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6.5 B Rt
£ Tp=25°C, Vg =3.3V, Vgense = Vin+ - Vin. = 0mV |, Vin. = Vgus = 12V BHIE ( BRAES A )
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E TA =25°C , VS =3.3V, VSENSE = V|N+ - VlN— =0mV , VlN— = VBUS =12V HTJ‘{)H\]J/% ( Bﬁ‘:jt%ﬁﬁ% )
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;ﬁﬂ%’lfﬁiﬁiiﬁ)\ EEV}[E 0< VINPUT < Vs -1 1 }JA
6 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: INA234
English Data Sheet: SBOS844


https://www.ti.com.cn/product/cn/ina234?qgpn=ina234
https://www.ti.com.cn/cn/lit/pdf/ZHCSO01
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSO01C&partnum=INA234
https://www.ti.com.cn/product/cn/ina234?qgpn=ina234
https://www.ti.com/lit/pdf/SBOS844

13 TEXAS

INSTRUMENTS INA234
www.ti.com.cn ZHCSO01C - MAY 2021 - REVISED MARCH 2023

6.6 B FER (12C)
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tHpsTa) EH START &M FIGRFRI ). FERLEIAE | ARG — A Bho 100 ns
tsusTa) BEE &M% B A 100 ns
tisusto) 15 1L 4515 B ) 100 ns
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6.8 SRR

E TA =25°C , VVS =3.3V , VCM =12V U\& VSENSE = (V|N+

- ViN-) = 0mV A (BRAES A UL )
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6.8 LA (continued)
E TA =25°C y VVS =3.3V y VCM =12V U\& VSENSE = (V|N+ - VIN _ ) =0mV HTJ‘{I)_I\M%I“ ( Bﬁjfz%ﬁﬁ% )
100 100
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S 025
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8 S a5 ===
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g 0.5
@
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100
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g R
s w50
5 5
2 V]
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2 o
‘b‘o‘bQ‘bb’b © D D WD A5 D O 2
(OB ) '\ '\ ,f/o ,{b P © ,(], G ,{9 N ,g\ NS -50 -25 0 25 50 075 100 125 150
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6.8 LA (continued)

76 Ta=25°C, Vys = 3.3V, Vom = 12V BLI Vsense = (Vine - Vin-) = OmV BHI4E ( BraR 545000 )

1.5 0.5
— B+
— IB-
1 0.4
< L < 03
[ C
g T~ g o2
3 3
o o >< { 8]
[%2] [72]
« T o 0.1
m m
= 05 = _—
a ™ =3 0
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Differential Input Voltage (mV) Common Mode Voltage (V)
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' £
' c
é 10 " § 10
g, 7.5 I, (% 75
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o 5 7 z 5
8 / g
@ 25 3 25
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5
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-2.5 £ 25
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-50 -25 0 25 50 75 100 125 150 -50 -30 -10 10 30 50 70 90 110 130 150
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560 400
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= = 350
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2 400 E 2 ]
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2 T [ /
3 320 / 3 300 /
= z —
g | g
8 240f 3
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a T 250
160
80 200
-50 -25 0 25 50 75 100 125 150 1.7 2.2 2.7 3.2 3.7 4.2 4.7 52 55

Temperature (°C)
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6.8 LA (continued)
fE Ta=25°C, Vys =3.3V, Vem = 12V LK Veense = (Vine = Vin-) = 0mV BIAS ( BRIES A UL )
5 14
&; 4.5 :(:: 12
T 4 =t
_§ 35 _§ 10
_g 3 —1 .g ,
w 2 8 ’
£ 25 // - .
(&} o
‘g 15 % 4 //
3 1 3 - —
2 2 I E—
9 o5 g 2
0 0
1.7 22 2.7 3.2 3.7 4.2 4.7 52 55 -50 -25 0 25 50 75 100 125 150
Supply Voltage (V) Temperature (°C)
K 6-20. BARA (XKW ) SHEIFERERBRAR & 6-21. AR (XM ) SRERPXE
380 H — T — 60
Continuous 12C Write Commands | .
365 & 3
z S 45
:if“ 350 3
é Idle SDA, Clocking SCL &
3 335 £ 30
€ o
g 5
@ o
o 320 -
5 il €
& /4 8 15 /
. // % /
(¢
290 0 ]
1 10 100 1k 3k 1 10 100 1k 3k
Frequency (kHz) Frequency (kHz)
K 6-22. AR SHS (SCL) MFE AR R K 6-23. AR ( R}MT ) 5 SCLIEAKIRR
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HI T IN+ AT IN- 5] JEAR )2 RN VS 5] AR i FE i L I EAR AN | BT AR L 115 I8 iR 1 5 PRIt , B2k
SRS e [T 55 PR R LS AT E S 5 SR RTINS A7 AE

7.3.2 MEWE

7-1 SR NI D) 2GR AL 0 0 S AL 2 i R DN B 2 R TS e DR TSR T BT R A T SR N R Y
SRR WM AE T A AN E , MRS DR AR AT XL A B A T R BN 2 1]
B ( BRAPFIBOHE R E N 1) HAFEEE DRSS . BUGIERREAZ G |, Bt i R E M) R E
PR IXAS Bhnar 242 A, ELRE TGRS EATR M8 AR E 1 P a A I E AR 0 i A o =
R ORTEMZ )G , B IESESH F0-T B E N BRI AR LA 4t wr A2 s b, T MO BLAT S U el . Xk
THERAEE ST , A I A F T [H] .
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Current Limit Detect Following Bus and Power Limit Detect
Every Shunt Voltage Conversion Following Every Bus Voltage Conversion

N . Vo
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| Power Average |

| Bus Voltage Average

| Shunt Voltage Average |

B 7-1. ThRITETGTR

7.3.3 KRB B

PAT RN ERS , INA234 BAAEH AR E B , X0t 7 JLAIE3 . INA234 R4 A f B T AT MRS
PEE TARRSCHOIRAS PHFERT R RO E IR 0 — MU | B RV 5 Fe Oy ey s 2 B 68 S A I8
VAR AAN G e PR 75 o A2 A% SR AU FL ORI P 3 v, 1 I A\ D8 b 2 4 DLRRARRS BEOA AU A 2RI, H 47
FEARRE UL, i A\ DB A 3 BUNIRG 5T P v [ 2 AR P o A1l B PO 0 5 — DL 35 RS Ao P BE K B 20U
FEL L 88 SR A i 1t RN B /I ) R AT o S8 D B K KD U L LA 8 831 i 0 T 3t 00 1V 225 2 Y05 L N ) R

RPN ER , INA234 i i B AU IR /D o BEAE FRTTT 4R8I0 , 20 A BELES b A 22 20 I e, AT -2
Folw B RGN (SR 6-14 ) .

INA234 (X AEBEAT F LI B N 4 B R B R, 7EEAT SR re I, IN- B BEHORE BRI . 78 S 2 H I 0 2 401
], IN- 5LBPR SRR AN HSTZA 8 IMQ B BB 4% . 4 ADC BC B NI HAT FLR I SR (8 8 P R 2 BAY
e B HLL -

7.3.4 fif R FLJEAN FE A FL TR L

INA234 FIHLJEFEEVEEDN 1.7V & 5.5V, %8 ERENSLE 1.7V L FigfT , KL AT AT 1.8V s JESL. B g B i e
JEN 17V, Zad it n] DL Ek 28V HHL RS BB o 3R 9 R A Y HE 1S 1% a4 v B T LA He kR i
HL YR B R B VR 2 N o

7.3.5 ALERT 3|l

INA234 5 —A i/l e a7 7 2% (06h) , AT LAXT ALERT 5| JIBEATSRAE | DAAE 0 B i N B — P 7 5 SR S0 Bl s
Wk MmN . ZBEMU M RE T AE B RVE AT H DI RE IR E — D Th e R I F A B L et 2640 ( CNVR | bR/
REPrAray ) LU= ALERT 5l m N . FEF oS RIThRE |, @ik m #7277 45 BN —AME R BB ALERT 5]
BRI RH N A -

ALERT 5| Ba] segn JLAN v 4R D8 b i e — AN AT 4%, s e 2 5 &l 7 — AN e U BIE. o]
B 0 ANV EAR D R R

o CRFEHPH AR & TR E (SOL)

SRAF HLRH H AR TR A (SUL)

SR L = T PRAE (BOL)

KR AR T PR (BUL)

Thae s T FRAE (POL)

ALERT 5] — ATttt o =47 7 /i e 2 A7 o HH L % 1) 1 Th e e A8 el SRAEL 3 A7 2 P i€ IELIS , 3XA
SIS E A R RRUOURE R AR X BRI e 10— WER B NEMRINBEPUE | 18 e UL o B ik
FERI DI RESRAT L e B 0 E AR IR AE A A7 2B M i L. 4, B SOL At SUL #BE | 4 “RoAF s BH L v T
BRAE” A frasidad B RE " w78 h A E RN , ALERT 5N 2
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AT DATE e 5| Ak W I 28 4 PR G B s 4R 2S , DB AE 28 52 AT — A5 3 I U 2% 00 T 46 1T R S5 3 i i@ 2 P
e 4 AT (CVRF) W] 524 D RErh it —/NE ALERT S B s, i — AN EH IR CNVR A7 )3
F , LAfE ALERT 5] iAbsAT 4% |, A8A7E% ALERT SIIIE NGRS |, WIE R 2 )5 S BUR /1 G 25 47 28 HH i)
CVRF {ii (D3) 1 AFF £ (D4) DARf & A ARYR . RS 5 B Al %t s he b, JF H CNVR (iR |, A4k
TJa AR EHThAE , ALERT 51— AN ek i 2 i PR B A i s

IR ERINRERPALH] , ALERT Sl IATRFF &4, AN R0 83 F 384T -

B E 7-1, T R EAR SR AL 25 47 3% P A 5 A0 B B4 S A 4T LB ARG I o B, n SR s FH B4R Th
A A R EL P R R 7 TR AE (SOL) , MR AR ICEFE B BH i B 35 e 2 J5 BB PR 25 A7 2% (K48 5 45 1K) SR A
HLRELH R, B e 5 Il O B P BR AR . X B0 45 ) e T R o S 4 PR A 25 A7 % N B 2 I, AFE 47
(D4, B/ o 2748 ) s B NS AR %1 AFE G B NE R0, #IBERRYES ( APOL , D1, bt/
{FREZF /74y ) , ALERT 5| IO # B oA 2. S &M 45 B , AFE (A1 ALERT 5| IR AL & %5 /7 #5058k
B BE AT AT AR B S AT AR R
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Eef , an 3B 7 PRSI BE GE |, BEIhREHRE AFE 7/ ALERT 5| & N 2.

R & T IR INEE (POL , BRm/fEREZF A7 a% ) a7 RF R 26 v e I BB 5 0 5 15 11 45 HE ) T 2R A 5 FR )
B AT LA, an SRt T R RE | B AFF A1 ALERT 5| IS A L.

AR TR O g FE 12 PRAE 5 R AN A D R 3 R 25 IR EAT L. TRIE , RS 5 0PI AN A o e e PR AR, T
PULAE — /NG BT PN H 4 o T30/ o () 460 ) 2 i 1) e A AT B T 1) 1 25 B HE 8000 2 A7 2% B PRt G 0 219
Bl 2 ANRI A . A BV INRE | w5 B X R BRI AR I 8 0 61 A X DR AR AL R O A R PR A, R 24 4
R AT B0 WL 42 B S 0 R 02 S T S A 40 ) PIRAT

7.4 BAETHREHIR

7.4 ESIBIT S5 EBT

INA234 HHMIEATH (SRR ) |, XS I TIX ¥ 2 5 ADC Wi{iZ4T. 24 INA234 &b 1E%
iEAr R (EVECE A MODE AL B N “1117 ) I, E 7S5 e — A0 T FUR B 0OR— AN R 2 i
B

MR | AR MR S BB 51725 (0h) ( BIVEC B F 7451 MODE fi7#% &~ 001 ) £fik —4
HREE . XANMESTE—NER R —ES. N TR DI DR | BE TS0 HRE N, B
{EAE R A A AR IR 00 Tt k.

BAR TR 2 H INA234 , I Hok B LR 0 n] (B3R i 28 bR EAL ( CVRF AL, BEl/ il RE 77
A28 ) WP R B i R e M. CVRF SL7EFT A B . “FIME A . IRyl e e — AN B A P 58 i e o
BEE o

ELLREHLR , CVRF Argis g -

1. HANREFA , BAIENE A E MODE {7 R ; sl

2. EEURF /T RE A AR

7.4.2 B Wr

BT RIRE TR (SRR ) 241, INA234 B — R e AR | ATk b A FEL IR A S N B R DT R K
W T 2RAEAAE R IR AR . BT A e K B TR 2 100us . sS AR FFAE A il |, BRI — N
R E S N B E et

7.4.3 FHEL

M Vs BT 0.95V (A ) i, Fry arfras AN HERME , thb i B AL F R A7 (POR). BRIA LA A7 4%
HEREGANTFAERMRWEAI . R 7-2 $EHET 48 ) &5 47 25 R (1 B4z .
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7.4.4 BOFIMEBRAE MR BN 6] 5 18

INA234 FLA B X0 43I FELHs R 2 Fit s 00 58 100 s e A W) o X o 0 8 0 % 486 I (1] P E B PR 140 ws B e
8.244ms Z [AEATI . He M [F) R B A A T AR ICT BB, ADRE INA234 e B AR 4R e N LA AT
P P23k i, Wk — ARG ER B Sms BLEC—K , IBA TR INA234 [ Hef [Al e )y 588 us , JF
HECFSERR B E RN 4. XA BESEE KA 4.7ms R — IR &V EH o R AL R R &
INA234 Fie B R A AR R 1R B B o 75 V27 5 2 P R A AR AR O AR A S LA I o A T2 LS
D, IXAMEBLIEAD T 2 F e U T A6 28 FR IR 8] o 73370 PR 2 ) ) T ¥ 8 Dy 4.156ms S 4 FEL T 2 B I 1) i
JEH 588 us , I HICFIMERABE N 1. XA E W ASEIE KAE 4.7ms BHHT— X

A 18] e BN A IO AR A TR TR B 2 Ipidk . Sl A ROt 985 5, BOT BB E Re 8 KR Tt
DERERL . JEILRXAN 7%, INA234 W] LU I B (e s, e ] BEJR B R 15 245 5 IR 75 o P Mi %
INA234 7 /b0 58 (1458 75l 737 T v 28 o

JIT G FR P I 1t 2 R B P AR R . 8] 7-2 R T 2 AN ECHIN TR) , DAUE R AR . Y T SRR
FIRE RIS T, NARYE RGN 5 EER , E FOVF IR B K 4 I ) R 5 R 5 (P S B TRV BEAT 4 2

Conversion Time: 140 us

[
Conversion Time: 1.100 ms

20uV/div

Conversion Time: 8.244 ms
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7.5.1 12C $178:0

INA234 /£ SMBus 1 12C #% 1 _EUE N Hbre$ iz 1T, @i i SDA il SCL 2k s 3 s 28 (1% %, SDA Al
SCL 5| JHIHRF A A A8 i Q0GR 00 1) 18 I8 2% AR e 23 Ao fnd . 28 R R R k2 B N W AR A 2Rt s R S . JRUAS DL 28R K 0
BN DhREEE R B 11O 2R |, (ERFHIE AR R AR BT 5K PR B sl gk Nl (G R B S . XA
SN M 75 1] e P 25015 2R IR R B 2 (R AR A 15 5 1 o I oAt B BLAE R G b T SR AR~ . fE—
A EN R AR (PCB) 9 J2 2 1] 5 22 3 5 B0k (40 4% 1 A 2 368 5 e /D 3 A 2R B 1) ORI 5 00 o K7 3B 15 28 4% 3 Wi mT Dk
D EE R AN /0 BRI TTRENE | 1A F MRS T RE S B R R N T IR B 1R A A

INA234 Xif TPzl ( =ik 400kHz ) MEndiial ( @ik 2.94MHz ) SCREERIL . X TR E Sl 75, 1 2%tk
i AT, JFEAE SMBus 3.0 A&

5 INA234 JE@(F , FHl8s 20y Jod@ed — A B bbb 7355k T8 B be s Rttt . B ARHhhk 37045 7 Sk
REFD A ANTTIAAL , XA T7 17 28 B IX AR A B HUE S 5 N A

INA234 ffi N HubE 5] AO. 3R 7-1 BZR T AO AT REAC & DA #3414 A A1 B fRAS O AH R ik . INA234 ZEEEAS
MRS BT A0 SIMPIRAS AT KAE . a8 0 B RAATRMNEShZ /T, WZfE A0 5l IR .. 24 SDA 5| jiliE
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3 A0 DL B AR | S5 BEAE 12C Huhik () MSB L VR INARSM 100ns CREFI (], A Afl £ 25 4 -1k 1
. AR B BRAFIRIT, BANESUEA T ME—HhE , RVFF P ERGHER L)\, iR KA 12C Hilk
R

R 7-1. #uhk5| A0 B An ik

A0 INA234 Z3{+%IR INA234B 2341510
GND 1000000 1001000

VS 1000001 1001001

SDA 1000010 1001010
SCL 1000011 1001011

7.5.2 JEiT 12C BATE OB AMEER

I INA234 ERpE W A7 as BUTRET B NG S A, AT SEIR % A7 A7 4 V5 ] o A3 DG 77 A7 as R ML ik 1) 52 3 51
KBS0 AP THESREHTNE (ESHE 7-5) 2 RIW AP B ARtk 1 2 5 M 8 — 4
T A RIS NIRRT 2 A R AT SR EHE

5N IR AR BB B AR 5 — A TR . XA EbRbEE |, o RIW ROMAREHCE . AR5, 330
IR — RO 35 8 8R4 0 T — S A BT ] ) A A7 A L o T A 25 I AEDRE A A SRR A S
NARF PR NS aS . TN TR E AN w Ao ia b AT S U378 . A MF R A IR Bl 7
o A AR T DLIE I A i B B L AR 2 i A A

MBI | 5 NSRAEA7 AR (E 27 A7 A48 BT B3R — B R 8 £ SRR A I R S S UM — D af A7 8 A T H%
AFAT S ARAT B SONHHAT AR | UAWE R P A BBt h S A — DA, ZEUb S, NIAE RIW AOMRHTR &
A B Rl 7Y, JEERA AR T R AUMOEIE. )5 SRR R IFE RIW AL
i AP Ak HARMUAE 7T, DUR S & /N5l HARGE A0k |, RAF AR T ies a7 4510
BREART I T ARR AR AEHIEE 72 ; RJE BARSSEROE BARA Ry . EHla T e (e
=) AR ER AN 71T o A2 3 AT AE B ATT el - I R AR T A, A R B e R SR, R IERL
Pattet. WORTZEMFE 78T EE R URE |, WAL — BAEFASRIRE T WAt (R ar A a4
BHIOME , ERIZER T NS AR .

K 7-3 S T B NIREN I . B 7-4 SR T SRR . S R TS A 16 R EE R .
B RE M B AR T | 2R BRI .

1 9 1 9 1 9 1 9
SCL
[ LI N O B N A [

UL LA AL LA LT
SUALBOGA 1 BOCOOCOAGO0000GA OGOOCOGA./

Start By ACK By ACK By ACK By ACK By Stop By
Controller Target Target

Target
|—— Frame 1 Two-Wire Target Address Byte v ——l—— Frame 2 Register Pointer Byte ——l—i Frame 3 Data MSByte —>|<— Frame 4 Data LSByte 4'
A, I AO MUk S| BAI Be E R E H ARHUIE T B . TSR 7-1.
B. LSS R ARG (PEC) , WAHATIN B R .

B 7-3. EATHE AN FE

o\ /N /XX AN NN AN EXHENED

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

@ )
In— Frame 1 Two-Wire Target Address Byte o ——|—7 Frame 2 Data MSByte I Frame 3 Data LSByte 4—|

A, R AO MUk S| BTH) Be E R E HARHUIL T RE. S E R 7-1.
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B.  MiaArfrdiatt- i BT o e s . WRTEE AT AA | AR A AR WS % K 75,
Wl AR R 95 K ACK.
D. SR BRI (PEC) , AHATIN B R .

B 7-4. 2B I R B

1 9 1 9

A@Oﬁ @@@@@@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. it A Mk S BT T H A BRI I SR 741,
Bl 7-5. LB A7 SRR AT BUE

o

7.5.3 HiE 12C R
MR , SDA FIl SCL £ B4 b sl BH A 28 my o F il 38 A e — N R B & A, JE R — AN S AT
A1, g EnE (HS) #2888 00001XXX. AL fEA T 400kHz ()R (400kHz) #EFIFR#E (100kHZ)

(F/S) B EHEAT . bz fE AR HS 2 a AU HEAT BN, (E AR 2 U0 ARAS I U1 4 30 P 3 e i 4 S
2.94MHz 1217 .

We , s ERER RS &M ( ERBEMNFMFERAFEEAMHANNE ) . £XANELRENRMEZE ,
W5 FIS BX—3 , BRAERVFIMAEHIIEE &1k 2.94 MHz. AZERFE LA | 248 F 5 S 108 3 4 A1 a2 47
FEAE HS #ao 5 IR PF 4 A HS B IF Ul s O (K Bl DE S ISR F/S #aK.

7.5.4 B #EEN

B RLE A % hk 0000 000 ( fi5—A RIW BLBEE N 0) Fhk | seitixt 2 8 Ers i) a0, SR - U M
#5715 0000 0110 (06h)-.

BN EXA 2 EHFAG , FrE ST BT SO A iR R bR (SRR O AL . Ak FITA INA234 S E0E4
AT AL ARAE IR (Bl BRI _E F 461
7.5.5 BH BT RET

W@ T #% Hi ki 0000 000 ( BE—A RIW A% B R 1) FHE, S2iixt £ INA234 2e4-r@ ) #% ADC #: 4
a4, T HhEdE . R, B L@ R s A AR SRR B S Rl R e i R B

7.5.6 SMBus 235 1 57

INA234 B¢t NN, SMBus 4 v il . SMBus 24 m )87 4 187 . H bR s A At — AN Bl i i o 284 Y
P, F A8 AT CAT 4R B H AR dik (0001 100) (U S AL RN R T ) o EHVEIRIN 2 5, A2 R
AR ) H b 2 E A0 2 18 1 A R e B AR 2R R IS R SRR IR B .

e i L B B [E) O S LA AN L B AR AR, X — R 5 12C @A) L. R L T /\Hﬁ%&#iﬁ@iﬁﬁﬂﬁ
B2, 82K Ze N o A e b R B AE AN 2B A, R 1Z 381 BRAS fl BT 2 2R SR B i AR AR
iR
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7.6 TR
7.6.1 BFEFFE

R T7-2 FIH T INA234 FA7As. R 7-2 FRFIH BT w5 A7 o L B NN R B A28 5T, I HA BB 3 47

A

F 7-2. INA234 H17%

Huk FIPRAEK TR (1) ghrf bl
Oh AL B 21208 16 4127h 5
1h T L AR 16 0000h 5
2h AL L 2 7 0 16 0000h %)
3h IHFERFAE% 16 0000h 5]
4h Current Register 16 0000h 3|
5h Kot 75 16 0000h 3|
6h IR A5 e 2 A% 16 0000h %)
7h e A 7 722 16 0000h 3
3Eh HIERT 1D 1758 16 5449h |
3Fh S0 1D F1E5 16 A480h 3
B HINLTT MR ARG G T 3E NN R BT, R 7-3 Bor 7T IR A v i) 2R AL ARG
R 7-3. #4407 9 RERAS
W% R Y
EAHE]
R R ER
EPE S
w w EN
7.6.1.1 BB & 7738 (bt = Oh ) [E4L = 4127h]
Bl B A A7 A AR 7-4 FiR.
R 74 MEFHAEFBRNH
fir TR eS| =Lk PO
15 RST RIW Ob KB A 17 2R LR RN R K.
K BT 2R S A ERME |, RIE 18 BATIH .
0b = E#IEAT
1b = RGEE I0Hs 447 48 AT IR BRI
1413 | BfRE R 10b (RS [ HE 2R 7] 10b
12 ADCRANGE RIW Ob JEFZE IN+ FLIN - (A& B4 Ve RN -
0b = £81.92mV
1b = £20.48mV
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R 7-4. EHFHFHRTFEULH (continued)

fr FB

R

Rhr

P

11-9 AVG

5

000b

BB BCE BN ADC HeHe 8 8. ~FIMETHE e | ¥l B3 A7

o

000b =1
001b =4
010b =16
011b =64
100b = 128
101b = 256
110b = 512
111b = 1024

8-6 VBUSCT

R/W

100b

BeE VBUS Il & A i (]
000b = 140us

001b = 204pus

010b = 332us

011b = 588us

100b = 1100us

101b = 2116us

110b = 4156us

111b = 8244us

5-3 VSHCT

R/W

100b

BeE SHUNT Il & )% et 8]
000b = 140ps

001b = 204ps

010b = 332pus

011b = 588us

100b = 1100us

101b = 2116us

110b = 4156us

111b = 8244us

2-0 MODE

R/W

111b

BATHER , TR ERE A B A R A RS A il R B R B AT
AR AIR SOV R b 2 B R S B | DABSOT A 2 e 0 3 i s )

e E Gl A

000b = Xl

001b = fil k7ML , BRIR
010b = fil R H L |, BIK

011b = fil R /- A AL 2R L, BRIR

100b = KM

101b = LM L E

110b = ES LR

111b = ELE ML B E

REIBCE R,

7.6.1.2 SR FEERF RS (Hibk = 1h ) [EAL = 0000h]

S U FEL I B A7 28 A7 FELUA 20 T R BB VishunT » W3R 7-5 W . DA AN RS SRR . T Ik X 4 xe {E

BERIEGEAT AN EERAE I A R AR — A ) — k. MSB = “17 FoR s

A~ T VsHunTt = ~- 80mV HIME

1. B4axHE - 80 mV

FEXAME R AR N —> 5 3 -k il % (80mV+2.5uV)=32000
B IXAME F¥y — 3k = 0111 1101 0000 0000

BIX AN kI 45 RAE N AE = 1000 0010 1111 1111

robdD
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5. K “17 W InEHMD L 3k #Mi45 R = 1000 0011 0000 0000 = 8300h
WURBCT BRI, LA A A7 B on T2 G HEL -
R 7-5. T8 B

fir FBR RE LA L]

15-4 VSHUNT R 000h S AR ZE B . A MIDE

3-0 TRE R Oh RERE] 0o JEEPATHAFFE , NS BE R PR IX LA
IR [ B R

7.6.1.3 SRR RAES (H#ilk = 2h ) [EfL = 0000h]

B EFARME 7-6 PR,

ZAAE A IR B R . WRECF I BERER R A, A XA AR AR 35 5 IRE
R 7-6. REHEFHHEFBIULH

VA FB R BAL i

15 R R Ob AR R | SR I

144 |VBUS R 000h SXEBAL HE H R G 2

30 | R Oh BRI 0. SEIAATHARAES | W55 REGH R b BRI e f
SEAEECIMISE

7.6.1.4 ThRFHFA ((Hoht = 3h ) [B42 = 0000h]

R FAAE 7-7 PR,

WRBCP BRI R A, AR AR s P38 G B . D20 35 A7 A5 0 i v JAE 27 A7 2 10 - 32 ol (i 3fe DA 4%
LR AR A7 BT E R RS SR T2 ( ARLREAIRAL ) « RN SER.

% 7-7. POWER H /2887 B i
R FB KA -10% BibA

15-0 POWER R 0000h AR RGP D) AT S
BRR-AEHFSER.

AEIEIMBPSE

7.6.1.5 B F 748 ( Hhik = 4h ) [E4L = 0000h]
FLR 27 A7 2 W 7-8 PR

WRBCP I EERAEHE M, A2 A7 28 W 2 5 A o R 23300 LIS 3 A7 48 P (10 132 i 3fe LUK 4 7 A7 4 1)
A T LAAS R A A A AR

# 7-8. CURRENT 7752 B oA

AER: HA Hhr P

15-4  |CURRENT % 000h T AR (SRR RS ) . MDA

30  |RESERVED R oh BAZRIE 0. AT EARATES | MoE Mg Hrb B 2 i
IR A )RR,

7.6.1.6 KAER A28 (Ml = 5h ) [E47 = 0000h]
WA 7-9 W IR IR HEZ AP 2R AT AR, DMETEYIEE L sl T i b R 5 eSO A IR AN T e 2
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A AN SR AL  FOR FEE , ShHEBA T e AR B R 2 o U . IR W e R AT A A I R . X%
DAL PSHEATHRFE ] ¥ & Current_LSB Al Power LSB.

R 7-9. KI8T BU I

iz TB Bl BAhL g
15 1R R Oh
140 |SHUNT_CAL RIW 0000h AT 43378 H 5 LR T R ) SR
iR [ B R

7.6.1.7 BERG/ME R A 4728 (( Hudik = 6h ) [B 42 = 0000h]
P WS RE ZFAE AR ISR 7-10 FTR o

R 7-10. FHERe A28 2 B Ui B
o |FB KA Hhi VhEA
15 |SOL ( 4 T IRl ) R/W Ob | fyr 543 i FhL P e SR o T BRABL 25 A7 S Th AR L, TR &OBA% Aor ¥ S S T
ALERT 5| JHIE: & NE 3.
14 |SUL ( W& TR ) R/W Ob | dyr 543 i P P e SR T R A7 S Th AR IO, TR &OB% Aor ¥ s F S T
ALERT 5| JHIFC B A 2.
WHREE T aRm T IRE , AR iZ AL e .
13 |BOL ( M TR ) R/W Ob |y i Py PR e SR o T PR 2 A7 B Th AR IO, TR &OBA% Aor ¥ S S T
ALERT 5| I & AH .
MR E 7 iR s TR TR, MR BERZAL o T
12 |BUL ( BERACT PR ) R/W Ob | gy B ok P R e SRR T IR 25 A7 S Th AR IO, T OB% Aoy ¥ S P T
ALERT 5| JHIBC & A 2L
WHREE T oRm TR AR TR 2 TR, MRS Z A 3w

.
1 |POL (b FIAI) | RW | 00yl s FURIEE (2 Boh ARIOME , B A6 00 KONG5 V-1 46 ALERT 3
MR EL

W E T riim TR AR TR G 2w T PR s 2R T R, WA
REXGZ AT BN R R

10 |CNVR ( ##umiss ) R/W Ob ket bral (A0 3 ) WEAE , RVMEME O TR HERR ,
%A N SR ALERT 5 JHIRC BN A 2L

Ob = £ H ALERT 5[ Ltk aind

1b = J3H ALERT 5| J_F (5% ok 25 b 2

96 | R 0000b
5 MemError R Ob CRC # ECC #i%
4 AFF ( Z4RTisehrd ) R Ob BARDIRERR & - BARTE ALERT 51 E—k R gE i — AN Z4R D68 , (HtanT LS A

o4 UL ALERT SIRIA R, 18— B2 JEBHUE i D) REAR B AL 7 e
T R IR 5 N B I T RE -

LT BB E VBT | DO M BT AT I, A TR
RIIREAREAL . M BB R I E VBN | £ F — A SR %
TR IG | A SiEE BRI RERR EAL .

3 CVRF ( #Hh2ih5:E ) R 0b | EARAT R SO AR 0 | IF HOR B LU Bl T L, (R S e 4
AR5 B AR SR R i A B 4

FeHom AR SR NTA e, PIEITENREE E RN G E.
FELUFTOLT | BB g br 0

1)SABE LA ( W HIEHRAN )

2.)EEHR B /S RE A7 A7 A
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& 7-10. R/ EREH a7 B i ¥ (continued)

. |FB KA ghi VhEA

2 |OVF ( #enih ) R Ob | WURHAEHSE MR EHR T | A E N 1 R ERA R B
KT

1 APOL ( #4RpR1E ) RwW Ob | g Ao % 52 ALERT 51 I .
Ob = [E% (fKEBEFHEX , 7R )
1b = A ( EREER )

0 |LEN (ZR8ifELRE ) R/W Ob | s (A7 A b U B B IR | i R 4 CE % L ) ALERT 31 AN
AR THRERRE (AFF) AL AN R A .
0 B 7 A B 1 N BRI | ALERT 31T AFF 778 5 5 (R He
B, B DA AR E
WA B AL, A B 12C S B T fE .
0b = &5
1b = Bi7E 1) ALERT 5| i

RFIFTC AR

7.6.1.8 ZRIREF A (Hibk = 7h ) [E4L = 0000h]
ARG A AF A IR 7-11 .

R 71 BRREFFaT BRI

A FB KR B L]
15-0 FRAE RW 0000h BN R B AR A0S B H T S5 1 B 0 BE 75 A 45 T I R R 25 A7 A AR L
FRMEL R S 2 T R I — SR AR
AR 3R e BR A 8 ) A . S BRAE R S H AR 75 A7
A% VL B
IR A B

7.6.1.9 3R ID FFAE% (il = 3Eh ) [E AL = 5449h]
HE R 1D FAAA R 7-12 FiR.

% 7-12. MANUFACTURE_ID F7E58F Bt 8

A FB KA LA UL
15-0  |MANUFACTURE_ID R 5449h 1L ASCII 2 2t A TI
pEQ I S NS

7.6.1.10 344 ID F774% (bt = 3Fh ) [E£L = A480h]
At ID FFAFAR WK 7-13 FiR.

%% 7-13. DEVICE_ID #7787k

(A TB KA LA L

153  |DIEID R A480h Tk SR PERR R

3-0 TRE R Oh RN 0
R[] B AL
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8 L ANSEHL

&

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 .

8.1 MNARFER

INA234 J&— 3K B AT 12C F1 SMBus St A # K LI/ 45 2 o %A 4 0 AR B, mTURSE IN- 1 BRIAR Ay LR
AEZ RS, IWTAEh A . A RE RS . Fe s M AECE 248 (5 sk asaf I ) mTseBl e
(AN ) MYPRAE (AN R ) B E R

8.1.1 BN EVE A1 - HE

INA234 84 B4 R AN TEE . IN+ F0IN - B B2 16 2B B FE 224 % N AT LU £81.92mV
oy £20.48mV , B KE Gk TBCE %577 4% (Oh) F1 ) ADCRANGE f7. IN- 5| Ei S 2 B EJEE N oV =
52.42V , B T 2BUEERE] , At i K TAEH .

2 8-1 IR T 7 U A AN 2 F R I R ) A R R S A SR A R
#* 8-1. ADC W ERHE

P WA Gk
L +81.92mV (ADCRANGE = 0) 40pVILSB
i s +20.48mV (ADCRANGE = 1) 10pV/LSB
BT OV 5 52,4V (44 T35 iR ALK T P ) 25.6mVILSB

73 BIEE MR A AT A (Th) MUSZE R 3 4748 (2h) BREGESPF K 700 L S AL S 2 L IS I Al . 203 v PR AL 2
AP AT oy 16 A, IR BJR UL, T RS AIXUE I, 20 BRI AR AT DO IEE B E
Ub, Ui A A R AR E R DU I E, BT LR . S R A A A R (A 28 OV IR . R By
Fe LIFL % B 0 BN, AT DCKE S E s B O i T

BRAN s IE rT R E R S TS R ( AR ) TR ( BLRLREONSRAL ), WA L) i S R

8.1.2 M RI+H

T INA234 DLz 55 R B IR A, W IE R B AT A TR BN —ANME S Il BT AT
CURRENT_LSB DL 3 A A FH I 4r e H FH o e 7 B A7 28 R AE AR S 7 #2111 543 . CURRENT_LSB T2 17
i IR ) CURRENT 2R 22 (1 Tik LSB K. 77185 2 Sk CURRENT _LSB [ /MA £ T i KT | &
B % E X CURRENT 2917 s i K7y 8% . AR CURRENT _LSB fEil/Nyr#E bk s | {Ho8 T ik CURRENT ¥
i | ilH N CURRENT_LSB & # B = BH (A% T 8x ) 1.
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Rshunt U2 H T7E IN+ A1 IN - 5] JEF=4: 2 45 BRI AN iR 25 ) B BEAE . ADCRANGE =0 i, i 52 1.
ADCRANGE = 1 It , SHUNT_CAL 1B 2L 4.

0.08192
Current_LSB % Rsnunt (1)

SHUNT_CAL =

o

+ 0.08192 & —AWHtE EE , H TS S R RR R .

* CURRENT_LSB & LR A IR P KRk e . ZEM0K T 8% T CURRENT_LSB ( f/ME ) , H
/NTF 8 f5 CURRENT _LSB ( /Ml ) , MBI/ B ik,

+ ADCRANGE =1 I} , SHUNT_CAL (%41 4.

Maximum Expected Current
o1 @)

CURRENT _LSB (minimum) =

R, AR SHUNT_CAL Z 4748 i B B EAT 70 i W AR DU 5 T A5 1. i 2Roin #8031 SHUNT_CAL
FAERIEANE |, MBI CURRENT A7 a8 i 5 1 s tho N &

AT SHUNT_CAL #4743t T4 , A LA CURRENT 27 47 &% b e DA 22 35 D9 S L O U B L . i
7R 3 5 CURRENT_LSB 5 i 214 -

Current [A] = CURRENT_LSB x CURRENT 3)

Horp
* CURRENT &£ M CURRENT 2917 %% iz B fH

AL POWER ZF 74 DI AE BRI 16 M. 7R 4 4 D3 B4 0 TURAHA

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

He

* POWER /&M POWER 2717 2% Fr iz B fRIAE
* CURRENT_LSB & A 7220 1 T H T H A Isb K/NEFERIE .

R LA R IRE |, ES R 9 15 1] FE

8.1.3 ADC %y HH ¥ S R Fme 75 p

INA234 [0 75 PERE A 2502 HE 3R L ok T ADC B HRIN17] o 1% B b ST R B P IME T DhRe |, A BT — B PR
Brymgm, s ADC FEH i [ A B T E T Th e, XA RIETER S TEMEE , HCUEAR A WS s
I SIS STEE . BAME S B MR A BRGS0 RS Bl 1/ B a3 e 4%
T B L e i I E RO, T LA R ADC A5 30 R

F 8-2 B GE T B SRR B R B BRI BN 140us. LAY TSR R A R R OR N T A
A B A AU (ENOB). ENOB A2 M4 M 5 WU AR TS 1Y, IX AT i AR5 R85 B PR e 75 4 AT
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% 8-2. INA234 Mg {468

ADC ¥ [HAH [us]| FHRAETHETE H KRR [ms] FHEFS ENOB (£81.92mV) | EM7S ENOB (+20.48mV)
CREE] (ADCRANGE = 0) (ADCRANGE = 1)
140 1 0.14 12.0 10.7
204 1 0.204 12.0 11.1
332 1 0.332 12.0 11.1
588 1 0.588 12.0 1.7
1100 1 1.1 12.0 12.0
2116 1 2.116 12.0 12.0
4156 1 4.156 12.0 12.0
8244 1 8.244 12.0 12.0
140 4 0.56 12.0 12.0
204 4 0.816 12.0 12.0
332 4 1.328 12.0 12.0
588 4 2.352 12.0 12.0
1100 4 4.4 12.0 12.0
2116 4 8.464 12.0 12.0
4156 4 16.624 12.0 12.0
8244 4 32.976 12.0 12.0
140 16 2.24 12.0 12.0
204 16 3.264 12.0 12.0
332 16 5.312 12.0 12.0
588 16 9.408 12.0 12.0
1100 16 17.6 12.0 12.0
2116 16 33.856 12.0 12.0
4156 16 66.496 12.0 12.0
8244 16 131.904 12.0 12.0
140 64 8.96 12.0 12.0
204 64 13.056 12.0 12.0
332 64 21.248 12.0 12.0
588 64 37.632 12.0 12.0
1100 64 70.4 12.0 12.0
2116 64 135.424 12.0 12.0
4156 64 265.984 12.0 12.0
8244 64 527.616 12.0 12.0
140 128 17.92 12.0 12.0
204 128 26.112 12.0 12.0
332 128 42.496 12.0 12.0
588 128 75.264 12.0 12.0
1100 128 140.8 12.0 12.0
2116 128 270.848 12.0 12.0
4156 128 531.968 12.0 12.0
8244 128 1055.232 12.0 12.0
140 256 35.84 12.0 12.0
204 256 52.224 12.0 12.0
332 256 84.992 12.0 12.0
588 256 150.528 12.0 12.0
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# 8-2. INA234 7= {4 fE (continued)

ADC #£30t [R A H [us] | $rH RIS R AR [ms] FTH:7E ENOB (+81.92mV) | %= ENOB (+20.48mV)
CREE] (ADCRANGE = 0) (ADCRANGE = 1)
1100 256 281.6 12.0 12.0
2116 256 541.696 12.0 12.0
4156 256 1063.936 12.0 12.0
8244 256 2110.464 12.0 12.0
140 512 71.68 12.0 12.0
204 512 104.448 12.0 12.0
332 512 169.984 12.0 12.0
588 512 301.056 12.0 12.0
1100 512 563.2 12.0 12.0
2116 512 1083.392 12.0 12.0
4156 512 2127.872 12.0 12.0
8244 512 4220.928 12.0 12.0
140 1024 143.36 12.0 12.0
204 1024 208.896 12.0 12.0
332 1024 339.968 12.0 12.0
588 1024 602.112 12.0 12.0
1100 1024 1126.4 12.0 12.0
2116 1024 2166.784 12.0 12.0
4156 1024 4255.744 12.0 12.0
8244 1024 8441.856 12.0 12.0

8.1.4 JEWANEL IR

DN L A W P AR AR M MR A A DUE S I SR VAR L B A AE A% (Oh) HR ik ST e 5 I ) AT P4 (K
H, INA234 g PR it 1 LA I, B0 I 18] W] B0 it HhL ML 2 Fi e e ST U L, AT B 37 e A
HARLERZISEoR

W ADC JET—/> A-3 s , 1% H0 50 R 2 500kHZ ( £10% BKME ) o Bh A2 A R A (1 [5G g s ]
RET ; (HGZ , FESRAEF UG AR W Hel KA F B AL K AE B AR AT e 2 SRS . X EeA5 5 IOy IMHZ B85
i, AL AR AR F AN S N ROR S B A5 T o e S A5 R 8 I s b8 PR BB B L BSOS RT RE 1 %
R MRS T DL o R, DCHBEAS IS I ILAE 500kHZ ( £10% i KMH ) KRR (KT IMHz ) 1l b
I, 7 2 SR AN BEAT eI . AR AT REAR A SRR FHAE (3 H Y 100Q B D ) M— APl R A AR08
Bedso ZHEAGHEBUEN T 0.1uF M 1pF 218 & 8-1 BUR 1 FEM N s NI 4 12514

RSHUNT

CF\LTEH
0.1uF to 1pF

& 8-1. HIAJEW
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XA, BRI A DB R R SRR A GG A K3 26V MAUE L. Za sk, &
Jrias SORM R RS, S EU A R S B B S (R B B R R A AR RE S SRR LR ) o YRR
H 2% T e BB T R S R] e I AR 1 26V 254 R 28V SUAEAUE B . HUBR L N R B R
i BE P R S G R T B AR R B (I TN BEEIR 75 ) KAZ R o A G BFSFEE TERT I 7 IR 17 a8 275 5 v
T — M R R R A (T D0 A I FE RS AR R ), RS T e B G b R A R AR DU
A G52 A I S DL 2 o

X AR I3 Uit s B — DU B (A R R A e RS A LA, I BB N B B R B dV/dt AT RE 2 S U A\ T
JIgkAt o TP ERAE B AR T RGO S BUL HAF R, R dV/dt S8 BA KR RS8P iEGE ESD R IR .
MR AN SR MR 10Q BFHE TR R dVidt #FE ( ik s R 28V
FLSAIUEAE ) AR A% SRR r 8 L P 32 3500 A i L 88 0 v B 7 A R T e />

8.2 HLAIN A

Supply Voltage (Vs):

1.7Vto55V
Bus Voltage
(upto 28 V) Ceypass
o 0.1 uF
= 'S
SDA
IN+ SCL

Rshunt % %

Tl Device

Load
Tow

K 8-2. SLAYE MR I FEBRACE , INA234

Alert

A0

8.2.1 BitER
INA234 91l HEL 7050 i P 7 R P FEL 2% (Rspunr) 720 T PRI o 2258 S 2 R B 00 20 P O P TR 9 42
o IR EAAEWRINGE , WTLKT ALERT 51 BIEH TR | LANRR.F P S S S St 45 8
% 8-3 FH T & 8-2 s L AR
* 8-3. Wit

WS4 Gl
IRHLE (Vs) i
SEHIERL (Vom) i
SR oA
Ui (AL -
A% (K K IR (Iwax) A
ADC i % 4% (Vsense_max) £61.92mY

8.2.2 V4R
BT RBINA TR B IR PSS . X RCHE AR AT B AT IR AR L W B I ) A R A DA % e T A T B R [
LR
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13 TEXAS

INA234 INSTRUMENTS
ZHCSO01C - MAY 2021 - REVISED MARCH 2023 www.ti.com.cn
8.2.2.1 #FEH M

A 8-3 HINE , ARFEFTIE ADC Y A o5 I (1 B R FEIRL (Imax) AR SEVRIEGI AL (Vsense max) T
LB AR e KA . AEBOR LR T AR, 220 A FU R AN a5 0 (0 i K B RE VS Vsense maxe YT 45 0E B
T3, A 5 T Reyunt MIECRMEN 8.192m Q o /INF i K THSAR (1 S Bzl (1 bt FELBELAE v 8.0mQ2.
A UL /DN B i B3 SRS AT RE R AR DD R B , (ERAE PRSP 7 it L FHL B A AR AT 2B Zh %, DU
A2 Fir 78 TAFIRLEE T AbBE B R 57 38U (R T R

VsEnsE MAX
Imax ()

8.2.2.2 PB4

XF INA234 BEAT O AR5 — D2 IR B E S B A A4 (Oh). ¥R LN | REFFaRENELE (1EZH
K T-4) o EEOANERRET | SRR ENLE £81.92mV JEHE AT E | 1T ADC 5L /)i i S AL 26 L S
(IN- SR ) o WREGA LSRRG BT EOR, R EAERRR Vs T b A3 5 1A 3 B S 3 47
&o

8.2.2.3 XA M F I as AT IE

SRR 2 A SR T EAL G YCHAT Vg b B IR | LIS S PEARAE B E R s AT 45 . 55— b R 7 e
A 2 EEER/AD LSB . R AT ER N 10A MR FMAIZAR , BHEN LSB kA K
4.8828125mA. INA234 R Current_LSB &t/ LSB K 8 52 % . Al b {3 F (¥4 9 SmA. ¥ FE =
1 [T Current_LSB FI4r i HIPH B IO B A |, & S B TRIRME S A7 28 1% B 9 2048d (800h). 4ok fe % B 40
KA SR | S BT MR AT T4 o A . IR o B8 P R B 1 B AR SR A 5 R % 5 A
BT

8.2.2.4 B ENIHIE

INA234 B 7 2 P A [ (1) B 2% OF R ARSI BB VA 2, 0 ALERT /B0 Ik it BEI8 o 7 i/ 5 8 5 47 4%
(6h) HEATIE Mg Re | REFRGEAR 51 E A RO T AR A o TSI A T 2 R g ) AR PR AR 7 A7
(7h) Fhoke i B e R

i, G IR B A RE A A7 4 K SOL ALt By 1 RAEFE— MLIRMIREIR o AL EARPRAG % 47 25 XA
AP H I BERAT iR FEBORBIT , RBRED 9.0A , AR P HI(E Dy 8.0mQ , HRALH) 73 H I B Dy
72mV. — FUANIE [ 50U s IRAE , 3300t F BR A A 5% A AL S 0378 L P BRAELBR A3 I B s LSB Kok
W

FEAeh VTS EAR R A 25 A7 2R (019 72mV / 40 1V = 1800d (708h). 143Ut L FE 25 A7 2R IR LMK 4 1z EfR
B, DR B B bR A7 2 R B U 88 4 A Bl DA 16, 3K G BUEAR R %7 47 2% 111 5 {1109 28800 (7080h)

£ Vg T ERHPEIE | 75802 EAR IR E o A7 45 b O fECRE BEE VBRI | I FL S SLAE R H I BT i e

8.2.2.5 i1 B AE

MR 8-4 Lo T EUER 8-3 AR BIF EORINA A E . Son VRCE . KU B o/ RN E I PR AR =5 A7 23 10
MU G, LEM S . R B A AT SR IR (e . SRR [l 3R L LSB (B R T RS HE -

SRS L FLIAUATLEL R IR AR BB R B A RS 4 A7, sRERDL 16 S RIIERAAY 12 A7 fE , SRS FFLL LSB . T
R EE R AR 4 A R B HAG2 0y 0, P AR ZREAT RS AL .

% 8-4. THEIRFEE

RsHunt <

FARABIR S ¥ 12 frfE LSB & THEAHE
fic & (Oh) 16679d (4127h) — _ _
HE (5h) 2048d (800h) — — _
B/ (%R (6h) 32768 (8000h) — — _
FHRIRAE (7h) 28800d (7080h) 1800d (708h) 40 uVILSB 1800 x 40 1V = 0.072V
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13 TEXAS

INSTRUMENTS INA234
www.ti.com.cn ZHCSO01C - MAY 2021 - REVISED MARCH 2023
% 8-4. i+ HiR[F{H (continued)

FIrmaMm W F# 12 fifE LSB & THEAR H E
SYELE (1h) 19200d (4B0Oh) 1200d (4BOh) 40uV/LSB 1200 x 40pV = 0.048V
MZEHLE (2h) 7500d (1D4Ch) 468d (1D4h) 25.6 mV/LSB 468 x 25.6mV = 11.98V

H7 (4h) 19200d (4B0Oh) 1200d (4BOh) 5 mA/LSB 1200 x 5mA = 6A
% (3h) 450d (1C2h) — H17 LSB x 32 = 160mW/LSB 450 x 160mW = 72W

SR FH b ) AR s D 4 F R AT LRI B o SR b ) M A I, 3 ) e 1) A 2 R D [ R R A
ML A 1o XA AT DA+, AR E S RPN 1 RIS TEAT 5 il fE . RJF , Nk
(ARSI R it BN /I

8.2.3 M AL

K] 8-3 IR TAEFE RN IR] (tor) A 140us HAFMETFREBEE N 1 BT |, T 72mV it R # ) ALERT 5]
A R . B 8-4 Bor T TR PREI RN, HEE S RN E 1. Ams. X TIX B OR I oR i g R
7F ALERT i Fg H T HeAM:. K 8-3 FIA 8-4 fox 7 ALERT M S A [H] Q] AR 48 e b 2 A AH G INA234 (I
B ADC BBk A A s TRD T AR Ak o S 3 D1 e e R st 0L ) B 0, ALERT 5| B0 F% i S B[] T AE — 280 P N B
o JE 2 (RS . WET AT, e g R AR B TR AR G T A5 ADC 5 4 J&] ST 4 st [] R I e S 30O B b ARk o X
TR ik R ) R (L ) W e A, R T R AN 3] — AN e o ] 34 P i

2z s
- O - O
ST T T T T T w2y ST T T T T T v amy
>3 >3
L2 e
<280 ps (2 céonvers ons) <2200 ps (2 ;::onversions)
[ M
5> LA R 32 AR
- 1 - —— 1
~140 ps (1 conversion)! 1000 ps (~1 conversion)
TIME (50 ps / div) TIME (500 ps / div)
A 8-3. LMK (teT = 140us) A 8-4. LR MK (teT = 1.1ms)

8.3 HJRMRE L

8-2 T N N L ) AE A R TR R YR LR Vs BB N R RS S . Blan , v VS EYE S| N in
5V I, MBS LR YR R (BT ) ATREENE 28V. Lse oSO, iZ g BN 5] B H Y
A A% 5e 8 -0.3V & 28V Vil N 1 HELE .

A5 BT 75 1) FELYR 55 B FEL 2R 28 R AT BE SR A O HIR 51 BRI 5] B E AR R AR E M. VRS R R AR I A E 1A
A 0AUF. SR e R s BE BT HL R B S FH AT e 75 A0 1 25 4 L 2 28 SR 3 L YR g 75

8.4 fiJ&

8.4.1 fiJR{EEg

1F R R SCERR L 4 BB B RIS (IN+ FTIN - ) ER R RN AR . XS R A F RSN 5] I 22 8]
ASCRGE I FEL A AST I L BEL FE T o FEL R BRI L BELA R AN R & SRR SN 51 B 2 A AR A FE B . 5T FR gt B
REL O BRI AR F AR, AT B4 S B P & S B I B iR 2 . YRS A 25 000 B N R AT B SE T HL YR
Sl 5] .
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INSTRUMENTS

INA234
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8.4.2 17 R~
Bus Voltage
I°C Alert
ReutLurs
P
: 2
Device Address: <
Connect to SDA, -
SCL, VS, or GND
VIA to GND
ReuLLup1 Plane
Supply Voltage (Vs):
ReutLuez 1.7Vto55V

Cavprass

Load

2 .
I'Cvoltage: 20 s ¢ Clock

1.2Vto55V
& 8-5. INA234 77 J5~ % DSBGA ( &=l )
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9 SRR SCRS L Fr
9.1 B HF
9.1.1 AR H

FHFTIF R T FFES R LN R

INA234EVM 71 INA236EVM /4/7#5 % (SBOU264)

9.2 M FF

9.2.1 FMR3CHY

TS LA AR -

o TEINALES (TN, AGHBESEE N IR 157827 811 (TIDU4AT3)

o JEMACEE (TI) , INA234EVM 1 INA236EVM /4 /757 (SBOU264)

9.3 U SRS BE HriE &0

FEENCCRY T RNE A, 15 SE ti.com LRSS S SO md 7 p E AT, B RT AR RO S E B R
MUBE ., ARFERENE S , B AR BT SO & MBI T il 3.

9.4 T RRIE

TIE2E™ gtz LREMMEESHE R, fHEMNEZRERE . S BIFKmEmisit-#oh. MRNEm®
Zral R H U R AT SR A BT A AR A S B

BRI N A B SA TR E CIZRRE” SRt . XN E AR TI FEARME |, I HA— @ & TI B E S
TR (D -

9.5 FitR

TI E2E™ is a trademark of Texas Instruments.
A b H % B A & I =
9.6 i HL I HHEE

Fr R (ESD) SHIRX AR LR o N S (TI) UG i 24 1 TR HS s A B A Bk P 1 LA 5 T Wy b 3
A RIZHALT | 0] B SRR BB

Arad\ ESD MR/ NE FEBUNITERERE R, KEBA SR FEE LR W REE A 2 R BIBUA |, RRBIV IR A2
HOE R AT RE 2 BT 5 H R AT R AR .

9.7 RigE
TI RiE# RAER I IR T RIE. TR A E s
10 Pk FHEMITAER

TRTEE N BPEATIAE S X EE B SRE A T R e . AR AR A AT, H
ACKRSTRGATIET o« A RIEEAR R BT A hAS | T2 A2 T A
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INSTRUMENTS
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PACKAGE OUTLINE

YBJ0008 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
Sp—
BALLA1—]
CORNER
D
0.35 MAX i
0.135
0.075
SYMM
¢
|
= O
|
1.2 c
% O ‘ O SYMM
o L=
L D: Max = 1.528 mm, Min = 1.488 mm
A O E: Max = 0.765 mm, Min = 0.725 mm
TYP
i LG Bt i
foa !
0.20 | i 21
. | |
8XPq1s
(& 00150 [c[A[B] 04
TYP
4223982/A 11/2017
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.

i3 TEXAS

INSTRUMENTS
www.ti.com

32 Submit Document Feedback

Product Folder Links: INA234

Copyright © 2023 Texas Instruments Incorporated

English Data Sheet: SBOS844


https://www.ti.com.cn/product/cn/ina234?qgpn=ina234
https://www.ti.com.cn/cn/lit/pdf/ZHCSO01
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSO01C&partnum=INA234
https://www.ti.com.cn/product/cn/ina234?qgpn=ina234
https://www.ti.com/lit/pdf/SBOS844

13 TEXAS

INSTRUMENTS INA234
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EXAMPLE BOARD LAYOUT
YBJ0008 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
8X (0.2)
(0.4) TYP ‘
- ‘
SYMM
¥ .
(0 O
|
OHO®
SYMM
¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 40X
0.05 MAX 0.05 MIN METAL UNDER
(©0.2) ST SOLDER MASK
METAL \Q \
SOLDER MASK—" EXPOSED EXPOSED_/ - (@0.2)
METAL SOLDER MASK
OPENING METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)
SOLDER MASK DETAILS
NOT TO SCALE
4223982/A 11/2017
NOTES: (continued)
3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
i3 Texas
INSTRUMENTS
www.ti.com
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INA234 INSTRUMENTS
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EXAMPLE STENCIL DESIGN
YBJ0008 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

— (0.4)TYP r
8X (Do.znj T
(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 40X

4223982/A 11/2017

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.

i3 TEXAS
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 23-May-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 ©)
@ ©)
INA234A1YBJR Active Production DSBGA (YBJ) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 1KX
INA234A1YBJIR.A Active Production DSBGA (YBJ) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 1KX
INA234BIYBJR Active Production DSBGA (YBJ) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 103
INA234BIYBJR.A Active Production DSBGA (YBJ) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 103

@ 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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 15-Feb-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
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)
INA234AIYBJR DSBGA YBJ 8 3000 180.0 8.4 0.84 | 1.62 | 0.43 2.0 8.0 Q1
INA234AIYBJIR DSBGA YBJ 8 3000 180.0 8.4 084 | 1.62 | 043 | 2.0 8.0 Q1
INA234BIYBJR DSBGA YBJ 8 3000 180.0 8.4 0.84 | 1.62 | 0.43 2.0 8.0 Q1
INA234BIYBJR DSBGA YBJ 8 3000 180.0 8.4 0.84 | 1.62 | 0.43 2.0 8.0 Q1
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INSTRUMENTS
www.ti.com 15-Feb-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA234AIYBJR DSBGA YBJ 8 3000 182.0 182.0 20.0
INA234AIYBJR DSBGA YBJ 8 3000 182.0 182.0 20.0
INA234BIYBJR DSBGA YBJ 8 3000 182.0 182.0 20.0
INA234BIYBJR DSBGA YBJ 8 3000 182.0 182.0 20.0
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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
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

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
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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ERBEAMNRREH
THEEFRERARM AU EERE (FER ) . RITER (8FFFRIT ) . NAREMRITRY, WETR, 22FENEMER,
FRIDYAFREEFMEEMARRERNER , SBEFRTEH S, EFEARAENERASRTREEME=F MR~ ERE
ﬁo
XEFRAMEMEA TI = RETRITNBET RARER, SFATREUT2HIRE : (1) HNENEARRESEN TIFR , (2) Rit. B
EHNHEWNA , ) BRENEAFREHAREARTAEMIIERS, FERE. KERHAMBER,
XEFRNMELE , BFZTEH, TI BRVENTRXLERRATRHARTIRARN TI ~ROEXEA, MRUEMEAIXERFRRT
SHARTR, EXRERETEM TI HRFRFEFTE=FDR~R, ENETBERTEXERFRHERATN T REARERNEAR
WE,BE. BAR, BANES , TI WEEFAR.
THRENZRZ T HHERADR ticom EEMERRRT F=REHRHRAEERZFRBAR. TIREXEFRA T RRURMAERER
THEX T FREABHERNERRBRERFHA.

Tl R334 I8 T R 1R VAR A E A SRR B B9 S o

BRZF 4t : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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