Technical
documentation

'E Ordering &

6 o quality

13 TEXAS
INSTRUMENTS

Support &
training

Design &
development

E)

INA236
JAJSLKBD — MAY 2021 — REVISED AUGUST 2023

INA236 48V, 16 Ev b, BERE., SM-BF - BHhE=4. FCA49—7
A RIEE;

18R

o NAVARFZFR—PARETRE VT

s 1.7V~5.5V EJR CEIE

o . EE. EHEmE

o IO IALNEEIRT VA — LY 20mV [ 80mV

o AJJ[FFR%EIP :-0.3V~48V

o EIE=SFE:
- 16 &>k ADC % fiffig
- TAVREZE 0.1% (FcKH)
- A 7Evh5uV (FKE)

o RWATI AT AE R 10nA (TR AHE)

o SEBULA T ar R E A HE

o BRI a— )L TRV RIZED T A A TOZ A
H7S W] HE

o TI—MERSMEIZL D E RIS LUK ETE A~k

« 1.2V H#D 12C, SMBus > % —7 =AA

o BIRFRE/R 4 L DT RLAZEFD 2 DDT /A A
TRUAR AT gy

+ DSBGA-8 /X»/r— (0.745mm x 1.508mm)

+ SOT23-8 /Xy/ir—v

o EHEIRE -40°CH LT +125°C

277V —=ay

o PEHYERL | A~ —bhT

o AW—hRAE—

. UxTTTIL

o NoT U F =Ty

o NU— xR —T AR

o RNuT VoL FTmHENRT

o Tyt —R—

3=

INA236 7 /SAZ|X. 16 Evh-F R L ERE=ZT,
[2C/ISMBus H#aD AL Z—T7 =2 A A% NEL THEY,
1.2V, 1.8V, 3.3V, 5.0V R EDJLFRT U H /L N AE
JELHAMENHDE T, ZDOT A AL, AT O HHE
Lo O EBIELEMRL, B, NAEE, BHOMEL
WELET,

INA236 %, ADC il & B ka7 v s T ARRETT
T, IBIT, ZOT NS RANI T 0T A RE/r i BB &
DNERRBERNHY . 7o _XT A OEBHRBIOT v T
NOBEIIOEMEEEER AN TN TEET, 20T
SNAZIE, IN- EACHIMEN DA AEE A ERL ., #E
TR R mEE  ARB R EISHLTT T — MR A
TEET, BRMET—RTIIANALE—F ARG
WOT, EO/NSNW AT AEBIROPE I LB L2 D KE
IR ERTA T ET,

INA236 (%, BIREE I D5 T, -0.3V~48V D[FIFH
NABIETCOBRERHTEET, ZOT /A A, B—
? 1.7V~5.5V EIFR CTEMEL | i@ F BIE CTHEYE 300pA
DBERBEBEELET, ZOT A RAL, KHEE DAL
VA B —RIZBIT TR, ZOLXOEEERITD T
2.2uA (FEVE(HE) T,

Ny =280

BB Rolr—y AEY AR (BFF)
DSBGA (8) 0.745mm x 1.508mm
INA236
SOT-23 (8) 1.60mm x 2.90mm

FIHATREZR Sy —IZHONW T, T —Z L — D REITH DS
=D KT LN N TON R E SR TLIEEN,
INA236 1Z A BLUB OF SARTRLA AT a THAT
XFT, A FAARE B FALADT RV ADE NI OWTIL, 7
7-1 2L TLIEE,

M
(2

Bus Voltage
(-0.3V1048V)

§%§ﬂ|

m
EPE
=]
H
g
£
;
§
-
5
«
g
¢
.
W
\

1°C-, SMBus-,
Compatiole

Interface.

m A0
= GND
NMYyA RELFZO-Y1 ROV S - TTUY
—-ary

BEFEIR O TI -ELZ DWW TOFEHEFIR U2 0% B, S OB A #EE 32 B M CTHETANICIR L T Db OTT, i Y T 5 IERRIFER O BOFE#I .
www.ti.com TR CTE, ZONFENFITELESNET, TI TIFFRO EMEMES IR S MEIC &L UL —UMRIEW L ER A, FEEORE72EDORNITIE, 47

TR ORI A Z S <IESWET IO BV ZLET,

English Data Sheet: SBOSA81


https://www.ti.com/applications/personal-electronics/mobile-phones/overview.html
https://www.ti.com/solution/smart-speaker
https://www.ti.com/applications/personal-electronics/wearables/overview.html
https://www.ti.com/power-management/battery-management/charger-ics/products.html
https://www.ti.com/power-management/overview.html
https://www.ti.com/power-management/battery-management/monitors-balancers/overview.html
https://www.ti.com/solution/rack-server
https://www.ti.com/product/ja-jp/ina236?qgpn=ina236
https://www.ti.com/ja-jp/lit/pdf/JAJSLK6
https://www.ti.com/product/ja-jp/INA236?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/ja-jp/INA236?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/ja-jp/INA236?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/ja-jp/INA236?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SBOSA81

I3 TEXAS
INA236 INSTRUMENTS
JAJSLKED — MAY 2021 — REVISED AUGUST 2023 www.ti.com/ja-jp
Bx

I = 1 T4 T NAZADERETE =R i 14
2 T TV T Y s 1 75 O T et 15
B e 1 TBLURE YT it 19
ABGETIBIE ..o 2 BTV —Tar R 25
5 EUAERRB I UMEAE. ..o 3 8. TV = A A 25
B AR s 4 8.2 IREMLT TV =T/ e 29
6.1 O IR IRTEHE cv e 4 8.3 BRI T AHELETH ..o, 32
B.2 ESD TEFE oot 4 BA L AT TR ettt 32
6.3 HELEENESR e 4 9T AARBIUVRF2 A MDY R =P 35
6.4 BRI T DIEH v 4 9.1 T/NAAD IR = e 35
6.5 FBEIIEFME ..o 5 9.2 FH 2 AL RDHP AR =i, 35
N A2 L (C0) WS 7 9.3 N2 AL bOEFBAEZ T ID ST oo, 35
B.7 ZAIL T Moottt 7 9.4 IR UV =R i 35
6.8 TRFEHIBFME oo 8 0D B ettt ens 35

T BRI oo 12 9.6 FiE XUEICBI T DR F s 35
T BB e 12 9.7 FHRBEE ..o 35
T2 HERET T 70 12 A0 A= R —2 BEOESER. ..o 35

T3 HEBRERH oo 12
4 tRFT B
Changes from Revision C (December 2022) to Revision D (August 2023) Page
o T IEEMIEOIEEEE £2M% 7205 £1.5M% IZZEH o o 5
o FEOFEEFRIED B £6M% Z BTNttt 5
Changes from Revision B (May 2022) to Revision C (December 2022) Page
T B 1B = 1= 1| S SSSTP 1
o BT-1%,.INA236 DT /AR T LA IR T I TR ittt ene s 16
Changes from Revision A (August 2021) to Revision B (May 2022) Page
. B-18 -8 T .ottt ettt ettt ettt ettt et et et e ete et e eheeheeheeteeheeheeaeeaeeatentent et et et et et e eteeteeteereereanis 8
o NRU—FTL B —RIPHOEEEIFIFIZ 40mMS 25 T00US (228 F oo 15
Changes from Revision * (May 2021) to Revision A (August 2021) Page
o T—HU—FDEAINVZTINA236 48V, 16 L b, mFEEL, Wit LB/ E=H, 12C A Z—T = A AL 0D

[INA236 48V, 16 By BEKE , Bt -BIE - BHE=Z 12C A Z—T oA AEEHE T e, 1

o TR AT —H AL TEATME RIS TERPET —F JITZE B e 1
2 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: INA236
English Data Sheet: SBOSA81


https://www.ti.com/product/ja-jp/ina236?qgpn=ina236
https://www.ti.com/ja-jp/lit/pdf/JAJSLK6
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLK6D&partnum=INA236
https://www.ti.com/product/ja-jp/ina236?qgpn=ina236
https://www.ti.com/lit/pdf/SBOSA81

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

5 BB E &L UEE

INA236
JAJSLKBD — MAY 2021 — REVISED AUGUST 2023

B 5-1. YBJ /Ny 4&— 8 /N7 DSBGA (LTHE)

1 2 O
IN+ 1 8 ALERT
;o0 PN
/ N/ \
IN—- 2 7 A0
A |\ ALERT l< IN+ >
AN GND 3 6 SDA
- ST TN
/ \ 7/ \ VS 4 5 SCL
B < A0 >< IN— >
\ /N /
7
S-=z S==z Not to scale
e ~ e ~
/ N/ \ >SS
| y \ 5-2. DDF /Ay 4r—< 8 E2 SOT-23 (LHX)
c | SDA j GND |
\ /N /
~__7 ~__7
TN TN
/ N/ \
D < scL >< Vs >
\ /N /
~__7 ~__7
Not to scale

£ 51. EDikE

(=02
B
& DDF (SOT-23) YBJ (DSBGA) = Lk
s TRUAE, GND, SCL, SDA, F721% VS (2L £3, B ORELRIET
AD 7 B TIINA | mrkL 2. 4 741 (orL T
s SHRET F— b A =T RLAU i, ZOEE TI—MIED 7 VMRS
ALERT 8 Al TIPMMTT | i, BHE T LT bR ANCBAT B L O R T,
GND 3 Cc2 TIUR TIaZLFORNDW ST DT TR,
BIRILOBAANT, NAVAR T 7V r—varOa | BRI ATlc8EE
IN- 2 B2 T7ruas AH BLET, o—HAR-TF Vo —ar 084 O 7 I MAllcEEL £
T, NREEOWEIL, O EIEREICL T TR ET,
BRI DOIEANTT, NAVAR T TV —arOE BB S 28 £ 3
IN+ 1 A2 Y R=Y )] WL ET, n—P AR TV —ar OBA | MBI O ARG L
E38
SCL 5 D1 TUHIVAT] ST I IRR gy TG A —T R A AT,
SDA 6 C1 T o AT BT A P RLA
AT SNT I RART =BT, F—T - RA AT
VS 4 D2 EIR B, 1.7V~5.5V

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback 3

Product Folder Links: INA236

English Data Sheet: SBOSA81


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/ina236?qgpn=ina236
https://www.ti.com/ja-jp/lit/pdf/JAJSLK6
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLK6D&partnum=INA236
https://www.ti.com/product/ja-jp/ina236?qgpn=ina236
https://www.ti.com/lit/pdf/SBOSA81

i3 TEXAS

INA236 INSTRUMENTS
JAJSLKGD — MAY 2021 — REVISED AUGUST 2023 www.ti.comlja-jp
6 {L#%

6.1 M RAKER

H B 28R COBVER EERPAP (FFERiRo7aun R ()
B/IME KRB EAAF
Vs EIRET 6 \
Z8 (Vine) - (ViN-) -26 26 \Y,
ViNes ViN- —
[FFH GND-0.3 50 \
Vio SDA, SCL. ALERT, A0 GND-0.3 6 \Y
HEL DN VE 5 mA
F =T RLALOF P H N H1E (SDA, ALERT) 10 mA
Ta BFRE -55 150 °C
T HEOTRIRE 150 °C
Tetg (PR IR 65 150 °C
(1) THasch e K ERS | RSN DO TMEIL, T/ A ZAD K2R G ORIR L2 D REME RN DY T, Tk KER 1L, ZhHD &Iz W T, Fz
VX HESR B RS || RSN E B X B IOV 5 5504 Th | RN IELKINET 22 LA MHTIRTHOTIEB ER A, [k KEH |
@%EIP*JT%oT%) [HELERY VRS ) OFEPRIL TR L2 A R T S ARTGERITHRET DLITRE T, ZOZERART NARDOEHENE, H
PERBICE B RIS L, BT NAADFEMEMED DA REMERHVET,
6.2 ESD E1&
filx HAL
AEET L (HBM), ANSI/ESDA/JEDEC JS-001 (2 #EfilL, =T () | 2000
V(esp) HieE XU T AAHFEBEET /L (CDM), ANSI/ESDA/JEDEC JS-002 (Z¥EfiL, 3-_T £1000 v
e @)
(1) JEDEC ®OFF =24k JEP155 (21, 500V HBM ThHIUFHEHERYZ: ESD il 7 m Ac L0 2 e s N alRE Th A Ll CnET,
(2) JEDEC ®OFF =4 b JEP157 (214, 250V CDM THAVIHEYER)Z: ESD il 7 meAIC XV L 27 BE N F R Tha LM IN THET,
6.3 HEZENESRM
H H 5 i COBMEIRERLF N (FRZFRBR DR RD)
B/IME AFME RAME|  BAL
Vem FJ*H)UJ%EI GND-0.3 48 \
Vg {EE i 1.7 55 \Y
Ta Hl&lhmf;: -40 125 °C
6.4 20 [CBH T 1B
INA236
BFEA R DDF (SOT23) YBJ (DSBGA) BT
sy sy
Reua RO B0 5 JE PHA~ D EEHT 146.8 62.2 °CIW
Roscopy | HEAERIEA—2 (L) ~D BT 70.5 0.5 “CIW
Ress BPEAE DI~ DO BEST 67.1 204 ‘C/W
Wt PEAEIND L ~ORFE ST A— 4.1 0.3 °CIW
YiB BE B IN DI A~ DRV T A—H 66.7 20.2 °C/W
Reuc(pot) PEAEIND A —A (JETH) ~OEHHT ML TP °C/IW
(1) ERBLORHOBGHMEED TR SV T, MREEERIS LI IC /o r — P OBGHI N7 TV r—ar  LIR— BRI TLEEN,

4 Submit Document Feedback

Product Folder Links: INA236

Copyright © 2023 Texas Instruments Incorporated

English Data Sheet: SBOSA81


http://www.ti.com/lit/SPRA953
https://www.ti.com/product/ja-jp/ina236?qgpn=ina236
https://www.ti.com/ja-jp/lit/pdf/JAJSLK6
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSLK6D&partnum=INA236
https://www.ti.com/product/ja-jp/ina236?qgpn=ina236
https://www.ti.com/lit/pdf/SBOSA81

13 TEXAS

INSTRUMENTS INA236
www.ti.com/ja-jp JAJSLK6ED — MAY 2021 — REVISED AUGUST 2023
6.5 BT
Tp =25°C. Vg = 3.3V, Vgense = Vine - Vin- = 0 MV, V|\. = Veus = 12 V (FRIZFEER D72 RY)
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Vos b IN- SADA7 & NEE +1 75 mvV
dVos_p/dT IN- RADA 72y NBERYZh Ta = -40°C~+125°C +10 30| uv/iC
PSRReHUNT ?’%ﬁ%ﬁé) Vg = 1.7V~5.5V. Tp = -40°C~125°C 105 25| pUN
o _ - 401080
PSRRgus %@iﬁ% xﬁq =1 570¥v 5.5V, Ta = -40°C~125°C, +0.5 +25| mVIvV
Z. IN- DAS AL E—H L2 NABEORPEE—R 1.05 MQ
Ig_sHDWN AT —lr—o IN+{ IN-, ¥y hF T E—F 0.1 5/ nA
I A1 T A IN+, IN-, EEREE—F 0.1 10 nA
DC ¥
Roir (fﬁff;\%/‘:? VA PRI Vi Vi < 20 -
ADC /yfifhE Ta = -40°C~125°C 16 SN
> NEE, ADCRANGE = 0 25 Y
1LSB ATy 7+ A X v MEE ., ADCRANGE = 1 625 nv
PNATEST 1.6 mv
CT &'vh=000 133 140 147| us
CT t'vh=001 194 204 214|  pus
CT £ vh=010 315 332 349 s
ADC ZEHa i ] CT £'vh=011 559 588 617| s
(Ta =-40°C~125°C) CT k=100 1.045 1.100 1.155| ms
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Gg_pRFT ViN. FEIEDZ7 AL FEFERY T R Ta = -40°C~+125°C 30| ppm/°C
INL e ?55'2’:‘065:125‘%:7%@“‘ 15 6| m%
DNL o FEAE £0.1 LSB
EIR
Vsense = 0mV 300 380| A
la e 1L BT lq HIRIELDRIR, Ta = -40°C~+125°C 500 pA
TyvhET 2.2 3] pA
Vpor N —F Uy hDAL vz R Vg DALH T30 0.95 \%
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Ta=25°C, Vg =3.3V, Vsense = Vin+ - Vi = 0 mV, V )\ = Vgus = 12 V (RRIZEEIR D72 FRY)
SGA—H \ 7 AN | BME REE RAE| B
SMBUS
SMBUS #4177k | | 28 35| ms
FUENAHA
NVAECS 4 3 pF
ViK nYy 7 AJjL~L | High Vg =1.7V~55V, Tp =-40°C~+125°C 0.9 5.5 \
Vi oy AL~ Low Vg =1.7V~55V, Ty =-40°C~+125°C 0 0.4 \%
Vhys EATYT A 130 mV
VoL By HIFL AL, Low '252?:?25\%: 17V~55V. Ta= 0 03] v
FUHN Y= N T B 0= Vinput £ Vs -1 1] HA
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[2C SR (Z77 AR E—F)
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FscL) 12C a7 J& i $k 10 2940|  kHz
teur) Aby 7 Gt A — WA D S AR SRR 160 ns
tpsTA) i;@;&ﬁﬁlﬁ@?&@m—wﬁﬁrﬁc ZOWMDBRER L%, I WIDTay IH 100 ns
tsusTa) BAZ— MDY b7y 7 R 100 ns
tsusto) Ahy T D' N T v T EEE 100 ns
tHppaT) F =4 R— LR 10 125 ns
tsubar) Ve Sk e W gt i 20 ns
tLow) SCL 7y 7 d Low HifH 200 ns
tHigH) SCL 2w d High H#i[#] 60 ns
te T =X T ADIRER] 80 ns
te Iy I3 T RERH] 40 ns
tr sy I3t ERDRERH] 40 ns
6794V JH
tiow) rooo e
1 — : [-— t(HDSTA) 1 :
| —— 1
=ty | tsusta) —m- i - | ﬂ:’ : tsusTo)
tHppan *‘ Ysupan) | i L ! i
/X X/ N X\ J
S
1S P
B 61.12CDHL1IVIRA
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6.8 fARAVEE

TA = 25°C\ VVS = 33V\ VCM = 12V\ VSENSE = (V|N+ - VIN—) = OmV (%ﬂ:%ﬂﬁ@iﬁb‘ﬁﬁ@)
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6.8 KRV (continued)

TA =25°C, VVS =3.3V, VCM =12V, VSENSE = (V|N+ - VIN ) omV (q:éj—: % @tﬁb‘ﬁEV))

INA236
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6.8 KRV (continued)

TA = 2500\ VVS = 33V\ VCM = 12V\ VSENSE = (V|N+ - VIN—) = OmV (%K%ﬂﬁ@?ﬁib‘ﬁﬁ@)

1.5 0.5
— B+
— IB-
1 0.4
< L < 03
% 0.5 \ / :g:
[ C
g T~ g o2
3 3
o o >< { 8]
[%2] [72]
« T o 0.1
m m
= 05 = /
a ™ =3 0
£ £
-1 0.1
-1.5 -0.2
-100 -80 -60 -40 -20 0 20 40 60 80 100 0 10 20 30 40 50
Differential Input Voltage (mV) Common Mode Voltage (V)
6-14. A4 7 RAEFREEBHEE & OBER 6-15. AN/ 7 RAEF & FIHEE & DB 1B+, 1B-)
15 15
12.5 < 125
' £
' c
iC:, 10 " § 10
§ 7.5 ) 5:‘) 7.5
3 . '
o 5 7 z 5
8 / g
@ 25 3 25
2 - % -7
£ oFf m O
3
-2.5 £ 25
-5 -5
-50 -25 0 25 50 75 100 125 150 -50 -30 -10 10 30 50 70 90 110 130 150
Temperature (°C) Temperature (°C)
6-16. AWNXA 7 REFREBRELDBR [ 6-17. AAINA T AEREBELDBER (> vy YUY
560 400
480
= = 350
< <
< 400 - = _—
c - - c
2 T [ /
3 s20 / 3 300 /
= z —
] — ] /
8 240 8
p=} =}
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) Supply Voltage (V)
6-18. BRILEF & IRE & DR 6-19. LB & BRERE & OBR
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6.8 KRV (continued)

TA = 2500\ VVS = 33V\ VCM = 12V\ VSENSE = (V|N+ - VIN—) = OmV (%ﬂl%ﬂﬁ@iﬁb‘ﬁﬁ@)

5 14
—~ 45 —
3 <3 12
c 4 =
_§ 35 _§ 10
= =
< 3 —1 < ,
?@ / @ 8 4
€ 25 ] = ’
[} / o ’
£ E 6 7
=1 2 S
o (s}
£ 15 e 4 /
@ @
g 1 g ey
£ ¢ L ——m
G o5 c
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)
] 6-20. >+ v MU U BOBILEEREEFEE L OBR 6-21. vy U VEORLEBEREEE LS ORR
380 T ——T T —T 60
Continuous 12C Write Commands | .
365 & 3
c
< g 45
— 350 g
§ Idle SDA, Clocking SCL 5
3 335 £ 30
€ o
9 5
8 320 7 2 /
=)
(€] v )
// g 15
305 == S /
(¢
290 0
1 10 100 1k 3k 1 10 100 1k 3k
Frequency (kHz) Frequency (kHz)
6-22. FEERE /O v o (SCL) AEE & DR 6-23. v v U VBOBRIEERE SCL Bl & DR
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7 SR BH

71 HE

INA236 1. 12C #11* SMBus mﬁ&@4w~7ﬂx%ﬁﬂﬁwzwo.ﬁﬁﬂﬁﬂ T, ZOF AL AT I E

ni-&E

i L, 70255 A AR R A I
EFATTEET, WO AID =1 3—% (ADC) IE, SES ERFEHLE—F

E&fif 2 CWAT26,

ICHHE R TxET, INA236 DL UAXOZEMRTE R A [T R_RAADL VAKX [\RUET,

EIOSE T OBERFIMNCHHEXIIT T —h
IZERE CTE EBEMES NI TEMEDO L H 5

7T2H#ETOY Y
Supply Voltage
(1.7V1055V)
o
CBYF‘ASS
Bus Voltage 0.1 uF
(-0.3 V10 48 V) 4L—| e
Tl Device
High- J ~~<_
Side S~ v %
Shunt 5 %
~_ : _ SDA .
~o_ | b "
L | SCL
! Power Register > M
Load : : v g
|
: ! I°C-, SMBus-, %
1y N+ ‘ Current Regist Compatible
! ol o— gister
Low- : } ADC Interface
Side % !
o) ALERT
Shunt IN Voltage Register I »> O
A0 o
Alert Register »
= GND
7.3 HRBERKBA

7.3.1 #&E A/D a/8—#% (ADC)

INA236 1%, (K47 bhd 161:/]\ FNH 7 (AZ) ADC WL TWET, 20 ADC 1%, Vv MNEEE A RE
F D7 OWPEELILT A7 DIC S B SN TOVET, AREEOREIL., IN- & GND ZHEHEICL T rbihvET, v v

VNEERIE., ARERA Yy MEN A RNA L XA TAEEDZEEHE T, IN+ B2 L IN- B2 o] CHIE S
mm“ X UNEIERE DR KRA 7By MEEIZDT ) BuV, KT AU FREIT 0.1% T, v MEEHIEDA 7
Ty NBEMEWZD | 525N v MEPUEIZOW T, AR S TORENM ELET, IK4F 7By obH 1 o
OFEIE, BRI O @HO L0/ NSWEERE T2 EMICHRIE CEAZETT, 20720 JW/ESWMED Vv MEFIR
EXET, U MEBLOED /NSNS B MR COE IR EDBD L, K& T 7V r—ar- 0BT 5hE# 03 m Lk
LEd,

B — 7o L TR B EEHITHV EE A, IN® B2 L IN- BV ORFAE, VS BV O EJREE iEb\ﬂ
MIEL TWDT20 T, LIZii-> T, lIREENA T O LE TO AR [FAEENFET D AN DY | Z O AlhE
S

732 BHOFE

4 7-1 1%, ¥ NEEEANREEORIE D% T, BIEBINFEINDSZEERLTWET, EIL, AIRIOETRO
HERE R T ONRAEEDOHREEIZIE S TEHEAESE T, Calibration L Y AZ I — l\éﬂéﬁﬁO@fH/\ BE:R S
SNDHEIED 0 1270 Ed, Bl EEMEIT P RIS R EAZRSI CEED 1 IR ESIVTWRNERY), D 2
FEL ARSIV E T, TXTORES TNV D#% T, FiizllGtE SN BRMEEENEIL, T XTOH T Lo
WEEEENE T TH5FET, ZORBEL VAXEBIMENET, TRXTOV T ANRESI, T DEREE O
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RIREDET 708 TNEDKNTA=ZD BRI ZENDH L P AZIn— RS, ZT6EiH A3 Al HE
BOET, ZRBOFRII NI 7 TR TIEITENL0D | BRI TBMShEE A,

Current Limit Detect Following Bus and Power Limit Detect
Every Shunt Voltage Conversion Following Every Bus Voltage Conversion

N . Vo
UMUMLIHLILIILILIILIUMUMUMUMUMUMUMUMUMUMUM
G e G e e G e i I I G R L

| Power Average |

| Bus Voltage Average |

| Shunt Voltage Average |

71. BhOHERR

733 NWEWOWNL T RAER

INA236 |LBEIHEZITOEE . AT ANAT ZAEFDBIET ISV ERFFR T, ZHUTFENL O DR R BB £7,
INA236 1, ASJ AT AEWD/INSNTZD | TIT AT IREEE L v N U ARIED T 5 CIHE ER 2 CXE 7, N
AT AEDNSNZEDH) 1 ORI G HET VXNV T —RTEBRTDHHNC, A7 4B 2L TR ER
ARHEBRETEDLZETT, WEROT VXNV BRI T 7T, )\jj74»5{%@2[1#5&%#7%1&?@“6&\DK SRR
BVFELT, LU, AT AETRD/INSNZD . ATTT7 ANV EBREE O F I3/ MNRIZHZA BN ET, AT AEFDH
INENE | RERT v U MEFIAEHL T, /NSRBI Z ISR TELEVOFEbHVET, v MEFUIRE e E%
EFHT DL, T3 AL mA RO CERAE EfCERTEET,

INA236 D/ S3AT AEPEIE, RSN 0 DEEITHR/NERVET , IS UG DL v MEBLO i D
ZEENEIERE TN, FEREL TN T AERB ML ET (X 6-14 25 ),

INA236 DA T AEBTD/ NSOWDIEEIRZETHEEXDLT, NABEDREEITIEEIL IN- DAL —F AW
DLFET, RRAEBEEZNETDHEE, IN- EUEAE—F 203 1MQ ONE O EHRPLIc R S E 7, BERHE
DIHEFLTTHIIIT ADC 2T DE, T /A AT TN INSIp AT AETR MR CEET,

734 EEEERELVRBEESEHE

INA236 &5 & # l:t17v~5 5V T3, 1.7V TEMETZA-0. 1.8V OEFRL — AL THEHTEXET, ZOF A
AL, 1.7V OEFELE THEE 48V OBEL — LV OEREZER TXET, ZOINWRAREIERIFAIZEY . FAREEN
earﬁaﬁi—lx%ﬂ/%tzé%K@T?)/7%/5/1 ZDT A AFEHCTEET,

7.3.5 ALERT E~

INA236 (ZIZHE— D~ AT | A F—T )L LU AKX (06h) 13V, HEEITGU T, B—Da—W —E AU he,
fif5e T OWMENIINETHED ALERT BV 2700 TATEET, AT [ AR —T VLU AZ AL 358 58
TEYh (CNVR, Y A7 | ARX—T )V LU AR HREB IO E T D 5 DOEEEOWT a8 LT, ALERT £
DOIVEZRIECEET, BERMIBOEEIZIESNT, 7T —Mil[RL VA% I2fE%E AJIL, ALERT o O 7 —RNIff
FHEND, SIEDAL L a/ VR EERELET,

ALERT B> i 5L, FIHATREREEOT 7 —MERROW TN EERL T, 22— —EFRDAL v a/LREB X
ToEIMEHIETEET, IRD 5 DOT 7 —MEREZ MR TEET,

o V¥ MNELED LR (SOL)

o T URNEEDO TR (SUL)

o NRELED LR (BOL)

o AREED TR (BUL)

« &EHo LR (POL)
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ALERT B 34— RLAVH I TE, ZOE NI, A7 [ AR —T I L AZ TRINEN T T 55— MEREN ., 75
—MHIBRL AR T BT T ASNTABEB A LT —hSIVET, [FRHIA R —7 VB I OERTEXH0X, ZhooT
FT—MEREDIH 1 DT TT, BEDOT T —MERENRA R —T NVDOGE . & EALOE Y MLE TIRIN ST FERE BT
S, TI—MMAIRL P AZ DEITSELET, 72820F, SOL & SUL Ol FZTRINLI=725, v MEED ERLY A
AT T —MEIRL P AZ D& B2 HE . ALERT BN T —hEShEd,

T NAAD WA 5E TIRAES ALERT B2 CEEHL T, 7 A ANLIAT OB Ha % 58 T L, Bl WAL B4 35 Wi
NCEZeha— P =Tl 228 CEET, BHUEHE 7777 (CVRF) By ME, 77 —MERED 1 DEFEIRC
ALERT ¥’ CEEIR C&xF4, 77 —MEFEL CNVR B hD M FIZDWT, ALERT B TOEMRNAR—T VDA
ALERT 7 —hahictk, 77 —hDHE T AT [ AR—T )L« LY AZD CVRF £k (D3) & AFF vk (D4) %
BRI T T — DY —AEE T HMENRHYET, AHIE T THERED AR ZE T, CNVR E YRy RS T e
725, ALERT BT, A R—T IVENTZT T—MIESW T BB L7 7—MilBRICO S A L £,

TI—MERREZFE LW A. ALERT B2 2 70— 40 7 DFEFIZL T, TS AOEMEIZITHELFE A,

7T —MHIBRL P AZ DR 3G T DA BME L LSS BRI HIZRZ AL 712 ON T, K 7-1 2R TIZS W,
22X AFX—T NENTNDT FT—MEREN v MEED LR (SOL) 726, v MEEDEHMI LT, 7T — MR
LOAZDERRIE SNy MEE LS IEMN T 07T LS HIR 2B T2 90 HE S E T,
AFF B>k (D4, A7 | AF—T )L LU T, MESNIZEENT T — MRV AR T 0 T LS EE B2 5
L. EIZ High (o7 —bhSEd, 79 —b&d AFF B NIz T, 77— Miitke vk (APOL, D1, w22 [ A % —7
S L VALY IZFEDWT ALERT BV BT — bV ET, 77— R Ty F DA R—T N5 AL U AZ RN EZIAEN
DI, RAT | AR—T )L DRI DG A HENDHET, AFF B MBI ALERT B 37— hE e EE T,

NAEETFT—MERE (BOL 3L BUL, v A2 [ AF—T /L LU ZZ) 1T, TN TOARBELEHOK T, HIESH-
NABEETT—MRL P 2ZE L, HIRAL v 2L REZBZ TOUE AFF By ke ALERT BV 27—kl E
KR

Fi2. BHOERTT—MERE (POL, ~A7 | AR —T )L LU AZ) 1T NABEORIEDEHZITH-NT, FHEESh
T-EIE LS, HIRAL v aV REB 2 7285612 AFF v hE ALERT B2 27—kl E7,

TI—MERIZ, TS T ASNICT T — MlfRMEZ XIS T DA EHRORM R LB LET, 207D, B0 Sh
TAEDT T — MR Z B R 7RWEHY A 7L TH | ZORPITT T—ERFITSNDIENHVET, 20 PRHZEHRIZIES
WCT T = N TT 58, ERSNTZ )T —4 LUV RAZ OB IO LI, #FS DA M TEET, 20
EdR SRR 908, 7T —MEREAM L T, Sl LT DRI HOWTT T — Ml BRAAERLLIZY | b
WIZHIHEDY 7 0 =7 RGBT BRI ORI LT IREA/ERR L 720 TE £,

7.4 TINNA ADEEEE— R

7.41 EEGEEL MY HEMEDLER

INA236 (21T, #fgiE—RENI T +E—RD 2 DOEEE—RFRHY, ZHHDEH%IZ ADC NEDINCEIET 2%
PELET, INA236 B FENEET—FDLEX (DFD, #kL VA% D MODE B b3 M ISR ESNTNDEX), vy
VNEBIEE AN AEE O R A B EZ G A AL F7,

KA =R TiE, NTENTZEWBT—RDOWTNNERERL VAKX (0h) ICEXATE (DOFD ., HEKL A% D MODE
B RS 001 (SRR ESND), ST vay MEBN N A ENET, ZOEMEICED, H—olllE ey b EkshEd,
WD TN ay NEBEN T HI21E, BE—REEBELRWEGETH, L DA CHEEZARPLIETT,
INA236 [TV O Th AU AJRE T, & AT OB T — XTI AN R EEREF SN ET R, 2oL vavhE-
XN A BB DOFAEEZATH=6 | BHHENE T 777 (A7 | AF—T LIV AXD CVRF B vh) RHEIN O E
9, CVRF By MI, T _XTOLEH, B, BIOEFEAN 1 VA7V T UERICRESNET,

CVRF B Y MI, kDS TI/ITENET,

1. HERL P AZ~DFEEZIAZL (MODE By b2 /U —Z7 B —RICHER T 55D Z )

2. AT [ AX—T I LT AREZDEFEHREY

Tl
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TA2TNAR vy DY

INA236 (2%, 2 DOEMEE—FK (HEFEIN D) ITMA T, NU—F oL =Rt 50 F LB REASISAT RAER AL
?Jﬂi’(é‘iﬁ‘ NI =R« FT—RTlE, T AEHEH LW EEDOERNL AL MRS ET, ST —F T - F—R )
OIEARITE IR T DIZIE, 100us 23 Jé%fﬁ‘ TIT 47— REEDWT I Configuration L AZ | ZEXIAEN
LET, T ARG NT—=H = RDEETT,

743 NR7—F2 - Uty b

RT—F> Uk (POR) I3, Vg 75 0.95V (IE¥E(H) & FREIDET H—h&i, T_RTOLPRZIENENOT 741 b
Iy hENFE T, NT—=T o7 LIURAXDT 74V MEL, F LV AZ OOy MG STOET, LU R
HADOHA~DV 1, 3 7-2 1ZHVFET,

7.4.4 L L EROBRICD WV TORFEER

INA236 1%, >y MEIE L NS ABIEO W T2 HE T 570 DM 27 1 75 L RRE T4, S0 JIE D ZEHHERT
1%, AT 140ps, £ C 8.244ms (TR E CXE T, B O EL, 70l T AFEER LT —RIZIY, &
@77“)/7—°/a/®&4:/7‘%{¢%H§ﬁ{m‘5io T INA236 AR cx 3, 72&x 1, bms Tl — X &G
THRERHL AT LD Tﬁ&ﬁ#lﬂaﬁb: 588us. FHLE—RN 4 ITRESINDHLD . INA236 Ak T&xFET, 2D
R TlE, T =235 4. 7ms TLICEHSINET, INA236 1T, Vv RS REBIEOHIEIC, FNE N R AT R
%ﬁﬁﬁa‘éb%ﬁh‘é:&fvéiﬂ ZOFED FIET, NABIEN IR ET DB N HDHT TV —ar Tk
BT, ZOXIREMHETIL, VY MEIEDOHE LR T NABEONEIC LB 28 TxFE T, Vv MEIE

DIEHE A 4.156ms (TR EL ., /SR E O ZE#E 2 588ps., Ii’ﬂtrc K& 1 ICRETEET, ZOHERTHHE
FRIZ, K 4.7ms ZLICT — AN EHSNET,

R ORRE L., 5 b —Rici, N/—l\ﬂ‘77b>i’?fbiﬁ“ NS A N ERER L S NP P2 NS
T HZET, HIERE 2 KIBIZm ETEFET, 2o HEIZEY ., INA236 131G 5 ~D /A XEE I TAELD IREMED
HORNED ) ARXEAR CEET, EbDBRIED LN ik INA236 VZHRITE D /A R 55 2 3 RN AR C&EE T,

FR USRI, RIS IO EE MIETZEnH0ET, K 7-2 121E, JAZXDNRIE I KIET LSS
D120, WL OMOERIF OB %2R TOET, AJREZR IR @ ks E ORI EZ RILT BT, VAT LOXAIL 7 Eif:
WZEDSNWT, PR SND R E OB & e ROV DM A G DR ZFHLET,

Conversion Time: 140 us

Conversion Time: 1.100 ms
Conversion Time: 8.244 ms

i

0 200 400 600 800 1000
Number of Conversions

B 7-2. /A4 XEETHER & DBk

20uV/div
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75112CUYZ AV —T 4R

INA236 1%, SMBus & 12C Oi F DAL H—T =2 A AT, Z—7 L TORINELET, SA~OFERL, A —T R
LA ® SDA & SCL FAvZ AL TiThivET, SDA & SCL B %, A7l 742l 23y b NI H A2 N L .
ANTJAIRAG ISR JA XD EBE T T/ NRITINZET, ZOT AR, T VXNV MO FAANZASA T 7 4 V5 %N
L CWET A, BWYRL AT NREICEY  BETAL ~DBHY TV T OBEF/INBICIMMZAZENTEXET, 2D /A
R1E. 2 DDOBETALVBOBREMN Y TV DIFHTPNSIAET D0, TV AT LNIIFET DD AL F
LT AR = ANBFEAELET, . TV NER (PCB) OO T/ I REWIN A F— L 2 iR 5L, WET
A D T TV T DRBPMEINE T, BIETAN— IVRETTAZEICEY B LR W AR Ty TV T M
TNV NO TAAFEEL T, AF—ha<w U RRAN T - a< U RINGE-S TR S D AT REME AL £ 97,

INA236 |3, #nik 7 mh=/b &L Tk 400kHz D7 7 AR E—RE | Ik 2.94MHz DA AL —R & —R &R —FL
TWET, 7 —F S AMNIT T, g B AP IRANTHERES 1, SMBuUs 3.0 #2k 7 1 b=/ LT HEVET,

INA236 &DIEEAATIIIE, AN P =T NE =7 b TRV R A NTH =7y M T RUARIE T 0B HY
Fo Z=T IR TRURANANI T DOTRL R By be, BERT A UNEZIALDPEZRT 1 DOFME Y FTHERK
ShET,

INA236 [T, H—DTRL A2 A0 2L £, A0 O A[RE/ERRE, T/3AAD A N—Va b B X—Tar Ol fi
IZOWTHHIET AT RV R%, & 7-1 ITRLET, INA236 1X, T _XTOARRBEITHOWVWT, A0 BV DIREE YT
TLET A B =T ARXTNDOT 7T T4 DFEAETHENT, A0 B DIRTEZMENL T DM HY ET, SDA B
Z AO IZHERIL CT RA AT RV AZRIETHEET, R ICT NAARELLT RV AEESND LS, 12C TRV AD
MSB (2 100ns DF—/LREFZBMLET, A BEO B T AR AT ald, FNEi 4 DOBEHFTRLANRHDH
728 22— —F 12C TRV ADBEE 72 LT, VAT AN TE K 8 DOF NAAS L TXET,

RKT1LTRUVR-EVESY—SYy b -TRLVR

A0 INA236A DT /SARF T a INA236B DT /AR FTar
GND 1000000 1001000

VS 1000001 1001001

SDA 1000010 1001010

SCL 1000011 1001011

75212CUT7N - A —T A REFERAL/EERAH LHHIY

INA236 DRFEDLAZIZT VAT AT, MUl lE L PAZDORA L ZICEXALTT, LIOAZ  BIOSHISOT
RLZD—BEIZHONWTE, (L2772 B BTSN, Z—F TR Z -3 +D %12, RIW E v RS Low T
HRESND A DASAIR, LY RAZDHRALZDIETT (X 7-5 25 ), T SAASDEZIABLBELITOZNT, LY
AB DAL ZAGTE T HEDBILETT,

LYAZA~DEZIAT, A ba—T 8o TEESNDRAM DA MNPLRGSIVET . 2O NI —F v TR A
T, RW EYNE Low TT, AT RLRAZZETHE, TAARXT 7 /)P LET, 2 bR —IMbEESNDHRD
SNANE, TZBASNDL VAL DT RLATY, ZOLVAZDT RLAMEIZED L P AZDRA LA E BONERT /3 A
AL VAR HSIET, IROD 2 SANE, LYV RZDRA LA TT RUVARESNI L VAKX CEZAENE T, 731
A, F—H AN MEZETHENNCT 7 V0P LET, v han—F1%, AZ— M ERIIA N 7 &2 AR 528
T, T —HIRELHE T CTEET,

F R AN FHBL IO EITOES . EXALBNEIZ L > TL P AZDORA L ZIARFESN TS IREDEIZ > T, 3t
DENERFIZ G DL P AZPPRIESINET, A BVENEDOL P AZDRAL ZHIEE T DITNE, L UAZDRA L ZIT
FULVMEZ ESALMLERHDET, TOEZIALEZITIIIL, ¥—F Vb TR X 31 e RIW B b Low THITL. Hit
u\TI/Vxé?O)n“\"/r;/é?-/\‘4%%31@1%[,&1}“0 BINOT =X IMNBEHVER A, IRIZ, I b —FIAX — N2 A RL
L. Z—%>vMZ RIW E'wh High TPRLV AR NRSAREEF LT, A B a~ U RERIGLET, IROSANIZ—F > M
DIEFSI, LUARZDRA U ZTIRESNAL VAZ D g FALSANTT, ZONAMIFENT, 2 a—F67 7 /Uy
CBHVET, WIZ, XN T AN A G LET, 2 FEHOT —X - A eZ 5Ll avba—F 377 /0
T HGELLEWGAERHVET, ar =T (BT — X AN B LRI T I ) DR ER TS
D, AL —NEIEEIIA N T G E AR THZEICED | T — XL A T CEET, RILL VAL KL 40D
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ZEMBFELWGE AL, VIURZDRA LA AN B RME T AL EITHVER A, OB ALENMEICL>TEESN
HET, TAAARIL AT DIRA L ZOfEZARE L F4,

EXIALIMEDHAIL T HE, K 7-3 1RLET, st ARVEIEO X AT K%, K 7-4 |IRLET, 2RO, 16
B DLV RZTRET DR A EY | EXIALZ R TNET,

LORZ DAL, TN e EALASAB, RIZH FALASATDNEIZ R E S ET,

1 9 1 9 1 9 1 9

VAL © 0 NG 000000V 000000 aNe 60000

|—— Frame 1 Two-Wire Target Address Byte —.l—— Frame 2 Register Pointer Byte —.l-i Frame 3 Data MSByte ——l«— Frame 4 Data LSByte 4—|
A Z—FYb TR A NSAROfEIL, A0 TRV A BV DR EICE > TREVET, K 7-1 2B RLTLIEEN,
B. ZOTFTNARL, /A ryhexT—-F =y (PEC) IV R—ILTELT, /ry 7 - Ay FIXEEL R A,

7-3. V- REEABERDIAIVIH

1 9 1 9 1 9
SCL
|||||||||||||||||||||||||||||||||||||||||||||||||||||||
I | I A A | (B [
(I 11 11
E@@@ AWI D DIDOOVOOOOOOD0,
Start By ACK By From ACK By From No ACK By ® Stop
Controller Target Target Controller Target Controller

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

A, H—=FIRTRL R ARDfEIL, A0 TRL A BV DR EICE > TR EVE S, £ 7-1 2SR TS,

B. WtAMHLT —HIL, mEDOL VA RALZOMNENPOFLNET, FILWL VAZEZRARDLERH DG EIX, LUAFORA L ZETH L TL
72&W, X 7-5 B[R TLIEEN,

C. = ha—I060 ACK bEETEET,

D. IOFAARAZ, Aryh-TF—F vy (PEC) IZHHE—FLTHELT, 7oy Ay FITEIELEH A,

7-4. 79— FBRBRYERDS AV IH

1 9 1 9

BN e o el 0000 0 0 0 NI

Start By ACK By ACK By
Controller Target Target

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

A Z—FyhTRLUZSAROfEIT, AO TRL A BV DR EICE > TREVE T, & 7-1 2B L LS,
7-5. RENB LV ORI DRA VIBRE

753 5&FI°C E—F

INAWT ARV DEXIL, SDA T4 & SCL AL DO FE NI NT 7 |PLIZE > T High iIc7vEhEd, avrba—7
IIAZ =R RIEE AR L THD NAAE—R (HS) 2 b —F «2—R® 00001XXX & Te, ARh7e VT IV« A Rk
FET, ZOEEIL, 77 AR (400kHz) £7213 A2 —FR (100kHz) (F/S) E—RDEX(Z, 400kHz LL T O &R CT1T
bihET, TAAALHS av b —F - a—R27 7 /)P LER AN, ZOa—R&2 kL., 2.94MHz CTOEEEZ R —
FEBIONE T 4 V2002 £,
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WIZ, 2 =T XA = G E AR L ET (FFAY— RO ZAIL T IIAZ — LRI TT), ZOHAZ—h
D%, 7ubaUiL FIS B—RERIU T2, FRELHE TRE 2.94MHz (2720 F7, /NA% HS ©—RCHEEF
THIE T REEER TR0, A — R EFEHLET, K TRIFZFEH T2 HS E—RIEKTL, 7
INARDT X TONET 4L 21% FIS %~F‘%#ﬁ—ba‘éb@@?ﬁ&b@i%

754¥xS) 3= Uty b
DT INAASNDERT ) e a— LUy NI. BRI -a—1 - FRLZ 0000 000 27 RLAFEEL. 1O RW
vhE 0 Iy M AZE TRIEESNE T, ZDOH%IZ, IROT —4 -3 0000 0110 (06h) 23kt E £,

ZD 2 A=l A ZATTHE, BRI ea— L« TRL A GE T HINTRFFENTHDTRTDT NA AR
TobENET, XA EOTRTO INA236 T34 A XY 7R Uy EMEZFEITL., T 74V DO BIRA L REEICRED £

755 XS - A—)LOBRIA/INA +

HED INA236 7/ S A~DE AT /L - 3—/L ADC AKX —h-a< i, BT /L -=3—/L -7 RL-2 0000 000 %7
RLAFREL, &% D RIW By bz 1 1y 52 CRESNET, o7 —Z - SAMNINEHVERT A, NAETE
FTI e T )L DAZ—ha< Rl TS ZANOMO T/ SA 2G| BHBAIEZ N 452 LITEE L TEEN,

7.5.6 SMBus D7 5— Mt&

INA236 I%, SMBus ®7 7—N&&E T RLAIGEE T HEIFHSI T ET, SMBus O7 7 —NGEIZED, Bflizaz—
Ty DT F VN IR TEE T, T ETDHE 2 hr—F% Read/Write £ - High (22 Y hL T,
T T =M ES =7 RO TR A (0001 100) (IC7 0—RF v ARLET, ZOTT—MNEEDH% T, 77— AR L7
— NI TI—NMNEEET I VoL, B DT R A NN RACEETHIETHH AL ET,

12C DEFT IV -a— L EFREIC, TT7—MEEIZED , WO DEIRDS —/F b e TANA AZFRFIZT 7T 47| _’C%i
T, D Z— ﬁ/lﬁ%ﬁ&ﬁ%uﬁiftﬁu\/\x T—Eh—Tarb—ARNEASNET, T—ER N —TailAidTz
FRARIT I IV P ERRE T FOFNSAZART —Eh—a 2o E T Alert 712 % Low (AR LT 9,
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76 LRy v
7.61 TNAADV RS

#7212 INA236 L PAXD—Eh R LET, £ 7-2 IZRHOB WL DAX DM BILZT R TTFRIFELTH), L IUAK

DODHNEEELTHILITTEEE A,

F 7-2.INA236 LR ¥

TRLR LOREL, LURE P AR (EVH) Uy ME wIay
Oh Configuration L VA% 16 4127h FoR
1h Shunt Voltage L v A% 16 0000h R
2h Bus Voltage L VA% 16 0000h FoR
3h Power L A% 16 0000h FoR
4h Current LY A% 16 0000h F£oR
5h Calibration L A% 16 0000h Fo
6h Mask/Enable L~ A% 16 0000h FoR
7h Alert Limit L' A% 16 0000h FR

3Eh Manufacturer ID L 2% 16 5449h FoR
3Fh Device ID L' A% 16 A080h KR

FD/NESIR BNV EDLINC, MR E YT IR BAT R B TRILLTWET, £ 7312, 20&I a3 Tro7t
A HAATIAFEAL CNDIT—RERLET,

RIZ.TNARDT7 LR 447 - a2—R

TIEAGAT |2k BB
PR LA

R R AL
EEABIAT

w W |28

7.6.1.1 Configuration L2 X% (7 KL, X=0h) [U v b=4127h]
Configuration 2% % 3 7-4 {TRLET,
& 7-4. Configuration L2 X5 D7 1 — )b RDEREB

Evh

TA—NE Z2AT

RSN #.EA

15

RST R/W

0b ZOE Yy IZey Dl R —F Uy hERIC VAT A Uy M T

ELES,

T IVTENET,
Ob=1BHE BfE

T IUVTENET

TRCDOLIP A %T 75 NVMEIZVEYLET, TDH% T, 2Oy MNI®L

b= AT LUy MEIL, LY R ET 74V MEIZUEY L TG E L

14-13

TRIE 7 R

10b THIFE A AEITF I 10b AR ALET

12

ADCRANGE R/W

Ob b INF L IN- DREIOT VA — 0 A TERIRTEET,

Ob = +81.92mV
1b = +20.48mV
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& 7-4. Configuration L2 X5 D7 1 —)U RDFEA (continued)

Evh

TA—IVE

ZAT

UNoAN

Wt

11-9

AVG

R/W

000b

BT D ADC EHaiE ROBARELET, BARLL VAXT, L
WSE T LI BITE RS ET,

000b =1

001b =4

010b =16

011b =64

100b = 128

101b = 256

110b = 512

111b = 1024

VBUSCT

R/W

100b

VBUS MIE D HEIRFHI AR EL E 9
000b = 140ps

001b = 204ps

010b = 332pus

011b = 588us

100b = 1100us

101b = 2116us

110b = 4156us

111b = 8244ps

5-3

VSHCT

R/W

100b

SHUNT HIE DI bR 2 i B L £
000b = 140ps

001b = 204ps

010b = 332pus

011b = 588us

100b = 1100us

101b = 2116us

110b = 4156us

111b = 8244us

MODE

R/W

111b

BEE—R, Yy MU =R TR, N E—ROWT N TT
NAZZEWESH DI E—RZRINTEET,

Eo, ZOE—NICRY, 2= =@ F T LIHR ARG, v hE
B, FRTREONES, B EZ I N - =R TITHdd, RETEET,
000b=> vy hZ

001b= %> NEERNIA, o7 v -avh

010b=/"AEENAT, T avh

0MMb= YU NEEENAELEN T, o7 avh

100b= vy hE

101b=2 v NEJE, e

110b=/SZFEBJE, i

111b= % MEIEL/SRFEIE, Hi

B RICRV ET,

7.6.1.2 Shunt Voltage 2 X4 (7 KL X=1h) [Vt v FME=0000h]

Shunt Voltage L 2Z (21, &t v MEEDORGAIVIE Vepunt DRITFSIVET 2OV T RZ % £ 7-5 [TRLE
T ADEIL, 2 OREIEATERILSNET, ADMHED 2 OMFE LR T DT, A FTVEDOHMERHE DA% E KD
T 1 &BLET, MSB 2311 0E&iT, ADEEZRLTWET,

il :Vsnyunt = -80mV DI

1. #oHEAE B L£9:80mV
2. ZO¥fE%. 10 EDOHEL (80mV + 2.5uV) = 32000 (24 HL £
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3. ZOfiE, SAFVICERL £4=0111 1101 0000 0000 0000
4. NAFTVOREBEAAEIERIZL £9°=1000 0010 1111 1111
5. BT A2 NEL., 2 OO 512 L £4=1000 0011 0000 0000 = 8300h

FERUCISA R —T NI SEEUESITABER Z DL P ASIRSIVET,

£ 7-5. Shunt Voltage L PR D7 4 —)L RDEREA
Evh TA—K L Eva Ueyhk A
150  |VSHUNT R 0000h S MUA ORI CIIE SN EBY BT, 2 DR,

B R IRV ET,

7.6.1.3 Bus Voltage 2R # (7 KL X=2h) [V v FE=0000h]

Bus Voltage L' A% % 3¢ 7-6 ITRLET,

ZOVLVRRL, EDEOHZERLUET, EEEBA R —T NIR20 | B ST BN DL AR RENET,
£+ 7-6. Bus Voltage L A4 D7 1 — )L RDFEEA

Eyh TA4—IVR AT V&wh Gk
15 TG A R Ob FIFEEIZIED 72D T, ZOEYMNE 0 ZKLET
14-0 VBUS R 0000h INHOEYNE, VAT ADANREE AR LET

HERE RIZRVET,

7.6.1.4 POWER L ¥R % (7 KL R=3h) [U v F=0000h]
power L' AK & 3% T-T \ZRLET,
SEHE A =T IV SE L ENTERZ DL P RAZRENET, Power LY 2Z 1%, Current L 2Z D 10 HEfE
|2 Bus Voltage L' AX D 10 #EE2 R T 52T, BHEV Y ML CRUERLET, #ERIIF 572U TT,
£ 7-1T.POWER L2 R% - 74 —J)VL RDHRA
(=7 TA4—IVE HAT DRSS FEA

15-0 POWER R 0000h ZOE YNNI, VAT LAOBNOHEMEERELET,
FERITFF SR LT,

HERE IRV T,

7.6.1.5 CURRENT L' X% (7 KL Z=4h) [U £ v F=0000h]
CUREENT L ¥2%%  # 7-8 [TRLET,

S ISA =T IR0 SEHE SN TAEIN Z DL P AL RENVET, Current L AX DA%, Shunt Voltage LA
27 10 {1z Calibration L 22D 10 xR E T HZ L TEEINET,

#FK 7-8. CURRENT V'R % + 7 4 —)U RD&RBA
(=7 TA4—IVE BT PSRN LA
15-0 CURRENT R 0000h EH O (T~<7), 2 DAEAE,

HERS IRV T,

7.6.1.6 Calibration L2 X 4 (7 KL ZX=5h) [U v +=0000h]

Calibration L'’ 2% % # 7-9 IIRLET, ZOLVAXI, A O ERHEARE | ELZE A7V AXUEDRT A
BR BB L OB DR REZETDINT 0T T LT HMERDHVET,
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ZOLPAZE, ZEBREEOREEOERITE DIy v MEFLOEZ 7 /S A AR LU E, F/2, Current LY AZ D
SREREL R ELE T, ZOL U ARFE TS T4 5L CURRENT _LSB & Power LSB 233% ESNVET,

3 7-9. Calibration L X4 D7 4+ — )L RDFHEA

=7 TA4—IVR AT RN FEA
15 THIFE - R Oh
14-0 SHUNT_CAL R/W 0000h XU NBENSEFA~DOBEBRETHT DML T as T ST,
BERE RIZRDET,

7.6.1.7 Mask/Enable L2 X% (7 KL ZX=6h) [U v NME=0000h]
Mask/Enable L A% % 3 7-10 ITRLET,
% 7-10. Mask/Enable L2 X4 D7 1« —) RDEEA
Eyk [ Z4—AFR BT Ueyh |#H
15 |SOL (> b ER) R/W Ob = h% High ICEy b 2L, L v MEEOEBFERD LIMIT LY AZIcT0sS
LENTAEE B Z L&, ALERT BV BT —hESN DI S E4

14 |SUL C v D FIR) R/W 0b  |zpbvh# High icty M58, v MEIEOZHER D LIMIT Lo 2K 27 mr5
LENT A FE57bX, ALERT BV N7 H—hFESND IS IR S ET,

T O ERPBRIESHTODEXITIIRETEIEE A,

13 BOL (/320 _LFR) R/W 0b ZOE v e High Iy b 58 NABEDERGE RN LIMIT LS RZ IS 0s F0E
Ni-fli% iz 7% ALERT U R 7 H—hSNDIDICH S ET

Ty O ERFET FRABESH TOAEEITIIRETEEE A,

12 |BUL (/32D FIR) R/W 0b  |=bw % High ICEyh5E ., ARBEOEHGEE RN LIMIT L P RAZC T 0 ST AS
NIz fli% FE-724%, ALERT BV 37 —hSha ISk SnEd
SO IR, v FO TR, E7213320 FIRATR ESN TVAE XTI ETE
A

11 |POL (77 LKR) Riw Ob  |=ovr b High Ity 58, BADFEER LIMIT LU AZCT 1S RS fl%
FAZ I-b¥ ALERT B2 R 7H—hShA LTk S ET

SRR LR, S b TR, AS2D LR, E23 320 FIRAE ESHTNDHEE
IR ETEER A,

10 |CNVR (ZSH#¥E(f5E T) R/W 0b = vh# High (cty M58, ZBREERSE T 757 (Evh 3) 137 —h&h, 73
AAPRDIEREATZ H LD TRENT-EE, ALERT B2 3T H—hESn b Lotk sh
F9,

Ob = ALERT B> OEMEERTE T 7774 T 1 2—TNMTT D

1b = ALERT ©' o DA UEf 52 T 7 77 A3 —T MIT 5D

96 | THRIER R 0000b
5 MemError R 0b CRC %7=iZ ECC =F—

4 AFF (75 —MitET57) R Ob | 75—MgRETZS52, ALERT B0 C—EICETE 57 F—MEREIE 1 S50 T8,
PHYENS 52 T 54 % — 7 /WZLT ALERT B2 %79 — 5208 TxES, 7I—h
DRICT T —MERET T/ a5 DL, T —MERERT T —h DY — AN E D)3 E
TEET,

TI—hToF AR —T L BV RNRTy T E—RICRESNLCODEE, 75— Mikte
777 ¥ v MX Mask/Enable L P AZ it A HENT-LEDO RV TINET, TT—
R Ty F A F—T By MBIBE— RIS ESNTOSEE . 77— MRREIC b
VROERB T T —MERE 7 57 - By MRZU TSN ET,
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2 7-10. Mask/Enable L 224 D7 4 — )L RO (continued)

Evh

TA—IVR

ZATS

V&b

Wt

3

CVRF (LH#YE(fE 177 R

7)

Ob

T AN THF A REDOEHROT — X IRFFENTOETR, Tovay
NETVEN T EWOFIFE DT | HASE TR 7 77 B3V ET,
BWERTE T 777 €y NI, TN TOER, FEb, RENRE T LRICEY NS
E38

EHIERTE T 777 - By NI LT ORBETIZI7SNET,

1.)Configuration L AZ ~DEZIAL. (/T —FT L OFIRABR)

2.)Mask/Enable L 2% DFi BV

OVF (GiffiA—r—7n | R

—)

Ob

BRTHAE DR RPA — N —Tm— 2T —|Iho T e ZOE Y NI 1 ITBRESH
Do ZAVE, BIEE I OT —FDEL THD AIREMEZ R L TVD,

APOL (75— Miifk) RIW

Ob

7 F— M v ML, ALERT B Otz i &L ET,
Oh=il% (727747 Low A—7 KL AV)
1h=X1 (72747 High)

LEN (7F—b+FvF A RIW

F—T V)

Ob

TT—h Ty F AT LBy INRFRE— R ESILTNDEE | T AV REAER
2VTENDE, Alert B LTI —MERETZ T (AFF) B Y RS T AR /VIRREIZY v R
E35

TT—=hToF A F—T N EVMRT T - E—RICRESNTNDEE, 74Dk
TH, Alert & AFF EYNIT 7T 47 DFEE, ZOVIVRZ T 5 7 P Ao DE
THERFSNET

12C 7o —NSEBEREA AT 51213, 2Oy My M ARERHYET,
Ob=1%iE

1b=7>F X Alert £7

W R ARV ET,

7.6.1.8 Alert Limit L X% (7 KL X=7h) [Vt~ MME=0000h]
Alert limit L' 2% % & 7-11 ITRLET,

Fz 7-11. Alert Limit U2 A& D7 4+ =)L ROFA

Evh TAL—IVE BAT DRI FE
15-0 LimiT R/W 0000h Alert Limit L2421, Mask/Enable L A4 CRIRS LU R4 L
FelELC IR AR X i E 5055 I T 272 b I BBV E Eh T
WET,
SRV ROBEERIRIIE, 2 OMEE T 20 ERHIET, AT
SNAHIBME L, R L A DT E—BL TOBMLERHYET
HENS 212 R0 E,

7.6.1.9 Manufacturer ID L2 R4 (7 KL X=3Eh) [U v =5449h]

Manufacturer ID LY A% & 7-12 \TRLFET,
xR 7-12. MANUFACTURE_ID VP R&Z D7 + —)V ROFEREA

vk TA4—IVR BAS DN A
15-0 MANUFACTURE_ID R 5449h G UEIL ASCH =2—FR [T T
WK IRV ET,

7.6.1.10 Device ID LR ¥ (7 FL,X=3Fh) [Vt v F=A080h]
Device ID LV AZ % K 7T-13 [T RLET,
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&K 7-13.DEVICE_ID VLY R% - 7 14 —J)V RDFEA

Evhk TA4—IR BT UEyh A

15-3 DIEID R A080h FOSA ZRFEBIE Y MR £

3-0 T T R Oh 20 AFAHSNES
HEMS R TR £,
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i3 TEXAS
INSTRUMENTS INA236
www.ti.comlja-jp JAJSLKGD — MAY 2021 — REVISED AUGUST 2023

87 V=g RE

T
LFoT7 7V r—ar it TI OB AERRICE LD T, TI TIEZED EMMEFRITmets

TRAEVZLE A, fll 2 O BB 2 - OBEEMEIC DN TR, BERROEETHMTL TV e72<Zeic
ROET, BERITE T ORGIFEELEMFAEL T AN 528 T, VAT LOKBELHER T DL ERHVET,

8177V —< 3 iER

INA236 %, I12C 3L SMBuUs AMiAr Z— T oA AZHE LI-BIRS v F =TT, ZOTF AR I v NEFE
[Sﬂ% EHLLIN BV DOERENREELZHE L TENEZHTELUET, BIEfH, ZBHERE, EbA T var a7 nrss
BET. WIBDO~ILF T IA Y LM BB TEROT XTI ERCE IOV MEZ B A TN TEET,

8.1.1 F/NA ADRIEEEE & 5 AREE

INA236 7 /A AL, Y MEEDRIEIZ 2 DO AN#HFHZ PR =L TOET, IN+ B L IN- BV O THR—bS
NCNDTIVATr— VOB ATIIE, HikL VA4 (0h) ® ADCRANGE B> MMIIGU T, £81.92mV £7-13 £20. 48mV
DWT NNV ET, IN- BV TOANREEREOFHF X OV~52.42V TTR, 7o AEHKIZLY F REMEE T
HlfRSIET,

VXU NEEENABIEDOT NV A — VREEE ., ki D fREEDF A, £ 8-1 ITRLET,
# 8-1. ADC D7 JL R —){E

IRGA—H TN R — Al SIRRE
+81.92mV (ADCRANGE = 0) 2.5uV/LSB
vy MEE
+20.48mV (ADCRANGE = 1) 625nV/LSB
NAEF OV~52.4V (fd il AT AR PR 2 HELE B 1E R (T FR) 1.6mV/LSB

7/\47\0) XU NEEEASAFEOREE X, I Shunt Voltage 2”24 (1h) & Bus Voltage L'~ 2%# (2h) 7>

HFt b ET, Shunt Voltage 3511 Bus Voltage L AZ DT V4L 1 )1E 16 BT, v MEEDHIEE
I, VAT ARG AIERICED IEOEICH A DMEIZH /R0 E T, £D7=8% , Shunt Voltage L~ AX D7 — 1%, TED
EICH B DOEICH TEE T, Bus Voltage L AZ DF —ZEILH I IETT, T —21%, T FMBEIC kST 255
BB ARE AL T, BEICEELR TEET,

S5, BIREEBNOHE THHALTCOAINI, #HEEINT-ERET T BAL T, BHE2Y Y MNEASL THAE 35 8Kk
ML TVVET,

812 EfEBEHDHE

INA236 DEHEA T 2T BAL TEBMT 512, FrU 7L —3ar L PARR I —EDOER A ZEXAL LERH F
I, 2Ol BIREN TV CURRENT _LSB &, 77U r—sar TSNS /ﬂ?‘/f\ﬂf&# WZE> TRV ET, v
T —ar - LY2EOfEIE, 1 ISV TEE S ET, CURRENT_LSB I3, /Mﬁ#%ﬂ’ﬂéﬂé CURRENT L
DAZD LSB ITEIREINTZAT VT A XTF, K 2 1R TIH12, CURRENT _LSB Ofx/IME I, nzé:héafjta?
FIZHASNTEY, CURRENT L PR D i KA REE A B E Li# CURRENT _LSB fiE72%/)s éu\ EQRloy (4TI
<720 FEF 2, CURRENT DOZEHAZ B9 5726, CURRENT_LSB 213k K& 72810 DV E (8% LLF) %ﬁé?){'*@“
DOIN—EHITT,
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i3 TEXAS
INA236 INSTRUMENTS
JAJSLKGD — MAY 2021 — REVISED AUGUST 2023 www.ti.comlja-jp

RSHUNT IEL IN+ 2L IN- B O 2B B2 A LS L7201 b DM v o hoEFLE T3, ADCRANGE = 0
A A1 2L E S, ADCRANGE = 1 ©%;15, SHUNT_CAL Dfi% 4 TRE T 2MLERHVET,

0.00512
Current_LSB X RSHUNT (1)

SHUNT_CAL =

T

« 0.00512 (X, A7 —V> 7 Z i UNIHERF 3 272D 12 S DN 72 [ BT,

+ CURRENT_LSB iI, BifiAT 7 « A RITH U GRIRESNIAE T, 72T LT, fFFEDIR R Z IS 377
¥», CURRENT_LSB(minimum) LA T, 8 x CURRENT_LSB(minimum) AKiifi O L ERHVET,

+ ADCRANGE =1 ®#4A . SHUNT_CAL Dfi% 4 THRETILERHVET,

Maximum Expected Current

215 (2)

CURRENT _LSB (minimum) =

BHLIE. SHUNT_CAL L U RF CTHESNDEIZIESEX, Vv MEEORIEEIZHE > THEAE SN ET, SHUNT_CAL
L UAZZa—REBEN 0 DA . CURRENT LU AR L TREISIAETRMES 0 12720 E1,

FHEMEZME AL T SHUNT_CAL LY A& %7 ar I3 7§ 5&, CURRENT L AX L ERO I EME T 2~ 7 AL
THHAWMHZENTEET, &3 2 HL T, CURRENT _LSB (2ko> TR —U VSN BT ELET,

Current [A] = CURRENT_LSB x CURRENT 3)

T
+ CURRENT /%, CURRENT L ¥ AX D505t 4 O AE T3

BAMEIT, Power LY 2205 16 B hOEEL TR A D ZENTEET, N4 2L T EHEY Y MEZICZEHRL
\iﬁqo

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

ZZT
+ POWER %, POWER L AZ L0 FH A BVE T,
+ CURRENT_LSB /%, & 1 THEASNDEIRIHE D LSB A XEL TERSILZETT,

B EH T AR EHBNCOWTE, TEE 7R3 FIE 22 LU TLIEEN,
8.1.3 ADC HHDF—% - L— b &/ A1 XitkE

INA236 D /A XMEREEH 4y fEHEIL. ADC AR L > TRV ET, F/-. :@?“/*‘/rxai?“\‘/“&/lxﬂ?i@ﬂ%*fn‘f
—hLTRY, T A XDIERI S HE T, ADC BHIFI LT — 2 & BN CED MM 2L | 15 5% 4
TR EL, B/ DA T By N IR E DX AT I Lo DR ERLET, EEL NI BITFA /A RAD T a7y AL
&, EZ A I AREITART AR fo%ﬁzéné/;vA JARINHLEIR>TCNET, ADC DA/ FEREIL, 24
(T R DN L (DT 2= i bl el /N <1 H 4 D= S

TNAATHR =PI TWDH T —# L —NEMER EA | % 8-2 |IRLET, bl /e A #5% € 1% 140us T7,
FEHERY 72 ) A X TV — DOy REEIL, T /A ADRE T —H I HSNTHIE Y M (ENOB) ELCEESNE T, ENOB 1T
JARDYE =7 ) — = I IS W CRHEASNA T JARDS BRI ANDLZENTEET,
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13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

INA236

JAJSLKGBD — MAY 2021 — REVISED AUGUST 2023

3 8-2. INA236 / 1 X451¢

ADC Z#ER [us] | WAV TAEEZM [T | HMAFTAHIRE [ms] JAX7Y— ENOB JAX7Y— ENOB
N2 (¥81.92mV) (ADCRANGE = | (+20.48mV) (ADCRANGE =
0) 1)
140 1 0.14 13.1 11.1
204 1 0.204 13.4 11.1
332 1 0.332 14.1 1.7
588 1 0.588 14.7 12.2
1100 1 1.1 14.7 12,5
2116 1 2.116 15.1 13.4
4156 1 4.156 15.7 14.1
8244 1 8.244 16.0 14.7
140 4 0.56 14.1 12.1
204 4 0.816 14.4 12.4
332 4 1.328 15.1 12.9
588 4 2.352 15.7 134
1100 4 4.4 15.7 13.7
2116 4 8.464 16.0 147
4156 4 16.624 16.0 14.7
8244 4 32.976 16.0 15.7
140 16 2.24 15.1 13.1
204 16 3.264 15.7 13.4
332 16 5.312 15.7 14.1
588 16 9.408 16.0 14.4
1100 16 17.6 16.0 15.1
2116 16 33.856 16.0 15.7
4156 16 66.496 16.0 15.7
8244 16 131.904 16.0 16.0
140 64 8.96 15.7 13.7
204 64 13.056 16.0 14.4
332 64 21.248 16.0 15.1
588 64 37.632 16.0 15.7
1100 64 70.4 16.0 15.7
2116 64 135.424 16.0 16.0
4156 64 265.984 16.0 16.0
8244 64 527.616 16.0 16.0
140 128 17.92 16.0 14.1
204 128 26.112 16.0 15.1
332 128 42.496 16.0 15.7
588 128 75.264 16.0 15.7
1100 128 140.8 16.0 16.0
2116 128 270.848 16.0 16.0
4156 128 531.968 16.0 16.0
8244 128 1055.232 16.0 16.0
140 256 35.84 16.0 14.7
204 256 52.224 16.0 15.7
332 256 84.992 16.0 15.7
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13 TEXAS

INA236 INSTRUMENTS
JAJSLK6D — MAY 2021 — REVISED AUGUST 2023 www.ti.com/ja-jp
# 8-2. INA236 / 1 X4t (continued)
ADC ZEHRE [ps] | AV IATEL [ | AT AR [ms] JAZX7)— ENOB JAX7)— ENOB
N2 (¥81.92mV) (ADCRANGE = | (+20.48mV) (ADCRANGE =
0) 1)
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

8147 4NF VT EAAICDNTHDEEEIR

BIROBNEIXZLDEGE IARXNDHY, JARXDEZL R EERZENHYET, INA236 Tix, Configuration L2’ 2% (0h)
CAHAIRE ] LI DOE N 2 \TRIRTE DT ANZI T F T va @RI TEET, BHIFE L v MEE
ENAFEEDOREMIH U CTEBNGRE TE D, B SADEARAZ IR TEE T,

WS ADC X, 500kHz (5c K £10%) DY TV 7L —b O T NZ 27~ (AZ) 7R b T RE_R—Z 2L T
FT ., ZOT =X T VT XIIRENN ARREIENLTHET R, Fr 7V 7 L— O @il . 13 O T
AT ENMELEZ T W REEADVET, ZhED1E 513 IMHz LU EZRD T, AL AD AN T ANZY T %
FAANDZETEBTEET, HEEP WD WEBORKE TR EL 52T 7402 EITED/NSWES]
EPiaEAcEET, RIS, T AAAANTIOTANE) T 1F, 500kHZ (Fe K £10%) D> 7V 7 - L — RO IERE R i
T (IMHz KD &) TEIENFEAEL TODHEIZOH NI TT, ATREZRIRY/NSVMED EFHEST (FEYET 100Q LA
T) &I ar T EEHLT, 74 ZV T ERATVET, ZO0ar 7 o OHESEEIL, 0.1uF~1pF T3,
8-1 12, ATNTTANEHBINUTT NARZRUET,
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INSTRUMENTS INA236
www.ti.comlja-jp JAJSLKGD — MAY 2021 — REVISED AUGUST 2023

Rshunt

CF\LTER
0.1pF to 1uF

E81. AhZ4)HVUT

TNAANINCHKI LT, SHITBARPREL BB LET, 7 XAAATNEL, ATRIT 26V 23R T 5L ESIL T
iﬁ“ KREREZFHN T VAT, v bOARHI T T RIZEBL TWDIENRNHDET, ZOREDO AU IRFEAELZ
Ba. v NG EIRE L7 VIZEINES A FREME DRSSV 7 (BIREIT= RNV — (R o TN EDELE
%ﬁﬂ- NCEDGE), V7V R~OEKERETIHE, FEMEX I\ IR EL T, T3 AD 26V OZES), F-0%
48V DORIFHD EM A Z 5 Al riﬁ%@iﬁ“ M 7 Ny VBRI, AR X — R o T U S A G D
B2 = —RLEPEIN T SA A (—#%IC transzorbs SV NVET) (Zd o TROBISHIEI S AU E 9, @ R M 2 2 72
B Y M E=H DT 7L A 7%4/Ti LR BT O WG CHRAETHEEAIE T DD T 1
FAREI S Yo hB=H e R ETIRENSERMR T A2 LU RE T D HEIC OV TEHL TV E
7

RO FHAEIXEANS REED =R NVX—RIFEHOER2 T BT 7V r—ra Tk, AL T
TEEOIEEZL dV/dt BEIIIEIL, A)A— N—ARL ZRBEN T AET DA REME R HV E T, ZOARU PO KA EL Thied
Z\ORFL) 72 FHAE T, dV/dt 2SR A IR EIRICE > T AT LT ESD (RN T 7T 4 71225 AT REME Y
FT . TAADEATIEEFIZ 10Q @?ﬁ#%ﬁﬂu#ék FRAADTERE ThHDHE N 48V £TD dV/dt fEE (25T
T RGEEATZ DT EMN, TANMIEDREN TWET, TNOOEPIZ T I TV DEIFHN TRIRT 528120
JEAND BT e/ NBIZINZ DI LN TEET,

82RK‘XNET IV — 3y

Supply Voltage (Vs):
1.7Vto 55V

Bus Voltage Q
(upto 48 V) CBvrAs;
° ik
- 'S
SDA
IN+ SCL
Rshunt % . %
Tl Device
IN-
Alert
A0
1~ __ 5

Load

8-2. KB ABNAYHA R - £V EBROERK. INA236
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i3 TEXAS

INA236 INSTRUMENTS
JAJSLKGD — MAY 2021 — REVISED AUGUST 2023 www.ti.comlja-jp
8.2.1 FRETEH

INA236 1%, Bt 23 E IR P (Rspunt) ZIEALDFBRIZ, ZORBLO B AL EEEZRELE T, Fo, 20T
ARINARBREBEELREL ., FrV 7L —arBfrbhTni ifﬁﬁ%d‘ﬁbiﬁb SHIT, T —MEREE i 2 T
D, =P —TERDA R ML HIE T T AN E T 592 ALERT B 271l 7AT%E¢O

8-2 IIREN TV AR OB %, £ 8-3 IT/RLET,
* 8-3. REI/NNSA—%

RELTA—F TEDH
FEIRELE (Vs) 3.3V
PSAEPRL—/L (Vem) 12V
SRR 6A
WEFT AL PDAL Y aLR 9A
B CE DR KRB (Iuax) 10A
ADC #iH DR (Vsense_max) +81.92mV
8.2.2 FFMl/z BRI FIE

mHﬁJT T U MEFIOEIR . ST L —ar L UREDO TS FGI S  IE LW T VR ALy gL RO
T INAANGIR ST Z BN A — V0 745 HF IR OWTRIALET,

8.2.2.1 > > FELTDER

# 8-3 DEAMHIL T, v MEFIOH AT, RS2 BI DR KA (Iuax) LIEIRL7- ADC #iH O 5 KFFA 5
H B+ (VSENSE_MAX) WZESWCEHESNET, IR KERTEMET D56, ZEANNELEIEZT SAAOTK KT VAT
— L[ VSENSE_MAX BHADIEIITEERA, FEESNIZRKE T A2 X 5 2T 5L, Rgyunt PEAERR
8.192mQ LFHEET, RHSHIRRELY /NS, b R ARMICITOEEOESUEIL 8.0mQ TY, LO/hSZ4K
PLEi 328, BB E/DRICIZDIET N FEMETLET, @RI L0y MESUX, BOBEMREE T
e KRAMREOHEE B 2B 2012473720 v MEEIR A CODMERHVE T,

VsenseE MAx
Imax (5)

8.2.2.2 /Y1 X D&

INA236 %700 T LT DM DAT v T 1E, T /SAADREL P AS (0h) Z# IR ETHIETT, A OERHEA
BRIC, ML D RZZV By MEICR ESNET (£ 74 23 R), T 74V O BRBEAKRETIE, T34 21
+81.92mV O#iPH THIE S, ADC 8 v MEEENREE (IN- DEE) Z2Hia1 ’Wifﬁwéoto RESNET, 7
7 AV RO EPIE AN E B AT L OO WS | & Vg BT A7L - A _UMMERIZ, ZIHDL U AZZTELL
RETDHLENHVET,

8.2.2.3 Shunt Calibration L' XD 7005 A

Shunt Calibration L2 AX %, T /A ANEINCIE SV THERZIELGBATEDHE9, & Vg OEBEIRKAFRFICIERMEIZT
177 LENDHMLENRSVET, RHIDOAT Y7 1x, X2 ZHEHAL CEROKR/N LSB HEAHET52LTT, ZORUTHK
KIEER 10A 24 CTldoHsdE, LSB YA XX 305.17578uA 12720 F 7, INA236 Cid. CURRENT LSB % # /)
LSB A XD 8 [ FETIRIRTEET, ZOHITIL, fEEL T 500pA BEHIILTWET, CURRENT _LSB &, v b
PLHUSR U GRIRLZEIZ 201 224 Cidd b L, Shunt Calibration L AZ D% E 1% 1280d (500h) (2720F9, Shunt
Calibration LV AZ I RE Y 2EA R E T HE, IS SFERITT T O IZRVET, Vv MEEEANRELEDOH
BRI, TI—MHROREITIL, ZOL P RZE T 0T T AT HYLETHET A,

8224 BEDZ AN, - AL w3/l FORE

INA236 (2%, TALERT BV | CRBISI TV D EINT, WLODD D7 4V IR T Alert B 27— 21827
HVET, Alert B a7 Y — T DD ERRT /L EAEIT, Mask/Enable L' 2% (6h) A E)IC 7 07T AL T

Rstunt <
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i3 TEXAS
INSTRUMENTS INA236
www.ti.comlja-jp JAJSLKGD — MAY 2021 — REVISED AUGUST 2023

RIDUEDRHVET, T4V ALy a/VRERET DI, BEON 7 - AL yia/L R % Alert Limit L2 A% (7h)
=274 SN D=

722X IBER T VAN AI21X, Mask/Enable LY A% ™ SOL B v b4 1 12y L ET, mERSEIC
MBI AL w2V R, Alert Limit L AZ T ar 3 AT AMENHVET, ZOFTIE, EmRAL v a/LR X 9.0A
T, B HIRPLOMEX 8.0mQ 72D T, v MEEFIBRIL 72mV T3, U r U MEESIREZFHE L %I, v NE
JEHIBRZ > v NEED LSB A X THRE L T, Shunt Over Voltage Limit L AX Dz KD E T,

ZOHEr, alert limit LY AZ O EHEEIE 72mV/2.5uV = 28800d (7080h) T,

Alert Limit L P AXTAEIIS DAL, Vs B/ ATV AU ML T 74 /W MEIZERE ST, B BHINESNSTZONT
BIRr I LG H0ENHET,

8.2.2.5 RYEDSHE

F 8-3 | IRSILCOWARFH EH A E LIV VALt A & 8-4 {RLET, ik, FvV T —ar vAY [ AFR—T
L. TI—MMERL AN —F— N Tl T AT AHEE, v NEE., BT, NAEBE., EITHOWTRINAED R
EINTWET, RTA=HEIE, FYVEE LSB DEOFEETROET,

& 8-4. RVEDFHE

VYR NE LSB 0f FHERER
H % (Oh) 16679d (4127h) — —
¥ Y7L —a (5h) 1280d (500h) — —
~RJ | A F—7 L (6h) 32768 (8000h) — _
S— NI (7h) 28800d (7080h) 2.5uVILSB 28800 x 2.5pV = 0.072V
v NEIE (1h) 19200d (4B0Oh) 2.5uV/LSB 19200 x 2.5V = 0.048V
PRRFESE (2h) 7500d (1D4Ch) 1.6mV/LSB 7500 x 1.6mV = 12V
B (4h) 12000d (2EEOh) 500uA/LSB 12000 x 500uA = 6A
77 (3h) 4500d (1194h) Eif LSB x 32 = 16mWI/LSB 4500 x 16mW = 72W

“/%VF@F}:@{AL@)%WE‘% 2 DI TERLLET, 2 OFMBIEXTIL. A FVDOADIZERVEDO K BT E
;23 112720 EF, ZNHOMEE, &N T“T@E /]‘;fi’}i%ﬁﬁb 12 LT FERIANATUEICTHIEICE-T 10
W TERT DN TEET, RIZ, ZOfHEIC B EEAHTTO0 HEICERTIMNERNHVET,

8237 V- a i@

ZEHABER (tor) 23 140ps., FEUE 1 ICRESNTNDHEE, v MBEIEHIFR 72mV (2x135 ALERT B DG4
Z 1% 8-3 ITRLET, K 8-4 1%, [FICHIFRIZDOWT, ZBHREZ 1.1ms [THECL7-L& DR E T, ZNHD IR
Aa—7 OHEE 2y ML, ALERT v 3RV CREGE DA NN /2 > TET, INA236 ONES ADC Z7ay 723 L TED
AT TTFNIBRAELTZITGC T, ALERT IRERFNEDINTELT20%, [K 8-3 £ X 8-4 |ZTRLET,

HIRAL > a/L R DTN L2720 O 7 VR Tk, ALERT BV OISEFRERNIE 1 05 2 B A7 O#:
PH GB35 A REME RSBV F9, BRI, NEE ADC ZBHaH A7)V D BRI RI L T, EDX AT TT 4/ b

ARINFEE LTI E S TEEBNAEUFE T, HlfRAL v a/lRE KBB4V AXUNDSGA, T —ME
1 BB A7V LINITIRE TEET,
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i3 TEXAS

INA236 INSTRUMENTS
JAJSLK6D — MAY 2021 — REVISED AUGUST 2023 www.ti.com/ja-jp
z =
- O - O
R T M2y EPN T w2y
=& =&
©e ©
<280 ps (2 (‘;onvers ons) <2200 ps (2 conversmns)
[ IH\H“‘
AR LR
S v
~140 ps (1 conversion)! 1000 ps (~1 conversmn)
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8.42 L1477 Ml

Bus Voltage

I’C Alert

ReutLurs

.I.NnHSH

Device Address:
Connect to SDA,
SCL, VS, or GND

VIA to GND
Plane

RPULLUP1

Supply Voltage (Vs):
1.7Vto 55V

ReutLuez

Cavrass

Load

I°C Voltage:  » )
12Vto55y | CData IC Clock

[ 8-5. INA236 DSBGA DL A4 7 Ml (/N1 YA K)
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Bus Voltage

I°C Alert
SOT23_8 RF’ULLUF’I!
g
% Device Address:
© Connect to SDA,
SCL, VS, or GND
VIA to GND
Plane ReutLup
Supply Voltage (Vs):
17Vto55V ReuLLupr2
Chypass
2 2 I°C Voltage:
Load 1°C Clock I°C Data 12V1055V
8-6.INA236 DDF D L4 7 bl (N1 Y A F)
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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.
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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).
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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.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
INA236AIDDFR ACTIVE SOT-23-THIN DDF 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2QRF
INA236AIYBJIR ACTIVE DSBGA YBJ 3000 RoOHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 1Kz
INA236BIDDFR ACTIVE SOT-23-THIN DDF 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 31BF
INA236BIYBJR ACTIVE DSBGA YBJ 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 104

ples

@ 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: Tl 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

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents Tl'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
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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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
el o 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
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & |
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)
INA236AIDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA236AIYBJIR DSBGA YBJ 8 3000 180.0 8.4 0.84 | 162 | 043 | 2.0 8.0 Q1
INA236AIYBJIR DSBGA YBJ 8 3000 180.0 8.4 084 | 162 | 043 | 2.0 8.0 Q1
INA236BIDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA236BIYBJR DSBGA YBJ 8 3000 180.0 8.4 084 | 1.62 | 043 | 2.0 8.0 Q1
INA236BIYBJR DSBGA YBJ 8 3000 180.0 8.4 084 | 1.62 | 043 | 2.0 8.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

INA236AIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA236AIYBJIR DSBGA YBJ 8 3000 182.0 182.0 20.0
INA236AIYBJIR DSBGA YBJ 8 3000 182.0 182.0 20.0
INA236BIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA236BIYBJR DSBGA YBJ 8 3000 182.0 182.0 20.0
INA236BIYBJR DSBGA YBJ 8 3000 182.0 182.0 20.0

Pack Materials-Page 2



PACKAGE OUTLINE
DDFOOO08A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

2.95 SEATING PLANE
5 TYP T
PIN1ID (™ Jo1]c —
A
AREA oa[c]
ox[065] |
8 T
- =Py i I
: %
1 1 i ]
2.95 i f
285 AR 2X
NOTE 3 1.95 %
[ ] [ [
[
L
x
[ = — i I
5 |
0.38 A
8X .22 —L |
5] J 165 (% |0a@ [c[A]B]
1.55 iy ~—11 ALTERNATIVE PACKAGE
MAX SINGULATION VIEW
/ BN
/ N
0.20
i [\ } / \[ 008 1YP
: /
\ : \f
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/D 04/2024
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 - 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/D 04/2024

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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EXAMPLE STENCIL DESIGN

SOT-23 - 1.1 mm max height
PLASTIC SMALL OUTLINE

DDFOO08A

8X (1.05) —1

8X (0.45) —

sy

— €51 | CO
6X (0.65)
L R — 5
4 |

(2.6)

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

4222047/D 04/2024

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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