Technical
documentation

'g Ordering &

Design & m Support &
6 o quality

development training

13 TEXAS INA237
INSTRUMENTS ZHCSNF5A - FEBRUARY 2021 - REVISED MAY 2022

INA237 85V. 16 f7. REZEThRIEFES, BHA 1PC#O

3 JiHH
INA237 2 —ZGH R SR s | i L VR

1 etk

o EAHEER. 16 i A-X ADC

o IR

- SKRIHHEE ; £50pV ( IRME )

- RIHEFRS : +0.02uV/°C ( FRME )

- MEREIRFE 1 +0.3% ( HOAME )

- WIRZEEIERS © £50ppm/°C (I KAE )

- JLEEHH]  120dB ( H/ME )

HLJR e P R

- 1.6% WEFE , -40°C &£ +125°C ( fc KfE)
POF RIS, 75us

e LAEVEE ; -0.3V £ +85V
BRHEBNA -0V 285V
SRR
+163.84mV/+40.96mV

BN E R 2.5nA ((BORME)

TR AL IS £1°C ( 25°C I i KAl )

A Y R e bf 8] AP I (E T

2.94MHz =& 12C 0 , B 16 3]l k bk

K S AT 16 A7 A-> ADC. 1% 8% n] 5 i
LR S R A -0.3V & +85V (1 L FH 28 43 3 28 8 5T
I £163.84mV B +40.96mV (KTl EFEZ SN .

INA237 s it Mgk . REMIIE | FNE)E
BPAT T BT . BRI P A SRS FH TR R
BHHREE N £1°C , JFTH TN RS ETIRE .

INA237 % PR IR RN 1 25 R Ui, DA b 28k v]
FAERGESRPAT ZEERERREE RS . L5,
AR 8 R AT 75 SR VRAE A B KA TN A4
H, FEAEN 2 i ook - SR A 58 (1 sh 230 F i A 237
AR TR . AR R IR A N D B R e VR
BRI HL ARSI L PEL2S , AT BERS SR AL e R R i H
T .

o RYFEFE M 50us F 4.12ms ) ADC %% i) [a]
PLE AN 1x 2] 1024x FIRAEFME | XA BTt — 20 %
AR 2 H5 0 g s

s fE2.7V & 55V HEHE T TAE

i BEfEREO
- LA : 640uA (LA ) Py o, HRRT (FHE )
— e Bl V25 . =]
RITERLIL : SPA (KR ) INA237 VSSOP (10) 3.00mm x 3.00mm

2 N

o HI/BERE ISR AR g
o TbHhe

* DUKM AL (PoE)

o HEERE

o MRS R

(1) & 7RI TR | T2 R O R R R R T

VS

Reference

IN+
SCL
IN-
SDA
MUX
A0
VBUS
Al
£

Out-of-range
Threshold

ALERT

GND

1P R T HE B

AR BN , SRAAH R TIPS SCRARE R, DA S EMEE . o 56E M 7 3R AR MBS B, Vi
www.ti.com , FEARIRLMR . TIACRIER BRI TEAIA k. fESCBRBETE 0 | 155506 275 OB A IR 95 SCRRUAR
English Data Sheet: SBOSA20


https://www.ti.com/solution/automotive-dc-dc-converter
https://www.ti.com/solution/hev-ev-inverter-motor-control
https://www.ti.com/solution/energy-storage-battery-packs-with-bms
https://www.ti.com/power-management/power-over-ethernet-poe/overview.html
https://www.ti.com/applications/communications-equipment/overview.html
https://www.ti.com/solution/rack-server
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237
https://www.ti.com.cn/cn/lit/pdf/ZHCSNF5
https://www.ti.com.cn/product/cn/INA237?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/INA237?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/INA237?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/INA237?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SBOSA20

13 TEXAS
INA237 INSTRUMENTS
ZHCSNF5A - FEBRUARY 2021 - REVISED MAY 2022 www.ti.com.cn
Sk
R e 1 T4 BAEDIRERET e 16
2 I e 1 AT IO 17
B Ul s 1 7.6 B AFEEMIER e 19
L AN il hTa OO 2 BRI .o 27
B B B B AT BE oottt 3 IR I L = RO 27
B e 3 8.2 BLIU R FH .o 31
I B DB -3y N = [ O 3 =z Y 2 5 o 34
B.2 ESD ZEZ ..o B A0 B R oo 34
B.3 T BAT 2 oo 4 TR I i =1 OO 34
B.4 BUEBEIEE e 4 10.2 AR 34
6.5 FH AT e 5 I o Sy = i < SRRSO 35
6.6 BT EEIR (12C) oo 7 1A BSCRE TE B, 35
B.7 HF T L e 7 1.2 SR e 35
8.8 JUTHAEIE e 8 113 BT e, 35
AR = T TR 12 11.4 Electrostatic Discharge Caution.............cccccevveenens 35
TAREIR e 12 115 RIBEZR e 35
T2 THBETTHEREL oo 12 129 BERAIITGE .o 35
T3 HEFVEVEE oo 12
4 13T P B ie %k
vE - DARTRRA I RS AT B85 2 A AR AR 1) TR AN ]
Changes from Revision * (February 2021) to Revision A (May 2022) Page
o HHT TSR IR . BRI X B R T T e 1
o B TR SR I A T, RS R EIER ORRE e 1
o OE A THFME R RIS LS B TR E SO R AR T R SRR R e 5
o [ ATHFERIINT Veus I RS FYR S B R (AT I 2R 5
C N | R B L O = T R e A 2 i OO 5
o G AAHE (SHUNT_CAL) 25 174% 14-0 7 4 XM CURRLSB XA SHUNT_CAL...oveiiiieieeeee 19
o K TOL 15-4 AEEAAEM TFFON TN TFFR ..ot 19

2 Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA237


https://www.ti.com.cn/product/cn/ina237?qgpn=ina237
https://www.ti.com.cn/cn/lit/pdf/ZHCSNF5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNF5A&partnum=INA237
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237

13 TEXAS

INSTRUMENTS INA237
www.ti.com.cn ZHCSNF5A - FEBRUARY 2021 - REVISED MAY 2022
5 5| I BRI fE
e N\
@)
ar ] 10 [ ] e+
a [] 2 o |1 -
ALERT [] 3 8 |_] vsus
sba [ ] 4 7] onp
sct [ |5 6 |_] vs
4 J
Not to scale
| 5-1. DGS #f3: 10 3| VSSOP Tii#L &
*® 5-1. 51 TR
Gl
A Ui B
RS BHR
1 Al G2 1IN 12C Huht 3. % H:F GND. SCL. SDA 8k VS,
2 A0 = TIN 12C $bhl5| . ¥%$#:%) GND. SCL. SDA 5% VS.
3 ALERT ( %4z ) H TR EARA | BRURE A 2L
4 SDA fie= PNE s FrIALA 12C Hh.
5 SCL G TYN 12C B EpAIN o
6 VS H 5 MY, 2.7V & 5.5V.
7 GND el et
8 VBUS [EEPE PN MR HIERIN .
_ . RN R/ NSRS = 1V 2 < 22 2 1 N 85 a1 P 4 1 2 5 I 2 e 1 R
9 IN [EEPE PN .
10 IN+ A EﬁfﬁFE"JEQﬁE)\o b =1 125 I < 22 e &1 2 N S 2 P o i Y < e VI =N e a2

6 FH

6.1 HixHBKAE
1E E AR RS R 0 T ARG VO B P g (B S A ) ()
B/ME BARE LA

Vs FL Y L 6 v
Vigs  Viy. @ 57 (Vine)-(ViN.) -40 40 \Y

FeAs -0.3 85 \
Vveus -0.3 85 Y
VALERT ALERT ( &4 ) -0.3 Vg +0.3 v
Vio SDA. SCL -0.3 6 \Y
IN BENAE— 51 A N HL 3 5 mA
lout Her i AR 10 mA
T ZhiE 150 °C
Tstg A7 i - 65 150 °C
(1) 2R ABE R 0K 77 7T B 2% 25038 K AR o XSS R R JJBUE M, HANRRES 25 B S S 1 DA TE 2 5E 1745

PP AT T HL AR A T RERS IR 81T
VIN+ F1 VIN- 435025 IN+ FIN - 31 _E s

@)

KN ] b T2 0] e RAIUE 21 T 7T RE2 UM &1 (R T Sk

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA237

Submit Document Feedback

3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237
https://www.ti.com.cn/cn/lit/pdf/ZHCSNF5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNF5A&partnum=INA237
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237

13 TEXAS

INA237 INSTRUMENTS
ZHCSNF5A - FEBRUARY 2021 - REVISED MAY 2022 www.ti.com.cn
6.2 ESD &4
[ B
NHCEAER (HBM ) |, #74 ANSI/ESDA/JEDEC JS-001 , fiTl +2000
1) §
v HHl v
U FEHLAEBUT (CDM ) |, 44 JEDEC it JESD22-C101, fifi | . o
511 §

(1)  JEDEC fi JEP155 #51H : 500V HBM wf scHlfeksifE ESD # bl fe F 44k 77,
(2) JEDEC f JEP157 #51H : 250V CDM AT szHL/EHRAE ESD 5 HIRiFL F 224k .

6.3 BB IT &M
TE ORI KSR AF T I AR E Y ] AR ( BRAES AU )
B/ME FRARAEL BAE| B

Vem LA NV -0.3 85 \Y
Vs A LI RS 2.7 55 \Y
Ta IR -40 125 °C
6.4 AMEER

INA237

#Hdatr() DGS (VSSOP) By

10 B
Roga BB 177.6 °C/W
R 0 Jc(top) L&A (TR ) #RH 66.4 °C/W
Ro s 25 25 F A P 99.5 °C/W
Yyt 4 B TIRHIE S5 9.7 °C/W
Yi8 45 % BRI IE S 40 97.6 °C/W
R0 yc(bot) SERAF (JEE ) #BH ANiE °CIW

(1) ARIIPBIEEZEE |, ESHSEM 1C B IRR R .

4 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA237


http://www.ti.com/lit/SPRA953
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237
https://www.ti.com.cn/cn/lit/pdf/ZHCSNF5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNF5A&partnum=INA237
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237

13 TEXAS
INSTRUMENTS

INA237
www.ti.com.cn ZHCSNF5A - FEBRUARY 2021 - REVISED MAY 2022
6.5 FLA 4w
76 Ta=25°C, Vs = 3.3V, Vsense = Vine ~ Vin- =0V, Vow = Vi~ = 48V il ( Bl S ) .
¥ WRK A B/AME  RAEME  BRE| B
WA
Vem EAS TR Tp=-40°C & +125°C -0.3 85 v
Vyeus | B2k HLEHIATE 0 85 \%
CMRR | k] ;1%530\/5 Vom <85V, Ta= -40°C % 120 140 dB
A Ta= - 40°C % +125°C , ADCRANGE = 0 -163.84 163.84| mV
Voire Pal i ENATE i ANSEA | —
Ta= -40°C % +125°C , ADCRANGE = 1 -40.96 4096 mv
Vos SR 1 L Vem = 0V +15 50| v
dVos/dT | Z-ift S 1 B R AR A% Ta=-40°C & +125°C +2 20| nv/°C
PSRR | 43t i I 5 HE R 1] 5 Vg =27V % 55V, Tp=-40°C % +125°C +0.1 1| PV
Vos bus | Veus K HE Vgus = 20mV +1 5 mv
dVes/dT | Vpys K HL RS Ta=-40°C & +125°C +20 +100| uv/°C
PSRR | Vgys 21l LI 55 MLy ] i) 5% % Vs=2.7V £ 55V +1.1 mV/V
I A N i L LI %N IN+ 5L IN -, Vo = 85V 0.1 2.5 nA
Zygus | VBUS 5| i AT TEEE 0.8 1 12| M@
lvBUs VBUS 5| JHIiJs f i KW | Vgys = 85V 10 nA
Roirr NS BT AR, Vine - Vin- < 164mV 92 kQ
B
Gserr | 43Ut HLHE 186 2 i 22 +0.1 +0.3 %
Gs pRFT | 43 HL R34 2 1% 22 (A% +50| ppm/ °C
GBERR Vgus FLEHE 26 1% 72 +0.1 +0.3 %
Gg_prrT |Veus Fit Mo i 15 72 (i #6 +50 | ppm/ °C
Prvue | ShEREIEREZ (TME) Ta= -40°C % +125°C , Ab it 16| %
ADC 43 #i 16 fr
SYiHLE , ADCRANGE = 0 5 MY,
A MG AL (LSB) BRI PRI, ADCRANGE = 1 125 i
BEHE 3.125 mV
1w 125 m°C
HEAGRIN E) 7B = Oh 50
T M F B = 1h 84
AR B = 2h 150
Ter ADC i () PO P = 3h 280 us
FLHRIN 0] 7B = 4h 540
Iy ] 7 B = 5h 1052
EI 0] 7B = 6h 2074
A 7B = Th 4120
INL AVAE| 5T ES +2 m%
DNL A | 2 A e 0.2 LSB
BTEh R
Fosc P IR 9 A A 1 MHz
Ta=25°C +0.5 %
Fosc_ToL | PN s 4 % 25 P
Ta=-40°C % +125°C | %

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA237

Submit Document Feedback

5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237
https://www.ti.com.cn/cn/lit/pdf/ZHCSNF5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNF5A&partnum=INA237
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237

13 TEXAS
INA237 INSTRUMENTS
ZHCSNF5A - FEBRUARY 2021 - REVISED MAY 2022 www.ti.com.cn

6.5 ES4¥: (continued)
E TA =25°C , Vs =3.3V , VSENSE = V|N+ - VIN _ =0V , VCM = VIN - =48V EHL{)UU’:E} ( Bﬁﬁjk%ﬁ%% ) °

2% \ WRE | mME amE Bl B
W -40 +125 °C
S— Ta=25°C +0.15 +1 °C
Tp =-40°C & +125°C 0.2 *2 °C
B
Vs LR L 27 55/ V
o - Vsense = 0V 640 750 pA
Veense =0V, Ta = -40°C £ +125°C 111 mA
laso | L , K00 FHHER 28 5| WA
_ fnHL (NPOR) 300
Teor A IR B ] — Hs
MR 60
BN
Vin B2 DN e SDA. SCL 1.2 55 \Y
Vic AR PG R GND 04| Vv
VoL b2 TE LR i loL = 3mA GND 04| V
o Leak | H it da A\ B 0<Vpn<Vsg -1 1 pA

(1) BURTIRGaHE A

6 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA237


https://www.ti.com.cn/product/cn/ina237?qgpn=ina237
https://www.ti.com.cn/cn/lit/pdf/ZHCSNF5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNF5A&partnum=INA237
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237

13 TEXAS

INSTRUMENTS INA237
www.ti.com.cn ZHCSNF5A - FEBRUARY 2021 - REVISED MAY 2022

6.6 B FER (12C)

B/ME HRIE BAE| B
12C #a gk ( Pridt )
Fscy) 12C I} i 451% 1 400| kHz
tsuF) STOP Fll START Z&A4: ] 1] & 2% 2 IR i [ 600 ns
tHDsTA) HH START 1FJG HARFER IR . FERLA G | AR —A . 100 ns
tisusa) BE S B (A 100 ns
tisusto) 158 1 251 15 LA ) 100 ns
tHppaT) B LRI () 10 900 ns
tsubam) H R 15 B[] 100 ns
tow) SCL I BitfE H, T 91 1300 ns
tHiGH) SCL 4 vy B J 1 600 ns
te KA R B ] 300 ns
te B R ) 300 ns
tr A b RS TA) 300 ns
12C Sk ( st )
FscL) 12C I paFiR 10 2940|  kHz
teurR) STOP Fll START &1 [a] 11 4 25 25 IR o [i] 160 ns
tHpsTA) EH START &4FG FIREr (R, ESLREME |, AE RS — N 100 ns
tsusTa) BEE A sh &R E R 100 ns
tsusto) 1% Lk 2 A 1 i 1) 100 ns
tppaT) HE LR AE T 1] 10 125 ns
tsubar) H R 15 B ) 20 ns
tLow) SCL I B IC L1 J A 200 ns
trich) SCL I ey F~F J S 60 ns
te A T BRI ] 80 ns
te IS4 B ) 40 ns
tr B TR TR 40 ns

—

i
1
|
. |
1
1
—_—— 1
|
t(SUSTA)+ | [

— ’«t(HDDAT) *‘ tsupam

XN

S

& 6-1. 12C B F &

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 7

Product Folder Links: INA237


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237
https://www.ti.com.cn/cn/lit/pdf/ZHCSNF5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNF5A&partnum=INA237
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237

INA237
ZHCSNF5A - FEBRUARY 2021 - REVISED MAY 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.8 SRR

1 TA =25°C, VVS =3.3V, VCM =48V, VSENSE =00 VVBUS =48V Hﬂ‘{)ﬂ‘ﬂﬁ‘; ( F/’%EIE%"QUEEE ) o

Temperature (°C)

& 6-6. ZMIRHIAILBMH L 5 IR R SC &

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L
c =
o o
k] 5
> >
Q. Q.
IS} s} -
o o
I T UL \I_ 1 1 T LI I LI UL 1 LI LI LI
50 -40 -30 -20 -10 0O 10 20 30 40 50 50 40 -30 -20 -10 O 10 20 30 40 50
Shunt Offset Voltage (uV) Shunt Offset Voltage (uV)
Vem = 48V Vem =0V
& 6-2. UM RE R E A5 E A 6-3. MWMA R B E~E 5 E
0.25 I I I I | ! !
0.125
N
2
e 0
© c
s 2
2 0125 AN 2
Q \ Q.
(2] (]
5 N o
= -0.25
2 N~ -
)
-0.375
-0.5 T T T T T T T T
50 25 0 25 50 75 100 125 150 -1 -08 -06 -04 -02 0 02 04 06 08 1
Temperature (°C) Common-Mode Rejection Ratio (uV)
K 6-4. SR EBEESRERPRR Kl 6-5. JLEEHIR Lo =40 15
200 I I I I I I I I I
g 195
il
g 190 //—\
c « \\
S 185 C c
8 . g
g 180 > c—g;
[0} o
8 175 o
3
c
g 170 —
g —
3 165
160 T T T
-50 -25 0 25 50 75 100 125 150 -300 -200 -100 0 100 200 300

Shunt Gain Error (m%)
Vem =24V

& 6-7. TR I RET 070 ]

8 Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA237


https://www.ti.com.cn/product/cn/ina237?qgpn=ina237
https://www.ti.com.cn/cn/lit/pdf/ZHCSNF5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNF5A&partnum=INA237
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237

13 TEXAS
INSTRUMENTS

www.ti.com.cn

INA237
ZHCSNF5A - FEBRUARY 2021 - REVISED MAY 2022

6.8 LA (continued)
E TA = 25°C y VVS = 33V y VCM = 48V , VSENSE = 0 *H VVBUS = 48V HTJ‘{)UU?%I‘ ( Fﬁjl;%ﬁlﬂ.% ) °
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6.8 LA (continued)
fETa=25°C, Vys =33V, Vom =48V, Vsense = 0 Ml Vygys = 48V A (BRAESAH BN )
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6.8 LA (continued)
1E TA =25°C, VVS =3.3V, VCM =48V, VSENSE =00 VVBUS =48V Hﬂ‘{mﬂﬁ“ ( F/’%EIE%"@UEEE ) °
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7 VE4N

7.1 R

INA237 252 — ik AA 12C Buar i ey e BRI O Es .  EE 0 s . S A A L, RIS o
FALKE AR R G h BEAT HERR R SR T RGO R Th . W g AE AF A7 s AT REAT ROEHCE | AT A ORI RS B2 DL K i
HEM AT AREHNAFFSEE ST 7.6,

7.2 ThEe T HER
VS
IN+
i: SCL
IN-
SDA
MUX
A0
VBUS 03—
Al
L
Out-of-range ALERT
Threshold
GND
7.3 FriE Ui

7.3.1 TR RIENETRE

INA237 fdifH 2.7V % 5.5V HI§ TAE , (B0 LU 5iA 85V M HL R bt e B AT FL AT . FR VA @ I E IN+ A1 IN -
) J 42 U 4350 43 3 L BEL 2% P 3 1) R A 45 1 . INA37 (R N 2 B0t R i N SR A5 H S 7T DA T B8 R U H R
Vgo BN L E A B RGN - 0.3V & +85V | X843 1% 8% A5 % 1 2 i D0 AR A0 e s ol . SR
05 B RN 28 4 H Y F TS AR ST, R 35 % 1125 R BRI DRI, A2k S 5 e Y B S ] A6 6 7 % A I A7 AE
MASTIRERE

AR Veys 5 BN & A 2R IR FL . | i £ i IR A AR R R . AR R AE IN+ FITIN - 5]
JE 22 T EEAT IO TR H TR DA RS A e b g R U AT I . W B A S R R R SE T LAY OV & 85V, 1T W I F i
15 FEJaE A LUK -40°C & +125°C.,

SR A 2 H ORI R I SR AR A A A 2 % R R B ADC i 7-1 B

ADCp ADCn
o 0
@ Bus Voltage
Veus e
< QO Shunt Voltage
S
<r.//._/\_‘ @ Internal Temp.
A
Lo
IN+ [} 0 O
—"—— aDC IN+
N — AN To ADC Input
Vs +——P ADC IN-
—
o—
PTAT Temp.
Sensor —
o—
% MUX digital
Control

H71. mERAZBERR

7.3.2 RHE

WA 7-2 Fron ARSI H R 2 T I 2 JE SRR AN DR o DA A B T 2 A R T SR AT R ) A
Le IR MR . RN E] SHUNT_CAL #FF 83 N E |, MRS D) RERE . X EREMDRERIA N
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rEFEME ( BRARFEBOT IR E N 1) IAEGEE DA RN RRUGIAAREARZ G |, Bt SO i R A
DRAEWINRIZA BINAF A SN, BRINETAREAIE eI FME. AR 7 HTaREAIE AR B
MR HCRTBRZIG |, FFRT A RS2 S0 ~F 258 00 480 30 AH B2 1% 2 A7 2 e, i A3 Ll a3 B i
6. R EIIT , IFASEINE AR B[],

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

AR S SRR
umumuﬁumumumumumumumumumumumumum
L T 3 4 4 X R R T YR TS

| Power Average

| Bus Voltage Average |

| Shunt Voltage Average |

B 7-2. hRUHEHFR

7.3.3 1&fmE AR

INA237 BAAEHARRA AW E B, FTSRAE 7L A0S . INA237 HfIR A fi B I AT BEARES F 72 AR NG T
RS T HFERI A AR B B 5T — MUBZ |, B RV 5 Fe 3 9 B0 7 B 2 0 A8 1 A D8 I 8 SR 41 i) e 40
MRS . FEAL G EC T FIRURIITBOR 8 b, 1 I A\ D ik 2 2 DLBRARRS BEOA RN B . ARTT , R T A AE AR O B RO
H i N I B 4 ERFRDRG J5E T A AT o 2 SRR R S o IRl B FELUAL ) 53— N DIE 55 B W Aok Y B DK ) 7 P L 28 SR oA ik 3
SR S /N (R P o S P S A 099 70 P FELAPEL A5k 25 F 0% v e A0 I 2“2 S Rl PAY ) P

LRI RO E , INA237 i B iR D o BEFE AT AR s8N , 2o A BHLAS b A2 70 I B m , AT 2
Bufw E R, W&l 6-14 FrR.

734 5KE A- ADC

ZAEM N ADC & —FmthfE . RS E . KIRE A-3 ADC , 575 3R/ A LR I 523 T F UL i . Pl s
RS ADC f B S 2 B R SRR F R A, W& 7-1 Prox. ADC S8k AT SE BB A i D &
8, JFFIESORB A ey IR R R P T Y N S S R R R D AR AU R o, e BRI R
J& ADC ULSREE OV (R, AT KR By K AR G I Zh & E H

INA237 o] LLiRH ADC_CONFIG 772 H (1) firit MODE A ¥ B SRl 43It U e 2 rl F R i P32 sl
fERA G, KA R DU R 4 i i I U 2 s, AT R — 235 S P P G L M 42 T RE Rl S s 7 HY
R EOR . HREFCFEMETH R, ADC B se i), FetieJa MMER A8 HAR B ) 3 A7 4% Th ST BT, IR SRl e e
Bl R P E A B DB AR B N BTN I RGN (R /E 50us B 4.12ms Z [AIMGIBEE | A
PR T #E ADC_CONFIG & A7 ai AR (O MEL o /5 FH (0000 B A\ 42 P e ke, DAL A J50 i A N ) ) B e
RN IR R TR0 AS R AN B . S P I T SR, P IRMELRE J5 A7 AT (B TS B as | JF B A%
B ERPAT , HEERPFERBENIE . A FE TR |, SAE N w7 8% P EAT
B, BEE TR, REE R A B i A A A T, ELEIEATR T —A e A e R e s R T AR, 7RI
FEOLT |, 0 B A A7 4% O BECA 2 R IEAE HEAT Th A B4t o

ADC H R i, (3ESA% ) , i ADC_CONFIG ZF 7% ) MODE i & . 7EiE8HmA T , ADC
VRS NI A | HEAE TG IRIGA R SR 2 A2 8%, W BRTR . 7Rl 3 30T, ADC #4440 b Birid % 46
BNDEAS , 2 J5 ADC BHEN I |, BRI 5 N MODE f74E 5 — AN pdfil k. 5 N MODE oK ki 3F
A BN ELE AT W il R R e B0E S ¥ . AR VT BRSO ARAE |, R HOR B BB R T, (HAR T
b5 ( DIAG_ALRT #7235 111 CNVRF £ ) DAFS B R fi R i 4 o 3XANBLAE T A e 45 A0~ T 35 (B TH AR 56 B
JEBSE o

ECL IO | Bk Hom 2 h5 & (CNVRF) ¢
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« 5 N\ ADC_CONFIG Zif78% ( ki Wbiprob ) ; s
+ Y DIAG_ALRT 27 /7 %%

24 INA237 #8040 TAE — 86 iist , L BT 51 Tt . BRMIIRE (£FE ) , Wiy 7.3.2 frid. e
WHERALE SPAT |, AR E

TS &g b Hot o R R R, AT LB AE 0 ( EIEIR ) B 510ms JEHE A X CONFIG #7781
CONVDLY f7 i T4mFE R AEIR INA237 #4fe, XTH IR BT MR NI 0 5 RN 2ms. BRINEM T |, B ER & E
N 0o BEANFNEESAEH T R B RIS e IR BT TR [F) 20 . 76 7 BRI HEAT o A R
M AT IEIR AN SRR B A B, DA A0 R R E N BRI 3T . E e, BE ADC (1) P B 5
FERERAIE) P A A s AN UG e -5 S50 5 ) ) HE RS [R5 1 2 2%

7.3.4.1 [RHBE FIEN 7%

AR T — /MKREE T IE %, e Xt ADC i B BAT EURE S |, X G BT FRARE RS o 2B IE D 2SR B
AN TR i HH B o R E B ﬁéé@ﬂf#/l\%?ﬁ%}%,ﬁwﬂiﬁﬁéiwﬁ%&o FH AT DL R 375 b AN [ P B HH 3 o [
Bt Tor (M 50us 3| 4.12ms ) . EXMECE T , 5 MRIEF I HIAER B A5 5 RS EIRERAL | 200K T

AR M B, I8 N fnoten= 17 (2 X Ter)e ISR U s A LE ATACRE 42 F 8 F B4 i L ik 2 B bE 9] A4
o B 7-3 IR Tk FE 1.052ms 4] ] B 1 8 I8 a8 o

\W
-10

Gain (dB)

1 10 100 1k 10k 100k
Frequency (Hz)

AT E] = 1.052ms |, Y 8 —

& 7-3. ADC #RI

7.3.4.2 RIZHIFE B B RIFEI(E 15

TR L S R R Y ADC et A ] r Be BN 50 ws B 4.12ms 2 [A]o B (] ) R fo VR LE %
M P AT AT R AR A o % AR T IE FOVE T AR R P S BT SRR R T B R B 250 1024 IR 2 18] o
e B BHETH SR SIS AT A A AU R . R 7-6 & R ADC_CONFIG # 7 as e fit A X SCHF I
P (B AP (A TR BE 2 PEARME 2 . IE IR e e R AN H0R |, W7 LR INA237 1) ADC A 207>
e, TR KIE 7-4 A 7-5 BERT T SR R AP (T SHE E S G S K .

T T
Conversion Time: 50 us

I \I AL |I|H R

Conversion Time: 1.052 ms

50 pV/div

Conversion Time: 4.120 ms

0 2000 4000 6000 8000 10000
Number of Conversions

Bl 7-4. 7S SRR RIFRR (FHETE =1)
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Conversion Time: 50 us

2
2
Z Conversion Time: 1.052 ms
n
o

Conversion Time: 4.120 ms

0 2000 4000 6000 8000 10000

Bl 7-5. s SRR RIS R (FEMETHE = 128)

S AT T RIS 359 B 80 R ) B B S SR A KR I B 23 M . A DR S v SR e g/ W P RS I 255 %% (ENOB)
M ZEAER ST 8.1.3.

7.3.5 EREEIRG

ST ARG 3Lt — A R B e it |, ZIRG REER TRBEERICT 0.5% MEE. FEIRG A2 ADC FHr)

I B o 50 Ui A ) L i e 4 I 1) AR A T AR AL 5 BRI RS A 10 PR i s O e 45 My IS A 3 0 A4 AE BE N JRLBE Vi
—HIpRfEE , ADC

BN RS —E. EfJE , WEIRE 4 ADC KL% 300us 4 REILE] <1% HIRZERaEVE.

B ARSI EI Y 6 PR AL R A% .

7.3.6 &R IS A M R R U

INA237 45—l AR ALERT fay it 910, SEglBmT 4 2 N2 W, B SRRl R AE SRS 0N
S 2 W2 B0 R AR S A R

4TI, FT4RR ADC #Hsg . & 7-1 HsIis i 2 SR8 1%

FERME , Stai@id ALERT 5] R 15 X 222 7.

% 7-1. ALERT 23180

INA237 1 DIAG_ALRT #re#hiitast Ro) | FHERIMINEIR | mrrmmyiy
g 0x8000 h
J3I R PRI SHNTUL SUVL ( MUY )
i OX7FFF h
S et B SHNTOL SOVL ( i )
Ox7FFF h
BEMERT ER BUSOL BOVL ( —HEHIAMG | (URIE
)
0x0000 h
A ERT FIR BUSUL BUVL ( ZHERIEMY |, AR IE
&)
OXFFFF h
EEEET LR TMPOL TEMP_LIMIT ( ZHERIFMD | AR IE
i)
. Ox7FFF h
e ¥ RR POL PWR_LIMIT ( = )

H DIAG_ALRT 2 /728 H THEMsANi2 i %2 7 ALERT 51, %2880 % 7-13 Fion , 6 F T W ds Hofthre ¢

CWIFRCE L ALERT 51 HIZhRE

o EIRPUEERE — WIRMMA T ALERT S, BIEERTA W R MR CIEER)E | LI REVIREREFFIL SRR (. 12

HU DIAG_ALRT i 754 2 A ALERT 5IFRE -

I E ALATCH A7 )5 F ik T Re.

o B ERE — 25 ADC Fedfe 5 HoA (B Lt 4 nl i B B SO, i ALERT SIBVE Az, w7 Bl

WE CNVR fizjd TR

WA LA CNVRF AU 252 s, e CNVR ALi5 & a0 .
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o Py EIER L - VPSR VS RIE 5 ADC A USSR BT EL R . 2 S Y R B
B, X B A s h gD R A DB e R SRR E R . (B, T PIE TR R AR T
—EMNE , LW EIR . 7] L@ E SLOWALERT 17 )3 H L IhEE

o EARWME — foiresiE % ALERT SIS SPRAS . 10 , ALERT S1E —NTIRM L |, 22l s fH 2
bHie BRAFOUT , ALERT 5] AL TR H A RCIRE |, 7T LME A APOL 2 il 0 FL e B A SE I s 1 200
BE

ALERT 3| R4 £ H AT 4 3525 DIAG_ALRT 17 283545 () HiAt 12 W Thfg -

o HEE — B MATHOF fiRoR |, ME AR H S BN %5 4 i 4R

o fHEERIRES — B MEMSTAT fi4878 |, I3 1138 5 R MAE B A i 85 0B AT IR . MA8PF IE W 84T | %080
BRZSEREL “17

24 ALERT 5| JEC B i i ADC e 5e s I, ALERT 5l BIsc A B RO S s . & 7-6 SR 17— Dot
Hrp 3 ADC $efise Rt | 1 INA237 32 8l piid I (10 ) F . SRR FF, dREFNE T
T LIRS

PN

- = ~.
Shunt Voltage / Shunt Over Voltage Threshold T~

PN

\j

Bus Voltage [ N S | N
N— ! Bus Under Voltage Threshold |

\

I'Y

Over Temp Threshold
Temperature
PN
1 -
Power < I Power Over Limit Threshold =
ALERT
(ALATCH = 0) | | | |
(APOL = 0) ‘ : - : i
(CNVR=1) BUV BUV SOV SOV sov BUV BUV
SET CLEAR SET & CLEAR & &
- No diag. error - BUV oT oT
Conversion Complete SET SET &
Reported OoP
SET
K 7-6. ZERAEE
b
7.4 B[R R
7.4.1 KWAE

B T AR (RPN ) 2, BEARARIEAT kW K (i ADC_CONFIG #4745 [f) MODE fii
), IR S KRR SuA BUT , IR PEEAN SIS I i) FIAL , SRR AR 1 3 A AR A I s HEL ™
PRI . AR T ORI, T LU AN (A A7 a5 o SR ORFFAE IR 2, BB 55 — ik
Pt & IS e 2

FERMIAET |, TR AC S AT e e . fil A e it , ADC K TTIRse e ; Befsg im0 S7 B IR m] 3156

EEE, EMHERBAA T T/RSHEE B ATRE . AT AR K b R0 K95 375 500 8 B 2 4502 1 184 o g 384
INEIRIERE |, & 6-23 fias.

7.42 FEREAL

M Vg BFEMKT 1.26V (8 ) B, i ar A7 g BAON BN, BERE E AL e E A (POR). w] LB 7E
CONFIG #fias it E RST M RJFSNFoh s E 0. BN E T 2ME BRESAN TR E LIS . $517
AT ERIIAR BRI 7.6 FoR
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7.5 IRiE

7.5.1 12C $1T8:0

INA237 7 SMBus 1 12C # I1_ESUE A28 HE1T . @it JTi SDA Al SCL £kt sz Iil 31 s 28 (1% . SDA Al
SCL 5| BHIRF A A A8 1l Q06 (1 00 1) 18 30 2% AR i 23 R fnd . 2% R R R ik 2 B N W AR I 2R st s (R 5 . LA DL 28R K 0
TEAMHI T RELE MBI T /O LRER R |, {ECR A& M4 R BT i KRR shd b ik BB R BRI A | . XA
SN 75 AT e P 2515 2R IR R B 2 (B RS A 15 5 1R sl I At B BILAE R G b I TF SR A=A . fE—
ANERI AR (PCB) b J2 22 1] 5 35 1 i - 6 A 5% v A 230 % BB /D 8135 2 I 1) O R 5 00T o O 15 2 4% 5t i mT
WO ERE R A NS 11O LRER AT RENE | 1A R R O v RE S S D AR B N T IR B 1k 4 .

INA237 SZHEREF ST ( 1kHz % 400kHz ) Flmdifi=t ( 1kHz 2 2.94MHz ) LS. X1 Frd ol 7
W, HoA s s AR, FFE)E SMBus 3.0 L.

NT 5 INA237 BHATHAE , T80 A0 Seil i — AN G Bh 88 4 bk 775 ok SR AR B AR A A Mok . A Bh RS A sk
TS 7 ANHHEALAT 1 ANTFIAAL |, XA ML R B R AT L BUE & 5N .

ZesE AW LRSI - A0 T A1, £ 7-2 5T 16 A al ettt rp & — A bk i 51 8 5 . 8 ESA
SUERIEAE EXT S A0 AT A1 PR HEAT KRR, A0 ERAAT NG Z W€ 51 RS . 240 SDA 5 %23
A0 B¢ A1 DL B 28 E bR | 12C Hibikft) MSB 75 BE454M K 100ns {RERI ] | DARAAR 280F -0k 1B .

R 7-2. Hoht 5| A B8Rtk

A1 A0 Bk
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

7.5.1.1 8 PC B0 GAFER

I INA237 EREE S A7 as TR B NG K MME AT SCILR i 27 A7 4 U7 ] o A IS 7 A7 a UG ML ik ) 52 3 51
R, WS 7.6, FAASEEE (WK 7-9 Pos ) —AE RIW AR FH B8 AF k5275 2 J5 Bt dm i 4
=T KRR ERR S NI EA TR A S A AR AT .

BN RN E BRI — AT R XA ARBI 3 A IE | Hoh RIW DA . 5,
ERIINE A E I NS VE: W ok O £ 1 O S M S s P Qo LT R e <0 L WA A e S UM R R LR €2 SR
SOH MR PR A B AR A A . PPN TS N AR AR A R RN AT S UL A A . SRR
T EEETT U I A BT U6 B {5 1 26 ok 25 1 E HdiE A

MASPFERHUN , 5 NERAEARAEAE ZF A 28 10 B P a5 J5 — BB 52 18 B U AT S 18] A2 S O — D 2 fr s . O TR
WA A TR B OV EBAT BRI |, BAVE A7 A 185 P SN NHE . LS NSRRI I A — A B 2% R bk
FA(Hd, RIW BOAMCHT ) SRR AE AR EH RSB . ERANEHE . R, T RIFR AT MR %A
I Sl B AR AF Rk ( Herh RIW AR ) BUORE 83l &« B L F — 4y, B4
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TR AT A TR TR R R A AR R R AT AT o XA TR IR AR A RN A IR B a1 2 R A Ik
AREFAT BEETRES (WATREAS ) BHAUREIE AN B 1 . T2 8 AT I AR B T B 55 5 AR AR
A, B AT IR B I S R A Bt AR . I R E N — F AR AR AT R R AURAE WAL —ER
IEFAAGIRE AT AP IR ARSI , BERNZER T DB ABRIERTE S

B 7-7 SR T S AR P 7-8 SR TR . SRR R TS N 16 RS AR .
HARENSERTIAREENTY | ZERRICENTH.

1 9 1 9 1 9 1 9

SUALBOGA 1 BOCOOCOABO0000GA_OGOBCOGA./

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

|—— Frame 1 Two-Wire Target Address Byte o ——l—— Frame 2 Register Pointer Byte ——l—i Frame 3 Data MSByte ——|<— Frame 4 Data LSByte 4—|
A, JEE AO AT AT SIS E R E S BhEs A Bk . E SR 7-2.
B. LSS EIE AR E (PEC) , AHATIN B R .

B 7-7. EAFHANEFE

VAN 6004V 20000 CoVeeeooese

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

@) (@il
I—— Frame 1 Two-Wire Target Address Bytem —-I—i Frame 2 Data MSByte I Frame 3 Data LSByte 4—|

i AO R A1 I IR BEE AT R E A B S APk T B . BB R T-2.

Mo AR IR A BT s s . WURFBE R a4, RAUE R S At . WK 7-9
Al Ly 8341 4% ACK.

BB A SR R A RIS A (PEC) , AT I £ &«

& 7-8. EEUFHE KN P

1 9 1 9

[ N T T T T T T T O T O O T T O
[ N T T T T T T T O T O O T T O
[ ' L
on N/ TN\ /XX XN L )Xo )Xo Koo X X X\ /e
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 S A0 AT BTG BT E A B B O A . WS A 72,
Bl 7-9. BT RIREH BUE

oo w >

7.5.1.2 Fi% IPC
AR, SDA M SCL R BR#R b PR B o BSAFEMR—N I % | B2 — N R 8477

A1, g EE (HS) 28-S 00001XXX.  ZALEIEA = T 400kHz (1 HRE (400kHz) #E=0F1451#E (100kHzZ)
(FIS) #ik Lk AT . iZ 8 AKX HS FE 23R BEAT#IA , (H AR 2 R 3 Bh AR AL 3 U] 3 3L P 5 08 It 2% DA S R
2.94MHz iZ 4T
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WE , ERMFERERNIT A& ( EENITGEF R 5T RFAMEMRANN T ) o £XDMERRIFRFMFZ
G, S FIS B —8, BRAE VIR E mA 2.94 MHz. ANEEAEAE RS0, TR AE L E R T IR R A
R ORFFE HS B (IR0 SR HS B F OIS I 1T AT I &5 LSRR F/S

7.5.1.3 SMBus Z#Rmip

INA237 BEit N, SMBus 24 i il . SMBus 22 i i )37 Sy 187 B 0 4 B 2 4 B AL Duas i S 1 ) o 24 284k HH B
B, FE RS E ] DA R i B Gl Bh A A i ik (0001 100) (2EU/ B NALBENE T ) o« FEMERmN 2 5 |, AFA4E
JIEE AR ) Bt B B A A T A A R e B R AE e 2 b R R L SR PRI & .

S RS TR OR LA R RIS | % — 255 12C B MUVATARGL. HSR % T— A B PR B AT WO | 0
TP 2 TS AT WIS 7 8 P 2D B T 2 P A, 6 12 58 PR A BT S A s
HR LB RS H T

7.6 T AFEREL
7.6.1 INA237 &F175:

# 7-3 FIH T INA237 ZA7e%. £ 7-3 ARSI T A7 2800 B AR AL N IR B A7k BT | FF HARRAB 3 17
BN
# 7-3.INA237 SR

i EFREEH TR AR AR (L) k=]
Oh  CONFIG e & 16 % 3|
1h  ADC_CONFIG ADC it & 16 e
2h  SHUNT_CAL SIARAE 16 U]
4h  VSHUNT 43V L B 16 3
5h VBUS S R 16 3
6h  DIETEMP 5 E 16 5 3|
7h  CURRENT HL 4G R 16 3
8h  POWER TR 24 2]
Bh  DIAG_ALRT LR EAER 16 2
Ch  SOwL S BME 16 B 3
Dh  SUVL SRR E B 16 3
Eh  BOVL e 23 R 16 3
Fh  BUVL SRR EBIE 16 L
10h  TEMP_LIMIT TR T IR A 16 3
11h  PWR_LIMIT hERE T IR R 16 3

3Eh  MANUFACTURER_ID #1357 1D 16 2]

IR AL ) R 23 AL AT IE SN R BTG, R 7-4 SR 7 T IR s i) SRR AR A
£ 7-4. INA237 V5 IR AEIRAY

WR%E R |
KT
R R ER
5K
w W EX
SR IME
-n | ECE
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7.6.1.1 Bt B (CONFIG) %774 ( Hulk = Oh ) [EAL = Oh]
CONFIG 277 484 7-5 Fion.

AP ST
% 7-5. CONFIG FF#FBUiH
e T8 e h i
15 |RST RIW Oh SRR, AFEBIREN “17 LA LB IR R AL
SEBTAT H 17 0 G BRE
Oh = IEFIE(T
1h = ARG HRAS A7 S LA BRI
RS R
14 {782 R/W Oh REE . GRZN 0.
13-6 CONVDLY R/W Oh YA 2ms [#B K EIUR ADC 3 EiR .
Oh =0s
1h =2ms
FFh =510ms
e RIW Oh TR URABN 0,
4 ADCRANGE R/W Oh IN+ FlIIN = 22 [B] ) 3 i 2 P 90 PR e 2
Oh = +£163.84mV
1h = £ 40.96mV
30 |RH R Oh (R theign 0.

7.6.1.2 ADC i  (ADC_CONFIG) %752 ( #uhi = 1h ) [£4L = FB68h]
ADC_CONFIG #7311 7-6 fis.
RF R,

% 7-6. ADC_CONFIG & A8F B
L FB KA gh B
15-12  |MODE RIW Fh Fi o) DB 2 B« 4397 PR BRELRE DAL | B MODE £z LA i Fi
S A R
Oh = It
1h = fil R L HUR | Sop
2h = R AR ALE | Hph
3h = fil A F R R LR U | B
4h = R IRRE | Hp
5h = il L EATR LR U | B
6h = fil iR RIS FHLE |, b
7h= R M BIE . S THERREE |
8h = Sl
Oh = (Y HELE A LE T
Ah = {38 5553 IR
Bh = S48 5 AR L LI
Ch = {4 B
Dh = 3 4 24 22 b R A
Eh = JE40:38 8 AR L
Fh = 48 4R 4037 R AR R
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# 7-6. ADC_CONFIG F73FB i (continued)
fr FB b il B L]
11-9 VBUSCT R/W 5h T B A 2 L U P A A T
Oh = 50us
1h = 84us
2h = 150ps
3h =280us
4h = 540ps
5h = 1052us
6h = 2074ps
7h = 4120us
8-6 VSHCT R/W 5h W S LU I T )
Oh = 50us
1h = 84pus
2h = 150ps
3h = 280us
4h = 540us
5h = 1052ps
6h = 2074ps
7h = 4120ps
5-3 VTCT RIW Sh P U P (R AR ]
Oh = 50us
1h = 84ps
2h = 150pus
3h =280us
4h = 540us
5h = 1052ps
6h = 2074ps
7h = 4120us
2-0 AVG R/W Oh ieFE ADC # P38 PME TS S T A A R
2 >0h I, KEEFIME TH R 58 BT S8 H 3 A7 4
Oh=1
1th=4
2h =16
3h =64
4h =128
5h = 256
6h =512
7h =1024

7.6.1.3 i HE (SHUNT_CAL) F /7% ( H#ulik = 2h ) [EAL = 1000h]
SHUNT_CAL Ziff#s sk 7-7 s

REIFC R,
% 7-7. SHUNT_CAL H78 7B itH
A FB eyl LA Tt B
15 TR R Oh Y. IRZ2N 0,
14-0 SHUNT_CAL R/W 1000h AL R NBAF IR — AN B, R PR RRE (=R ) 1
3 LR
XA AFAERSIE R E CURRENT A AE 880 HEK .
W 8.1.2 THMATHE.
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7.6.1.4 Ui s EME (VSHUNT) 57748 ( #ultk = 4h ) [E4L = Oh]
VSHUNT 2728 1% 7-8 fin.

A EIENI NS
% 7-8. VSHUNT &2 7Bt B
R FB KA Shr ]
15-0  |VSHUNT R oh ST IR ZE 5y R . B RN

LS
5uV/LSB ( ADCRANGE =0 i )
1.25uV/LSB ( ADCRANGE = 1 Iff )

7.6.1.5 B HENE (VBUS) &F778 ( #sik = 5h ) [EAL = 0h]
VBUS FFAF&R U1K 7-9 FiR.

IR [E] B
% 7-9. VBUS FEHBFER I
Br FB il §-Lina PEA
15-0 VBUS R Oh B H R . RN, (HIRZONIE,
AR KT : 3.125mV/LSB

7.6.1.6 IR W& (DIETEMP) #7235 ( #utk = 6h ) [E4L = 0h]
DIETEMP 2 A7 #4103 7-10 Fios.

iR [ B R
% 7-10. DIETEMP #7748 7 Bt 9]
fr %8 e sh 193
154 [DIETEMP R oh PSR IR . R .
4N T 1 125m°C/LSB
30 |pp R oh (RE. B4R 0.

7.6.1.7 BiJii45 2 (CURRENT) #778% (bt = 7h ) [E£L = Oh]
CURRENT #1788 # 7-11 fizn.

A EIENIM IS
# 7-11. CURRENT H 7589
o FR HH P-1o% ]
150  |CURRENT R oh T B IR (SRR ) . AN
45 8.1.2 FHIE I

7.6.1.8 TIE LR (POWER) #7758 ( Huik = 8h ) [FAL = Oh]
POWER #7813 7-12 fiin.
REIFC AR
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# 7-12. POWER H &8 7R H

fr FB XA

LA

L

23-0 POWER R

Oh

THEAS DR A
B ( SAONTUEE ) S
TR, 1IEH.

T 8.1.2 THIMER .

7.6.1.9 L WiAR SR (DIAG_ALRT) §775 (#ult = Bh ) [E£z = 0001h]

DIAG_ALRT #f728un% 7-13 fin.
A EIE M

% 7-13. DIAG_ALRT HF& 7B

fr FB R

4L

]

15 ALATCH R/W

Oh

AR S R AL BB N IE RN, SRR SRR, U ALERT
SRR G AL AN RARES o

AR R AL B E BT, ALERT 51IAT ALERT #r &AL
FET IR 5 IRFEA 2, B3I 25 DIAG_ALRT Zif7#s.

Oh = 3% 1]

1h = Bife

14 CNVR R/W

Oh

F iz A B E i P AT B AL B AL R A hn S (L 1) 2B ALK
ALERT 51, #oRfe i e .

Oh = Z51i] ALERT 5| B1_E Rt 45 R i

1h = JA ) ALERT 5| JAI_E e s 28 b5 36

13 SLOWALERT R/wW

Oh

Ja FHI , ALERT 688 A7 N 58 AT 3918
IXBET] PLR i ALERT ZER BFIE 2 )5 -
Oh = 4EF-# (ADC) 1 L ff) ALERT et

1h = “F#41E _E ) ALERT b4k

12 APOL R/W

Oh

SR B ALERT 51 IALIE.
Oh = E% (ICH TR, TR )
1h = SA ( FIHCPATRC, TR )

11-10 {15 R

Oh

TRE . SR 0.

9 MATHOF R

Oh

WRFARIEH FE NI EIR G , ZAREN 1,
BTN BRI D) FRAE R TE R -

Oh = IE%

1h =it

WL AUER AR 55— DR T B0 R -

8 TRE R

Oh

TRE . #6500 0.

7 TMPOL R/W

Oh

ISR LI S IR T R IR AR T R B BRAE , WA B E A
“1 ” N

Oh = IE'%

1h = =T LIRFE

2 ALATCH=1 I , 3B BEHZ 27 77 S35 PR Z AL

6 SHNTOL R/wW

Oh

1 543 3 L MR A I 097 R S e T PR A AR 2 TP B R PR, J0)i%
P ERN “17

Oh = IF5

1h = 5 T PR

2 ALATCH=1 i} , i@ 5l 2 A7 2 & PR AL -
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% 7-13. DIAG_ALRT #7723 7Bt i B (continued)

fr B A =L B

5 SHNTUL RIW Oh 01557 P O ARG T 57 P A T B2 47 58 o R BRIBRLAEE , 0%
BrigEA “17 .
Oh = IE%

1h = /39 HE T TR I
2 ALATCH=1 i} , 3@ 500 25 77 B E PR AL .

4 |BusoL RIW oh 153 4 4 LT (3o R P P PR 27 2 (BRI, 0132
Brs By “17
Oh = IEH

1h = @&l EmT RRFE

2 ALATCH=1 i, 3 i3 B2 2 A7 2R3 B %A

3 BUSUL R/W Oh T SR 2 P A T 2 AR T BR A A7 2% R A BRI PR A, %

BN “17 .

Oh = IE#

1h = SR T T RS

X ALATCH=1 It} , 3B id B HL% 27 A7 B B s«

2 POL R/W Oh R S T R0 R I 26 B P A R R PR, AT B
“17,

Oh = IE%

1h = Dh&m T LIRS

X ALATCH=1 It} , 3B id B I% %7 17 S Bz s«

1 CNVRF R/W Oh INREH TR, WZALEE N 1.

Oh = IE%

1h = SR

2 ALATCH=1 I, 38 I 132 B2 B A7 35 U 2387 10 fil R S 4ok Bk 1%

i

0 MEMSTAT R/W 1h U0 SRAE B AAS AT i 2% 2 o) r A U B R B R R, A BN 0,

Oh = {7 #3150 AN

1h = EFB1T

7.6.1.10 73T E R (SOVL) #7788 ( #uhtk = Ch ) [EAL = 7FFFh]

WRLE B 272 R N GUE , U203 R R OV OB A A o 22456 403 R R AR i s R A A6 ) G A, 37
=, R R LR BN P AME T R (BN AUE ) - SOVL FF 72N 7-14 iR,
SAEEI NS
# 7-14. SOVL FHBFEIHH
r FB eS| Shr BEA
150  |SOVL RIW 7FFFh WeE B B, DRI PO R SRR ) o

. #4HT : 5uV/ILSB ( ADCRANGE =0 i )
1.25V/LSB ( ADCRANGE = 1 I ) .

7.6.1.11 PR EBIME (SUVL) 74 ( #ilk = Dh ) [E£L = 8000h]
SUVL FF 72805 7-15 B,
Y EIE M
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% 7-15. SUVL HFF8FBRiH

r FB R St P8
150 | SUVL RIW 8000h BB T R |, DT RRIE (KB ) « —HERIENG

. ¥¥RET : 5uV/ILSB ( ADCRANGE =0 Itf )
1.25uV/LSB ( ADCRANGE =11t} ) .

7.6.1.12 BEITEBME (BOVL) &4 ( #itlk = Eh ) [HfL = 7FFFh]
BOVL Ziff#t W& 7-16 fizR.

IR [A R R,
£ 7-16. BOVL FHFRFB U
R FB KA y=10A BiH
15 R R Oh R . BRZHEN 0.
140 |BOVL RIW 7FFFh BB T OB B, DU it IR (RS ) . BAFE#
T, AURIE( . AT : 3.125mV/LSB.

7.6.1.13 B REBE (BUVL) /3% ( Hilk = Fh ) [E47L = 0h]
BUVL ZFf7#stn# 7-17 fizm.

R [EFCER R
R 7-17. BUVL F7 8 7B Y
i ¥R %7 S Ll
15 | fRE R Oh (6. HhiEh 0.
140 |BUVL RIW Oh VB F B OB | LURII SRR (RARYY ) o TEAF 58
A, URIEMH . Fe#eH T : 3.125mV/LSB.

7.6.1.14 EEET LIRBME (TEMP_LIMIT) &774% ( #ik = 10h ) [E4r = 7FFFh]
TEMP_LIMIT #4788 13K 7-18 iR

IR [E] B
% 7-18. TEMP_LIMIT &8R4 H
Br FB il §-Lina PEA
154  |TOL RIW 7FFh VB T LR R B | DG T B . — BN 4 .
TE UL B A4 B2 5 DIETEMP 277758 eh (41647 et | DA
SR BT AL, BT+ 125m°CILSB.
3-0 e R 0 LB, A5 H 0.

7.6.1.15 ThEET _LIREME (PWR_LIMIT) F774% ( #3k = 11h ) [E4I = FFFFh]
PWR_LIMIT % {788t 7-19 FizR.
IR [E] B
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% 7-19. PWR_LIMIT &7 38 B i BA

fr

FB

XA

LA

L

15-0

POL

R/W

FFFFh

BEM T HEENRE , URNDIRET LIRWEE. BRF5RR,

PR IEA -

TEM T BUR N HE B B2 5 POWER 27788 HPIRHEAT HLis , DR E
MR IE . FefilH T 256 x Ij% LSB.

7.6.1.16 #i&7H ID (MANUFACTURER_ID) & 775¢ ( #ulik = 3Eh ) [E I = 5449h]

MANUFACTURER_ID Ziff# 1% 7-20 Fim .

REIFNC R,
% 7-20. MANUFACTURER_ID &f758 5 BB
pr FB eS| Shr L
15-0 MANFID R 5449h LL ASCII #&=0i5z0E] TI.
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8 L AISEHL

&

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MNARER
8.1.1 BN EVIE MR

INA237 2otk 34 i v R B P N NTEE . IN+ A0 IN - 5] B2 8] S2 B B FE 22 A 5 N AT LU £163.84mV
i\ +40.96mV , EAE T CONFIG Zifi4eH ) ADCRANGE fi7. 2k Rl TEHE v OV & 85V, WA
IR AL AU - 256°C & +256°C |, {HEHER G| S8 N - 40°C £ 125°C.

2% 8-1 WA T i e B 2R AR &2 1 2 A2 B R M AR B K
% 8-1. ADC W ER(HE

¥ WERHE g
) +163.84mV (ADCRANGE = 0) 5uV/LSB
IR
+40.96mV (ADCRANGE = 1) 1.25uV/LSB
SR OVZE85V 3.125mV/LSB
i -40°C & +125°C 125m°C/LSB

PRAE SR I A 2R e R N AT 43 58 VSHUNT . VBUS Al DIETEMP 472812 H. VSHUNT
A1 VBUS A/ as HHIE it N 16 17, BT RS BIXUA B, 4390 B RS0 v DL IEE s il ; Rt
VSHUNT w8 AT DA IFAE , T LRl . VBUS BURE A2 N IER . i S e L& A o #i %
Ko, AT DUBH S SE B oy L . DIETEMP S /288 Fh 8w a4t v 12 A7, alilad e bl iR iR K/ANE
FERE N °Co %8 HE B AT DU IE(E B AU

AL | Z R A TR TR (B ) L ThER (RO ) MREM: | T 8.1.2 ik,

8.1.2 BRI R H

T AE INA237 B4 LA 225 Sy BT 4R A B AE | U AE SHUNT _CAL 27 %5 N —AME & Rl | 2 Bk
T A A A I F R A B . MEE 5 FE R 1 1HE SHUNT _CAL %717#%. CURRENT _LSB T & 17 i
B ( L2 85 N FAL ) (1) CURRENT Z72481) LSB K. CURRENT_LSB [ME T i AT A , tnfeak 2
s, EHBEE X CURRENT HFAMM 2 #HE., B CURRENT_LSB fHik /N #xillie , (H AT Wik
CURRENT f%:#: | 3% 5 CURRENT_LSB ik m i #% ( Am T 8x ) 4.
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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 & 23D 4.

SHUNT _CAL = 819.2 x 10° x CURRENT _LSB x Rsnunt 1)

Hrp

* 819.2x 10 & — AR EE , T RIG 2 M R T
* ADCRANGE =1 Itf , SHUNT_CAL [{JfH 4415 LL 4.

Maximum Expected Current
215 (2)

Current_LSB =

VTER , FULEARYE SHUNT_CAL & 47 2% B B I EREAT 70U FB I B JE TS . R in#3 SHUNT_CAL
FAELRMENE |, Wi CURRENT 217 2s il & 1 iR oA 2

{65 P £+ A6 SHUNT_CAL %47 S 8EF AR , 1T LAAN CURRENT %547 8% st LA 22 o 26 or (o it v . ik
£ i #% CURRENT_LSB 7 , JFE /7 fal 3 Hhitfa

Current [A] = CURRENT_LSB x CURRENT 3)
Hr

* CURRENT 2 M CURRENT 291782 Fhis2 BY P48
Al LA POWER 2577 88 HHol Dh 2 AH 1 B 24 4B, AR T FE R 4 1 4 A T

Power [W] = 0.2 x CURRENT_LSB x POWER (4)

Hrp

POWER & )\ POWER 27 f7 5% fh 32 Y 4
* CURRENT_LSB s&HJiiH5H K Isb K/, i fe=t 2 frse .

AR RNZ AR BEH R B, ST 8.2.2,

8.1.3 ADC fi i HcdR i@ R AR = ik g

INA237 075 1 e A R SR B T ADC 545t ] o % 880 SC R B P IME T B o Be |, GBI Tt — B R
Hrpers . IR £ ADC el [ ANEE - 2 E TSI RE |, XM R e VRS & TR MRLL , I DUEAR A As i
I RIS ASTEE . BURME T H-F R RORR A 20 A0 2t RG] | T RGeS e 1/ M Bl R
TG D S R AP S EECR , T LA INA237 1) ADC A 2300 HE5

R 8-2 WA T A SCRR I R T R R . B PRI B B Dy S0us. LRI TR PR ) HE R RO N T AR
I K 1A 228 (ENOB). ENOB A AR W - (L TH B 0Y 3K Rl DR S8 5 B (X 75 0 A
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2 8-2. INA237 Mg g
ADC FERITURN | WHRRTSEEORE | ooy o [EEEENOS e
[bs] H] (ADCRANGE = 0) (ADCRANGE = 1)
50 0.05 125 9.9
84 0.084 12.7 105
150 0.15 134 1.4
280 0.28 137 12.2
540 ! 0.54 141 12.4
1052 1.052 141 127
2074 2.074 15.7 131
4120 412 15.7 134
50 0.2 127 106
84 0.336 137 1.4
150 0.6 141 12.2
280 112 147 12.7
540 N 2.16 15.7 13.4
1052 4.208 15.7 141
2074 8.296 15.7 147
4120 16.48 15.7 147
50 0.8 137 15
84 1.344 15.7 127
150 2.4 15.7 134
280 4.48 15.7 137
540 10 8.64 15.7 14.1
1052 16.832 15.7 147
2074 33.184 15.7 15.7
4120 65.92 16.0 15.7
50 3.2 15.7 125
84 5.376 15.7 137
150 9.6 15.7 147
280 17.92 15.7 147
540 64 34.56 16.0 147
1052 67.328 16.0 15.7
2074 132.736 16.0 15.7
4120 263.68 16.0 15.7
50 6.4 15.7 131
84 10.752 15.7 141
150 19.2 15.7 147
280 35.84 16.0 15.7
540 128 69.12 16.0 15.7
1052 134.656 16.0 15.7
2074 265.472 16.0 15.7
4120 527.36 16.0 16.0
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# 8-2. INA237 7= {4fE (continued)
ADC HEMFAM | MURHFOENEIRE | epon e o (FHEENOS e
bS] & (ADCRANGE = 0) (ADCRANGE = 1)
50 12.8 15.7 13.7
84 21.504 15.7 14.7
150 38.4 15.7 15.7
280 71.68 16.0 15.7
540 2% 138.24 16.0 15.7
1052 269.312 16.0 16.0
2074 530.944 16.0 16.0
4120 1054.72 16.0 16.0
50 256 15.7 14.1
84 43 16.0 15.7
150 76.8 16.0 15.7
280 143.36 16.0 15.7
540 °12 276.48 16.0 15.7
1052 538.624 16.0 16.0
2074 1061.888 16.0 16.0
4120 2109.44 16.0 16.0
50 51.2 15.7 14.7
84 86.016 15.7 15.7
150 153.6 16.0 16.0
280 286.72 16.0 16.0
540 1024 552.96 16.0 16.0
1052 1077.248 16.0 16.0
2074 2123.776 16.0 16.0
4120 4218.88 16.0 16.0
8.1.4 B N\IEBIFE R FHIN

WIHTETA |, INA237 Jdid SLVFHI /£ ADC_CONFIG 27 f7 i th AR SL e e el [ AP B{E 0 | 148 7 2N A
PRI o e IS TA) R Aot 4 FL T R 2 P P R S e B, T S SR e 4% P i 2

W ADC E A K7 [E A W = 4HIRE 77 5 SR, TERER RS Bk B2 SRR S A kA (R AR 2 5] it — 2 )
B, IXESAF S RN IMHz 8 &, RIE , AE TR R AR B N A IR R B HLIX SAE S X E St
AT R U8 A5 T Y08 0 2 I P K L R T o BEL 2% RRCAT RT R T 0 Xl 000 2 v A 5E 1 s i T DA B AN TE . SRS A g
BB FERARREMCH BRI (BN 100Q 2 BAK ) MM R EAESETIEN. ZRAESNENEN T
0.1uF Al 1uF 18], B 8-1 Eor 1 7E5 N Ui s NI 5 25 (1) 2 F

XFFEE RN LR TN HIE R SR FRALE IN+ AT IN - ST RS2 £40V 270 R AUEM . —
NRZI OB VERE S as (53— Mg = . MERH & SR dnas BRI db s ( N E iR e ik e
R AR SCRF ) o THRROT RS 7T AE T BRI S, T LB R AT e I 4R 40V 2220 B 85V LA X B KATE
B o RS o S B H LA A2 6 BE PR A ) ST A R TR R AR R R A (B ARON BE IR ) KA. TR S B
I IIRTE A IBESFEE T BVt Bh v 7 — G M 2 A s T390 2 rl R0 2od vl de ] L P
A A L

X FAE e B U B A R B A e L B A AR IO N, S B A\ B R L & dV/dt AT e P EURA
R BEDER AT B R AT R e S EUL AR JE R . 2 B DL BRI AN [, 2 B D B dV/dt T RE SRR
BER AR K RS as R 10 ESD Ry Zhae . MAERM , @ dmS e s M A S E 10Q mpLes , Tz
ORI G 2L dV/dt #RE (RIS BLES IR 40V BORZE o LR AIUEE ) MR . A IRVERE th s HY AT e 4RI
8 Fp L 38 0T VA B 7 A RS B

30 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA237


https://www.ti.com/lit/pdf/TIDU473
https://www.ti.com/lit/pdf/TIDU473
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237
https://www.ti.com.cn/cn/lit/pdf/ZHCSNF5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNF5A&partnum=INA237
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237

13 TEXAS
INSTRUMENTS INA237

www.ti.com.cn ZHCSNF5A - FEBRUARY 2021 - REVISED MAY 2022
Load Vs = 2.7V- 5.5V
Supply

RFILTER

CF\LTER

0.1pF to 1uF
&l 8-1. B\ IEB
T Rerer » WK T 100 BRAFHIBEAE , 75 WUDRE 52 w48 2 4% 22 I 48 I A e

8.2 LA A

INA237 I 2 18 He R ARG A N it B L L 70 V4 5 i O 000 5 S Tl P AT RS o 3 B DA v 0 R RS A s I O RV, e
43U L BELAE S R % 7 AR e fe K e VF 2 0 B N L TR VE B (AR A7 A8 4 E , N £163.84mV 5k £40.96mV ) [/
BT, el & AT W e i) e Bt e 8-2 o

Vs =2.7V-5.5V

[] Vs
VBUS
48V
BATT IN+

LOAD

=

I

I

l CHARGER
GND

& 8-2. INA237 =l /=l oz A I

* I°C ADDR: 0x40

8.2.1 WiFEXR

INA237 i & e YT ol FE I /RN L BEL A% (Rsun) P2 AR R T o 22 A1 0 A0 A v P 00 2 2 P 50 PR s O 1 S 2D
o ERAAERINGE , WX ALERT S1BIBEAT4ifE | DANEN. T S8 SCR S B 4t 2 18

% 8-3 FI|H T K] 8-2 Firos HL IS ) e LK
% 8-3. %t

e P
HIT T (V) v
AL (Vow) 48V
28 R o AR (1 52V
SEH R oA
S HBEBE (Iya) 107
ADC JE[F%EFE (Vsense max) +163.84 mv
U 25°C
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8.2.2 FANW IR

8.2.2.1 #E# B

IR 8-3 e, MR¥EFTE ADC Y A A5 I B R BT (Imax) ATERCR SCVRIEGI B L (Vsense wax) THE M
BRI s KA . FESCR AR T AR, Z 0 N B AL 851 1 R KT EAE T B Vsense maxe W T4 7€ 1

S8, AR 5 R 1 Repunt BIERORME N 16.38mQ o /N T d5 K vk SEAE (1 85 5631 (0 b o WL BELAEL
16.2mQ. LTI , Repunt L ATRE AN B AL i RT3 A AF P AR TR

VsenseE mAx
Imax (5)

8.2.2.2 [ B4/t

afE INA237 [ — DR Bk B2 ADC FLE 71745 #I14h Lol | CONFIG #1 ADC_CONFIG 7747 #% &
BANENE , Wk 7-5 AL 7-6 Frox. EHERIN ERCIRASTS |, #8301 E NTE £163.84mV YU N EET I | 1Ml
ADC FREEEH MR . SRR AR . W BN E R EATF & BT R | MR EAERIR Vs T L
J& IE 5 B X L A7 85

8.2.2.3 XA I A A A AT i

IR HEZF AT 25 T BAE R GHAT Vs L HBT IERZmAE , DUE 2 AR i (R i R 5 AT &5 . IR0 BT A7 4%
M — DR T2 2 THE I LSB . RS KT AN 10A FIENL R Z A , 151 LSB K/hH
305.1758 uA. ¥ 52 1 M T CURRENT_LSB MIZrii tEFHAS Ik EME , S S B0 EREFHBREN
4050d (FD2h). IR AR E AL HETF AR IE |, K S8 T BRI T4 R N FE.

8.2.2.4 ZE S FHIHIEET(E

A T T AR R 7 1 A 6 2 A7 SR Ve B R BRI . SRR I R B A AR A R R 71 BT

AL IR 23 i BR ) 25 A7 2% (SOVL) BT gm ek W B I BIAA - 75 ZEgm 2 21 I 25 A7 25 P 19 H e Al 3o 5 9 18
1 e LA FL T S5 i o ZEIE R R A 10A , FEUER DN B BB A 16.2mQ , $RALF 2337 HE R R
HI7E 162mV. — ELEIE T 2030 F e BRAE | 20k He BIR il 2 A7 2% 149 agh T 3 3 oK 23 9 P BIR AR ok DA 29 L. LSB
KK

FEMRBI R, A R SR 1) 27 A2 4% 00 T B 162mV/5 u V = 32400d (7E90h).

A I 2 T R A B A A (BOVL) #EAT 4 fe ok 3 B A L s B i IR d s Al . AR bR rh B i R R
N 52V, B YnFE R A A7 A E R @ R H AR BE R BR LA 3.125mV R 4R F T R R ) LSB SR 1T
. XtHFAE , BOVL 2747 a5 1 H FR{E A 52V/3.125mV = 16640d (4100h).

WEFE ST FIRIER , BT SR 78 R AR LSB K/ LAY LSB K 256 fi. X2 A L 2
AFAR IOy 24 A7, 17 A 555 R 1) 2 74 R K B 16 467

1E Vg FHL RS | FA0 75 B SR ) 27 A7 2% o K 5 B O BRUME | I B 7R B AR A 8 Fa i B g A

8.2.2.5 ;1 HB A

IR PE SR L LSB ER M S ME . st ZR W& 8-3 frn , FIRAIE 8-4 fon 1% M 7 6 i)3R [
1B

Rshunt <

& 8-4. 1 HIREE
24 IR Bl LSB {2 TEAHE
S EE (V) 19440d 5uV/LSB 0.0972V
R (A) 19660d 10A/215 = 305.176uA/LSB 5.9997A
MEHIE (V) 15360d 3.125mV/LSB 48V
DIF (W) 4718604d H 3T LSB x 0.2 = 61.035156uW/LSB 288W
HE (°C) 200d 125m°C/LSB 25°C
32 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA237


https://www.ti.com.cn/product/cn/ina237?qgpn=ina237
https://www.ti.com.cn/cn/lit/pdf/ZHCSNF5
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNF5A&partnum=INA237
https://www.ti.com.cn/product/cn/ina237?qgpn=ina237

13 TEXAS
INSTRUMENTS INA237
www.ti.com.cn ZHCSNF5A - FEBRUARY 2021 - REVISED MAY 2022

U R SRS (AUEAE ) o AR DA AR R A . R AR 2, R
BRI iR [PME B e A A — A 1o REEE AT U Oy 2t ), J5iER E e BT AL IR 1 LIRS
Fig ZHEEIE . RS, NORZAE B Oy Bk d] , RIS . fln, R R R EGR [EL 1011 0100 0001
0000. Ry MSB HA1MH 1, Prilixie — i, FEXEAIHFm 1 ¥4 0100 1011 1111 0000 (19440d) , M
® 84 T HIERGIRE , 1ZES 97.2mV KR K. W IR BHE Y UE WA R R R AE
-97.2mV.

8.2.3 NI LR

8-3 MK 8-4 ToR 1 T i Lk I Wb i) ALERT 5[ RINA L | SE4it By 50 us , “FEMEIFHBE N 1, IFHxT
TR Z e , SLOWALERT {7 BN 0. X TiXLeoRipcas i k&l , /£ ALERT J8iE BRI 7 ReAME , DLEIR
VI 22 I s S PR AR AR A o S SR R ) P AR R AR v, ALERT Wi N2 B2 AT iA 21 ADC e 18] £ 4 7y
2, WlE 8-3 P XTI BR ) B AR R SRR S 0, ALERT SRV i ML (8] T AAEZ) 0.5 £ 1.5 M
Wz A2, i 8-4 Frx. AMBEBESEAT S5 N ADC HH B Eh A | R AA 7 kg Rk . tk4h , ADC
ABTEEAT RAE LISRAG SR, BIL , AT 46 0l e 5 5 MR ¥ WA AL REL T 46 R i e SR A L i 1
Wi 7 T3 32 B 1 o AR IS TR) AT RESE AT | PRIOE , 72 i N (] R S B R S v, AR O T e 2 R s e A 7
TR R, BRI N AE T ADC Fe e Al 1.5 5.

...........................

--------------------------------------------------------------------

. ! : ! ; ! .
-M---. ------ 6 'I"_"3'7"9""|'r ------ : ------ ': ------ :' ------------ :' ------ : ------ ': ------ :' ------ : ------ '; ------ :'-|----
. aximum Delay: 37,9 s ! ' ! ; Maximum Delay: 73.2 ps 1 i
PRp— L —— | —— | R — L S | | p— L — [ . Lacamaad | Esaessd Gy P Py ROl e d ---A--L ...... R o L.J....
! . ! ! . : ! L ; : ! ; . . ] ;
‘ . . . . ' : : : : . . : :

H‘:r:::;_:;ji:}::::

e
Minimum Delay: 24 ps

-------------------------------------------------------------------

Fault Threshold: 0.2V

BUS Voltage
(1V / div)
ﬂ

JR——

BUS Voltage

(1V / div)

------------------------------

ALERT
(1V / div)

B —
ALERT
(1V / div)

1 1 1 I
‘ X : .

S S S| - AN GO T e
! Minimum Delay: 12.4 ps | | X . :

TIME (10 ps / div) TIME (10 ps / div)
P 8-3. RHRNISIATIF] ( SRAEGE NI ETHIE )  8-4. SRR ( FREGRIATHIE )
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9 HFRAREIN

A N PR R LR R G L R L Vs MO0 R R BE S . Blin , WX Vs ML TN SV
FRUHLE T 0 3 SRR L (R ) ATRE S 85V, TETER , TR AL | S R\
THRBI A EE OV % 85V JulE NI f Ik . NG /e 31 T30l B GND 5 BT g A o

K P i ) R 55 it PR 2 e LT E ST e 1 I PR A s TR YR OSSR I AREDE O 0.1pF . AR
W 24 A T OEL 70 RO ) 82tV 5 A PR 25 R PR A s SR AT ) LR 75

10 i [/

10.1 fii JRiTHFE

MR R SCEHE L 4 RADER NG (IN+ 1IN - ) BRI R . XFOERR AR T RIER N 5] 2 7]
UK R A FEL BEL PR LT P AT IN FRLBELAT AN R 2 B RN 51 I Z TR AE AN K R . ST Akl
HLRH AR AR AR H AR, AR(TATOM  BA FH T AR 2 S BU™ BRI AR 72 . FRE 55 B H A 8 O A BN R AT RESE I Fe
PR REAN 5] B

10.2 7 Rl

Al IN+
Sense/Shunt
,_EE A0 IN— Resistor
(1)
m_[[ ALERT VBUS ®
Alert output —
@ 4 SDA GND l—("‘»
] 1
2 Supply bypass
Y ! scL VS -
interface m_EI: capacitor
{:::; Via to Ground Plane
O Via to Power Plane
(1) VBUS 5l 2 St i p i, DUHT 53T it 5
(2) 7] DAEAR S I DR ETIRES
& 10-1. INA237 A R H]
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11 BSOS SR

11.1 BSOS E BridE 0

TR EPHEA , 1 SHE ti.com LIRS B SCE e . s a7 SR AT, B A BT S B
IR, AR SURTEAE R | B BT ST SORY L A BT T e .

11.2 XFEIR

TIE2E™ CH IR TRMMEES R R | Wl HENLT FIREIE ., 2 IiE@s Mt 8. SRNAR
B R B O i) BT SR T I DO B B

BERERN A R TTIRE “HRRE” L. KB R IEAMIER T HARME |, AR TI WA 555
T (ISR -

11.3 FEitn
TI E2E™ is a trademark of Texas Instruments.
P R bR B H & TR Y
11.4 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

11.5 RiER
TI Rk RAAERI B HARRE T ARG 17 BEAERE 1 A2 S

12 HlA HEMEITIEE R

PUR U A S AU B AT IS 2. X5 B 1 E SR Aol v] B . Ble A2, A SATER
HASX WS HHATIET . i SR UL B R (0 S RCA 15 2 0 22 0 A A
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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 ©)
@ ©)
INA237AIDGSR Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 2371
INA237AIDGSR.A Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 2371
INA237AIDGST Obsolete  Production VSSOP (DGS) | 10 - - Call Tl Call Tl -40 to 125 2371

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

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

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

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

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

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

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

OTHER QUALIFIED VERSIONS OF INA237 :
o Automotive : INA237-Q1
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NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| A0 |<—
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 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
INA237AIDGSR VSSOP | DGS 10 2500 330.0 12.4 525 | 335 | 125 | 8.0 12.0 Q1
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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)

INA237AIDGSR VSSOP DGS 10 2500 366.0 364.0 50.0

Pack Materials-Page 2



DGS0010A I

PACKAGE OUTLINE
VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

AT SEATING PLANE—— "
PIN 1 1D .
) — 8X|0.5 — :
10 [05] 1)
= T ]
— 2X
[
1 | m
===
T il
29 T T (4 [0.1® [c]A® [BO | 41.1 MAX
NOTE 4
T
v/ \
\ J ‘ E 1
h ,l 0.23
e TYP
&SEE DETAIL A 0.13

)

0.4 0.05

DETAIL A
TYPICAL

4221984/A 05/2015

NOTES:

-

s W N

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
. This drawing is subject to change without notice.

. 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.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-187, variation BA.
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EXAMPLE BOARD LAYOUT

DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

10X (1.45)
10X (0.3) j r SYMM (R0.05)
TYP
| ::/
= i

-—— = ——

|

|

|

i 1O SYMM
T == %
8X (0.5) 5 :; :i:]

Li (4.4) !

6

LAND PATTERN EXAMPLE
SCALE:10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ ) METAL SOLDER MASK\x i OPENING

4 r=— 0.05 MAX

ALL AROUND

NON SOLDER MASK
DEFINED

{ }
=
J 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4221984/A 05/2015

NOTES: (continued)

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

Texas
INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DGS0010A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

YMM (R0.05) TYP

T1OX(1.45)T S

10x<0.3)L ¢

1 ‘ |
== | v
b | ——]

|
)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221984/A 05/2015

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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ERBEANRRFH

TIEEF BEEAM T EEHE (@FRER) . RIUTAER (SRR ) . MAREMRITRY, WETE, RLEENEMER , T
RIEXAREE T HEEMARRERNER , SFETRTEHE Y. SEREARKNER SR TRIDEMSE =75 MR RA R RER,

XLEFRAEER TI =R TRITNASTRARER, BFETREUTEHIE : (1) HNENHMARESEN TIFR , (2) ®it, B
EANHEHNA , ) BRENMABEMRREUREMERSE, ZRENAFEMBER,

REFRMALTE , AR5 TEHM. TI RGN TRXLETRATHARZFEMRE TI =@mOMEXNA, FEARMEFANXLERRHITE
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