG], ABGE P iR IR B 15A, (AR Current_LSB 4 457.7uAlfi. {E Current_LSB I
f§ /9 S00pAMLELE  ImAL I BEE KK T 40 HL I 27 A7 2% F1 D) 26 27 74 1) 22 35 (E AN FURFE I et . 7RI+
i, N Current_LSB iE#HMMEN ImA/ML. A Current_LSB & X AME AL FR &8 — 00 L 1t 58 f7 2 e i
FEHEL T/ PR, fEXANEI LSB A ImA/f I B I BB A 2mQ 7B s F 242 ili— A4 2560,
B AOOh FRIRHE & 474 HIAH

SRJE . WA, JERDRE I R A A A R R S R R A A R RME AR S BR LA 2048 SRiFSRCHL A AF
& (04h). X TAM], SRS aREE 4 8000 KM, KiX/ME SRR fFasiIfE 2560 A, SRJ5FRLA
Eé)g KA HLR B AP A AR AN 10000, Bk 27100,  HXAMEIRe b ImANL 3 B HF e 1 5] 10A

_ ShuntVoltage ¢ CalibrationRegister
B 2048

Current

©)

EFXT R R %5 e (02h) 19 LSB —MEN 1.25mV/Ri e . XN EEEKE BUS 51 EHELK 11.98V
SR E R~ 25700 W7 {7 aefl, BUE Ay 9584 [T HEMIAFE. THiFERMLHRIESFFEI MSB —HAE, X2
K124 BUS 511 A RET & 1E LUK
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SRIG, fnrpE SURIBRE, KR AR 1Tk, 10000, 582k K AE R A FkhIE, 9584 AT, FRRLL
20000. X FIXAMI T, DhERFAMSMLEE N 12B8h, B —/MEN 4792 KIHtHISE. KX ERSR
LSB ([1x10° Current_LSB] ] 25 i) HIREH]— (4792x25mW/AL) HITIRITHAE, BiH 119.8W. DhRFLF
%% LSB HHiafra% LSB 3 —MELE LR, B 25WINL5 LAMIILE . SHFX M7, — AN BEEN ImA/LLI
B 7 7 LSB &AM —AMEA 25mWINL TR 27745 LSB.  IX N Lb 24 Py s 15 2 AR AR Th S - S R e e —
AT Z AN . F L E AL B R DR 2 —/MEN 11.98V AL R (12Vey-20mV 73t %D
e FAE N 10A MR, 1FEIM45 RN 119.8W.

Current » BusVoltage
20,000 4)

Power =

SR T AR E . E. A EERATI RS .
Table 1. o &/ &/t E w5

IR # A AEIRAATR Huhk HNE 3l LSB &
iz fic & 00h 4127h — — —
IR 2 Zawii 01h 1F40h 8000 2.5uv 20mv
IR 3 Sy 02h 2570h 9584 1.25mV 11.98V
R 4 R 05h A0Oh 2560 — —
iz ) LI 04h 2710 10000 1mA 10A
WIE6 R 03h 12B8h 4792 25mwW 119.8W

ZmtE INA230 IR & 5| 4

REHE 7 A7 4 48 1

FEHE R A7 4% AT SC L L RUA D) R A A7 2 B I8 T8, AT AT PO — AN e N BUE et IR . — SR BUE AL
HERF A7 A, IXPRAE TR I S A FLU o A7 4 B DR A A7 s P A R K I AT REARL . XA AR 2 AT e
FHE R A7 s S5 A TS ARy Current_LSB SR AERCRII R () BHE A7 25 B AT POk R IR AL it a7 7
IR AL A T IO, X ASE B AR SR O AL T ) S5 (8, BB AR e A a7 E — N U LSB
. XEEEPETERZ G, KRHAERF SRR A P IR T RE RGP HE .  JERL A H] —NIB FL R FLAL AT )
%?Egiéﬂ%gﬁgﬁﬁ%%ﬁﬁo SRJE, PR, ARAEIIATH INA230 LIRSS SR, FIN RHE 7 A7 o OB AT 1 4
PATHBR &M R GEIR 72

Cal x MeasShuntCurrent
INA230_Current

Corrected_Full_Scale_Cal = trunc

®
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7 L EEL A v e 45 2 Vv
(LRI

IR A AR AN, I H 2 I D R o e 52 A7 e B DR At L PR AR 2 L R B e a1, A
A% INA230 #EATAT A g8 R m] £ .

WHERAKT INA230 KHEZFAFas AT g, B2 ABEIR A —ANE R IR B TR A, IX 2 DR A e A A2
T H BN B RS2 1MH..

B INA230 B
TR INEIRES B/REX N UER T INA230 FFAs vl a7y XESEFFRE SN, MR FFERWEREN

— AR EREEZ AN MERTE, XS EUAHER IR I I BT . BOE IRHE AT A7 2% I VR AR5 B
£ Ho &I T 5 By hgs RS BEAT 15

FAAER

INA230 fii ]~ A A SR IRAFBCEBLE . WREIR . B/NMERIRE. AREE LS. X INA230  ArfrasitiT 7L
By REETFARRIIES % .

Table 2. FAERILLE

Fast ik piiEzzR =X DA

Rway:idil AR e ik Rway:idil Byt
00 BB fbﬁi@%ﬁ%%ﬂﬁ?@%ﬂ g;fgéf 01000001 00100111 4127 RIW
01 Iy R I R U A 00000000 00000000 0000 R
02 MEHE SR R A 00000000 00000000 0000 R
03 T A WAL BN AR T B I T 24 00000000 00000000 0000 R
04 FHLI R S AR I AT HL FRALE 00000000 00000000 0000 R
05 Pidiid &?ﬁ% g‘}:ﬁ%ﬁ& LA AT 00000000 00000000 0000 RIW
06 Bkl R I B R b kbR 00000000 00000000 0000 RIW
07 AR IR 05 5 BTl EAR T BEAH EL AL IR 2 1 00000000 00000000 0000 RIW
FF SRS A EME— TSRS . ASCII ASCII R
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A EAER
FiA 16 7 INA230 ZE7Eas th /Nl 12C #22 LR 8 1T B ee 2l il

fio B 27 7E%% (00h, HEUBA)

BIT # D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
gﬁ’\ RST — — — AVG2 AVG1 AVGO | VgysCT2 | VgysCT1 | VgysCTO | VguCT2 | Vg CT1 | Vs4CTO | MODE3 | MODE2 | MODEL1
POR & 0 1 0 0 0 0 0 1 0 o] 1 0 0 1 1 1

Po B A A7 g B ] INA230 Ma AT, XA A7 SR B 10T o0-JA0 Fit e M i 2 P L B8 PR et T e L, DA Ao

FEPPIRE.  F I A Sk B s T A e L B A AP s P

A i I 5 U B A A AT AN 22 R B A B B IR AR AT TP A . NHC B AR SR S NS AE S N B 58 T

ﬁ%%{;}&?ﬂgﬁﬁﬁﬁ X2 TFHUE— MR & 25 A7 2 WA R et . IXANMRRPERT BT IR O e B e 6 1 2%
AT AT g 22 P

(AL
RST: =LA
fir 15 XA E R 1 AR SN EN RN RAEAL: A SFEREEMNEE. XA ERIER.
AVG: PR
fir 9-11 B AR RE AR SR I — P HIME . LR T AVG FL 1 B AR5 — AL (K 5 e B
Table 3. AVG f7i%HE [11:9]
AVG2 AVG1 AVGO PISH
(D11) (D10) (D9) =
0 0 0 1
0 0 1 4
0 1 0 16
0 1 1 64
1 0 0 128
1 0 1 256
1 1 0 512
1 1 1 1024
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VgusCT:
{7 6-8

VSHCT:
fir 3-5

B
{7 0-2

ot A A7 4%

o 2 P T B ]
R HL R U 5 BRI 1B . R T VigysCT LA U AT et 48— A7 (1 4 S B 40t 11D

Table 4. Vg sCT f1#E [8:6]

VgysCT2 VgysCT1 VgysCTO

(D8) (D7) (D6) A a)
0 0 0 140ps
0 0 1 204ps
0 1 0 332ps
0 1 1 588us
1 0 0 1.1ms
1 0 1 2.116ms
1 1 0 4.156ms
1 1 1 8.244ms

I3 L I R AR 6]
Gy I R R B e T 18] . SRR T Ve CT AL ITURIET X — AN A AR S 40 b 1]

Table 5. Vg CT 7% & [5:3]

VguCT2 VguCT1 VgiCTO
(D5) (D4) (D3) AR

0 0 0 140us
0 0 1 204us
0 1 0 332us
0 1 1 588us
1 0 0 1.1ms
1 0 1 2.116ms
1 1 0 4.156ms
1 1 1 8.244ms

BAER

MPREGN . AR B BB AT, R AR TN S A B, N E BORTE

Table 6. XX & [2:0]

MODE3 MODE2 MODE1
(D2) (D1) (DO) =

HH

SRR il

SR il

SRR il R

HH

SRR FRERAE

R, R

PRl |P|lO|lO|lO|O
PlPr|lO|lO|FR | |O|O
POl |O|FRP|O|FR|O

Mias LS RSk

SRHEERFFSE (01h, RiE)

Or U LIS A AE A A U A R TEAL, Veuunye  SUBBERIR PR I AMIEAS 3o 38 I 0 2 0 B — 3 ) Aok £
BRI LoRA DM . FTREFT S, T B E MSB="1" REaR— kL.

20
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BlF: XF A Veuunr=-80mV H{H:

agreNE

Xt : 80mV

FEIXAME AL N — A 52 B i 4L (80mV+2.5uV)=32000
B X AME Ry 3] = 111 1101 0000 0000
XFIXAS b i 45 SAE A4 = 000 0010 1111 1111
FIX AN 1 kA MG = 000 0011 0000 0000

6. ¥ IRGSIF6)E 16 f75: 1000 0011 0000 0000=8300h

WU TEARAER R, AT 2 A B B T4 5 I (8

WEAEE = 81.9175mV (T#EHI% =

7FFFF) ; LSB: 2.5pV.

fir # D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 Do
gﬁ,\ f% | sDi4 | sSp13 | sDi2 | sSDil | SD10 | SD9 sps sb7 SD6 SDs SD4 sb3 sb2 sb1 SDo
POR 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BEHEEFFA (02h, R

S R AR A A A B — R R B R . Viause

WP TH AR, T4 20 B R P M i LR 3 = 40.95875V (k%L =
7FFF) ; LSB=1.25mV. AEfE BUS 5I1LR L 28V T .

i # D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
%ﬁ\ — BD14 | BD13 | BDI2 | BD1l | BD10 BD9 BD8 BD7 BD6 BDS5 BD4 BD3 BD2 BD1 BDO
POR f 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DiF A fE4s (03h, R

A DIRER R T, AR FF A8 s T ME

fir # D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 Do
gﬁ,\ PD15 | PD14 | PD13 | PD12 | PD11 | PD10 PD9 PD8 PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
POR 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Ty a7 4% LSB # N #B1% E A Current_LSB ¥E(EIN 25 £
FEIR, T A A A R L A A A 0 B R S A A 4 1 T (R TRk 1 3% DA AR A AL K T 2R AH

Copyright © 2012, Texas Instruments Incorporated

21


http://www.ti.com.cn/product/cn/ina230?qgpn=ina230
http://www.ti.com.cn

INA230 j

13 TEXAS
INSTRUMENTS

ZHCS766 —FEBRUARY 2012 www.ti.com.cn
B A (04h, Ri)

WRFBThEE e A, XAFASER T H1E,

fr # D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
gfﬁ’\ CSIGN CD14 CD13 CD12 CD11 CD10 CD9 CcD8 CD7 CD6 CD5 CD4 CD3 CD2 CD1 CDO
POR & 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

P, R AT FR S B A s B o A v A A A R AR S T T B L LR AR A A (B

R#EEFESR (05h, EUSA)

XA INA230 it 7 h i AR, XAt FRREAE R G AR I 22 0 fi i o SX AN A7 4830 BEE FLIALAY
(ARSI R . Gl I G IX A 25 A7 4 1 WO UL A7 A7 A% LSB TN ZF A7 48 LSB. XA FAFas BB T RUA R G
. G AR EZE L, W EE R SR

L # D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
{%Lﬁ; — FS14 FS13 FS12 FS11 FS10 FS9 FS8 FS7 FS6 FS5 FS4 FS3 FS2 FS1 FSO
POR & 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FEMEREF A4S (06h, BEUSAD

BEMUE AR A7 ds s PR ALERT SIRIDIRE, CARSIRE T 730 WmRBM T 20088, B4 mma 3 E
RIfE (D15:D11) HUAFILHE I AT e Al BRAE B A7 & A i 2

Ir # D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

gﬁ’\ SOL SUL BOL BUL POL CNVR — — — — — AFF CVRF OVF APOL LEN

POR & 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SOL: SRR

fir 15 2450 T00 EL R A 0 O e PR A 2 A7 A R LR B i, B AN 1y iy BT ALERT 51 JHIFC B o0 3%

SUL: SRR E

fii 14 2453 B B 480 PTG T2 i SR A B A7 28 P B RO, KX M7 B2 R B PR ALERT 51 JHIEC BN 24

BOL: BRI R

fir 13 2 2 F R A I I e PR A A A7 A R L B i, B AN TRy i BT ALERT 51 JHIFC B o8 2%

BUL: BERHEERE

fir 12 2 i 2%t R A 480 PR T i SR A B A7 28 P BB O, KX M7 B R B PR ALERT 51 JHIES B N7 24

POL: B BRI 2

fir 11 TR S A R A A AR S R O E RO, XA B TR ALERT 5 LB A 2K

CNVR: S

£z 10 YIRS bR BN (CVRF, 7 3) $EANBEH, WA E AR BT ALERT 51 BB AE K, XEH
BEESIE O AR A P A4

AFF: B NEEARE

fi7 4 BARTE ALERT 511 E— R A gl ds — M EMRIeE, HidEfmiesfl (CNVR, {7 10) WA # )5 kMl ALERT 5|

AR AR ANER S BB DD REAR S LA B T BRI 5 OB DI RE .
EAR B RN B E WU, W e R RE AR 77 S S IUN,  B R D REAR AL A BB R . BRI
e BOE NBWHAR, £ T — M2 SEEREA M 2 5 B MDD REAr SR A BEE .
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CVRF: g E
fi 3 BRI I INA320, JFFLok A 5 — R EBRBAE T, BERUERxAMA B T W ke & fl ok e, x4

PR A et SPIGTHEE, MBI F UG IE. £ TIIRRBRAE T, XMIHERR:
1) SAEER A (B 78 mRFEF ARG
2.) BB ki R B A A

OVF: B AR E

fii 2 IR ARIZE S AR ERAE, XA E N 1 TR BRI D) A Y TE R
APOL: AR AR

fr 1 Ml 8 ALERT 51 BURTRT &4 8 R

1= BRAl G A ROTRESR
0=1E% (KRR TPARIFERES) GREED

LEN: LR AR
fir 0 B ALERT 3| JRTER 25 6 B e
1 = BiAEHE
0= W (BEHD
S B B BB A, RS R, ALERT 3R E R AN E IR EIR S . 4 g
TR R E MBI BRI, ALERT 31 BRI ALAE A MO (R R, 05 R/ e 2517 28 W
EIRIREFFESS (07h, EEBUBN)
LW IRE T AT S AT 55l 68 27783 ik B 1 27 A2 28 A0 LU B O (E R i e R Tl I — AN R AE .

I # D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
%ﬁ’\ AUL15 AUL14 AUL13 AUL12 AUL11 AUL10 AUL9 AULS8 AUL7 AUL6 AULS5 AUL4 AUL3 AUL2 AUL1 AULO
POR f& 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

X .

B MEIR

INA230 #£1t5 12C A1 SMBus £ I3 A M. 1°C 5 SMBus Wl EAHFEZ

FERAN XA FARR Y, 1PC MO A EE RG], A LTHEMA RE N ZE R A5 E SMBus P, BZ&XUA
2%, SCL F1 SDA, ¥ INA230 ZE#E M2k, SCL 1 SDA ¥ NITFwiER:.

R — N B AR PRN—A T aF, 2 B2 o M A . R — AN E R AT B
(SCL). il &viinl . FEAE I A A 1b 25 A 1) F 81451

N T MRE RS, ESFIENAE SCL v PR — N5 5 2% (SDA) HIZH LT M s b8 R 7

IR, A B ERASREREAN SCL ETR BRI ML, feja AR A BT IR IS S

fﬁﬁfﬁf* FEEE U B ik 0], i A2 e — AN AL (ACK) JFK SDA NHNIRHLS, BT HE I S A T 254
PV
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SRIGEUR M R I B 8 MR R, BEJER—A ACK. TEHUELHiIE, SDA LAURFFFE, [FEf SCL
NEHF. [ SCL Nym i, SDA ERUEMARML SN AR —DMIFaREE 15 1k 5T

— BT S O L, EREAE R ME LR, IXAME LB SCL s P SDA #2455 B WKz
AEKFR. INA230 728 ) O _EEFE—14 28ms #i kB 1LBiT R k.
HRAT A 2R

T 5 INA230 (5, T 20 Sl A — A R I 55 SRk AT NS k. Ak 5 6048 7 ANk £
AL ATTIENL, AT LR BIX A S B UL 2 5 AR AE

INA230 A ML SI R A0 A1 AL, iR 7 16 Nl Restht rhi— Nk 5| IR AR T, R B S, X
A0 H1 AL 5] BT IR A BEAT KA I H N AZAE XS 12 R AT AT 4 HOR X P A 5] BT R S 24T B0

Table 7. INA230 Huhl-5| fn
M HE

Al A0 M HbhHE
GND GND 1000000
GND Vs 1000001
GND SDA 1000010
GND SCL 1000011

Vs GND 1000100

Vs Vs 1000101

Vs SDA 1000110

Vs SCL 1000111
SDA GND 1001000
SDA Vs 1001001
SDA SDA 1001010
SDA SCL 1001011
SCL GND 1001100
SCL Vs 1001101
SCL SDA 1001110
SCL SCL 1001111

BATEO

7f 1°C 1 SMBus I INA230 RAGIZ T N— M Eeft. @iIFR 110 £:#%, SDA fil SCL, W] SZHLF| ML )ER: .
SDA M SCL 51 B3 5 A A VAL F0 ) 15 i AVt 35 R ik A 8 S KR D2 B N VB M i 2R e 75 PR S . ERARAE T
/O 2R % A2 A VA AT ThRE, % R H A& 1 HL B R AR ol R KR # A it NS R B . XS5 N
7 43 R SRS 2R IR AS B 2 (6] ) FE 2500 & 15 S Ay el 8 N B HBE RGP TR YR = A2 75— AN BRI H B AR
R 2 18] e I T B EH A 2R3 BE D B LR R ] RN A RN . B SOKE IS LR R O Dk A g R Ak
ANEF 11O LREE AT RElE, IX My M AT 1] BE 2 B A R I AR N T LR B E AT 1 & o

INA230 SCHrEF o s (1kHz & 400kHz) FiE# (1kHz & 3.4kHz) R, G RENEEZ TP R mE K
T E R
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5 NBEHL INA230

W AN AR TR B N E S IE, s ﬁ)ﬂ?ﬂ INA230 FHFE A28 IVT M . 2547 8% 1 52 A R AR X B ) s kv 2
X, FAEREEIME (RoRET) B RIWALNGEFE I A HBIE 5 2 58 R IE S — N5, 3] INA230 %K
BN B AN A AR M

BN NN ERRIEE AN, XA FI oMb, HAHRMWAAKEE. 285, INA230 #fiik
BB — AN F L, ERRERERT =N REEE S AN ASE0HEE. XA A7 2SR 2 A7 2 R T
E%ﬁ@]ﬁﬁﬁﬁ’]ﬂ‘ﬁ%ﬁ TWAE NGRS T A8 5 Tk, INA230 432U 31 1 45— AN B 7 1 i A7 1
ho EITAR—ANIFEEE T IR, T L& IR B AL

MM INA230 HEATEEHURAERT, — N5 NI N A7 e T 0 55 AR ) R £ 15 BB A 3001 92 127 3 BUOR — 2 A7
are N KR AL B EOVAT IR, WAVERFAF SR R E AN AN, XA E NIRRT M
Wby et RIWRLYMRHCE) o BEJRR A7 SHRET 1R e TwaUMNOEdE. )5, Lt Em— I
FAFIER I MM (o RIWAL A i H ) ﬂ%}ﬁxﬁ&ﬂlnnv MEFAEIGE T — AT, XA TN A7 AR
%Hxﬂlﬂ‘]%ﬁ%ﬁﬁ‘]ﬂimﬁxﬂl%w RAFAZ G2 —A KB RN ACK; RGNS ROIEBRACE B, T
PRI BI R 1Y . s F e AR U — Bl v R AR A A AL (NOACK) |, B A4
ﬁﬁui@’%‘%i/ﬂiﬁ%%m%ﬂ&%?ﬁo A0R R N [A]— W A AR AT R SR HGRAE, o/ — BAOA ST
W95 INA230 fRAFH A7 S REM AU, BERRXAMEH T DS AERIERTE S

MR T EHANMEERERIER B THER, BRI AR TR AR TN, e RRla 871,

EAVANRYL 00NN O 0000 00N CRRHRRR KK @@@@@@@Q

Start By ACK By ACK By ACK By Stop By
Master INA230 INA230 INA230 INA230 Master

}—7Frame1Two-W\re Slave Address Byte'" }—7F me 2 Register Pointer Byte 4>}—7Fam93D( MSByte 4—|<7 Frame 4 Data LSByte 4>‘
(1) i A0 A0 AL 5| IS E AT E SRR LML E AT RIE. WS %

Figure 24. £XF 5 A4 A 5 B

o VO000EWT DDDIOOOVIOODOOO0

Start By ACK By From ACK By From NoACK By Stop
Master INA230 INA230 Master INA230 Master
Fi Frame 1 Two-Wire Slave Address Bytem } Frame 2 Data MSByte(z) } Frame 3 Data LSByte(z) 4%

(1) EiT A0 Ml AL 5l IR BE AT E A S TR E. 1555
(2) NFAARIRH RGO ETHAIEE . WARHE - 2WNEAS, TN LAWNER. #H5% .
(3) FARI ACK AT A H

Figure 25. BHUFA% I 5 B o
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7R T EERT SMBus B AR R ERAE I I BT AN IR R A7 SRR E

ALERT /

SDA

Start By ACK By From NACK By Stop By
Master INA230 INA230 Master Master

|<— Frame 1 SMBus ALERT Response Address Byte ——|<7 Frame 2 Slave Address Bytem4>|
(1) i A0 AT AL SRR B E AR E AL IE. 1ES .
Figure 26. SMBus %R it FF &

AVANRID O.0 AN GO 0 000NN

Start By ACK By ACK By
Master INA230 INA230

|<7 Frame 1 Two-Wire Slave Address Byte(“ I Frame 2 Register Pointer Byte 4>|

(1) i A0 A0 AL 5| IS E AT E SRR HLME E AT RIE. WS %
Figure 27. WMAHFFEHIBHES
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EE 12C B
WAL RN, SDA F1 SCL ZRikaly Fies i & m i F. B m— NI A AT, BEE R — NE SR 1T,

A EE (HS) 88 RBE00001XXX . X MEHRITEA R T 400kHz HIPLi# (400kHz) A5k (1L00kHZ) (F/S)
B BT, INA230 X HS FE 8D AT N, (E& 200 e IF HLATIF I 3 I8 i 28 LA RF 3.4MHz 1817

WE, ERFER-ANERRIHAFRE CAERNIT ARG S5ITRFE SN o ERXDNERFITIG%
2 )G, iy FIS Bi—5, BRAERVFREHIEEE &b 3.4MHz. B TR —NMFMG&AF, NIz EE %
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— |<— tHpDAT) —>|
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SDA

/
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[—————==-
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Figure 28. M FFE

S B X
PO R

ZH Hw/ME BAME &/ME BAME Hpr
SCL 7% fscL 0.001 0.4 0.001 3.4 MHz
15 1E B A AN R S5 A1 2 IR 1) 5. 2225 PRI B 1) teuR 600 160 ns
AT 5 A tosry| 100 100 s
B I IR A LI ) tisusTa) 100 100 ns
STOP %42 321 [H] tsusTo) 100 100 ns
B TR AT [A] tHDDAT) 0 0 ns
B4 ST ] tsupaT) 100 10 ns
SCL B A t o 1300 160 ns
SCL R i A t 600 60 ns
INF A T R ] te 300 160 ns
A4 s L T ) tr 300 160 ns
EF%F SCLK<100 kHz R84 1T a) tr 1000 ns
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INA230 % BT TN SMBus 4RI Siibht.  SMBus 45 Ay i 8 I\ 38 152 — AN PRI IR . 2 —A
EARMBUT, ERERERS TR AR RS F A (0001 100) CHAREREUS AL e AR BT o XAV EAR
W22 S5 ARA AL AR B M A AR B RO S £ B 2 B AR A4 B R U B

b B RE A RO LA AR, XA PC WML WURE T A MR AT R, A
Z’gfﬁ{%ﬁﬁ%ﬁ@%&% HIEEAT IR R, o EAR b R AN A R — NI T HAE TS BR TR ALERT Zii
Ak S ORFFAE
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PACKAGING INFORMATION

® 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: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If aline is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish 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 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 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.

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)
INA230AIRGTR ACTIVE VQFN RGT 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR  -40to 125 1230
& no Sh/Br)
INA230AIRGTT ACTIVE VQFN RGT 16 250 Gg[eens('s/([)aH)S CU NIPDAU Level-2-260C-1 YEAR  -40to 125 1230
no r
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GENERIC PACKAGE VIEW
RGT 16 VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4203495/|
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PACKAGE OUTLINE
RGTO0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—]

2.9

1 MAX

0.05
0.00

l=+—[J1.68+0.07 = ﬁ (0.2) TYP
> f 8 EXPOSED L
J U E U L ﬁTHERMAL PAD {D
—C
‘ C | symm
. -1 ¢
-
HED

N b b |

PIN 1 ID 16 SYJ\,,M 13 & 0.1 |C|A|B
(OPTIONAL) ¢ 0.05)
05
16X o3

4222419/B 11/2016

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT
RGTO0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

S

{1
T[4
Jri,

16X (0.24) T ij

- . S U

L @ (0.58) (28)
| TYP

12X (0.5)
=SS . & A
|

(©0.2) TYP / | l
VIA | -— - —-—--—"
e ‘ :
(R0.05) ‘

ALL PAD CORNERS \ (0.58) TYP
1 (2.8)

LAND PATTERN EXAMPLE

SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pl SOLDER MASK
| METAL | fOPENING
! 1
| |
}
™~ —_soLbER MASK \ NMETAL UNDER
OPENING ~ 7 SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4222419/B 11/2016

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.

{
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EXAMPLE STENCIL DESIGN
RGTO0016C VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(1.55)
16 13

16X (0. 6)

pjj
\

~N

16X (0.24)
~+~~~~ (- — - —t—-—¢

12X (o 5)

|
|
\\//) | (\//)
- @3 —)
|
|
|

|
|
METAL |
ALL AROUND | _ _ _ o
| | T
i 5 8
SYMM

(RO.05) TYP ! ¢

1 (2.8)

\.

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:

85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4222419/B 11/2016

NOTES: (continued)

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