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PR A R Ta =-40°C & +125°C 1 %
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GgeRR VN LR 15 2 £0.015 0.1 %
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£ Tpo=25°C , Vg =3.3V, Vgense = Vine - VIN- = 0mV |, V|n. = Vgys = 12V 145 |, Fra@iE ( FRIERE U )
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fEgk
len IR P OV < Vey < Vs 1 50| nA
ViH RN, & Vg =17V & 3.6V, Ty =-40°C & +125°C 1.1 5.5 Vv
Vin WA, Vs =3.6V % 5.5V , Tp = -40°C & +125°C 13 55 vV
ViL AR, K Vg =17V £ 55V, Ty =-40°C & +125°C 0 0.4 Vv
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2R
400 500 A
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Kl 25 4 uA
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Vpor L E ARG Vs TR 0.95 Y
SMBUS
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KN 3 pF
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Vin BT | 5 Vs =1.7V % 55V , Tp = -40°C & +125°C 0.9 55| V
ViL AT | & Vs = 1.7V E 55V , Tp = -40°C & +125°C 0 04| V
Vhys IR i 130 mV
VoL BT Lo1|_2=5?CmA ,Vg=17V £ 55V, Tpo= -40°C & 0 0.3 v
GBIV TPNEEV 0 < VjnpuT < Vg 50| nA
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tsur) 152 1 Bl 2% 22 ) (1) e 28 25 PR S ] 600 ns
tHpsTA) EH START %5 KRR, e EE | A — A sh. 100 ns
tsusTa) HH START 45 1F LI ] 100 ns
tsusTo) STOP A4 37t [A] 100 ns
tHppaT) BE R FFT ] 10 900 ns
tsupat) B g 3 ) 100 ns
tLow) SCL i e L~ Ji 1 1300 ns
tHich) SCL I s v P JE 3 600 ns
te Bl T BT IR) 300 ns
tr IR BRI i) 300 ns
tr A4 LT TR) 300 ns
tr i B L FHA TE] (SCLK < 100kHz) 1000 ns
12C 52k ( gt )
FscL) 12C i 10 2940 kHz
tsur) 158 LI By % A 22 1) [ S 2 725 PR B ) 160 ns
tHpsTa) EH START &M FIGRFRI ). FERLEIAE | AR — A Bho 100 ns
tsusTa) F 4 START Ak T[] 100 ns
tsusTo) STOP % fF £ 31 [ 100 ns
tHppAT) HE LRI () 10 125 ns
t(subam) H 5 e ST ) 20 ns
tow) SCL I BPIC L F JE A 200 ns
trich) SCL i el iy FLSF JT A 60 ns
tr BB R B ) 80 ns
te A R ) 40 ns
tr A4 b A ) 40 ns
i»* Wi [~— tHpsTa) iri ) 71
- =—tpen | fsusta) —o- i ] i ﬂL i (SUSTO)
—>| [ tHppaT) *‘ Ysupan ! i L i !
/X X /N X N\
s e ]
& 5-1. 12C B F E
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5.8 SLAVREE

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

ViN-) = 0mV AR ( BRAES AU )
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5.8 JLAIRHE (52)

76 Ta=25°C , Vys = 3.3V, Vom = 12V BLI Vsense = (Vine - Vin-) = OmV BHI4E ( BR300 )

50 50
. 25
< 25 =
R R
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5.8 MAURHE (5%)
E TA =25°C , VVS =3.3V , VCM =12V U\& VSENSE = (V|N+ - VIN 7) =0mV HTJ‘{I)_JM%I“ ( Ffi%jl;%ﬁw‘ﬁ% )
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10 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: INA4235
English Data Sheet: SBOSAB5


https://www.ti.com.cn/product/cn/ina4235?qgpn=ina4235
https://www.ti.com.cn/cn/lit/pdf/ZHCSQC9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQC9&partnum=INA4235
https://www.ti.com.cn/product/cn/ina4235?qgpn=ina4235
https://www.ti.com/lit/pdf/SBOSAB5

13 TEXAS
INSTRUMENTS INA4235

www.ti.com.cn ZHCSQCY9 - MAY 2024

5.8 JLAIRHE (52)

76 Ta=25°C , Vys = 3.3V, Vom = 12V BLK Veense = (Vine - Vin-) = 0mV B ( BaES 4300 )

14 20
. ) 10
E ; T s
S o 2 .
5 10 - 3 ] /
> N )
5 , 5 o5 o
z . § 02 A
£ 6 S 0.1 /
=3 O e
o = 005 /
g 4 — g o002 &
o .
g 1. — T | S 001 /
S 2 ¢] 7
S 0.005 /
0 0.002
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
&l 5-20. BN HIR (K0T ) SEBERKXER B 5-21. B HR (24 ) BEERMXER
490 L T T TTTTT Il L T TTTTIT Il 60
‘Continuous 12C Write Commands% —
475 IEEEE T T T T E
z Idle SDA, Clocking SCL % 45
> 460 8
S =
g 7/ »
5 .
O 445 € 30
£ / o
2 5
2 430 b ©
=1 % ac.)
g /;/’ 2 15
415 L yd
_.‘é/ g ___/
400 0
1 10 100 1k 3k 1 10 100 1k 3k
Frequency (kHz) Frequency (kHz)
K 5-22. BB 58P (SCL) HFRAIKIR R Kl 5-23. Fa B ( <87 ) 5 SCL MERKIRAR
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6 T4

6.1 ik

INA4235 f&—3HA 12C fl SMBus #2458 1 2 @i 5 v A SO 28 . %8s SRS AN EE N B, #
. ThERMEER , JFEA T mFERE HERIR S, "7ERTIESEGE IR TAEVE BN R BB, 5 U 5Es i
%% (ADC) Al & B NARFEMBME T EER , A HELIZ Tl R IGIT AT B . A4 Rt T A%
INA4235 fIiE4H 2778815 B .

6.2 ThEE T HEE

O Supply Voltage

VBUSH1 Cavrass (1.7V to 5.5V)
(-0.3V to 48V) 0.1uF

P
L['\AAT Load 1 __I_ _l__|
VBUS2 IN+1 IN-1 — EN VS

(-0.3V to 48V) %
é) él) Power Register »> P SDA R
CH1 ; oL
IN+2 CHOi N .
IN-2 %
Load 2 | (-0-3V to 48V) I’C-, SMBus-,
7 IN+3 Compatible
Interface ALERT
= IN-3 A0 i
A1 o
Load 3 Alert Registers »>

JT— IN+4 IN-4 [GND

VBUS4 O—L/\N\,l— Load 4
(-0.3V to 48V)

6.3 REMEULEA
6.3.1 Z R $ FH#5 (ADC)

INA4235 £ R T — M EA MK EN 16 h2 A-Z ADC. % ADC £ fAMEE T T 28 M |, T/ d
BRI . AHXT T IN- A GND AT S 2 A I B o e L P 00 B e 0 R e 2 Al 3 ) 230 P B
RS PR R B2 R, B AE IN+ R IN - S TS . 203 F s 5 (1 5 R R L SO 10UV, ek
WEIRZEN 0.1%. X T-45 5 1970 iat FE P AR B, 73U PR 008 AOER 2R ) Pl vl A e P SR AT R AR R R o MIRZR T
JEE 73— MR, RES HER R BRI L BH b RS B, AT o ¥ A AR B 20 L PEL S o AR AEL 20 R FEL
o ] AT FRLIAUAL DU PR S P D SRR |, A BT R e A B I D R R

HIF IN+ AT IN- 5] JEAR )2 A 3EREAT VS 5] AR i FE i L R ELARARSL | BT AT L 15 8 iR 1 5 PRIt , B2k
SRS e [T 55 FLE R LS TR 7 SR RTINS A7 AE

6.3.2 A REIIE A5 5] %

INA4235 {3 3556 M TR 7 S P 6-1 s b4 MBI | HUUE. T2 i vh A5 17 B P 33 L S o
FERER TR | SR 2 ADC $ 4t (a0 LB . A ANBI 2 (SR (A 7E R — AT B P
VLG | A ANE I ZE 0 5 e TR RO T e U T . R A P R A ADC S0 AT 1 55
BIREAT AR | 9 EL S VR B0 T RO TE 36 . 45 L 1) o DM i S R B R A A R
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o ARTRC 10 g 4 o ) 2 U 1 A g I 52 (LGP MR 7 (1 R PR A1 A 5 R 11 B ) 1 i Jo) 300 il ot
ARG RS, R B E R P IEEE )G, SRR B E o 4ihr &

|L

IJ

|J

|J

Channel 1 Channel 2 Channel 3 Channel 4
Shunt Voltage Shunt Voltage Shunt Voltage Shunt Voltage
Bus Voltage Bus Voltage Bus Voltage Bus Voltage
Current Current Current Current
Power Power Power Power
Energy Energy Energy Energy

I N A N

Italicized registers are calculated values that do not depend

on conversion times and occur in the background. No_~ Number of
A Averages Met?
Registers are updated independently for each channel once number of
averages is met. Yes

Conversion Ready Flag set.
Fault threshold comparisons are done immidiately on a per result basis.

Average values do not trigger alerts.

Yes

Continuous No  Conversions
Conversions? 4 complete

B 6-1. ASIIENTHE TR

AR 52 P 77 P P AR AR T 2 A s v B N BB TSR PR . D R TH RO T 2 T A FELR T SR A BT I e e R
B o A 2 W B R S A5 R LA A I SR [R]BRoR RN RE . W R BN NARHE A AF 2R A%, Mg
i DIEMERENRIRE AT, BATFHETRE , BRI HERE , FESERSEN. XEHEAERS
PAT , A IR EE e (8] .

6.3.3 K E N

PAT IR FER , INAA235 B A AR R AR B B, X8R4 T ILMMEH . INA4235 (RS I B HL T AT B AR
BAFAE TAEASCWRIRZS R R IR . IR B I 5 — MERE | B WS 5 58 v BUs B 2 i i F s\
TEI S RAM B A B o AE AR S8 R BT FEL RS I W s 2% b | e N I S DARRARS BE A . AR, BT
TEAEAR AW B R, M AR 28 SEUCKS BT F M T P2 s ARFE AT . (R B IR I 53— ML A BE % 158 FH 38 K1 2
I L L 7% S Yy R BB /N A L IR o o8 FH B A P 4 e L BELARE A7 85 24 s 0 A et M 00 ST 2 22 318 ) PR 1) L VG o

24 R R IR N I, INA4235 AR F R B H /N . BEE BT AR TN | 40 B L 2% b K 25 40 TR R B, AT
SHRE BRI (ESRE 5-14) .

INA4235 (L AEBEAT LI BB 4 B (R B . AT 22k Fa R BT | IN- B BRI PP 2 P . 70 248 F R &
WATE] ) IN- Bl ISE B2 — AN HPTZ A IMQ A B EL 0 T 2% . 5 N 38 2 1% 53 2 e B AN B AT B A 0 s A 2%
4R 2 AR B R .

6.3.4 fL/E BIEFI IR IR [F

INA4235 (KL B B 9 1.7V & 5.5V, eS8 1.7V ik Fig47 , RUEaT T 1.8V Hysiid . By
HLE N 1.7V, iZ 88t m] Wi ik 48V (s IR A BRI H IR . 3 b o JLARE TR S B g 45 1% 2k T - LA e I
FEL Y EEL R LA 22 BT
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6.3.5 ALERT 5/

INA4235 FLATIUA S o5 1788 | T DURE 75 A DU o A A 2 A AT — I A R B A
—NERIG T B BRI B A VAR 0 T AT PR e PR 5T WM DR, T
HRIRL {2 17 5% S\ — MR B 6 ALERT 310 M BB

ALERT 5] B m] sz g6t LA v &R D BE b A 5 — ANt AT g%, A e 2 5 S4B 7 — AN P e L. ]
B 1 AV ER IR R

© CRFF L PH R iR TR (SOL)

o CRFEHLBH B RAR T BRAE (SUL)

o MEHESTR{E (BOL)

o BZH BT RIE (BUL)

« DiEE T RAE (POL)

ALERT 5| & — M HFiRgH . 470 2R A0 B 25717 8% Hh Ik 18 10 2 10 T e A io 70 241 PR A 25 A7 2% W MBI, 3>
5| M B ONA . R A RS RIS i 2 B ThRe TR i — A

AT DATE 24 5] A0 A W 28 44 R B e st IR S , DASEAE 334 58 AT — N 6 # JE UE & 0 1 48 8T 1 e e ik @ g FH P
A HE AN (CVRF) ] 524 I)REH 10— AME ALERT 5| B gy %

IR EARDIREARYAL A , ALERT SIRIF fRFFES , A 1is1T

AR DY RER O IR FE AR PR 5 B A N R 3 i 25 S BE AT Eu . TR, R 5 O P I B AN B o e iR R AR, 0T
PATE — /NG 40 A B PN i 4 o 6 3/ o [ 3 460 1190 226 i 1) e A mT L BT 1) ~F- 240 B HE 5000 2 A7 2 B Mt G 2819
BBl 2 AN A . AR BRI RS | AT SRR A T BE 61 A R A A R I R R PR AR, R ) 24 %
ELEAT P W 42 B S e 0t R 2 [ B A 10 ) PR AL

6.4 S IhREAE K

6.4.1 ZELE T 5MRET

INA4235 HRFIE TR (FESEMfR ) , XS 3T IX S i k2 J5 ADC Wfilizfr. 24 INA4235 4T I1E
WisATREE (B CONFIGT 277744 MODE % BN “1117 ) I | i8S 1% 7 iE 8L i M diE i — N
P 2 ORI — AN S 2 H R 5

FERBERT | ML E MR M ERERE N 7 7.1.1 (B CONFIG1 £ %) MODE f7# &% 001. 010 5
011) & R ATk SE — AN AR S . XANSFEST A — MRS —EE. A TME AN | IE
AL IR SN, BIMELER AN R A2 AR I 7 150 T 2 ko

BARATBERT 2 INA4235 | FF H ok B Lk iz 0 nr A, (B4Rt 245 EAL ( CVRF {7, FLAGS 2747
%) RIS Bh PR R s R B . SERCR AN N TR R WA E M IREEEZ JE , CVRF (i E
£7

FELL RSO R , CVRF Lrikisfs

1. 5N CONFIG1 ZFF/78% ( N B B MODE A FIHE bRk ) 5 Bl

2. EZHU FLAGS %7 1f7%%.

6.4.2 B GFEE

BT PR TR (ELERIARR ) 2 5h , INAG23S ST PR S SREBER . AE TR | 1 T WA B s P
R GRE I, AR ACHE 12C MBI, (EHORA T , BAmMIE AT 4uA. WU 554 P
40 s, BPERFFEXBBGNT | BB H f— MR B B S A BB A (RSB,
SEILH e 3 MR A T AT R . (BT |, e LR , 80FCLIAE 50nA (M ) ok
Wi, ARG BIGIRA T 00 (ET 12C MR, St , S OHR B AR T ARG 2867, IF FLEE R At
TEHGE. ARG FE 100 us.
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6.4.3 _LH KL,

M Vs FERET 0.95V () i, Fra a7 as EAONEGME |, s R B AL AL (POR). BN L HZFfFAE &
INERF A AL AR R AL S

6.4.4 LILE 71 BRI R Bl FTIE B

INAA4235 15 515 e INATE FT A S8 L f 238 L AR 2 rE R 00 5 1) ] R e 400 P TRD o A 6T 2 e 00 8 ) 6 S [) T 7
R 140 vs B K 8.244ms (B TIE R . HH i (M % B 45 & nT g fE B v A, SCFRE INA4235 il B N TE
i B AL T R BB R R o 3 AT AR 0 I L AR R FL IR &, K INAG235 Bt B R LA N[ ) e TR)
B WCSRTTIEE RS AR AR A X AR R R B W AR TR R, XA LR TR R
B AL 3% (R[]

AT DATE S 46 B (8] v B A0 R0 3 (B T S o TR g AT R o i A b I A5 5 (A TE SRR I B % KO3 T+l
EAGE . WX R L INA4235 AT DLy A e s, Skl A AT REYR B RS BE SRS . PR S |
INA4235 7 el /b 0 & 1 R 75 R 77 T Al et i 28

JIT G (R 2 I [t 2 U RS B P AR R . 8] 6-2 SR T 2 AN ERH TR) , DAE R A IR . Dy T SRELR
FRE RO AE L, NARYE RGN P EE R, E O VF R B A e 4 I 5] R 5 R R (-1 S B TRV BEAT 4 22

Conversion Time: 140 us

Conversion Time: 1.100 ms
Conversion Time: 8.244 ms

i

0 200 400 600 800 1000
Number of Conversions

&l 6-2. I HHB RIEISR R

20uV/div

6.5 mf2

6.5.1 PC #fr&0

INA4235 7E SMBus Al 12C #1101 AR A Hbrgsthicty. @ik T SDA Fil SCL RSBl 3 M £k 1i%E 8. SDA
I SCL 5| BHIRF A A Al QA 7L 4110 1] I 90k 245 AR i 23 ARl R 28 T R RO/ i N DA R Je 2R Mg 78 PR s . RV DL B8R
B I Th e S R BN £ 1O LR | (HRHIE M A R H AR A Bh 58 KPR sk D i B S R ES R A . 1X
ANGINIR I S 2 IR 2500 (5 2R R AN B 2 (] (1 RS A M5 5 1 sl At B BLAE R G b I TF SR s =4 . fE—
ANER R (PCB) b J2 22 18] 5 35 1 I 156 () 4% P 28 30 5 A k2 30 15 2R B B) OB & B80S o 5 3155 2 6 7 ki P UL
DB EM SRS IEAECT /0 LS RENE | T TS AR A T RE S R R A T ah 2 1E i & o

INA4235 SZRFEF GRS ( 1kHz 32 400kHz ) Flsidii st ( 1kHz 3 2.94MHz ) &gl . X1 v 50 =+
W, EAR R A ACETT , HEAE SMBus 3.0 R

5 INA4235 (5 , FHl &0 A0E il — A HArbdik 7ok S48 B AR s ARt . H ARk 75 6045 7 itk
RN AN, XTSRRI R R UL 2 5N RAE .
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G F AP HAE S - A0 AT AT, 3R 6-1 FIH T 16 AT REHLUAE T AR — AN HUIE T R A S RE SR . AR R
S EGEAE XS A R AT PR EAT R . A3 1 R AEAR IS B 2 AR E 51 BRI

% 6-1. #uhik 5| BN B An ik

A1l A0 B ¥ra3 frHhk
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

6.5.2 JEL 1°C BirE OS5 AFIER

HEIE T INAG23S 4 2077 BRI 5 8 2 O, P ST 27 SRV L. 4 9628 17 38 A B ) 5 4691
%, BN AN, SRR (WS 65 ) & RAN BN T F bl 5452 5 A4 25— 4
AT, LRSI T — A AR

PN FER PR A il D St M e E P = P S S e KPS RS sk | S e Sl ATV VA (A S R S R
WARUCE] — AR 35 8 S AR5 0 T — > A BT ) A A L o (T A 8% I EDRE A A R AR A S
AR PTG A BB PF A7 A o RIS N A A2 SR AT AT F AL A A2 A . SR IERRIARCE A e
o FRE AT CLIE I A R B s IR SR A R A A

MERAESLIU | 5 NSRAEA7 AR 27 A7 A48 BT B3R — M EL R 8 A SRR A T IR S S UM — Do A7 8 . A T H%
AAT S RAT B SONHHAT R | UAWE R (P tREt h S AN — A, ZUEUb S, NIAE RIW AOMRHTR A&
A BRIl JEERA AR T R AUMOEIE. AR5, IEHS AN R IRE RIW AL
i PN Rk HARMUAE 7, DUR S & /N5l HAREF Ak |, RAF AR T iEs a7 4510
BREA T TR AR AR E A ARG B AR R AR R . E IR T BL (AT RE
2) BRI ER AN 7T A A AT AR B AT Bt I AR R A A, B OB B IR A, R IERL
Pateti. WORTEMFE —F 2R PAT EE R RPURE |, WERESL AR TSR 7. S REF AR
6, BB N RSN E SO

6-3 B T S NEAER T 8 6-4 JRoR T BURER PR XS E BoR T EEUE N 16 [ A48 1 id 2 .
H KA A8 TR A TN, LR RIA T,

1 9 1 9 1 9 1 9

oo /XXX 5 ArXEXEXEXEX XN AXEXHEXEXENEXEN_ XXX

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

Target
U]
|—— Frame 1 Two-Wire Target Address Byte ——l—— Frame 2 Register Pointer Byte ——l—i Frame 3 Data MSByte —>|<— Frame 4 Data LSByte 4'

A, I AO MUk S| BAI e E R E H ARHUIE T B . TE 2R 6-1.

16 TR KR 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: INA4235
English Data Sheet: SBOSAB5


https://www.ti.com.cn/product/cn/ina4235?qgpn=ina4235
https://www.ti.com.cn/cn/lit/pdf/ZHCSQC9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQC9&partnum=INA4235
https://www.ti.com.cn/product/cn/ina4235?qgpn=ina4235
https://www.ti.com/lit/pdf/SBOSAB5

i3 TEXAS
INSTRUMENTS INA4235
www.ti.com.cn ZHCSQCY9 - MAY 2024

B. LB ARLFUR AT (PEC) , HIRIATH By
&l 6-3. AT KK FE

1 9 1 9 1 9

SCL l

AVANRS 2005V C o000 eoVe0000co0

Start By ACK By From ACK By From No ACK By @) Stop
Controller Target Target Controller Target Controller
Iq— Frame 1 Two-Wire Target Address Byte o ——|—7 Frame 2 Data MSByte(Z) I Frame 3 Data LSByte(Z) H
A, JERE AO HihE SR VB AT E B AR AT SR 6-1.
B. MG A A IRE A BT RIS . R TFE AN TS, AR A AR . S 6-5.
C. WrraERIZAH|AH ACK.
D. MEASCREER A RIS (PEC) , BAPITI B .

Bl 6-4. BT KIS B

1 9 1 9

N/ XOEOOON_A

Start By ACK By ACK By
Controller Target Target

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

A. RS AO Mk S T H AR R . B 641,
Bl 6-5. Ju A7 SR IR5 BE

6.5.3 FiZ I°C #A

MRS NET , SDA Al SCL ZRBg#lh b lBH 4y 2 i F o #HlRR Al — N B &4, EIR— A AT+
1, H g S (HS) Sl #A05 00001XXX. ZfEHfEA R T 400kHz fIHRE (400kHz) B FI45#E (100kHZ)
(FIS) #52:0 FikAT o Z4FAKT HS $a gD T 0N | (EIRH 2 R0 ARRS I D146 3L P SR 98 48 DL SRR 2.94MHz
1817,

WG, BRI AEREEBNKMN ( EERNFESENFMRGHERINT ) . EXNESWNEINFEZE ,
W F/S M —% , BrAE ALV I 5 A 2.94MHz. AT s IR 451 | T A2 1 B IR S AR R R AR
FRTE HS Bix. 45 126 450 HS I D)3 2340 (¥ i DB 25 LASCHF FIS B

6.5.4 FfH) HBEL

HEILIE A #E i 0000 000 ( /e — 4 RIW RE#cE A 0 ) Fhk , Seitint ANl 3k 200 SRJE 2 LAUR %
&5+ 0000 0110 (06h).

R 2 TR, Fra B T ROE AL S RO R AL SR BT INAA235 AR EE sk
TR EALERAEIF IR BEERIN _E H R

6.5.5 SMBus Z7R v

INA4235 BEit AN, SMBus ZE i N it . SMBus Z& 45 0 A ] B8 H R as - 2 At — APl i s il ) . 2424 H
RS | FE 28 a] LT 24 & H Ar il (0001 100) ( BEU/ S5 ANALBCN ST ) o EMEARN 2 J5 , AR AR Rk
SRR E AR AR 2 I R A R B A R R R R AR IR E &
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e AR S e 0% [F) BSOS JUAN AR B AR SR, X — 5 12C BT L. R 2 T A H iR AR E kAT
B2, SRR Z N o R AN B A IR e BB A AN S AR A . ARSI AR Bl E ST e AT,
AT 2k SR AR 2 PR ORI AE A L

7 T ARt
71 BHFES

F 7-1 5T INA4235 2517588 . R RN T AL BAN AN REALE |, FEAESBEREFERNS.
£ 7-1. INA4235 78RR

FBEHR Huhk: HFAERRA FRHEND (AL) BRME
CONFIG1 0x20 R/W 16 0xF127
CONFIG2 0x21 R/W 16 0x0000
CALIBRATION_(CH1 - CH4) 0x05. 0xOD. 0x15. 0x1D R/W 16 0x0000
ALERT_CONFIG(1 - 4) 0x07. OxOF. 0x17. Ox1F R/W 16 0x0000
ALERT_LIMIT(1 - 4) 0x06. OXOE. Ox16. Ox1E R/W 16 0x0000
SHUNT_VOLTAGE_(CH1 - CH4) | 0x00. 0x08. 0x10. 0x18 R 16 0x0000
BUS_VOLTAGE_(CH1 - CH4) 0x01 , 0x09 , Ox11 , 0x19 R 16 0x0000
CURRENT_(CH1 - CH4) 0x02. OxOA. 0x12. Ox1A R 16 0x0000
POWER_(CH1 - Ch4) 0x03. 0x0B. 0x13. Ox1B R 16 0x0000
ENERGY_(CH1 - CH4) 0x04. 0xOC. 0x14. 0x1C R 32 0x0000
FLAGS 0x22 R 16 0x0000
MANUFACTURER_ID OX7E R 16 0x5449 ( ASCII )
“TI” )
DEVICE_ID Ox7F R 16 0x4350

SRRV ) A G i o SN R BT . R 7-2 R T3 F T I 43 v o 1) R A R AR

R 7-2. 47 MR AEALRS

WR%R [k B9
BT
R R ER
BAKH
w w EX

7.1.1 CONFIG1 F7#5% ( Hibt = 0x20h ) [E 4L = F127h]

ML B w5 7 s 3R 7-3 Fios .
% 7-3. CONFIG1 FAF 3Bl I
fir TR b S B
1512 |ACTIVE_CHANNEL  |R/W 1111b K 4 fr e MR A T SR . K BIRE A <17 AT B A

TH o 2 ek A A B k.

Bit15 = i1 4 W55 HAEH .

Bit14 = iilii& 3 W& f5 /25 .

Bit13 = ii# 2 W& 3 FI/Z5 A .

Bit12 = idiE 1 55 H/AEH .

LHERIME © 1111b = PrABEESLTEIRE
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# 7-3. CONFIG1 HFaFBRIHH (&)

fr FB

R

Rhr

P

11-9 AVG

R/W

000b

BB BCEE N ADC Hefe 8 Rt WEIHSE UG | Rl 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

BATR, WP U B R TR A AR R A 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,

7.1.2 CONFIG2 &%

e B 2 A7 48 I 3E 7-4 IR .

% 7-4. CONFIG2 HFEH =&t H

(A FB

KA

S hr

Ll

15 RST

R/W

Ob

Bizfri BN “17 2NN 5 EARAAFANRGER .
R TR EACNEOME , REENSBITERR.
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# 7-4. CONFIG2 HFa BRI (&)

fr

FB

R

Rhr

P

14-12

TRE

R

000b

KA IRABEI 0,

11-8

ACC_RST

R/W

0000b

WXL BN 1 2x 5 A7 ENERGY 291748 IR A vk A7 36
Bit11 = iil 4 REE AN , W HIERR.

Bit10 = ifii 3 fem A hr , iR,

Bit9 = ifil 2 REE AN , R,

Bit8 = i1k 1 RERE AL , Bk,

L HERINME : 0000b = FifT @A TESIRE

BN, freEAE 0.

CNVR_MASK

R/W

Ob

H A7 15 B D B 248 ALERT 5] BVIC B Jy 7E 5 e 5e iy 3 B N A0
Ob = 25 ALERT 51 et dabn &

1b = 5 H ALERT 5|l BI04t 2br &

ALERT £REG R, HEWRE T AR 1) CVRF F B 5

ENOF_MASK

R/W

Ob

HPEN I, SRS R AR R LN, Alert 5] I

ALERT_LATCH

R/wW

Ob

HWEN 1, Alert SIAIFPIRE SEMIRFAF T EUT. ZHERRENR |, 4
ORI SRR G A A7 s I R BRI IR 25

ALERT_POL

R/W

Ob

IRIEAB 1, ALERT 5] 2L A RAE 0I5
M 0 ( BIM ) WY, ALERT 31 B fE 0 i s - D) U1
HLF-

BE:

R/W

0000b

VP REAEIEE B AW 2R ML .
Bit3 = j#iE 4 U L.

Bit2 = j@is 3 yulEIEFF.

Bit1 = @& 2 Yl L.

Bit0 = il 1 JuHk .

YU EE AL = 0 % £81.92mV

YO FELERR AL = 1 %4 £20.48mV

0000b = FrAEEHREY £81.92mV fEHE

ACIEIMBPSE

7.1.3 RHEEFHFE
WK 7-6 P BRI HES AL S AT AR, DMELERIGE . T b B SR S BAE B R e A R

ity DA

&by +
Hlﬁﬁéu °

% 7-5. INA4235 RS 173R

Hutk: FRRER FrmRs FHBIN (BL)
0x05 CALIBRATION_CH1 RIW 16
0x0D CALIBRATION_CH2 RW 16
0x15 CALIBRATION_CH3 RW 16
0x1D CALIBRATION_CH4 RIW 16

AFAT RN B SR R A BRI ME , e T TR A R FE . X AT A I W T HLIR AT A AR o
R, WZFAREITRMIERT R E Current_LSB I Power_LSB.

R 7-6. RfEFF A T B

L1IA FB Bt LA UiEH
15 e R Oh
14-0 SHUNT_CAL R/W 0000h AT 5 L 28 LR 8 BT 7 () R
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A EIEIMBPSE

714 EREEFFH
TG B WA A R 7-7 For.

% 7-7.INA4235 ALERT_CONFIG i

Hutk: FRER FreamRs FHBIN (L)
0x07 ALERT1 RIW 16
OXOF ALERT2 RW 16
0x17 ALERT3 RIW 16
Ox1F ALERT4 RIW 16

AN L 95 17 S RO A2 7-8 R

X ELTF A7 a3 T HC BAE TR O OB A AR . IR T B W E IS B R . MIENARNE R, &2
RS EEIE I 4 NVER , B AR ITA IEIE R EE 4 N ER

R 7-8. BREEFHHFEUH

fir FEB i gL BiHA
15-4  |{xE R 000000000000b | {55
4-3 g R/W 00b %
00b = j&il 1
01b = i&iH 2
10b = ¥ 3
11b = j#il 4
2-0 ALERT_MASK R/W 000b BT BL3E A B R

000b = &% , JoFEMH

001b = 43-ifit H B PR (SOL)
010b = 43-#t L AR PR (SUL)
011b = A2k HiE#EIR (BOL)
100b = = 2k fi R AR IR (BUL)
101b = T (POL)
110b = {R & , JEs¥m

M1b =R , Tm

TR L B A7 o = W EAETRME 0L T ORI B IE Al R B . EIRSE T Be s W EIE S E IR RN AR, &
ZANS EIEIE NG 4 NVE , BUEE R PTA IHIE 2 AL R 0 IE 4 N ER.

ACIEIMBPSE

7.1.5 B RE S ERR
AN FR 7-9 FR B IR AR BR A 25 A7 S AT IR AR | AV B BT PO e PR ) A

2 7-9. INA4235 ALERT_LIMIT &5

Hhht HAEHATR AR b=Lia FAERARAN (L)
0x06 LIMIT1 R/W 0000h 16
OxOE LIMIT2 R/W 0000h 16
0x16 LIMIT3 R/W 0000h 16
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# 7-9. INA4235 ALERT_LIMIT FF8 (4)

Hinhk AR AR e sl ghr BAEHRA (HL)

Ox1E LIMIT4 R/W 0000h 16

AR PRARL 2 A7 A A% UG AR L 25 3 73 A7 2 1A% 3
i BRSNS 16 7, S HERMER RN TR S 15 07, THRIRMER AR5 16 f7fH.
iR [E B

7.1.6 SR ABEFFE
3RS A S AT s LR, Vispunre BEANIEIE K200 AL R R AT E— [k |, 0k 7-10 Fom
# 7-10. INA4235 SHUNT_VOLTAGE # 78

Mt FRELWK Fr ARl SRR (L)
0x00 SHUNT_VOLTAGE_CH1 R 16
0x08 SHUNT_VOLTAGE_CH2 R 16
0x10 SHUNT_VOLTAGE_CH3 R 16
0x18 SHUNT_VOLTAGE_CH4 R 16

BEAS U0 IS A A7 2 B Rk 7-11 s
R BME T SAL TR RS, R B2y 77 330 5 0 B P 24MH

R 7-11. SR AR AT B UL
o ¥R %7 A Ui
150 |VSHUNT R 0000h Syt A 2 S R . AN

OB DL AN A% R TR o I8 0 A 6B k) B A T RN R IR N 1 SR AR R — AN ) kMG . MSB =
“17 KoRMHL.

Z]—"\"fﬁlj DX T VSHUNT = ~ 80mV IH :

1. B4axHE - 80mvV

2. BIXAMEFAS NN 5E B3k EL (80mV+2.5uV)=32000

3. BIXAMEFE S ] = 0111 1101 0000 0000

4 3k & SRAE RN AE = 1000 0010 1111 1111

5. ¥ “17 BB MG LG HEHI MY 45 5 = 1000 0011 0000 0000 = 8300h

EEHBISE

71.7 BERBHEFAS

S 2 PR R A A A AR B R S b Dy B A ST A5 A R o 2 e U A A A AR — R AR AR AR ik, R
7-12 flirR.

% 7-12. INA4235 BUS_VOLTAGE 2773

it FHBLWH B oS FERIN (BL)
0x01 BUS_VOLTAGE_CH1 R 16
0x09 BUS_VOLTAGE_CH2 R 16
0x11 BUS_VOLTAGE_CH3 R 16
0x19 BUS_VOLTAGE_CH4 R 16
22 R 15 Copyright © 2024 Texas Instruments Incorporated
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A B R AR FRE R 7-13 Arw
SRR A AGR B B . AR EME BT B FPRAS , WHZ A28 Bon P41 .
% 7-13. BUS_VOLTAGE #7587 B

A FE il RAL L]
15-0 VBUS R 0000h MERHER . HERIAMOE | (HIRZANIE,
IR BB R R

7.1.8 CURRENT #7722

HLR AR A7 B AT R TS I R . 026 7-14 P, IR LA R e ME — R A7 stk o
% 7-14. INA4235 CURRENT #7758

Hufk FARLR R FHEHRIN (AL)
0x02 CURRENT_CH1 R 16
0x0A CURRENT_CH2 R 16
0x12 CURRENT_CH3 R 16
0x1A CURRENT_CH4 R 16

BN R R A7 A B U 7-15 Pios.

R BMETHSAE TR APIRAS | WA A7 38 o P IME o 5 20 U0 B T 2 A 4 i 01 132 A B 3 DU 2 A7 45 00+ i A
{E AT DAFS HE HL A A A RO

% 7-15. CURRENT SR 7B i Bf

fr FB XA pLina e
15-0 CURRENT R 0000h AR AR (AR ) o TEERIEMG(E .
A EIEIMBPSE

7.1.9 POWER %
TR AT AR AT il N TE 128 TR AT IR PSR AR . SR I R AP G (EME — O ZF A7 s bk P | sk 7-16 i
% 7-16. INA4235 POWER 2775

Mt FRRER FramARs FHRIN (BL)
0x03 POWER_CH1 R 16
0x0B POWER_CH2 R 16
0x13 POWER_CH3 R 16
0x1B POWER_CH4 R 16

T BRI R AR R 7-17 o
IR BB AL TR APIRE mUiZ%ﬁ%%E%EFiﬁ{E Ty 20 25 A7 4 1 W PR AT A7 2 1 i 3fe DLUS 2 PR B

FER I BERMERIC R TR ( TCRE NN ) o X2 — NS 4R,
% 7-17. POWER #1788 2Bt i B
Br FB eS| s L
150 |POWER R 0000h RLR [E) R G TR T A
KR AT DR,
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A EIEIMBPSE

7.1.10 HEEFFEE

HLBE A3 A7 4 2 RO H DS F 288 80 | I8 P P OKS I 2 UH SRR i B M IE 1 L RE - PR RE U BB A7 A

ME— [ P A7 sk | sk 7-18 PR
£ 7-18. INA4235 ENERGY 725

Mtk LR 2 TR FAFRRN (L)
0x04 ENERGY_CH1 R 32
0x0C ENERGY_CH2 R 32
0x14 ENERGY_CH3 R 32
0x1C ENERGY_CH4 R 32

A BRI R R A% R 7-19 Fior.
LB 27 A7 28 210 AR HON B I FERE IR RS B IR % o PRI 2. X B — N ERF 545 .
R 719, HEgH Ao 7B

fir FB ESiil b-L0A ViBg
31-0 ENERGY R 00000000n | iZA7iR [F] R 46 H L RE A T B30 o
ER—A TSR
R[E BN R,
7111 IrEFF2%
FrEFAEWE 7-20 Fir.
R 7-20. B EF A 2B
B B e it =LA L8
15 |LIMIT4_ALERT R 0b | F RO I EAR A . SL2AR 535 T
14 |LIMIT3_ALERT R 0b | RO AR . SR 5EE T
13 |LIMIT2_ALERT R 0b IR AV IR . LR 50 T
12 |LIMIT1_ALERT R Ob | F RO S — AR . SR S T
11 |ENERGYOF_CH4 R Ob | FRiEIE 4 (B AL 251748 T
10 |ENERGYOF_CH3 R Ob | Fe/RiliE 3 ) LAY Z 4798 R
9  |ENERGYOF_CH2 R Ob | e RImIE 2 Ak 2 A7 B
8  |ENERGYOF_CH1 R Ob | e RiliE 1 (AL S A798 BRI
7 |CVRF ( ##ufithin& ) R Ob | EAR AT RS 380 | R Hok A LU SaR T | (E SR B 2 br
57 T B R R A R
SRR BT . T R B S S R B AL
FELUFISWT | Bl B hr S 40
1B NI E A7 (W7 IR )
2. )i IUbR E A4S
6 |OVF ( #renih ) R Ob | WU AREESE AR RIS | SO E N 1. %0 R BRI 24 A R
TR
50 |{iE - 000000b | 557
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A EIEIMBPSE

7.1.12 $iER ID F78% ( Hulk = 7Eh )
HliE T 1D Ak 7-21 Fiw.
% 7-21. MANUFACTURE_ID &R 7B H

A FB A ghr Pt
15-0  |MANUFACTURE_ID R 5449h BL ASCI 48 2tis [ T
A EIE M S T

7.1.13 BRI 7 (Hudk = 7Fh )
DEVICE_ID #ff#as ik 7-22 iR

% 7-22. DEVICE_ID &5 7Bl

fr TFB CSic RAr L]

15-4  |DIE_ID R 0x435 Tk B AR L

30 |REV_ID R 1h BT IAFR .
REIFCE R,
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8 [N FH Ak

B/

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

8.1 MAER

INA4235 f&—3k B4 12C Al SMBus F A I 2@ IE IR 0 a5 8% . 1ZaetE W45 70 K B T IN- 51 BIAL )
IR AR LR HE | Al e i 2 YA EETE I DR A . W9 FE M HE(E . St B A E 5 (5N T a8
EOMEH ) RIS EEAE ( AN ) o DR (AU ) FIHRE (AEE ) (E B

8.1.1 B E W [FHA 7 FEE

INA4235 2841 37 RN BT A0 20 0 B L I S A P N S NTE L IN+ T IN = 5 0 2 ) 7 39 R 3l o R 22 40 i N ]
LI £81.92mV i +20.48mV , EAET CONFIG2 Zifies Zfeas i RANGE . IN- 5| Ff R4k
MEIEE N OV & 52.42V | (B3 T 2M80E RG], ANk T/EHRE.

% 8-1 IR T 20U B AN A L H T I 4 B R L IR A S I A R
% 8-1. ADC HEEM

M WREE Cikia

‘ +81.92mV (ADCRANGE = 0) 2.5uV/LSB
PRI +20.48mV (ADCRANGE = 1) 625nV/LSB
B OV % 52.4V (K5 iy IV FEl R S AR FLUS ) 1.6mV/LSB

3 ) 1L 73 R P T A A N 2k P T A A 4 T S B 20 U0 R T R e R R e T B L R 3 A7 9
FRIEC RO 16 L. T RS ROXUA L, 20 BRI R A AT DO IEEBUE 5 Bt , RS
HARE AT RIS , AT DR AR 2k i IS A A a B B AR 2 OV IR fE . s B e s DU 25 B 1 7 R K
/N, AT DORE S R R B O B

UEAh , ZA AL T REHAR S T S R ( DL RN AL ) AN ( ABRLREN AL ), W0/ 1) 5 T i
8.1.2 AT Z 1 F

T INA4235 DLz i i ity rE |, DAOE R HE AR AR 48 T 5 N —AMEE IR | A B T ik (1)
CURRENT_LSB DL K &A~@E RN H A H M o m B . REFAHMERE 72 1 hESH.
CURRENT_LSB Il f#ifi it 1) CURRENT Z /7245 K1 Tik LSB . 7750 2 7k CURRENT_LSB M /IME
BT HRRTH R , % AR EEE X CURRENT R4 B K 1% . B4R CURRENT_LSB fH /N 73 5k
&, BN T ik CURRENT %4 , il & CURRENT _LSB M5 3% ( 4w T 8x ) fH.
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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.

0.00512
Current_LSB X RSHUNT (1)

SHUNT_CAL =

Hrp

* 0.00512 & —/NWEE EE , H T RE YRR AT .

* CURRENT_LSB /& L5 N A b K IR e . Z{E S AR T 8% F CURRENT_LSB ( f/ME ) , H
/NTF- 8 % CURRENT _LSB ( #¢/IME ) , PMERD 73 R Fk

« ADCRANGE =1 I} , SHUNT_CAL KB4 4.

CURRENT _LSB (minimum) = Maximum Ex;icted Current
(2)

HER , BRI SHUNT _CAL FE i B FMEH T R B EN & A EASE M. R mE 3 SHUNT_CAL
FEMENE |, W@ CURRENT 2717 284 55 i HLI Mt o %

A THEE X SHUNT_CAL 7Bt T4 /a , P LA CURRENT & f7 i H i B DL 22 55 A 5 ity U & it . ()
J7FE 3 T CURRENT_LSB 47 ) S 41

Current [A] = CURRENT_LSB x CURRENT (3)

Hrp
*+ CURRENT 2 M CURRENT 291782 iz BY 148
Al LA POWER 757785 HHobs D R B 1 U CLEC A TERF5 16 AnfE. A 20 4 K D28 3oy TURHE -

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

Hr

* POWER /2 M POWER 2717 8% Fris2 B[R4
* CURRENT _LSB /& ik iiiE i) frik Isb K.

A LLNEEA ENERGY 24725 0K B RE(E B2l 32 ML B 5l 72X 6 K e i e o L EAA

Energy [J] = 32 x CURRENT_LSB x ENERGY (5)

Hrp

ENERGY &M% ENERGY 2717 2% Fh sz B (14
* CURRENT_LSB & JikidiE i frik Isb K/,

8.1.3 ADC i HH#EFE R AR B

INA4235 [ 75 11 Be AT R0 B B T ADC et (8] o i3S KRB I ETH SR ThRE | A B T — B ek
TR . BLAS A RTE S ADC e i B AR T E T IR, XM RIE TSR T AEMRLL , JF DLUSEAR A2 = S
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R ZNA T . BURAE 5 W7 T AR A 2 2 R GE e ], T AR SR R B /f A e M AL
DEIE DN A 2 E AR, W LA e ADC A B R

R 8-2 G T AR AR SRR It B R e B RN B B 140us. ML RJEME A ) B R ROR N T AR
I Hd (A 2 L (ENOB). ENOB 2 FR 8 e 75 I AR | X T 1 R 5 18 S BE PR R A 3

+ 8-2.INA4235 PR, HRNE. SHSREE

ADC %45t 3 [us] | HHREE-EHETE Bl SRAEE A [ms] JCHFS ENOB (+81.92mV) | EM:fS ENOB (+20.48mV)
RFEE] (ADCRANGE = 0) (ADCRANGE = 1)
140 1 0.14 13.1 1.1
204 1 0.204 13.4 1.1
332 1 0.332 14.1 1.7
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 15.7 141
8244 1 8.244 16.0 14.7
140 4 0.56 14.1 121
204 4 0.816 14.4 124
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 15.1 131
204 16 3.264 15.7 13.4
332 16 5.312 15.7 141
588 16 9.408 16.0 14.4
1100 16 17.6 16.0 151
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 16.0 151
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 16.0 141
204 128 26.112 16.0 151
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
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F 8-2. INA4235 M tkAl. BRME. BHBREE (4)

ADC #£30t [R A H [us] | $rH RIS R AR [ms] FTH:7E ENOB (+81.92mV) | %= ENOB (+20.48mV)
CREE] (ADCRANGE = 0) (ADCRANGE = 1)
8244 128 1055.232 16.0 16.0
140 256 35.84 16.0 147
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
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 JERFINE I

DS HE 2 AR RS IR R DUE o A SOV AERC B W A7 4% (Oh) FhO S, e 5 46 i Ta) AT 244 4
=, INA4235 Jyi& et 7 LA I, B i 1) R 436 70 J00 B T A A 2 Pl I DI B A s e B, AN BE D R M i B
UESEGEERTISES R

Wl ADC T — =AM (A =) idm , ETHA 1 500kHz ( ik £0.5% ) KERFFER . 3 BA RIFH
AT IR A G BE T 5 (A2, R SRR I B W A R A AR AL R A IR AR W] RE 2 S 1)l RSB 5 [ R
N AMHz BCE s, ) IE AR SR RN S D DR B e S . A AE DR A A AR AE R I L LSO AT
RE T I 0T 0B A At P PR i ] LG o G, O RS 4 R BLAE 500kHZ ( £0.5% R KME ) RFER (KT
IMHz ) [R5 B, A5 2O g AN BEAT U8B . (8 AR AT REAR AN SR IBC L BHLEL (I8 00 100 Q s 58/ ) Al—A>
Wi s 2R 2R I YEI AR o IZ ARSI VUE N T 0.1uF R 1pF 20l 18 8-1 SR T R N Sids I e 28 (1 3 4

Copyright © 2024 Texas Instruments Incorporated TR 15 29

Product Folder Links: INA4235
English Data Sheet: SBOSAB5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina4235?qgpn=ina4235
https://www.ti.com.cn/cn/lit/pdf/ZHCSQC9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQC9&partnum=INA4235
https://www.ti.com.cn/product/cn/ina4235?qgpn=ina4235
https://www.ti.com/lit/pdf/SBOSAB5

13 TEXAS

INA4235 INSTRUMENTS
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Load Vs = 1.7V- 5.5V
Supply
RF\LTER
RsHunt
Load {
CFILTER h
0.1uF to 1uF

& 8-1. HINIEH

XA, BRI AHBIE R S AR A 1] K2 26V AUE Rk . Za ik, 2
orias SR R B, S EU A AR S S BN S 2R A I (R B LR i RE R A AR RE SRR ) o W
B A T e S B R B, T LR B RT RE RIS 8RR A 26V ZE 0 AN 48V SUBRATUE M . HUBS B IR N BT
ANk BE HLAR (R TR G SR AR A WL 2 A (W RN B R 7% ) KA o R AT IS F2AE PEHT 08 70 I e 2
B T A m R TR A (T 00 R A A B AR R ), IR T T S A AR B
AU 8 G 52 W A i s 1 e (1 52

T8 73 st ) — 00 s 50 R 2R ik E PR AR ST ST, AN BN LR R R I dV/dt T RE & T B N
JIgkAt o SR ERAE B AR T RE S S BULHAF R, R dV/dt 2AE B KR RSP iEGE ESD R IEE .
MR, RIS SRR MR B 10Q HFHES , TR R A 32 dVidt ik ( Rk s R 48V
LR ATUE () HOREMI o 22 AR rh 4 Y 10 91 Pl G 350 1 v B 5 6] Y P2 7 2 s i 5/ o

8.2 SN ]

Supply Voltage
All Bus Voltages 1 ,p7Fi/yto 5_5\9/)
upto 48V VBUS1 )

C
o BYPASS

0.1 pF,
i

VBUS2 = =
IN+1 IN-1 en [ Jvs
| spa % .
IN+2 . >

IN-2

Load2 | VBUS3 Tl Device
o ALERT

& 8-2. BRI MR I R BEEC B |, INA4235
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8.2.1 &l &R

INA4235 B 4 AN@iE |, o f i@ d moa il B P 2% (Ropunt) B2 AR LS o %8 0 0 2 i 28 He YR FL T 5
THEAAEIE DR RE . BB ZRIhAE . AT LA ALERT 5] JIBE T9RFE , LAMR S A 58 SR SF al % e st
2GRN

% 8-3 B H T & 8-2 o HiL B LI W TR
# 8-3. & 1 MikitS%

BitsH gl
HRHLIE (V) 3.3V
BRI (Vou) 12v
TR 6A
ety e %A
W O K P (Imna) 10A
ADC i Fli% 4% (Vsense_max) +81.92mv
At AU ) 1N

8.2.2 IEMR i WU

PEBET R B 48 T IR U BB A . XA HE AR A7 A8 HEAT R A U5 LA ) WA R A G ] I Al g A F) 38T 1
P EAFR [l B AL AR . BRI IEE (0 C B 5 2 R B S TE X B 1 35 A7 4% T B TSR SR AL

8.2.2.1 IR/ B R

I 8-3 HINE , ARFEFTIE ADC i A AR5 I 1 55 K FB AT (Imax) ATERCR SCVRIEGII HL I (Vsense wax) THE M
P RO A . AR T LAERY |, ZE 0 B A 5 B O EEAZ VU ] Veense maxe M T4 €
23, AT 6 5 Reyunt MECRMEN 8.192m Q o /INF I KSR 1 S Bl (1 bt FLPELAE M 8.0mQ.
T DA FH /0N 0 R BH 45 5K R T RE PR AR T SR A , (HIX R BRARAE L. ride it F LA D TR G I3, DUME
EFfr s AR T AbER 5 R 78U (1 T R A€ -

VSENSE_MAX

R
SHUNT < e (6)

8.2.2.2 IR E R

%} INA4235 FEATImFR I 55— 20 & IE 0l W B 281 Iic B % /7 2% CONFIG1 A1 CONFIG2. #is LR | fic B A7 a8 %
BRNENE (ESRE T3 MK 7-4) . BN LEHRET |, S0 E N £81.92mV Y F k47l & |, 11 ADC
BRI I () 0 A S A R R (IN - AR ) o R ERA B A AT S W E R W T EAERIK
BH B Vg T HL_E H SRS IR B X A A7 A

8.2.2.3 XA HEF AR BT HAR

AN EIEA DU DR HE TS, FR LG EF B IEFAE |, 204 BEARTE B B IR S AT 45 R . i ER
ARSI |, PR R 2 HHE R &/ LSB fH. fEi KHHIHEAE N 10A 5N TN HZAR
S/ LSB K/ 305.17578 w A. INA4235 R iFFiE#ERT CURRENT _LSB [hix/N LSB Kk 8 f5z % . A
A1 R 500 nA. #4721 R AT Current LSB Fl2p i FEPHZS HIIE Bl , £SO B UEF TR EE N
1280d (500n). Witk AR E MR EFAA2SHME , &S EBZIEEE T HRI TS R AT, SR E

SN2 T B AE A N PR R B A AN 5 B X S A A AR A T R AR

8.2.2.4 B EFIENHIERE

INAA4235 HEWS1E 2 Al A RO 2 1R P A B R G I BN 2, InERICE A 7 as ik w322
a1 ) ALERT MASK 7Bl AT 38 4 fs , SRIEFR B 51 I E N A RO sk F o W)
G R B E AR BRAB Ar A7 8 R e B s BRI A

X AR T B A A7

LR T G kAR R
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filtn, AT LMREIBIE 1 WCE OV PE IS U R R, J7iko2 ks ALERTT %5474 CHANNEL ~ Beik B PIEIE 1
(00b) , J45 ALERT MASK By i i 940 i1 I (001b). A AUFE Limit1 2 7 8 bt ok i 4% P 5 1 B (ELE A7 46
Fio FEOROIT , SR 9.0A , UK ML) 8.0mQ , HLALHI U HLIE Iy 72mV, — ELRIE T 4
HUR R | 43 VRIS BR 78 17 58 0 (e PT343 07 L PRI DA VR MU LSB /R

TEARFI | THHH R F A2 FE A 72mV / 2.5 1V = 28800d (7080h).
28 IR EON Ve 4T S H | fEAECE LIMIT1 & LIMIT4 2577 2% o B 4 5 B 9 BRI

G R LIMIT 254725 (0 e R ) w2 T S8 T8 s BC 21 4 NI ECEE TP RN ETE . B, RIE 24
HiE 1 SR E , N ALERT2 Z7 /7431 CHANNEL =Bt n] DLk B NiEiE 1 (00b) , 3% ALERT MASK
FROE NI IEE ST (011b). AT LARRE 75 2248 LIMIT2 2577 a8 Hh BB I s Wb g

8.2.2.5 it &R [EE
HEK IR FME AL LSB ERiFESEE . Btk sk 8-3 i |, & 8-4 JBor 11N H 7~ (11iR [FI1E .

& 8-4. AT ARHE
e B3 LSB f& TR HINE

Sh””t—\(/ggﬁ?e—cm 19200d (4B00h) 250V 19200 x 2.5 1V = 0.048V

Bus_Voltage_CH1 (01h)|  7500d (1D4Ch) 16mv 7500 x 1.6mV = 12V

Current_CH1 (02h) 12000d (2EEOh) 77 LSB = 500pA 12000 x 500pA = 6A

Power_CH1 (03h) 4500d (1194h) {37 LSB x 32 = 16mW 4500 x 16mW = 72W

Energy_CH1 (04h) 16200000d (00F7 HLI% LSB x 32 = 16mJ 16200000 x 16mJ = 259.2kJ
3140n)

D20 23 bl L SR W 7 S A I 3 1 = R = e v AN L2 2 W e o [ R R (=B b A B R B 4t
B A 1o REAE AT O RER] , TR RS Se BT a AN 1 DIEREER S —#tHilfE. 25 , ©20
Rz Aa oyt , JFm s,

8.2.3 W4

8-3 Tl 8-4 JEI/R T 1E AL MR M & e 4 if 0] 140 wsy IME MR E N 1 MEHL T , ALERT 51BN R4
T S AR R AL N o Xof T X SRR B AR | E ALERT J8IE B 7 ReAME | DL IR VR 22 00 e s ) 4
JSARA o A i L R ) T AR o A i (1 PR JAEAEL A s 2 P e i R il s B B R RE E T A2 4L . B 8-3 &
7 1 2O SR A OROKC G ) 0 A R L I e 7 o ) IS (] o 177 131 8-4 Jie 7 17 =24 Wi B g o L 4 52 R0 LN ) o e 7
). AhEREk gt 5 P ADC B R sh AR | BRIAF R BRI N At . BAh , ADC ANWridE AT e LLSRAS 25
R, B, WETFR 0 b S 5 A 158 i BB (BT 4 (K b PR AR B, A8 M SR S0 . RS
I 1) G L BN o, SRR OL BRI R SE T 2 X (toony_shunt *+ teonv. voltage) X /A FHAIEIE . R DhFRAEAF TR
BRI |, TEBIMNRM 60 us LT & 85
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T T T
| | |
I I I
I ° | I
o ‘ 85 [
T > 53 ; : ‘
=3 Q2 Fault Threshold: 1.9V
o > |
o3 22
g - Fault Threshold: 0.2V o }
o —‘ |
|
I
|

Maximum Delay: 193ps

f—%

Minimum Delay: 54ps
L

Maximum Delay: 275us
A

ALERT
(1V / div)

ALERT
(1V / div)

s R
|
.

TIME (50 / div) TIME (50us / div)

&l 8-3. Erift SR 1a) ( RAHE A ER T HE ) B 8-4. Tt ma L 1A] ( RAEM R T BIME )

Minimum Delay: 136ps i

9 FEYFFHICEE N

K] 8-2 oA R4 N FLIES ] 7E AR L R R H F R T Vg B L AR =55 . @lan , Hon®] VS IR I
JERTELA BV, IR e R s s (LB R ) T DAER 48V, 1HEE , BwR#HIFInBE 58 | Za8 A
5| B AT DA 52 224 -0.3V & 48V Ju [ [HHE .

5 BT 75 1 YR 55 1 H 78 2% ] AE SR I B8 1 0 FE R 51 IRT 2 b 5] IR DA AR E I . U 5 I R BRI A
0 AUF . K FH v e 7 B L R YR 4 7 ) R T AT 1) 2 R i 2 2 R 1 1) e e 7

10 Fi =

10.1 fi B8

{FHFF IR SCEFE L 4 LR HERG AN EE R ATE B G CINFX AT IN - X)) R R P . X S R R AT A
PRAE 51 N 51 1 22 TE)ASOAS: W00 B S A 00 PR BELBEL DT o R VAE A N HE BELA 2R AN R 2 S EUE S N\ 51 L 2 T8 A7 AE A AM )
BH o 4T He J RS 0 B B A R A A A, AT iR B AR & S BU™ B A iR 2 . FEIR 57 B R B AT
BN AT B ST YR 5| AR S|
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10.2 fi A~ BI

INA4235 7i 57~ DSBGA ( &l )

Bus Voltage 2:
up to 48V

Direction of Postive
Current Flow

+—

Rshunt2

Load2

Load1

Direction of
Positive
Current Flow

Rshuni

) A Bus Voltage 1:
VRV up to 48V

A A L
V ¢
RED traces = Top layer

BLUE traces = Bottom or inner layers

Alert, connect to pullup
resistor to supply

ALERT, EN, A0, and

A1 connect to inner or

bottom layer with 6 mil
hole size vias

Supply Voltage:
1.7V to 5.5V

Control EN externally
or connect to VS
. VIA to Ground

Plane

I2C Clock, connect to
pullup resistor to supply

Addresses connect to
VS, SDA, SCL, or GND

12C Data, connect to pullup
resistor to supply

Load3 A ‘(
oa v \

Rshunts

—
Direction of Postive
Current Flow

Bus Voltage 3:
up to 48V

Bus Voltage 4:
up to 48V

» [\

v

Rshunta

—
Direction of Positive
Current Flow

V

Load4
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11 BRSO SR/

11.1 B F¢

11.1.1 FRZHF

TR S FRE S LR %R

INA234EVM 71 INA236EVM /H /' #55

11.2 SRS 1

11.2.1 JHXRS

DY O EE

o ENALES (TN) , AGBSEE IR R G RS ER T &R

o JEMACEE (TI) , INA234EVM F1INA236EVM /4 /7555

11.3 BCCRS SEHTiE A

FRRNCCRYSEFE SN, W SAE ti.com ERIBRERE S CE e . fids Ay SATVEM |, RITRTAR RO S R B
o, FRERMVEMEE R | EEEET BT SR S T B e sk

11.4 LFFRVE

TIE2E™ h W HFigiE R TR EE S SR, v BEEMNE ARG HE ., L E MMt #8. %
PUA A B Y E O IR, SRAG T 75 PR 135 B

BER AR S DTS CHRERE” SRt X E AR T BARMIE | HEHA—2 & TS i5SH
TI B4 FH 45K

11.5 FEitR

TI E2E™ is a trademark of Texas Instruments.

T r A S E BT E e

11.6 B HBHEE S

R (ESD) SHIRIX AR L . S (TI) UG i 24 i TS HS 6 A P S L RS 5 TE Ay Kb 2
A RIZASRLT | ] s SR S AR BB

m ESD HIBIR/NE SERUNITERE RS , KBRS, FE % IO GE R B BR T RETE 2 5 2 BIHUR | IXRF AR M S
K DR T RE 2 S BRI S LR A AR AAT .

1.7 RiEH

TI RiE% KARIERINL IR T ARE . o TSR FIE 3

12 BT i sEid %
HE R a3
May 2024 * MR RAT WL

13 AL, BERATTIEE R

PUR U A S AU AR AT IS 2. XS B 1 2 AR i ol vl A . Ble iy 225, AR S ATE A
HASH BESCRBEATIBAT o A7 R MEE R A ST AR RAS 15 20 Bl 2 PR AT
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PACKAGE OUTLINE
YBJ0016-C01 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
E—
BALLA1—7~
CORNER
D
1
0.35 MAX |
SRS RS T aahh = SEATING PLANE
0.125
0.065
SYMM
4
|
D
=00 O
|
12|TYP
[12] sy O OO0 O
e B e
D: Max = 1.62 mm, Min = 1.58 mm
B[\ O ! O Q E: Max = 1.62 mm, Min = 1.58 mm
[04]TYP ‘
6= 0 O
11 21 3 4
e
EEACIC R N, B
4228994/A 08/2022
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.

i} Texas

INSTRUMENTS

www.ti.com
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EXAMPLE BOARD LAYOUT

YBJ0016-C01 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
»‘ (0.4)TYP r
16X (30.18 ! !
@ ) 1 ) ‘ 3 4
o O O
A \
(0.4) TYP |
OO O
- |
B
\ SYMM
7777777 4
O OO O
|
O OO0 O
SYMM
¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 40X
0.05 MAX 0.05 MIN METAL UNDER
(©0.18) L. SOLDER MASK
METAL 2 g
SOLDER MASK—" EXPOSED EXPOSED/' — (S%OL'E)SE)R MASK
OPENING METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)
SOLDER MASK DETAILS
NOT TO SCALE
4228994/A 08/2022

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).

routing constraints.

i) TExXAs

INSTRUMENTS
www.ti.com

Copyright © 2024 Texas Instruments Incorporated
Product Folder Links: INA4235

English Data Sheet: SBOSAB5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina4235?qgpn=ina4235
https://www.ti.com.cn/cn/lit/pdf/ZHCSQC9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQC9&partnum=INA4235
https://www.ti.com.cn/product/cn/ina4235?qgpn=ina4235
https://www.ti.com/lit/pdf/SBOSAB5

INA4235

ZHCSQCY - MAY 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

YBJ0016-C01

EXAMPLE STENCIL DESIGN
DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

(R0.05) TYP

»\ (0.4) TYP r
| |
2

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

4228994/A 08/2022

NOTES: (continued)

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

i) TExXAs
INSTRUMENTS
www.ti.com
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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 ©)
@ ©)
INA4235A1YBJIR Active Production DSBGA (YBJ) | 16 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 14235
INA4235A1IYBIR.A Active Production DSBGA (YBJ) | 16 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 14235

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

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