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5.8 MAURHE (42)
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680 T T T T T 11T 150
Continuous 12C Write Commands - =
\ <
AR | |5 120
< 660 s
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5 ;
O 640 =
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1 10 100 1000 3000 1 10 100 1000 3000
Frequency (kHz) Frequency (kHz)
B 5-22. Tk g SESMRR AKX R 5-23. KW g ST KK R
1.01 1.005
1.0075
N N
I 1.005 L 1.0025
= =3
3 1.0025 )
5] 8
=) 3
I 1 g 1 —
fra I
5 0.9975 5 —~—— .
g s
® 0995 2 0.9975
(o] o
0.9925
0.99 0.995
25 3 3.5 4 4.5 5 5.5 -50 -25 0 25 50 75 100 125 150
Supply Voltage (V) Temperature (°C)
& 5-24. PRI R L5 HL YR K 2 i 5-25. PESE SRR S IR RAI SRR
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6 40 B

6.1 MR

INA237-Q1 #F2 —3K BA 12C e D i Rt R I SOR A o i8R AT AU i L o 28 v R P
FE, [RIN T SRS B 1 1) R G b BEAT MERA RSP 5 A I . DD WA T A7 AR W HEAT ROGHCE , A A ORI
K A SO S B R AT . A RTEMINH ARG R , WS P 6.6,

6.2 ThRE HHER
VS
IN+
I: SCL
IN- Volt c
. oltage | Current SDA
MUX 16 Bit 9
ADC Power | Temp A0
VBUS —
A1
=
Oscillator Out-of-range ALERT
Threshold
GND
6.3 4t i A

6.3.1 ZL)GER /LB T)GE

INA237-Q1 [ 2.7V Z 5.5V HE TAF , (AR A& ik 85V [ HL T EA L R AT . M &l /e IN+ i
IN = 5] JE A S 41355 45 7 o EL 88 95 3 40 6 B 7517« INA237-Q1 TR N 2 11 o N A5 i 7T DA s T 2844 Fi s
HE Vgo MINSIIAL ST R SRR R TSR A - 0.3V 2 +85V |, X843 1% #81F JEH & & i 0 A A0 e i il &, LAt
N BB AN B YR R T EARRST , T e TR B T 1 R YRR R, 2k R S IR R AT G T O P A A
1E , AR

Zan MR Vys SN RS AR LI, JFIEL S s AR B AR A I R L . 20 i U AE IN+ AT IN - 5
JEZ AT ON T A2 s DA A S s g S AT I . TN B ) B G VB R AT LA OV %2 85V, 1 I M 1
I EEJE IR LA -40°C £ +125°C.

TR A F R R MR A A A B 2 % S T B S ADC i 6-1 BT

ADCp ADCn
o 0
@ Bus Voltage
VeusC e
< Q Shunt Voltage
<>
‘.r.//._/\ 4 @ Internal Temp.
A
-
IN+ [} oo,
—T]—» Apc N+
IN- “o——
Vs +——P ADC_IN-
( ) —
o—
PTAT Temp.
Sensor —
o——
MUX digital
Control

B 6-1. mERA L BENE
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6.3.2 pFiE

el 6-2 Fras , ARSI FL R 4 U I 2 5 T SRR I D 28 . DR A R T A R T BB AN O )
LR . WAYINEE] SHUNT_CAL #F 74 MME A%, MR & S RE R NE . XL E DR E NN
rEFEME ( BRAEFEBOHE R EN 1) IAEGEE DN RN as . BROGIASREAZ )G |, it S i A
DIRAEHINBIZA BINAF A SN, BEIETAREAIE eI ME. EINE 7 HTAREARIE AR B H i
MINFFOLERZIG , FR A S B 201 8 0 28 20 A B2 A B 23 A 4% oh T I Bl 52 B
. XA GHAT |, FEA I AL T 1]

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

AR S SR
umumuﬁumumumumumumumumumumumumum
L T 3 X R I R T YR TS

| Power Average

| Bus Voltage Average |

| Shunt Voltage Average |

B 6-2. hRIHTR

6.3.3 fEhi B B

INA237-Q1 RATAEFARK A A E i, B4t 7 LAES . INA237-Q1 B fRAm A f B HLii AT AR AR 1 E T AT
ARBORZE N IEAER BT R E R 5 — MRS | BEREAEAS 5 B e o BT Bl 2 i 3 4 N i 5 s Sk
PG o R AR GBI EOR A5 b, SR N DR &2 AREARRS B AR . BRI, e T A7 AE AR i L P
Wi, HER A IE B AT 3 B T AT B AR S o A B IR A 59— DL 52 RE 6 A5 FH S8 KA 0 it H FELA R v
BRI B /I B R AT o S B KR 23U P BELAEL 8 85 1 i 0 o it 00 1V 22 2 Y [ VN 1 RO

LRI B FHRFOER , INA237-Q1 i (i B i/ BEE B IUT MG , i BRI, A
- B B AN, W&l 5-14 R,

6.3.4 Fi5/E A-> ADC

ZHEM ADC & — kRt KW Fe . (RIRIE A-= ADC |, B 7E SRR/ H S I s 1 00 ) fiL . Pl il i 4%
£ ADC i A\ IS 2 i R 2 RIE S B M, W&l 6-1 Frn. ADC ZEH T SLEUEIR IR I &= A , JF
FIAESEAR R | IR RENT LI T A SEEL - B AR T . ARSI A R, RSB RARR e  ADC BASR
B OV MR s, AT KR EEH Y K R GE A FBh 235

INA237-Q1 A I#R#E ADC_CONFIG 2777 4% 1 () T MODE 37 i B Il & 70 3 F I« s 2 o, s RS i FF L
R R Ao X A ke o ok U e o0t R BBV R BRI R — 25 SRR P i A T RE R R R
MM FHER o M AREREFIIE TR, ADC 345 )G, Fet Ja K T A B 25 A7 4 HH S B0 | IR SE{E 7R 4%
e 258 TR AT I B R . AR E R 2 R TR R e N R L S [RIAE 50ps B 4.12ms Z [ W E
PRI Y F7E ADC_CONFIG 75 A7 2% HgmFERIME - Jrt B B0 & 4 N\ 4% 0P e e, DR I 2 96 BT 8 N AR e B ) B ok
FEAN SN BV e 8 A A B N B . 29 ST, R e R S AR T S R g b, I B s
Yl BEEPAT , HREERFRENBE NI, EESETEERE , SEEMN A T ey, biE
AR EL . XS AR PR AFE SR S B AE g, HRIENI T — A e e e M e ah TR, 7EIX Fh % L
T, % A AR AR IR S R IE AR AT e

ADC 13 W FlE ks (JES MMk ) , i ADC_CONFIG #1728+ f) MODE /it 'H . 7S , ADC
SN EAE , LRGP HH 788, W BTk . AR H#iA N , ADC i I Frid # b A\
WEAE |, 2 )5 ADC 2\ L=t | HFEE S A MODE 4 %A — AN ks % . 5N MODE {744 H 7 I 2 3
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JA BN IEAE AT I & S B SR8 . BARTTBERN BB F | Hok B BWRER BRI T, EREE T iR
Wb E ( DIAG_ALRT ZA78%th ) CNVRF £z ) LIS B b fh % #5453 ANMRLAE BT E45 R A8 55 52 1R 1
i€ o

FEULNELLT |, BB et 25 h5 5 (CNVRF)

* 5N\ ADC_CONFIG #iffes (R ARRSL ) ; B
* 1! DIAG_ALRT %474

4 INA237-Q B8 0F T — S R | 2 PR ECT 51 S T S A (R F ), J0 6.3.2 k. i
A BT GIAT |, RN B 1]

g #Zgih At TR R R, ATRLERAE 0 (BB ) # 510ms JE[E XS CONFIG % A7 #5 i
CONVDLY {7 #EAT4iFERAER INA237-Q1 Fefle. W HAHRGERHAT RN D HEF N 2ms. BOAFLT , FHIEiR ik
BN 0. HEANHMRARE N T S e R, Rl IR B TREATINE R o 5 7[RI AT R R A R R
FOMLFT AR, T SEIR P> AF R LN B, DA ASE A H e AT P e I B R RN 384T . 3 304E , BRI ADC ) A B e
BEIEAFWRIT |, (H A B AN S RIS H AN UL C 4> T 3R A0 BE A I Tl HHEAS T 2 2k .

6.3.4.1 {RIEBEF I8P 2

G PR T — MBS IR BE |, X ADC it s AT S ORIE G | XA BT REARE S o A YRR A AR
AT A R B B AR AT N R TR BIRREIRAS o T AT AR ML I8 AN [ £ i P A (1]
Bt Ter (A 50us £ 4.12ms ) o ERXFECE T , 5 MRIEFE HBUER AL | 2505 t Bir i Fe 45 8] BLAf €
I 5E N fnoTen= 1V Toro IR U8 B A% AL T3 12 T 38 1) ool o ) AR B b 224 . 18] 6-3 JoR T k3%
1.052ms 445N [ BRI P08 5 25 WL o
o ™
-10 W

Gain (dB)

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

I E] = 1.052ms |, Y A

Goot

& 6-3. ADC $iZ 5

6.3.4.2 RiFE HF S E AP EETHE

SR B HLIATIRIE) ADC S [T By 50 u s %) 4.12ms [, e 10 R 1 A0 VF2 % 7
VRS B AT R LI . %A PR SOVE AT R0 T S0 S0 10 T 3 UCH 5749 1024 MR 2 1. BT
F T 51 R STHURE) TR 4 M. % 6-6 55 ) ADC_CONFIG 77 B L T H X4 0
B 1R RIF S0 SRR B 2 VR . AL NG D FOF A9 (0S| 7 BLIRE INA237-Q1 (19 ADC 47
RO . TR0 6-4 I 6-5 U] T EEHn FURITIS T SR A 5 1
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Conversion Time: 50us

LN N AR R L LA R NI
L

L L] 0|

>
g Conversion Time: 1.052ms
=
8
T 1T 1T
Conversion Time: 4.120ms
i "'.."l."'. T ".L'.'.""."".'.' L1
AR A RS
0 2000 4000 6000 8000 10000

Number of Conversions

Bl 6-4. B SHAMATRIFRR (FIHETHE =1)

Conversion Time: 50us
=
8
Z; Conversion Time: 1.052ms
o
Conversion Time: 4.120ms
0 2000 4000 6000 8000 10000

Number of Conversions

Bl 6-5. B FE SR AR (FIETHE =128)

S B N ) A0S S5 s 45 B 5 B 4 S A AR P 40 B o A P R T S 4T k2 M 7 R BS 0 25f7  (ENOB)
LS E | 20T 7.1.3.

6.3.5 e EIRG 7

PRI BRI — AN IR B | IR R R T BB EMNT 0.5% MAEZE. 2 EIRY 742 ADC ##k
FROIE U o B0 T D 25 i 7 [ s e N T A A o DRI K T P ST o T 0 T Vi Ok 5% i 7 0 o4 g 4 5 7 AN TR 88 91 BB P
fRFF—$. LHUG , PR # ADC K175 300us A HEIAH] <1% HoiERasEtt. — T erfasE , ADC 4
P B RS TR 2 T 5 BRI A S

6.3.6 ZZ/R W FIE R

INA237-Q1 f4F—/NE AT R ALERT % 51, Bbs1BIA) F T Hd 2 /N2, 8502 38078 fi 22 R 5 8 1 it
R NEITH , FT4875 ADC ##5e if. % 6-1 T iFI K2 W32 SR s | F B a2 1 s e R AR o6
WY R, Bt iEid ALERT 5 IR 45 X 512 .
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% 6-1. ALERT 2 M3t

INA237-Q1 £ DIAG_ALRT ##z8Hitikasfr Ro) | BHH ﬁiﬂ%ﬁ%ﬁ% FAARRINME

0x8000 h

( kMY )
Ox7FFF h

( ZHEHIHMG )
Ox7FFF h

- ! BUSOL BOVL ( AN, AR IE
)

0x0000 h

LR ICT IR BUSUL BUVL ( MG | AR IE
18 )

OXFFFF h

S ET L I TMPOL TEMP_LIMIT ( ZHERIHNG , IURIE

)

Ox7FFF h

( ZHEHIHMG )

IR R Al SHNTUL SUVL

Sy R SHNTOL SOVL

Them T LR POL PWR_LIMIT

L DIAG_ALRT #1788 i THE M N2 il R T ALERT 5188, % A7 30 6-13 fn | I A T I At Ae ¢
WAL E 2 ALERT 51 HIZh6E.

o BB AMERE — Wik T ALERT 5l BIESEFTE 12 Wi 2 -8 CIERR G |, SLIDREUIR ORER I OB . 2
DIAG_ALRT #ifr#s ¥ Z A1 ALERT 5 IR . v L@t % B ALATCH 75 F b Ihie .

o g AliRE — 24 ADC H O oe i H g i E Ot 8wl B DB, i ALERT 51 E 7. wTeUE
W E CNVR 7 i b Thfg. Wl LUBE CNVRF AL EBU e C sg s E |, 1618 CNVR A7 B i)

o PR E IR ELEL - VPSR T EIRME S ADC AR RS BOR A EAT EL . 24 R O R A B AR
B, X BT g P — 2D R RS, DB R S SRR AR, (B2, BT PIME T E R AR
—EMIE] , 2B AR . AT LUEE B SLOWALERT 475 H b Thag

o EEWRTE — YRR ALERT S1HIBIESIRA . iH7ER , ALERT 312 — M FR L, S a0m I 2%
Edre BRANFELLT , ALERT 5 S FREFA RCRE |, TLMEA APOL #& il FLAc B s il m H PG 20h
HE o

ALERT 3| IRk A v @i 5B DIAG_ALRT 17483545 1) HoAth 12 W Th g

o g H — B MATHOF 17 380R |, MEARIZE SFEN A 7403 H I

o fAEFVIRE — B MEMSTAT fifa7n , I3 8RS R BB MR ISR A8 IERIB TR | A0
IURZATECN “17

24 ALERT 3| JHIC B AR5 ADC 352 AR | ALERT 5| B R A F iR & . B 6-6 s T — AN R

H 28 F#ss ADC B se AT | 1 INA237-Q1 #3221t e (i ) F4F. SR RIEF. i E A

T I LR R
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-~ , |
Shunt Voltage | / Shunt Over Voltage Threshold TN gl
- | |
Bus Voltage N 7z A}
9 |- T N— ! Bus Under Voltage Threshold | >
-~
ol | -
i Over Temp Threshold =
Temperature
PN
Power <& i Power Over Limit Threshold >
ALERT
(ALATCH = 0) | | | |
(APOL =0) ' - : : 1
(CNVR =1) BUV BUV SOV SOV SOV BUV BUV
SET CLEAR SET & CLEAR & &
- No diag. error - BUV oT oT
Conversion Complete SET SET &
Reported oP
SET
& 6-6. TEIRAE
b
6.4 2o
6.4.1 KB

B TP FAR S (RSl ) 24, AR — A SR (JEi ADC_CONFIG #f7 43 () MODE £t
), AR S R FRIRE] SpA BUR , JFORHIRE N S5 N i 1 PR, SRR IR 1 % AR A P A e e U
PRI . R T ORI, T U NN IR (A A ds o SRR ORIRAE IR, BB 53— ik

FERWIIT |, AT RUA S AT B e . AR e it , ADC THIRH e ; Fedse il , @1 L RIR [ 21 5¢ otk
&

RS

B, BB AL T I LRSS HEE REKIRE . AT TR I I b A0 BOHE 1 5 B A 28 551 2 11 48 0 g 384 o
HIRHEFE |, W 5-23 Ars.

6.4.2 &N

M Vs FFEECT 1.26V (M8 ) wF, rf S8y EOOVB0NE , thif B R AL (POR) EoNA . W LLE 1
CONFIG #ffas it & RST MR Ash Fahastt R AL, BUA ERFFAF 8 i R R DS Aras iR R AL 5 . 4517
AL AR A BERL AN 6.6 FTR .

6.5 ZRiE
6.5.1 PC #{r&0

INA237-Q1 7 SMBus 1 12C £ 1 XA A5 Bh s Fiz 7. @id s SDA F1 SCL £k B Se Bl 3 28 1 & 42

SDA 1 SCL 5| BHIHRFA 114 5 1l 3 UG {1 11 1) 318 90 s AR e 22 A i A 4 M R R il i N D (LR 2R e 75 () o o IRV L2
K VAR A R Dh RE 4R R BN B 7 /O £k | H R & 24 (147 Ja B AR A BT o K PR R b ik 2 30 NGl A5 4% 8 1) 8 5
o XGNP 2 M 25 AE 2R A B 2 TR) ) S B A5 5 i i B LAt S BILAE 2R Gt b B T O M S YR
Ao FE—AENRI R AR (PCB) b1 2 2 7] 5 432 s R B6 1) 4% £y 2808 5 R el /0SB 15 2R B TR O R A 2N . B 15 2
% I Wi AT R AT R A N BU T /O R AT R | T AT 25N S AR A AT A S AR R M AR N T 4R B A L A

4,

INA237-Q1 L Ergtw st ( 1kHz % 400kHz ) Flgndti = ( 1kHz £ 2.94MHz ) FfEH#hi. X T B f Sk
T, WA s A AT, FEIES SMBus 3.0 L.
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NT 5 INA237-Q1 #EATIESS | E SR 200 SEilad — M B s CF Uk 7 1 OR SR Bh a3 R AL . A BhER AR bt
AR 7 AL AT A ASTTIEAL , XANTT R B R AT B UL R TN R AT

A A WA RS - A0 AT A1, K 6-2 FIH T 16 ANTT Rg bkt — AN ki 5 BB S HE . % SR A
MBS EXTSIE A0 AT A1 RRIRESHEAT RFE . 0 ERAATFIE S 2 i € 51 PIRAS . 24 SDA 5] R3]
A0 5% A1 DL & 2e bk | 12C bk MSB 7 E44MME 100ns AR A] | DABGAE 2848 50k 1IE# .

& 6-2. Huhl 5| A B AR 4Rk

A1 A0 HhBhas ik
GND GND 1000000
GND VS 1000001
GND SDA 1000010
GND SCL 1000011

VS GND 1000100

VS VS 1000101

VS SDA 1000110

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

6.5.1.1 &L 12C #5474 0 5 AHREL

L INA237-Q1 E4EE AR A7 A IVTRAT S ONIE A, AT SRBURHZ A A7 as VT 1) o A3 5023 17 A AR B2k ) e 8
P, ESN 6.6, AAFAHEEAUE (W& 6-9 Fron ) s2AE RIW AL A L ~F A4 B &5 A Uik 7 9 2 Je 4 A )
BT REF RS N R B A AR A R BT

HNGAE RN E BRI AT AT AL | b RW RO . 5,
PRI S — DM RO . ERAFARRE N — AR YT I (A A A Ik . R A A Sk (EDRE 35 A 2R 4R B
SRR AP KA B SR 2 AE A . N DSOS N AR AF S TR B AT SIS A A . SRR R Bt
T AT DO AR BT AR A 1R S AR OR S RO AR

WA, B NBRAEAE AR AE AP A2 2R FR Bt P K R 5 — BB 5 78 D U A U 18] R AZ B U — D A7 48 . O TR
AT AR E SOV BT I GRAE | U A AR A h SN T IS AN BRAE I K Al B A
FA(HA, RIW GRS ) R R A ae e T ADORSEIA . EmBSNEE. e, RS ERITHFE
I Gl B A AF Bk (o RIW A& T ), BUORE S itan &« A&~ —ar , &4
TR AT A IR TR R R A A R R A T o XA TR ER AR E SRR A IR B I 2 A Ik
AREFAT BT, (WArEe AT B ) BAURESE AN B Y T2 A AT I I AR B T B T 2 AR R
A, B AT IR B I S R Bt AR . R ENF — A AR AR AT R R AURAE WAL —ER
IBFFAFARET T, PO R S AT 10, ERNZER N — DA

67 JRR T 5 NSRRI P P 6-8 R T IR . 0 R T B A 16 2 (B IR
BORRIE M A IF TR E AT | 2B R0
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1 9 1 9 1 9 1 9
SCL
T T R T S S A I I I T A D IS IS I U A N A A I A A AU U A
SAWANRYH OO NN OO0 0000 AV IO OAWOHOO00L0.AN
Contater Torget Treer Torget Tt Comter

|—— 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, JEi AO AT AT SIS E R E S BhEs At Bl T e . B SR 6-2.
B. LSS EIE ARG E (PEC) , WARATIN B R .

B 6-7. EATH AN FE

DVANRYH 0 00aWE DT OOVO000L00,

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

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

A, ilRE AO R A1 ST BEEL AT AR E S B SR AR E T B E 2 6-2.
B.  MiRJERrEERE A BRI . IR R E DRI A BOTER A AR 525 K 6-9,
C. A LA EAsfF ik ACK,
D. &M G R E (PEC) , APATINGIY .
Kl 6-8. B FHE KN P B
1 9 1 9

[ I B T T I T T T O O (O I B B
T T A Ay Y (Y N (S A (S A SN N S AN (Y A S N
SAVANIRYD OOANAN O 0000000V
Start By ACK By ACK By
Controller Target Target

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

A, I AO R A1 IR BEE AT R E S B SR AL T B 2R 6-2.

Bl 6-9. SR FF fF AR RET e

6.5.1.2 Bk 12C A=

MM NI, SDA Rl SCL ZR g #BM: - hr BB 2 s i P . R8I AR — AN IFIa 5, Bl & — A AU B 477
A1, g EE (HS) 28NS 00001XXX. iZALHfEA T 400kHz [)HRH# (400kHz) A FIFR#E (100kHZ)
(FIS) #il Bk AT o AR AFAX HS F AT BEAT B A, A5 1R A 2 5 3 A RS D7) 46 Py 50 i 8 2% DA S ¢
2.94MHz 34T

WG, ERAEREZ NI &M ( EENIT R XM RA 5T GEFMMEINNF ) o EXANEEREIFMEZ
&, s FIS 8, BRAR VIR T A 2.94 MHz. AEfE S 260 | 2 08 R 108 sh Ak
SERARFRAE HS B AZ 12645 HS BTN 2300 10 BT A7 B B 25 LA SRR FIS B
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6.5.1.3 SMBus Z3R 37

INA237-Q1 ¥ it AN, SMBus 245 v i di: . SMBus 24 i N Ay {7 B 1) 4 B 28 F SR A DUs S s iR ) . 2424 HY
PRI, RS AETT DL R R 0 N A B g E ki (0001 100) ( BB/ B N EEA S BSE ) o FEREIRI N 2 J5 AR fA
B R () A B 2 A 2 e A O R e N R AR 2R R A e SR AR IR &

AR N RS RIS JUN AR F A B AR 28 X — A5 12C @A B R T A B bR g B AT
N, BRI o FE AR A R I 2SRRS4 N, TR 8 S R T 2 Ak S R LR B R R N
fRHL
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6.6 TR

6.6.1 INA237-Q1 /748

* 6-3 Bt 1 INA237-Q1 #Fffas. & 6-3 MR s A7 as i BAN AN R B AL E |, IF HAEE s £7 45

P2
% 6-3. INA237-Q1 H175
Wik EFREEA FIEBAK FRRA (f1) e
Oh  CONFIG i 16 B3|
1h ADC_CONFIG ADC T2 & 16 5|
2h  SHUNT_CAL PaRlitidic 16 B
4h  VSHUNT S L 16 5
5h  VBUS L 16 5
6h DIETEMP JEL RN 16 5|
7h W L I 4 S 16 5
8h POWER TR 24 B3|
Bh  DIAG_ALRT P27 b 5 RS, 16 %)
Ch  SOVL SR B 16 %)
Dh  SUVL SYTRR 16 3
Eh  BOVL LR R R 16 3
Fh  BUVL BRI FE R 16 5
10h  TEMP_LIMIT BT IR 16 5
1th  PWR_LIMIT e T IR 16 5
3Eh  MANUFACTURER_ID #3&E7 1D 16 L

H A ) R G RS AT & SN R BT . K 6-4 JER 13 FH T b B4 vy i) K B (R AR Y
* 6-4. INA237-Q1 V5 [ KRG

6.6.1.1 i B (CONFIG) %7758 ( Hiht = Oh ) [ 4L = Oh]

WARE R |1

R

R R B

HAKH

w w EX

SRR

-n | e

CONFIG % {7 #5155 6-5 iR .

pEAEIE NS
% 6-5. CONFIG FEas 7 B8

pr FB eS| Shr L

15 RST RW Oh Sffr. BERREN “17 SER—A 5 F i R R R 5 R
KT 577 38 S RN BRI
Oh = IE¥I847
1h = RGHE R &7 % B B IME
LS EATIER .

14 RESERVED R/W oOh 1RB . W%iN 0.
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# 6-5. CONFIG HFHFHBFBULH (4)

A B £yl =LA UL

13-6 CONVDLY R/W Oh Pl 2ms [#125K 5 BAIEE ADC SR .
Oh =0s
1h = 2ms
FFh =510ms

RESERVED R/W Oh Y. IRZI32N 0.

4 ADCRANGE R/W Oh IN+ 1IN - 22 8] {70 S i PV R e 9%
0Oh = +163.84mV
1h = + 40.96mV

3-0 RESERVED R Oh B . IREEN 0.

6.6.1.2 ADC Fi. 8 (ADC_CONFIG) %752 ( #ilit = 1h ) [£4L = FB68h]
ADC_CONFIG #7311 6-6 fir.
RF B R,

% 6-6. ADC_CONFIG #2837 B

A FB& p il =X A AL
15-12 | Hst RIW Fh FIPH AT LB R LR AUt IR iR FE SR , 8 MODE i b
FELERE S R
Oh = Xt
1h = fil K B MR, Hd
2h = fil KA HLE | B
3h = fil Rk A B RS 2R,
4h = fil kiR RE , e
5h = fil RIGE RS L E , By
6h = fil & R R A L
7h =Rl SR Jri AR |
8h = i
Oh = LR 2k iR
Ah = {GELL i HUE
Bh = FE S50 A 2k FL R
Ch = {\GELLIRE
Dh = %42 525 F R &
Eh = 3 258 BEF1 43 i F R
Fh = &85 2R 209 f R FE B
11-9 VBUSCT R/W 5h AR I R R S ]
Oh = 50us
1h = 84ps
2h = 150ps
3h =280us
4h = 540us
5h =1052us
6h = 2074us
7h =4120us
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# 6-6. ADC_CONFIG #7387 BUH (4)
A FB b=l =LA ViEH
8-6 VSHCT R/W 5h W B 43I0 R U 1 R AT ]
0Oh = 50us
1h = 84ps
2h = 150us
3h = 280us
4h = 540ps
5h = 1052ps
6h = 2074us
7h = 4120pus
5-3 VTCT R/W 5h T BB R 0 ) P e 1)
Oh = 50us
1h = 84pus
2h = 150ps
3h = 280us
4h = 540us
5h = 1052us
6h = 2074pus
7h = 4120us
2-0 AVG R/W Oh EHE ADC BE P P ETE EE T AT A AR
2 >0h i, AP IE TR SE S T A A A
Oh=1
1th=4
2h=16
3h=64
4h =128
5h = 256
6h =512
7h = 1024

6.6.1.3 /iR HE (SHUNT_CAL) #7748 ( #ulk = 2h ) [E6Z = 1000h]
SHUNT_CAL %17 8:n# 6-7 Fizn.

A EEE M SE 8
% 6-7. SHUNT _CAL 8L Bt BA
R PR KA g4 ]
15 RESERVED R Oh 8. TR%& 8 0.
140 |SHUNT_CAL RIW 1000h A BN SR — N B | TR TR (2 ) 1

S i HLRH .
XA B CURRENT 212280 .
W72 FHETHE.

6.6.1.4 73R B E (VSHUNT) %7228 ( #ulik = 4h ) [E4L = 0h]
VSHUNT %7233 6-8 Fias.
A EIE M S8

Copyright © 2025 Texas Instruments Incorporated R 15 23

Product Folder Links: INA237-Q1
English Data Sheet: SBOSA27


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina237-q1?qgpn=ina237-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSLF9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLF9B&partnum=INA237-Q1
https://www.ti.com.cn/product/cn/ina237-q1?qgpn=ina237-q1
https://www.ti.com/lit/pdf/SBOSA27

INA237-Q1
ZHCSLF9B - JUNE 2020 - REVISED JUNE 2025

I

TeExAS
INSTRUMENTS

www.ti.com.cn

% 6-8. VSHUNT 77837 B it B

fr FB XA LA L

15-0  |VSHUNT R Oh
AT
5uV/LSB ( ADCRANGE = 0 fit )

1.25uV/LSB ( ADCRANGE = 1 i} )

gy AR B . A MIBE

6.6.1.5 S HENE (VBUS) &4 (Hitk = 5h ) [EfL = 0h]
VBUS Zi 74 W15 6-9 Fin .

REIFNC R,
* 6-9. VBUS FFss 7B
pr FB eS| Shr L
150  |VBUS R oh BRI . CHERND | AL IE.
KT : 3.125mV/LSB

6.6.1.6 {2 E I E (DIETEMP) F778% ( #iik = 6h ) [EfL = Oh]
DIETEMP ZA7#s i3 6-10 fi7R.

A EEINSER
% 6-10. DIETEMP &8s FE Ui B
Br FB KA Shr L
15-4  |DIETEMP R oh PR LR . A MR 4 .
KT : 125m°C/LSB
3-0 RESERVED R Oh RE . TR&EN 0.

6.6.1.7 HiJii45 f (CURRENT) #778% ( #ulik = 7h ) [EfL = Oh]
CURRENT Z A7 23 15% 6-11 FizRs

A EIEEI M S8
% 6-11. CURRENT R B i
L FB FR Shr L]
15-0 | Wik R oh PR AR (R ) . T ERIRNIDE.
W 7.1.2 FHME VL.

6.6.1.8 TiE 4 F (POWER) #78% ( Hullk = 8h ) [EAL = Oh]
POWER 7 /7 #5113 6-12 s

Sy EE NS
% 6-12. POWER SR B i A
A FB sl RAhL Uit
23-0 POWER R Oh THEAHTh R .

B e ( SBAONTURE ) o
KR THRR. 1IE{H.
W72 HE R .
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6.6.1.9 LWTIREMEIR (DIAG_ALRT) &7758 ( #uitk = Bh ) [z = 0001h]
DIAG_ALRT @ {72804 6-13 fim .
bR S NS

% 6-13. DIAG_ALRT #7587 B8

fir

FB&

RE

LA

L

15

ALATCH

R/wW

Oh

HEMRBUA R R E VB IR | IR ERE O, I ALERT
SRR R G AL AL A AR -

AR A R AL BB VBB, ALERT 51IAT ALERT #rE AL
FE IR 5 IRAEA 2, B3I 5 DIAG_ALRT Zif7#s.

Oh = i&M]

1h = PifF

14

CNVR

R/W

Oh

BB N T I B A B A O R (A1) B AL
ALERT 5|, Fa/ni e e se .

Oh = ZXF ALERT 518 b8 st dibr &

1h = J5 ] ALERT 5| J{I_L it 26h5 %

13

SLOWALERT

R/W

Oh

JEFIR , ALERT Thig B A A 52 A T (.
SCRERT LR I ks ALERT 3EREIFHIE 2 5
Oh = 4EF4 (ADC) {4 L1 ALERT ik

1h = P 1 it ALERT EL#%

12

APOL

R/W

Oh

AR M MEAL € ALERT 5 JEIAR 14
Oh = IEH (RHSFER, JHR )
1th= M (FHBEPER, R

11-10

RESERVED

Oh

TRE . BRZN 0.

MATHOF

Oh

WERHEARIBE S MR RERIE , ZAEEN 1.
AL RN BT D) FR B AT RETE K

Oh = IE%

1h = Jith

D AUE AR 5 — DR T B0 R -

RESERVED

Oh

RE . SREEEN 0,

TMPOL

Oh

USRI R R R T LR AR R IR, WAL E N
“1 ” .

Oh = IF%

1h = B T PR S

24 ALATCH=1 B , S8 BE S N %7577 885 bR iz .

SHNTOL

Oh

n 2R3 P e O LT o T PR A TP B BB AL , Ui
BN “17 .

Oh = IE'%

1h = iR s T _ERRF A

2 ALATCH=1 it , JE B S Nz 3 A asTE B iz AL .

SHNTUL

Oh

UL LR P A T T B2 47 e (B, 3%
BB “17 .

Oh = IEH

1h = SRR T R

4 ALATCH=1 I , SEI a5 A %217 B 241

BUSOL

Oh

D R 2 P I e P T o T R R A AR A P BB AR, Ui
R BN “17 .

Oh = IE%&

1h = B4l ks T LRF

2 ALATCH=1 It , il i SR G N A% 55 A7 A BR %A -
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% 6-13. DIAG_ALRT HH5BKIH (4)

fr

FB

XA

LA

L

3

BUSUL

R

Oh

IR B S B ARG T B2 SR T R IR A 7788 v MBI BRAE , Wi
R EN “17 .

Oh = IE%&

1h = BZHEET T RF

2 ALATCH=1 It , i SRR G N A% 55 A7 i B %A -

POL

Oh

B SR T AR A T AR PR AR A A R BRI BRAEL , WA BN
“17

Oh = IE%

1h = DiReE T LIRS

2 ALATCH=1 I, 3 BRI R G N A% 25 A7 i BR %A o

CNVRF

Oh

R TERR , WZAL R EN 1,

Oh = IE%

1h = B ek

2 ALATCH=1 I, 388318 BRI S N AZ A7 A7 45 B0 B8 I A A e 4RI
FRiZAL

MEMSTAT

1h

BOSRAE S P BT 2 2 W) T BRI AN, %Az BN 0,
Oh = f7fif 2R AL In A iR
1h = IEHIZAT

6.6.1.10 733 FERIME (SOVL) & A48 ( Heht = Ch ) [EAL = 7FFFh]

I ARAE SL A A T N U, T2 R DI RAE O OV i A B A o 25008 20 I R M o s A £ P S,
B, SRR L AU E O IX P AME T B ( BIBUNRE ) - SOVL A7 ik 6-14 .

A EE M
% 6-14. SOVL FAEBF B M
B ¥R KA ghr BiEA
150 |SOVL RIW 7FFFh VBT LB A, DRI AT IR TR ) o AN

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

6.6.1.11 AR ERE (SUVL) F448¢ ( Hhilk = Dh ) [E£L = 8000h]

SUVL Zf7d i3k 6-15 i,

A EIE NS
+ 6-15. SUVL Fi7a¢ 7B
Bz FB el Shr L
150  |SUVL RIW 8000h BB T BB, DI UE (KRR ) « i

fH. ¥ T : 5uVILSB ( ADCRANGE = 0 iit )
1.25uV/LSB ( ADCRANGE =1 1if ) .

6.6.1.12 4T EBE (BOVL) 47748 ( #hik = Eh ) [E4L = 7FFFh]

BOVL #Ff7#s i 6-16 Fias.

AIEIMBPSE
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# 6-16. BOVL &FFas Bt

R P S HH

15 |{RE R oh (RE. WL O,

140 |BOVL RIW 7FFFh VR F LR IR, DRI B I (LR )« TR
AR . T 3.125mV/LSB.

6.6.1.13 B XK ER{E (BUVL) #F {74 (Hihtk = Fh ) [EfL = 0h]

BUVL i f£8a13E 6-17 Bz

A B EMINSE
# 6-17. BUVL S F28 7B
Bz FB H7 Hhr BE
15 e R oh R, A2 0.
140  |BUVL RIW oh BT R B, DV R K (KRR ) « EHS%
o, BRI . ¥¥#KF @ 3.125mV/LSB.

6.6.1.14 B & T LR E{E (TEMP_LIMIT) 27228 ( #il = 10h ) [5ZAL = 7FFFh]
TEMP_LIMIT Z7E 814 6-18 s

A EIENIM IS
% 6-18. TEMP_LIMIT &{52 7B il
R FB KA Shr ]
154 |TOL RIW 7FFh VBT A R, DI AR . — RN
UL B A I (E B 5 DIETEMP 257758 eh (0 HE4T Hete | LR
R BT BB, BT 125m°CILSB.
30 |fH R 0 B A2 0.

6.6.1.15 Ti%E & T LR (PWR_LIMIT) F7£% ( #ik = 11h ) [z = FFFFh]
PWR_LIMIT 272840 6-19 s

REIFPCEZR.
& 6-19. PWR_LIMIT #7785 7B Ui
hr TB Bl LA g
15-0  |POL RIW FFFFh BCE T B A, DRI T BB, B S30R

PR IEAA -
FEM T B NI E B 5 POWER 274748 FP IR BEAT LU, AW E
ROAERBIL DRI FP T : 256 x Dj% LSB.

6.6.1.16 #ili& R ID (MANUFACTURER_ID) #77%% ( Huik = 3Eh ) [R4L = 5449h]
MANUFACTURER_ID Zf7#s i1 6-20 Fin.

A EE NS S8
2 6-20. MANUFACTURER_ID 725 Bt Ui i
r FR HA st PEA
15-0 MANFID R 5449h LL ASCII #& =01z TI.
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7 NI FSEEL

ik

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e

s R TSR TR . P RIS F IR B, AR R G T RE

71 NHARBE
7.1.1 N E A HF

INA237-Q1 23 i mEN =AM AN TEE . IN+ AT IN -

1B 22 1) SR 6 R 22 0 B N AT DA

+163.84mV B¢ +40.96mV , &I+ CONFIG #7483 # ADCRANGE fi7. S8 EMEAITEEA OV &=
85V. P IR E AL R EE N - 256°C & +256°C |, HEHERHI S8 Iy - 40°C & 125°C.

RT-V R T oriinds. S LORIR R 1 AR L AR K

# 7-1. ADC WHERE

25 WEREE g 3
T +163.84mV (ADCRANGE = 0) 5uV/LSB
TR
" +40.96mV (ADCRANGE = 1) 1.25uV/LSB
BRI 0V % 85V 3.125mV/LSB
5 -40°C % +125°C 125m°C/LSB

PRE T R AR . R R R R N A T 43 i VSHUNT . VBUS #il DIETEMP 75472512 H0. VSHUNT
A1 VBUS FFA7ds Aoy 16 A, BT RS XA R, 2 U I R PT DUR IR s Rt

VSHUNT A I3 E /T LU IE{E , AT DU fifE. VBUS B E AL NIER . B B e L& B 1 R
KN, T LK BE B o L . DIETEMP 25785 TR A w4 o 12 47, il g L Bk 4y s K/ E
Py °Co iz HE AT DU I B 5 qE

AN, iR R T IR TS AR (L8 ) L DU (AR ) MRIENME , W 7.1.2 Frid.

7.1.2 BRI F

T AE INA237-Q1 A5 4F LA 2 B85 R B i i FE , L ZI7E SHUNT_CAL 77 {74k 5 N —/ME & 1l | %18
B e T 2 FH oA P AR A R B R A 20 VA LB . SHUNT _CAL 77 2% AR A b i 28 — N AR5,

CURRENT _LSB T fE i H i ( L2285 A7 ) i) CURRENT 277748 LSB # K. CURRENT _LSB fftidt T
BRRTUHEBER , AT AR, IWEBEEE CARF RN 2P, B CURRENT_LSB 1H /N7 ¥
R, B8 T L CURRENT % , 8% N CURRENT_LSB i m s ( AmT 8x ) .
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RsHunT JE H T-76 IN+ A1 IN - 5] = AR 22 45 H R A 2 Tt 2 i FE BEAE . ADCRANGE = 0 i, i BA R A
115 . ADCRANGE =1 It} , SHUNT_CAL HJ{fi 2 Ziiebd 4.

SHUNT_CAL = 819.2 x 10® x CURENT_LSB X Rsyynr (1)

Hr

¢ 819.2 x 108 R — AW ERME EE , FH T30 UFE 2t AR5 15
+ ADCRANGE =1 I} , SHUNT_CAL HJE % 4i3kLL 4.

Maximum Expected Current (2)

Current_LSB = S15

THER, BUERYE SHUNT_CAL &5 A7 a4 B B A(E REAT 703 Fi S TN B JE T 545 1. SR In# 3] SHUNT_CAL
TAEAIMEAZE | WiEd CURRENT 784k 5 M iR E N % .

(SR SHUNT_CAL % A7 LT 4R AL , 7T LA\ CURRENT 2577 iU DA e oAy e O WU Pl . I
Z¢ft 4% CURRENT_LSB #15 , JFH L F AR -

Current [A] = CURRENT_LSB x CURRENT (3)

Hrp
*+ CURRENT 2 M CURRENT 291782 iz BY P48
A LA POWER #1788 HH TR AE 32 HU N 24 748, 148 LR A RSN TOFS -

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

Hr

POWER & )\ POWER 27 f7 5% fh 32 Y 148
* CURRENT_LSB s&H it 5H K Isb K/, WAt 2 Fre Lo

AR RZ AR B R, SR 7.2.2,

7.1.3 ADC #i i1 H 958 F IR

INA237-Q1 {0 75 P REATA R0 #E R BUR T ADC et (8] o iZ a8 fH SCR U P BT ThRe , A8 Tt — D i
RBCT M . LA AF ATk 3 ADC B4 (B FI T BME TH S ThRE | XA RIE RS = VAR, JF UEARAI A% &
SEHUE RS ASTE R BURAE 5 BF F ROMR S 0 A 1 R G A, T AR GE MR AR B A/F M e R A
Jlo G DNEL HS AR B R, AT RASEE INA237-Q1 1) ADC A Ry HE 3.

RT-2 GG T A SR i R R e i B I PRI B B Dy S0us. LRI TEMR P ) HE R R N3k T AR
DA 1A 22 (ENOB). ENOB A AR W A I I AR T 5, 3Kl i 2% RS 58 B 1A R 75 20 A
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% 7-2. INA237-Q1 Mg {468
ADC HEMFAM | MURHFOENEIRE | epon e o (FHEENOS e
[ks] H] (ADCRANGE = 0) (ADCRANGE = 1)
50 0.05 12.5 9.9
84 0.084 12.7 10.5
150 0.15 13.4 1.4
280 0.28 13.7 12.2
540 ! 0.54 141 12.4
1052 1.052 141 12.7
2074 2.074 15.7 13.1
4120 412 15.7 13.4
50 0.2 12.7 10.6
84 0.336 13.7 1.4
150 0.6 141 12.2
280 1.12 14.7 12.7
540 4 2.16 15.7 13.4
1052 4.208 15.7 14.1
2074 8.296 15.7 14.7
4120 16.48 15.7 14.7
50 0.8 13.7 1.5
84 1.344 15.7 12.7
150 2.4 15.7 13.4
280 4.48 15.7 13.7
540 16 8.64 15.7 14.1
1052 16.832 15.7 14.7
2074 33.184 15.7 15.7
4120 65.92 16.0 15.7
50 3.2 15.7 12.5
84 5.376 15.7 13.7
150 9.6 15.7 14.7
280 17.92 15.7 14.7
540 64 34.56 16.0 14.7
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 13.1
84 10.752 15.7 14.1
150 19.2 15.7 14.7
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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# 7-2. INA237-Q1 BEFEMERE (42)
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
540 256 138.24 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 25.6 15.7 141
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
7.1.4 A IERTERFT

WHTATIR |, INA237-Q1 il se v H F7 72 ADC_CONFIG ZF A7 i th L B iy (A M A B0 |, $2 6t 7 2 g
FRUEIRTR o e S [R) W Ao FhL s R 2 P P U B S e, T SR SR b 4% L Y i 2

WS ADC B A R IR ] A e 7 H BE 7 5 BRI, 2R R IR A AR AR A I Ak o A O AL 2 51— 2 [
Al XELAE SRRy IMHZ B0 &, Bt WO 7R B SR RS A AR NN JE R BLR 25 5 . X s St
AT I Ak A A L S P A L L 3 JEK P B4 RO AT BE TR S0 00 2 v 4 58 P R T T LA RS AN T . DR ERAS A
R, ERARATRAR AT R R A (G Dy 100Q B AR ) MIFE R A ST IR I, IZR AR EWEN T
0.1pF A1 AuF 218 [ 7-1 JoR 1 AR5 A\ i IS 8 B (1 &1 o

XA LR TN BB R . SR FRALE IN+ 1IN - ST RS2 £40V M2 ISAUEM . %
ISR, S TES ORI A, R B TAs EmBLR R e (R B ik e A AR
SCRFIZHR ) o VH RO UL B P RE- S BRI Sh , T LU S b AT REER I SR F ) 40V 227> B 85V AL X B KAE
fH o RS o S N AT AR 6 BE A ) ST AR TR B AR RS A (B IO BE IR ) KA. TS B A
DIMIE i HIBES R 200t gl 7 — S i s g, T D0 2 v e e A r L%
I 77 A 1 L
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XF T 3 A B — 0 B N VA R 2 £ RE LR LS AR NP, N B N 0 F R B0 B dV/dt W] RES SRR
TR . IR B AR T RE S R EUL AR R . 2 BT DA B AN [ SR RO R dV/dt ATRE S TERR
PER BRI RGOS AT ESD fRIFIIRE . MNARN] | @i 5 S RN R EC) 10Q FIREAS |, AT
ORI o2 0 dVIdt Wk ( EE BEER AR 40V SR ZE S FLRAIUE A ) MIREN o 4% HRVTORE 45t K VG L R X
B P SEL 2 X HE A B2 AR R B /)
liLo—aL' Vs = 2.7V- 5.5V
upply

100nF

Reirer

Criter

0.1uF to 1pF
B 7-1. BB B
T Rewter » WZMERH KT 100Q B =T 100 Q [ HUFH 38 23 PR 25 1% 22 FE 0 AR et i

7.2 LEIN F

INA237-Q1 (1% 2 1 R RTAT B N\ i 5 FEL A A0 V4 A e, AV 00 8 0 L P9 (1 F At o o T2 A s 4 % 3 i b 0 P AT
Jrade 43 L LA IV BB A% 77 AR I B K SR VR 22 2 S N U VE T ( ARAE SF A7 38 B | O £163.84mV Bl £40.96mV ) 1)
SR EL . e B R T I D R R FR R A P 7-2 B

Vs =2.7V-5.5V

LOAD

=

I

I

l CHARGER
GND

& 7-2. INA237-Q1 =500 &0 52 A

* I°C ADDR: 0x40

7.2.1 #itER

INA237-Q1 Il & L I it Ao 25 A P VAR DU PR BEL 2% (Rgmun) P AR B RS o I A I AE A I 00 8 2 Rt ol Js 00
HOFR, CRRAERIIRE. 7T ALERT 5 BIBEAT g fs , DA R T %8 SO S sl e 4 e o

R T-3 5 1 7-2 P R BT EK
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R 7-3. %t 5HK

BitSH PR
MR HLE (V) 5V
B AL (Vo) 48V
AL VAT I A R 52V
IR 6A
R B (Imax) 10A
ADC 3t FliE#% (VsENSE mAX) +163.84mV
IELBE 25°C
7.2.2 A FE
7.2.2.1 EFT R

R 7-3 NE , ARIEFTIE ADC Y A o5 I (1 B K FIRL (Imax) AR SEVRIEGI LIS (Vsense max) T
LB AR e KA . AEBOR IR T AR, 220 A FU AN a5 0 (0 i K AR VS Vsense maxe X453 5E 3
2%, R EX 5 tFEH Repunt MK 16.38mQ o /T 5 K E S48 1 d5e 30T 1) e v v BELE

VSENSE_MAX
N rvvera (5)

R <
SHUNT TMAX

7.2.2.2 iR B34

#afE INA237-Q1 13— 20 2 IR X B 4511 ADC BLE w74+ . #)45 L HlS , CONFIG A1 ADC_CONFIG #i 74+
WENENE , Wk 6-5 F1K 6-6 Fin. TEMEGA FRURET |, #8415 B ONTE £163.84mV 6 FE AT & | 1M
ADC R /s e . SRR ANEE . R BN B AR A B ER | M EAERIK Vs T B it
JE EHf T B X ST A7 A%

7.2.2.3 MRS R AT IR

SRR UE B AT 48 T BAE BRIRIAT Vs R IER4afE |, DAMESSLFRAE it IEAf R AT 25 3. B B %5 s
HIZE— DR 7R 2 tHE IR A LSB 8. 7Es KA N 10A FITE TN Z AR , 51 LSB K/
305.1758 uA. ¥ i 1 M T CURRENT_LSB /i HLPH B FIIEEME , S B o BREF A B KEN
4050d (FD2h). 1R KAER B0 IMRESTFEME |, B SEEE T HIR KT 4 R N EE.

7.2.2.4 W BRI RE

AT JEAE T T kA R (L G R A N ) e 2 A7 2 P OR R B R BRI . SRR O A A R A R AR 6-1 TR

AL A 6 A A FR ) P AE A% (SOVL) BEAT SRR R B I I BIE . 75 B gmFE 31 b 25 47 2% 1) H s A2 o o g o 3 R
e LA PR AR . R oRBIT | A RE Y 10A , BRI L BE B A 16.2mQ , FRAL 430 B T R

fIFE 162mV. — ELREE 1 20 I BRAEL , J0-JA0aed s BIR 1) A 45 (04 B0 A0 R i e o 23t Fb B PRAEL B BA 23 Y WL T LSB
KAPRAEE

FESE ARG, i s BR ) 25 A7 a5 O THRME D 162mV/5 1V = 32400d (7E90h).

AR 2 s PR ) 25 A7 4% (BOVL) HEAT G Aok v B 2 v T b o T B B8 . AE bbb, i it il s A
N B2V, 7 E A B A A7 4% P (R IR H AR BUAE R BR DA 3.125mV ) 2 H R PR ) LSB B R TR
. BRILRBIN & , BOVL 2741 HARME A 52V 1 3.125mV= 16640d (4100h).

BWEFRET LRAER , F TSR 2 A7 a5 T B LSB K/ L - LSB K 256 fif. X2 P RIEAF 77
AT 24 4, 1 FL YA PR PR ) A7 2 AR O 16 A

£ Vs T ERHME |, AP R EARER A7 4 P IR W BN ERIME |, I B BEAE R FL I BT R -
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7.2.2.5 HHEIRFE

IR PE SR L LSB BRI S MU . Bt ZR IR 7-3 Fon , TR 7-4 J&on 7% M 7 61 3R (2]
fHo.

R 7-4. THEIREE
¥ BREE LSB f& THEAHRE
SRIE (V) 19440d 5uV/LSB 0.0972V
HLTE (A) 19660d 10A/215 = 305.176uA/LSB 5.9997A
BEIE (V) 15360d 3.125mV/LSB 48V
(W) 4718604d 137 LSB x 0.2 = 61.035156uW/LSB 288W
BREE (°C) 200d 125m°C/LSB 25°C

S B, SRR (EE ) R DL g R A% R EME . R AN RS S R
BB F 7~ IR [ B e s A AR A — N 1o XA T DU oy b s s e R AT A A m 1 DR
Frg ik E .. ARG, LOKZE RSOy, IR B s . Bl B I HE S EGR [T 1011 0100 0001
0000. BI2h MSB HA1MH 1, FrbAiX 2 — . RFXEEAIEI 1 ¥4 p 0100 1011 1111 0000 (19440d) , M
x 74 TS RBEREIRE , ZES 97.2mV MHEEMK. BT REME N AE , WEK S REBEEEA
-97.2mV.

7.2.3 W 4E

K 7-3 FIE 7-4 SR 7 xR R iR ALERT 5l | B8t 50 us , FHMEITFEREN 1, 3FHx
TAUS L4, SLOWALERT £ E N 0. X TiXE/Ryka i wai B , /£ ALERT @iE LA 7 RAN , LEIR
V20 50 W 55 2 e i e o AR Ak o G SR B 1 7 EE R B R 5 , ALERT i S B m ik 1) ADC %48 i [] 1 Y 4
22—, W 7-3 Fras e XTI WIGER I PR ) R R ) ds A v, ALERT 511w 2B 1) °] AYEZ) 0.5 B 1.5 N4
Wiz laARAL i 7-4 iR . AhERiE LR 5 A B ADC BB shANEE | AR AR e v AR 4L . Hk4h , ADC
AW T RAE LIRSS R | Rt R IT AR 10 b S 5 BRI v e W B (L (B T G R e B SR AR L AT 1)
Wi 3 P RN . AR R ) A A LTSN, R, R AR (R O E AN AR, R T A 2R E T A e el A )
VR R | AR N 2T ADC BEHt A F) 1.5 .

[ : [
5] It sk 5 ) O S
£3 [ | | £3
P Lo g i e e i i o 2 iy B iy g st g
s Fault Threshold: 0.2V S= : : ] , : : :
@ M ------ RTRRETEOTEs N SETEEEEEEE LSRR femee D f— - peenen SEEEE EEEEEE [ERLREE e EEEREE I T
' aximum. Belay: 57, 9ps. : , . : Maximum Delay: 73.2ps 1 |
------ R (ERE TS r | SR SR A SRS ) FSTSY SR e A T (O RS |
1 1 1 r 1
S ——— LM I |I;|,. } ............................................................. 1 - ‘
i | - = ’ | | ‘
3] . —— | LI 0 L O L U S xS Y
4= {11 ws i
=t S A I AL ‘ ............................ <z QLA B
| \
! ] ‘ | (L 3 I 1‘ I
------ el ST e i) - . e i L e
: Minimum Delay: 12.4ps | | Minimum Delay: 24ps :
TIME (10pss / div) TIME (10ps / div)
& 7-3. e A ) (RAEEEHERTBE ) & 7-4. TR BB [E] ( SREMER =T BRME )

7.3 HRMHEREW

AT N PR B AT LR R R L R L Vg MR DL R BE S . Blin , WX Vs ML TN SV
FRORL IS T MU B A AR R R I (RS ) AT RE S 85 V. THVER , LR m AR | AT R I
THHARZ 56 OV 2 85 V JE WA S . N3 S /e S L sl iy GND 51 AR ) S
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A5 BT T R 55 I HE AR AR R AT BE SR T B O FR YR AR b R . FEIR S R AR SS AEIE N 0.1uF . SRA
e Pt 7 B e LT FL YR ) I8 FH T B 7R A 2 R E AR AR A ] FE YRR S

74 %/
7.4.1 158

R SCEHEEL 4 HIERRR AN G (IN+ T IN - ) SESE BRI H R . 20RO T A CRLE SN 5| 2 [
ARSI FL PTG I P BEL PR PEL T o P GRS U0 PR PEL A e AN R 2 S B RN 51 B (R A7 AE AR A P . 3T AR I F
BEL I RR AR AE AR, AR ARSI 1 R B U AT 2 S BOU™ BRI R 22 . A YR 5% B P A A O B RR T e S LR
51 REIANE I 5] A

7.4.2 H it

4‘ Al IN+ E
Sense/Shunt
l—EE AO IN- Resistor
(1)
m_‘:[ ALERT VBUS °
Alert output —
@ SDA GND »
b L
2 Supply bypass
IC )
interface ‘m_EI: sc Vs :I:’_? capacitor
{:::; Via to Ground Plane
O Via to Power Plane
(1) ¥ VBUS 5 RSN AR E |, DIET A Th 25,
(2) ATEATEARAT I RAF BARES
B 7-5. INA237-Q1 i @5
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8 BRI SRS

8.1 A FF

8.1.1 JH X1

o JEMACE (T, INA2xx-Q1 ThiEZe 4. FIT R, R0 A 5| FMA

8.2 B U BT AN

FRWCORERNER |, 75 PHIE ti.com ERIEE ShoCIFIe . mith @Ay #EATIEN , RV AT A i £ 8 B Edi
o ARELPHEMGER , WEEEM BT SO P e & BT g

8.3 LRFHIR

TIE2E™ 2 Frptn 2 TREMAEESEER , T HEMNEFAREHRE. L RIERNBEMETHE. B8R
WA a5 R in) R R4S A 7R AR R B

BRI AN A E S TIRE HRERE” SRt XSS EIFA AR T H ARG |, JFEA— @ =B TS 15510
T B 253K

8.4 Fibr

TI E2E™ is a trademark of Texas Instruments.
F A b & 5 A & I .

8.5 FrEL B

H IO, (ESD) SR AR LB . A SR (TI) EEUCE IS 24 9 TS S M kb B AT B P L o 1S S0 5 T b B
A RSERLRE | TR AR IR SR R B .

‘m ESD AR/ S EBIUNRITERERE | KA SR, R RER R W REE A BRI, REFNVIEFANS
K ORI BE 2 S B E S LR RS AHAT o

8.6 RiFR

TI RiEE RARVER G IR T ARE . B B R A o

9 BT PhiieFk

T DU RRCAS B DR T BE -5 24 RS 1) TR AN (]

Changes from Revision A (May 2022) to Revision B (June 2025) Page
o HUH T A SCR RS BRI XS B IR TR T 1
o U T TS AR A IR A BRI AT A TR 14
I T BHFEILTS BT ettt 36
Changes from Revision * (June 2020) to Revision A (June 2021) Page
o BEFERMREIN TEER” A - BB oo 1
L R ¥ - - = WO 1
o HUH T AR I RAG . BRI XS B IR S HE T e 1
o EORT T AR BT A A S, LS R R ARIE B 1

10 HLA. BERAMTITIEGE R

PR DU RS AU, BRI IS B X E B R R e a M R ol T s . Bl i, A SATER
HASX SR HHATIEIT . AR AR BB R A0 A A, 15 2 1) 2 O A A

36 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: INA237-Q1
English Data Sheet: SBOSA27


https://www.ti.com/lit/pdf/SBOA499
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn/product/cn/ina237-q1?qgpn=ina237-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSLF9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLF9B&partnum=INA237-Q1
https://www.ti.com.cn/product/cn/ina237-q1?qgpn=ina237-q1
https://www.ti.com/lit/pdf/SBOSA27

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 6-Nov-2025

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
INA237AQDGSRQ1 Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 237Q
INA237AQDGSRQ1.A Active Production VSSOP (DGS) | 10 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 237Q

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

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

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

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

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

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

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

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

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

OTHER QUALIFIED VERSIONS OF INA237-Q1 :
o Catalog : INA237
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https://www.ti.com/product/INA237-Q1/part-details/INA237AQDGSRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
http://focus.ti.com/docs/prod/folders/print/ina237.html
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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i3 TEXAS PACKAGE MATERIALS INFORMATION
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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 —>| 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 O 0O O 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)
INA237AQDGSRQ1 VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
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i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 26-Jun-2025

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA237AQDGSRQ1 VSSOP DGS 10 2500 366.0 364.0 50.0
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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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https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
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