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5 ERAIE
Ta =25°C, Vg = 3.3V, Vgense = Vine - Vin- = OV, Vem = V. = 48V (FRIZFEIR D72 VRD)
R FANEAE EZE LR
AT
Vem mEERNTAL i Ta =-40°C~+125°C -0.3 85| V
Vveus | /SAEEEAJIHiGH 0 85 \%
CMRR [RIFHBR -0.3V < Vgp < 85V, Tp =-40°C~+125°C 140 160 dB
Ta = -40°C~+125°C, ADCRANGE =0 -163.84 163.84| mV
Voire S NEEA S
Ta = -40°C~+125°C, ADCRANGE = 1 -40.96 40.96| mv
v Vem = 48V 1.5 5 uv
o v AT Vew = OV 15 5 pv
dVoe/dT [ yih- A7 By MEBERYZH Ta = -40°C~+125°C +2 +20| nvrC
PSRR |v -y b A7y NBIELEREDOMGE  |Vs=2.7V~55V, Ta =-40°C~+125°C +0.1 1| uvv
Vos_bus | VBus A7 v hEE Vgus = 20mV +1 5| mv
dVoes/dT  |Vgys A7y NEERYZ R Ta = -40°C~+125°C +4 +40| uvIC
PSRR  |Vgys # 7ty MEE LB Vg = 2.7V~5.5V +1.1 mvV/v
Is AT 2B IN+ FE720% IN- DWFHND AT, Ve = 85V 0.1 25| nA
Zygus |VBUS EXD A AL E—F LR TIFAT E—R 0.8 1 12| MQ
lveus | VBUS v DU—2Eik S YhF YL E—R| Vgys = 85V 10 nA
Roirr ANEBA L —F A TIT 47 =R, Vins - Vine < 164mV 92 kQ
DC RBE
GserrR |V ¥ NEEDOS A 705 +0.01 +0.1 %
Gs pRFT |V ¥ MEEDZ AL FEERY TR +25| ppm/°C
Geerr | VBus BEDT (A% +0.01 +0.1 %
Gg prr7 |VBUs BIEDT AL FEFERT TR +25| ppm/°C
Prme EHOAEFHERE (TME) Tp = -40°C~+125°C (7 /L A/ — V) 0.7 %
ADC D43 fiRfE 16 Ewk
S MEE, ADCRANGE =0 5 uv
ALSB 5T A X Sy £, ADCRANGE = 1 1.25 Y
NAETF 3.125 mV
IR 125 m°C
LR 74— /LR = Oh 50
FHIEM 74— LR = 1h 84
LEHIRE#] 74— /LR = 2h 150
BRI 74— LR = 3h 280
Ter ADC Z i) Hs
ZEAIER 74— LR = 4h 540
JEHREERT 7 +— /LK = 5h 1052
JEHAER 7 4— /LK = 6h 2074
EHRER] 74— /LK = Th 4120
INL AR 2 +2 m%
DNL oy FEE R ERR 2 0.2 LSB
rayye)—2R
Fosc PR IR i 0D JE I 1 MHz
Ta=25C 05 %
Fosc_ToL | N3 IR 2D J8 I 35 8 75 A= 40C~1125C > %
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6.5 BRI (continued)
TA =25°C, VS =3.3V, VSENSE = V|N+ - VlN- =0V, VCM = VIN- =48V (ﬁ&:éﬂiiﬁ@éﬁb‘lﬁ@)
R \ F AN | RoME BUEE BociE| B
RETY
T 2 A -40 +125 °C
Ta=25C +0.15 +1 °C
T B R B
Ta =-40°C~+125°C +0.2 12 °C
EIR
Vs BIREE 2.7 5.5 v
Vsense = 0V 640 750| A
la B I RFEE R
VSENSE =0V, TA =-40°C~+125°C 1.1 mA
lasp Hr kR, vy b TV VR —R 2.8 5 pA
B , S$7—7 7 (NPOR) 300
Tror T NA AD LB R - - us
DRSO ANAVNEE el /RS 60
FUEVAHA
ViH oy 7 AJjL~0 | High 1.2 Vs \%
Vi aYv 7 AL~ Low GND 0.4 \Y
VoL oy 7L~ Low loL = 1TmA GND 0.4 \%
VOH =74 a1 VI ngh IOL =1mA VS -0.4 VS \%
lio Leak | T V4N Y—2 AT 0SViNSE Vs -1 1 pA

(1) FBWEROREELR) 7 MO BEL T ET
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6.6 ¥4 = JEH (SPI)
B®/ME AFE BAME| HAL
ST IV e A H—T A&
fspi SPI & NE K 10| MHz
tscLk_H SCLK High §f#] 40 ns
tscLk L SCLK Low Mft] 40 ns
tcsF_scLkr CS 3ih RS0 ID SCLK 32 h BV £ T 10 ns
tscLkF_csr T th D SCLK 325 FA308 CS b B3 ET 10 ns
trrM_DLY S VARG HE(T) 50 o
tmosi_RF MOSI 325 E230 [ 325 FANEER], 10MHz SCLK 15 ns
tmosi_sT MOSI 7 —% &7 v 7 IREH 10 ns
tmMos|_HLD MOSI 7 —% - A— /L N IRE[H] 20 ns
tmiso_rF MISO 325 1230 [ 325 TV, CLoap = 200pF 15 ns
tmiso_sT MISO 7 —% 2~ 7 v 7 K] 20 ns
tmiso_HLD MISO 7 —4 « Ax— L R ] 20 ns
tcs_miso_pLy CS St H TNy s MISO 5 —Z DA IR ER R £ T 25 ns
tcs_Miso_Hiz CS DB BNy MISO DA« AL —F L ABIERFE] £ C 25 ns
(1) ATvar, SPIALZ—=T7=A AT, BB Low IZHRFFSNTODIRY, CS B OBl B CHEIEL £,
6.7914XVJH
trRmooLy
-
: O
tCSF*SCFKR | tscikw tscLk L tsotk L |
| \ | tscLkr_csr
SCLK
ty oél_FF
tmosi_st_ ! tmosi_Hip //
MOSI undefined MSB LSB undefined
tmiso_rF tcs_miso_Hiz
MISO — High-Z MSB LSB X EH High-Z—
tcs_miso_pLy < p» twiso_HLD
tmiso_st

6-1.SPIZM1 X JH
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6.8 EHEAEE

TA =25°C, VVS =3.3V, VCM =48V, VSENSE =0, VVBUS =48V (%Llﬁﬂﬁ@iib \BE@)

Temperature (°C)

[ 6-6. > v » FANRBESKREL SREOMF
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2 2
s s
p=) 3
Q. Q.
o o
o o
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 4 3 -2 A 0 1 2 3 4 5 5 4 3 -2 A 0 1 2 3 4 5
Shunt Offset Voltage (uV) Shunt Offset Voltage (1V)
Vewm = 48V Vem = 0V
B6-2. >+ FANFT7Ey FNEBEORESR B63. v N7y NEBEOBIESDT
0.25 ! ! ! ! ! ! ! !
0.125
=
g 0
3 5
& 9
> N 5
3 0.125 \ ]
)
5 N =
e -0.25
2 N~ — -7
& ]
-0.375
-0.5 T T T T T T
-50 -25 0 25 50 75 100 125 150 5 -4 3 -2 4 0 1 2 3 4 5
Temperature (°C) Common-Mode Rejection Ratio (nV/V)
B64 v bANAT Y MEELBEORR E 6-5. FiA{ESRELOHIEST
200 | | | | | | |
% 195
i)
5 190 o
c « \\
S 185 ,
8 : 8
2 180 ‘ 5
[0} Q.
é 175 &£
c
g 170
5
§ 165
160 |
-50 -25 0 25 50 75 100 125 150

T
20 -15 -10 -5 0 5 10 15 20
Shunt Gain Error (m%)

VCM =24V
6-7. ¥ ¥ bPANT A VEREDOBER T
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6.8 EXAEMFE (continued)

TA =25°C, VVS =3.3V, VCM =48V, VSENSE =0, VVBUS =48V (%LZ%Eii\@fib \BE@)

50

25

| - /—\\

Shunt Gain Error (m%)

-25

-50
-50  -25 0 25 50 75 100 125 150
Temperature (°C)

VCM =24V
6-8. ¥ PANT M Y RELEEDBRE

Shunt Gain Error (m%)

100

75

(o)
o

/

o

-25 /
-50 L/
-75 /|

0 10 20 30 40 50 60 70 80 90
Common Mode Voltage (V)

6-9. ¥ ¥ FANT A VRELREREDBR

Population

T T T T T T T T
5 4 3 -2 - 0 1 2 3 4 5

Bus Offset Voltage (mV)
VVBUS =20mV

6-10. X\ZAANF 7y FNBEOXEST

Bus Offset Voltage (mV)

2

1.75

1.5

1.25 || .

0.75

0.5

0.25

-50 -25 0 25 50 75 100 125 150
Temperature (°C)

VVBUS =20mV
6-11. NRANA 7ty MEELREDBR

Population

T T 1 T
20 -15 -10 -5 0 5 10 15 20

Bus Voltage Gain Error (m%)

6-12. NAANY A Y RAEDEENT

Bus Voltage Gain Error (m%)

125

100

75 -
50 \
25 \

S~ T

-50 -25 0 25 50 75 100 125 150
Temperature (°C)

6-13. XRAANY A VRELREDRKR
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6.8 EXAEMFE (continued)

TA =25°C, VVS =3.3V, VCM =48V, VSENSE =0, VVBUS =48V (%LZ%Eii\@fib \BE@)

4 0.25
— B+
3 — |B- 02
<
~ 5 £ 015
3 ™~ LT “t:’ 0.1
€ 1 3
5 O 005
2 \ / o
S 0 @ of — —
8 1 L ™~ 2 005
g Ll ™~ 2 01
® 015
3 z
-0.2
-4 -0.25
-200 -160 -120 -80 -40 0 40 80 120 160 200 0 10 20 30 40 50 60 70 80 90
Differential Input Voltage (mV) Common Mode Voltage (V)
6-14. AhNA 7 AEBREEZBAHBEDOMFR 6-15. AH/NA 7 REFR (1B+ £7=(3 1B-) L RIBEEDEBH
15 15
12.5 < 125
£
Zz 10 £ 10
z g
g 7.5 UE) 7.5
3 s £ 5
» . [} '
g : . .
25 3 o . 0
>
Q / (%]
£ o0 8 o} —
2
25 £ -25
-5 -5
-50 -25 0 25 50 75 100 125 150 -50 -30 -10 10 30 50 70 90 110 130 150
Temperature (°C) Temperature (°C)
6-16. ANINA 7 RAEiR &L REDBRF 6-17. AANA T AEBREBEDERE, vy bFUY
1.1 750
1
. 0.9 700
z —_
T o8 — 3
= 07 €
5 | — & 650
E 06 £
o - o
*u:-; 0.5 *g
8 04 g 600
9 o
8 0.3 é
0.2 550
0.1
0 500
-50 -25 0 25 50 75 100 125 150 2 25 3 35 4 4.5 5 55 6
Temperature (°C) Supply Voltage (V)
6-18. 7074 7 lg LIBEDER 6-19. 7057 4 7 g EEEEEDBER
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6.8 EXAEMFE (continued)

TA =25°C, VVS =3.3V, VCM =48V, VSENSE =0, VVBUS =48V (%LZ%Eii\@fib \BE@)

Supply Voltage (V)
6-24. AR/ Oy o AiEH S EBROBER

4 20
< 35 g
= = 16
£ 3 g
3 g ™
2 25 2 12
E 2 S 10 .
3 15 3 ° a
€ Z 6 1
g 1 g
3 o 4
2 o
& 05 g 5
0 0
2 2.5 3 3.5 4 4.5 5 55 6 -50 -25 0 25 50 75 100 125 150
Supply Voltage (V) Temperature (°C)
6-20. v v hFY Y I LBFEEDBF 6-21. vy hFY Y g LIBEDMIE
800 T T T T T T T 250 T T T T T T T
Continuous SPI Write Commands —\ z Continuous SPI Write Commands —\
=
750 = 200
£l 3
kS 5
g 700 >/——— 5 150
] . ' .
3 CS High = CS High — )
§ 650 ™ £ 100 N /
5 AT ™ € —_____5
o B | o p——
600 g 50
S \
|| M
550 0
1 10 100 1000 10000 1 10 100 1000 10000
Frequency (kHz) Frequency (kHz)
622. 70T 47 lg L2 Ry O BEHBDRER 6-23. v v FU >V Ig £V Ay O BRBOERFR
1.01 1.005
1.0075
~N ~N
I 1.005 I 1.0025
=3 =
3 1.0025 )
c C
[ [
=} 3
g E —
fr fr [
5 09975 5 T~ -..
K =
® 0995 3 0.9975
o o
0.9925
0.99 0.995
25 3 35 4 45 5 55 50 -25 0 25 50 75 100 125 150

Temperature (°C)

6-25. Ao 0y o Bk & BEDRB R
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7 SR BH

71 HE

INA239 734 A, 4 B SPl FOH ) e A B —T = A AT LT T DRIV ER B AT 7T, _0)7/\4'7«
I, Y REBIE . ASREE, NEHREZRIE LT, AT LA ICHIE T2 B0 Ef 71k 2175720 I LR R
. BHERELET, T uI I~ T L URFZID  MEDREEEZ T L X TV T 52 LT i E/ECRY
HEMES ATREICZR0 E T, LU AXIEROFEICOWTE, 7130 7.6 25 HRL TLIEE,

728#ETOY IR
VS
IN
IN+ i: SCLK
x MOSI
MISO
VBUS 00— CS
£
Out-of-range ALERT
Threshold
GND
7.3 ﬁﬁo)ﬁﬂﬁ

7.31 ZHROETEREEEE

INA239 % 2.7V~5.5V OEJE TEWEL 725, fix K 85V DL — /L EOEELEIRARE T HZENTEET, &Hit
L IN+ B2 & IN- EATH NS v o MEFLOEERE T2l 228X EL ET, INA239 D AT BIE, AT)
DFEFAELENT SAADBIREE Vg JVHE<RDINTHFFESNTWET, AN THR—FSNTWDFEAEED
'“I . -0.3V~+85V T¥, ZD7sd, ZOT A ATEIRIEMD TR & LR OLHHICH Fl T, FFHAL

Ik’f/\%%@ IR BRI L AV L TDTe8) | B — 7 RIZBE L TR B BT 2281300 EE A, LIzhio
“C NABIETERELEDOA 7R B LA VRHIRAET D720, TAARAHEE 52D ETHVEE A,

Fo. ZOTRAAIL, Vpys BV T/ RADE {Iﬁ mIEZHEL, WEORE B CIREZHELET, Z8 v ME
1L IN+ B2 L IN- B O TRIEL NABEILT SAADT T REFEECLU CTHIEL £, B8 E/mD 3 E a)
#iPHIZ OV~85V T, %?Eﬂ%@iﬁfﬁ*azi -40°C~+125°C T,

XU NEE . ASRAEE ., BEOYREORIEMIL., X 7-1 IR T I, NET 120 ADC IZZ BN TOET,

ADCp ADCn
o O
@ Bus Voltage

Vs +——P ADC IN-

PTAT Temp.
Sensor
o——
MUX digital
Control

71. BEEANRIVF I LY

Veus ———AAN— /.—-
<>[ QO Shunt Voltage
<>
‘.r.//._r\ 4 @ Internal Temp.
-
-
IN+ CF o~ O
—T]—» Apc N+
IN- “o——— E
“o—|
—

12 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA239


https://www.ti.com/product/ja-jp/ina239?qgpn=ina239
https://www.tij.co.jp/jp/lit/pdf/JAJSL39
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSL39A&partnum=INA239
https://www.ti.com/product/ja-jp/ina239?qgpn=ina239

i3 TEXAS

INSTRUMENTS INA239

www.tij.co.jp JAJSL39A — JANUARY 2021 — REVISED MAY 2022
732 BHOFE

BREBNOFEIL. K 7-2 IR T I, Vv MEBELARREBEOHIER AT ET, B, BiEOBROFHE

il R LI DN AEEE O EEL ﬁﬁowf.ﬁr AEZALET, SHUNT_CAL LI AZ | —RELAMED 0 DS, @S

LEMES 012720 FET, BIRIELEEIT P RIAR ARSI CEEUED 1 IZRIESHTWRWERD), D 2
LVURZHEINSNE T, TRTORES TN O% T, FricllitishicBRiE LB EIX, T X ToY T Aol
LTINS T HET, OB VRS BISET, T COFL ZABBIESIL, MI5T2E L E O
BT T T8, ZNHDZENRTA—ZDOBREHTZNENDOH LV AZZn— &, £I0bai A3 ATREL 72
VET, INBDFREII N7 7T RTHEITSNDT0D, R 2 RITITB IS EE A,

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

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

| Power Average |

| Bus Voltage Average |

| Shunt Voltage Average |

7-2. EhOHEFR

733 EVWNATRER

INA239 (ZFEF IRV A TIARNA T ZAERZ R EL TR, WSOMOFENRHYFE T, INA239 A ST AT ZAEHRN
RW=td, T T 47T RIEL L Yy M ARIEDE 7 C, T A ZADEEEIRMMEBES N ET, RS T REROHD 1
DORRILAFHET VN T =BT HEN, AN TANZEHER L CRJEKR /AR ERETEHIETT, XK
@?V&/v%ﬁ.—it/z T 7T, J\jj74/1/5'0>ﬁbu PED R EME L TCWEL, LU ARAAT AE R DT
D, ATTTANZICEDREE DOIR T I E /DRI AN E T, IBRAA T REROMOF]SRIE, ISR 2 R TR H
BT, REL2U v MEEFHTEAZLETT, vy MEBUICKREREEEH 5L, 7‘\\/‘\/1’251 sub-mA DO#iFH
CHEAE EMICEMRTAZENTEET,

INA239 D AT AEFRIL MHSNTZEBRN 0 DEEITHR/NERVET, BIRNEIMLIED D E ., v MEFLO D
ZEEEEME TN, ZORE., X 6-14 (TR TINT, AT RAEBRIEINLET,

734 BRBETIVS -7 ADC

AT ADC 1%, Vv MNEERIE T v RS BIT DR mERE TR — N oI0Z5 Gt Sz, mitee, K47ty
MAERUVZ DT X - 7~ ADC T, IS AN, K 7-1 _/T’s“*aéf)\jjvzl/?w/%f%fxﬁabfﬁﬁﬁ
S, ADC AJJIZADET, ADC 7—F 77 F ¥ 230 {REFH2ROMERY 7 NIE L, RFEEE, IRE, ERAENIC
STALEELEA 7By MIEEFEHL CWET, EfRtr v 7TV r—2ar Tk, VAT LADOERRE ATy
T LUk KRIET S OV i DA 7 By MEEE MG T A4 7'y s ADC B3HERESILET,

INA239 (%, V¥ NEE, SAEITE. X AIRE ., 7213 ADC_CONFIG L' A% MODE By N CEBIRL7-REITHKS
W, ZLOFA GO ERIETHIENTEET, Z4UTLD, /ﬂ?/hfﬁﬂ)if if_ INRBIEDOHE WS HE—
RERINTEDLI0, 22— —IIFFEDT TV — T a B afiile T IO IS RE 23 E 32N TEET, ML
DNEIRENTUVRWEES . ADC BHAN5E T4 5L S~ E] iﬂfﬁ“évv“x&ﬂlﬂ%u TR, R HASE T IRFIC
FOHN A B —T 2 A ANSEHFHTZENARETT, /ﬂ?/bfﬁt\ PNAEE IBE NSO
ADC_CONFIG LU RETT T T AZINTAEIZIL U T, 50us~4.12ms O#FFH CREDNZER E SN ET, B2 H) iE]\
NI = X MBS INDTZ0 T _TD AN S ORISR, %\7\#3ODBE@H#F’EJ&QAJ@)UJ%U:&O{%&
Diﬁ“ SEHHEMER SNV TODIEA . SEEHET 2 AL — X RMESMRAFS I, 28— A EE b O [EER I 2
ETHECTHIEINET, TXTOFEERE T 758, SEMZEIEIXIG DL UAX TR, miH LA AFEIC
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RYET, TNOOMIE, RICEBDETE T LTRRNDEFEESBMAONLET, 7T —FHNLVAZICRFFSNE S, 2085
BT ANV PRI OFEAHIOIT, BER OLEHITITHEL EE A,

ADC (Zi%, HfET—RENF - E—FD 2 FFHOEHE—R 03BV, ADC_CONFIG L' A% ? MODE B M TR ES
AVET, HH AT —RTIL, AR DX, ADC 1A TTHIEMEOZEHE H LT AL O T Fi % R L — 7" G LT
ITWET, NI ERE—R T, AR DO ESIZ ADC IZFATTHIEEEZZESL | D% MODE By hA~DEZIALIZL ST
BIDL TN ay b NI NAERSIDET ADC (Z2 vy M T - E—RIZADVET, MODE b haEXATe L BifE
RO R AT B A BT EN A BB AD, FIGEILE3, T AR TN D THFEAHTZENARETHY, ;&I Th
NI DT — I FFRFFINF T8, NIH BB O b DLt~ 77 (DIAG_ALRT LY AX D
CNVRF EYMN) IMEHTAIENTEET, ZOE VNI, T X TOEBRE LN TE T LRI ESNET,

EWUENK~Z7 (CNVRF) 11, LA FOL&ECcrI7asn£d,

« ADC_CONFIG LY AZ|Z#HEZiATe (L vy Ty - B —RRPUREZFRS)
« DIAG_ALRT L2 & & F A4

INA239 F A R TINT NN BT —RTHEHAESNE TN, EHOTOHL DU By 7.3.2 H TS
NWTCNWBINNT, NI T IR CEREEBEIIOMEEZEFE L CNET, T X TCOHEII NI T IR TEITESN., EBH
BRI EF S LERE A,

VAT ADMD AL R — R R DRI N LB T PV —ar OB4A . INA239 OZEH#HEE 1L CONFIG LY 2% D
CONVDLY B wha7ur T30 745281250, 0 (BAE/RL)~510ms DOFPH CERIET D ATREME A HY F4, BB
DT BT FILTIZRBT D EREIX 2ms T, BHLEIEIX, 77 4/VRT 0 ITRESNET, %J‘Jﬁoﬁémfﬁ“ﬁ#é H
EI’JT{%H% SNDINRDOT NAADEE D D6 BRI L > THIE ORI o ET, EEEEREHE T D5

H%%Fﬁ%/\zbﬁéz ENHDHT )/7~/a/0>iz%{:\ RO EIE LB IEOME HIEIZ IR Jﬂb:héi? IEBIEL T
WAEMEIZIE 2 D OT NSAREMHTHZENTEET, ADC OWNERRFRE O — X3 IEHETD WﬁBH%F'%%ABB#
F”ﬁ@f\—X@T 2K, BERE OB E LB IZFE T DN TSI EB L TLEEN,

7.341 BELAT>2DTZZN « Z4 /N8

ZOFARAZT, ADC H 1T —ZICH L TT I A—=2ar TNV T DO ST ELTIR— 3 A T H )L« T L E DN
BLTEY, ARSI B ET, TIOZN T NZL SES8FRHNTF—4 L — e BRI L T, Fi2 1
BIDOZEWA A7V NIZINEDIIZLET, 22— —%, HEHFEE Tor 2 50us~4.12ms O] THARICERINTE
T, ZORER TIE, HME B DO FAXANE I 1 S HORIE /> F NN FE T, ZHUTIRIRN U= B 2> T
ELUN fNOTCH =1 /(2 X TCT) TIiE éhijﬂo ZiE, uaﬁéﬂ’(l/ \ZDJZQQ N 7/(/1/&@7‘\7/]\2]_7}—“&%(@2’7 N7
DT —HZH AL =Rl THZLEERL TWET, X 7-3 12, 1.052ms DA NERINSNIZEE DT 4NV H A
ZRLET,

Gain (dB)

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

Goot

ZEHAIRETE] = 1.052ms, Z5HiE 1 [RlD 7

7-3. ADC D EREILE

7.3.4.2 Z L F > TN G ERER L FI9E

Ty NEE ASAEE ., JBE O ADC ZEHEER 1T, 50us~4.12ms O CEBNIERETHIENTEET, LHalkR %
TURTT K E TEHLZLIZEY | SESFR/ARXDL VRS TH R ERENENRATRELRV E T, o, ZOT /AR
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X, 1 BIOEH)S 1024 [BIOEEETOT R TOVEYLRE 27 s T A/ GETT, BIRLI BB ORI, 77747
2T RTOREAINE—IZHEA S ET, & 7-6 12778912, ADC_CONFIG LI AFITIE, AR —hEHTWDHZE
Al ST — R OSBIZEEIZR N B A mﬁtéﬂﬂ\iﬁ“ INA239 ™ ADC DA Zhirfiineid, Akl s £<l,
SEEHE OB Zacd, 1 ELET, K 7-4 & K 7-5 12, ANEEN—TE @%E\@W?ﬁﬂ%ﬁﬁﬁ&#ﬁi’ﬂt@%ﬁ@
DUVWTRLET,

Conversion Time: 50 us

IR SR 1 WU AL Al
L A A

Conversion Time: 1.052 ms

50 pV/div

Conversion Time: 4.120 ms
PP PSRV PP PP NPT P NPT PP P
T ! .n‘u ‘...r.. .‘..‘.. T +1h

0 2000 4000 6000 8000 10000
Number of Conversions

B 7-4. ) 4 X LZEHRRE DB (F51E = 1)

Conversion Time: 50 us

2
2
Z Conversion Time: 1.052 ms
0
o

Conversion Time: 4.120 ms

0 2000 4000 6000 8000 10000

Number of Conversions

B 7-5. / 4 XL EWEEB ORIk (FH4k = 128)

AR ) &S 2ATO BRI DR E VL E DA 3 fRe I B L £3, I I D /A X DR A 2 ey MK
(ENOB) ORI DZEMIZ ST, "Z?/a/ 8.1.3 B ML TS,

7.3.5 NS BERIRES

TINAANERDZ A LA_R—A L, BIRIZBUWVTAZE 0.5% AN LSRR OGS E T, SR ERIE

#2313, ADC ﬁ?ﬁ@&%“/ﬁ-y—XéhiTo FIUHI T VB BN TERIFRIIC L > T RARA-D | BRE s/ ay 71

Lo T IREHIPFASIRICOID 7 AN ZIEL )T EEB O —BYEDRFESIVET, EBIREARE, N iR#E ADC
13#9 300us T 1% Al DR EVEICBIELET, 7av I/ BNEETHE, ADC OF —X %, 87 ar 6 1ITRT

ERBREL BOD B E 720 £,

736 TIFT7S5—RERE7 A MRE

INA239 21X, Z HRIDA—7"2 R A ALERT HAE U RHY | EEOBZWHE R OMEIRC, T/ SA AN < —R
&E%ﬁ%?ﬁ% ROW ;T TEIEL TWDHEXIZ, ADC ZHAN5E T LT Zea R I eIl TEEd, £ 7-1
(ORI EMICER S, SN E BEE ORI AL vV R A 2 DTN ALERT B i H
LClmSnET,

3R 7-1. ALERT ZHiD5HER

DIAG_ALRT L PRFDAT—HFR-Evk | #ENAL Y 2/ 5 =
2 = s S
INA239 27 (RO) LUR (RIW) LIREDT 73NV ME
0x8000 h
T MK il R SHNTUL SUVL 2 D)
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2 7-1. ALERT 2HF DA (continued)

INA239 257 DIAG_ALRT vv‘ég)@xi»—ax "evh ﬁ%@i‘;’éﬁ;’" LYREDT 73V ME
S MBI IR SHNTOL e (OZXZ)F*;;;
ST B BUSOL BOVL @ @%ﬁio‘é)gFEF';)?ﬁmif)
AR AEIE BUSUL BUVL @ @%ﬁ%ﬁﬁ%ﬁ@ﬁ)
L TMPOL TEMP_LIMIT @ @%ﬂ@ogﬁliFIEE)?ﬁmyf)
) POL PWR_LIMIT fzxg%;;;)

DIAG_ALRT LY RSO HE 2O EIL, ALERT B2 ThUH Sz 2 Wr o fEdE 24+ 570 1 S E S, 2o
LUAZE, R T3 IR T IO, ZOMOBEZ K2 517 L 720 ALERT &' O —EOMEEDORERKICHEH 32528
WCTEET,

o TI—hTFvF - A3x—T /L - ALERT VU NN AT ENTZHE . ZOMEIZEY, T R_RTOZMIRENZI TSN ThE
COMEIFREFESIVET, DIAG_ALRT LU AXOFHAEIZE > T, ALERT BV DIREEITY o hSvEd, ZOBEEE
1%, ALATCH B v bR ET A2 LA R—T N0 ET,

o BHEEA R —T L - ADC ZBHNFZE T LT, TIOZN A B—T 2 A ZNS A R A M A CTEHET H—
FENBHEHZ, ALERT BV A 2 —T ML ET, ZOMREIZ, CNVR B N ET HIEICIVA R —T 720 F
9, CNVR B v hDORREIZEFR72<, CNVRF B Y R BITEHSE T AUy FEAEDZEN A BETT,

o SEHHIITOT T —hbE - ADC CHRSNIZ YT — X2 EEREPHINAL v a VR EE T 52N TEEd, &
DOEREIZED | FEPHAMNAL L a/L REWIRT 5L X, N T — 2D BEBIZ AR EFREL T, JARXIZRIK T 5387
F—heBhIETEE T, 2770 RIS E R NS D72 BBl £3, ZOMREIX, SLOWALERT By
MR ETDHEAR—T IWZIRDET,

o TTI—MBME - TNAAX ALERT B> D7 77 4 7 RBER RS EHZ N TEE T, ALERT B 34— KL A
VIO RIS E S TN T T T AMENRHYET, ALERT E NI T 74V N TT 7747 Low THY,
APOL I 2L CT7 7747 High #EGEICHE R CE £,

ALERT BV GiliAISNZ2\0 A DIAG_ALRT L VA Dt A B0 L TR AT REZ2 2 Ot O 2 Wik RE -

o BUfiA—/3—7m— - MATHOF £y MC R RS, ST Lo TRIIL RS DA — /A= T m— 3 e A LT 4
ElommsnEd,

o AEV AT —HA - MEMSTAT B Y MZEDREI, TANAADRSEFENER 2 ARVOIRREA L E97, T3/ AN
IEFICEEL CWAEE, ZOE Y NIFIZ 1 T,

ADC ZH58 T AU RSB AISILA LT ALERT B 24f k5L, ALERT ©13% Higi@ A 1270 E4, X 7-6

1%, INA239 T /NA AR v MR (REEDT) A b NAREEA RN, A b B R A SR

AT CQNDEEIT, T/NAAD ADC BHaTE T AU R BHIL CODHIC,
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'S , |
Shunt Voltage | / Shunt Over Voltage Threshold i -
“~ 1 !
Bus Voltage |«g N “ N\ »
9% |- N— ! Bus Under Voltage Threshold | gl
P !
- f— P
T Over Temp Threshold !
Temperature i
-~
! -
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

7-6. R)IVFT7 57— PO

7.4 FINA ZADEEEE— R
741 vy YOV - E—R

2 SOEHE—R (GEHERB LN D) ITIZ T, ZOF A AT vy b7 - —R23%Y) (ADC_CONFIG LA
@ MODE b NC#IR), L RFERA SuA RIEITIKHL , T NAAATI~OEWAEA 71T, TS ABMEH ST
W NWEEDBJERL AL ~OEBLRIE L FT, TAAAADL I AZDEXALLLFTHTIL, T/AA AR p o T -
E—RDOLX|ZAIREICRNE T, T A AL MO N A B O a~ R G A DI~ REZ 5T 5F T, vy by
V= REMGELET,

YR =R L, TS RAIEREFIT T DD B EITHZENTEET, BB NI TIN5 E, ADC i
WAL ET, BBRNE T TDE. THAAAF vy M T ARREICEV E T,

XN BRITIET VT4 T IRBEAATHEIN TOET, ¥ 6-23 ITRTX5C, 77547 - ruvlbF—2D
TITAET Lo T, AN AW IO L TS & BRI L £,

T42N9—F> - Uty b

Vg 28 1.26V (FEHEAE) LR £ TR T 458, NU—F > Ukyh (POR) IIT7H—h&H, ZDEET X TOLIRENT
T ANMEIZYEYREIVET, CONFIG LU AX D RST BN ETHE, T AADOV vy b FEICRMGT HZEMNT
EFET, RNU—T T L VREDT 7 HVMEIL, KL VAXOFHDOY 2y MINCFRREIN TOET, KL UAXOFH A~
DI, ®Z7var 7.6 B TLIEE N,

7.5 705525

754207 A5 —T AR

INA239 L4458 MCU [ E72 8 E 121 SPI ASAREHAINTEY , A 2o Z VRIS ' ilE 254l v
F97, AMB MCU IXH 17 TA~VEI2T A SPI T /A ATHY, MOSI B NZa~< U REREZEEL, MISO B TF
PNA RSB ZZAZELET, INA239 13512 SPI B AL Z V- FNAATHY A~ REREZ(Z L7120, MISO B 2% H
LCHMER MCU (2R (AT —H A, JIEE) 2855 L £,

o SPIZ4MRAH—T2ARAT, LLFOE L 2 TOET,

CS - SPI Fy 7 &R (A7)

SCLK - SPI 712w (A7)

MOSI - SPI €1 ZUANT) | A )17 —% (AT7)

MISO - SPI € XV ) | A AT17 =5 (FFAAT—H )
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e SPI 7L —LAH AT, IRDIHIZ, SPI A2 F—T 2 A ZE N L TT 7 EAEINS INA239 DL AXZ LS TREEIN
B LET,
— AL IPBEHLFZY (MOSI): L AFDOTRL AL 6 By Td, 1 E vk Low, 1 RIW Bk (FEARHY | EXiAL

72L). INA239 DL P AZDESIZEST Low BV OEIIT A2,

- BEHFVPBAL (MISO):8 vk Low, INA239 DL VAKX D ESIZE>TE YO ESIT A4,

« SPIEYh - i KE#E 10Mbit/s

o A eawlREINA239 OF —ZIEHLE MSB 77 —AR, LSB AN TCY 7 hENET

e MOSI T4 EDF —21%,. SCLK Db TRy TH AV EnET

« MISO A LT —#%, SCLK O H FRN oy o T 7hENET

SPI @121, CS O H TNy THIAAL, CS DILH LTy TR TLET, CS @ High LV T, Bhu 4
U SPI A5 —T A RLT ARNVIRBEIZHERF S AL, MISO HHJ1II T A AT —NMI720ET,

MISO 1137 v 27 v ThAHT-H ., INA239 DEIRNTTA <V T 342 /0 BIREFICEFITTHONEIE T,
R EIRE LA T 5513, LV EBRAHESEL $7,

7.5.1.1SPlI ZL—A

INA239 F /34 2L SPIi#fE1Z, LY AZ - TRLAND T 7 BRIV ETENE T, T X THOLIRZEDEEIT. 6
IRDL P AZ TR ANBIEED  RIZT01E RIW Ev e £d, RIW B ba 1)1k y 5L BfED SPI 71—

DT RAADVL AL LA S, RIW By b 1012y 58 BIED SPl 7L —ART —XET SA ADLY
AT EXIAT DA RLUET,

16 — 24 bits

I I

cs } Il }

I I

I I

I

SCLK i
I I | | I |
I I | | I |

most /"aoor \/ Aoor \/ AbDR \/ ADDR \/ ADDR \/ ADDR o
N s A 4 3 2 N1 A o

|

| |

pATA \/ DATA N/ DATA N/ DATA N/ [/ DATA \/ DATA \/ DATA \/ DATA \
MsB_/| 1s8_/i
| |

/ ! ! ! !

| | |
| | |
| | |
| | |
| | |
| | | | | | T T T 1
| | | | | | | | |
| | | | | | | | |
Miso | | | | | | | { |
| | | | |
! | | | | | ! ! I
| T T T T T | | |

7-7. SPI r&AEY 7 L —A

16 bits

B ‘
NN RN iy S NN I B

| | | | | | | | | |
I I I I | | I | | I i I I
Mos! //apor \/ abor \/ ADDR \/ ADDR \/ ADDR \/ ADDR \ L w pata \/ oata \/ oata \/ oata \/ . ... \/ oata \/ oata \/ DATA \/ DATA
N 5 \N 4 3 2 N 1 \ O | MsB ) " " ) i I N\__LsB
I I | I | | I / I I I
I I | | 1 | | 1 1 I I
I I | | I I I I
! ! | | VA DATA \/ DATA \/ DATA \/ DATA
| | | | A A Ls8
T T T T | | I I

|
oata \/ oaTA \/ oAaTA V/ DATA Y/ .
wvse /)

| I I

| I | I

| I | I

| I | I

MISO ! ! } }
|

| | | |

| T T T

7-8. SPI HEAA TV —A

INA239 T RA ARSI EIFRL VAR EENTODBD, AN 7L —ADESF A ETT R, EXIALTL —4
&, EBXIARFRERL U AZNTRT 16 EYMEDTZO | BESIXEE T, SPI EXIAALTL —ATIE, HILWT —HT
INA239 L RZ 7R, RICLAZ O NT —H X MISO A4 T 77 URLET,

£ SPI 7L —LDOHRAID 8 B e K 7-2 \ITRLET, 2. MOSI 712 EIZHDRHEEDL CAX DT RLASNDT I
TARE AR [ EXIAHLBERELTIL QO ET, SPI Gt AR EIEREX, INA239 [X[FIL SPI 7L — ATt A S
77— 2R LET,
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FR7-2.SPI 7L—ADR¥ID 8MSB Ev b

o< R b7 b6 b5 b4 b3 b2 b1 b0

AR 1
ADDRS ADDR4 ADDR3 ADDR2 ADDR1 ADDRO 0

HEAT 0

76 LSRY v
7.6.1INA239 L SR %

#£T7-312.INA239 L PAZD—EaRLET, £ 7-3 IR HDRNWL PAXDONME LT X TFRIEHLTH), LU ARA

DODNBEEZEETHILITTEEE A,

£ 7-3.INA239 LR ¥

TRLZ  IEER LOREE, LURZ P AR (EE) ®rvay
Oh  CONFIG Mg 16 o
1h  ADC_CONFIG ADC D 16 FoR
2h  SHUNT_CAL Ty bR R T =gy 16 IR
4h  VSHUNT Sy U MEEORIEE 16 R
5h  VBUS ANABEOP 16 FooR
6h  DIETEMP T T 16 FR
7h CURRENT EFOR R 16 FoR
8h  POWER B O R 24 Fok
Bh  DIAG_ALRT BWT57 LT I—h 16 For
Ch SOVL Uy MBEEAL Yy a/VR 16 FoR
Dh  SUVL SRV MEBEAL v a/LR 16 For
Eh  BOVL N EEAL v a/L R 16 TR
Fh  BUVL NAEEEAL v a/LR 16 R
10h  TEMP_LIMIT YL R A A L S a L R 16 R
11h  PWR_LIMIT BB IRE AL v 2R 16 FoR
3Eh  MANUFACTURER_ID A—J7— ID 16 o
3Fh  DEVICE_ID 342 D 16 o

FD/NESIR BTN EDLINC, BHERE YT VB R BAT R B TRILLTWET, £ 7412, Z0O®I a3 Tr 7%

A BATIERL TS ERFLARLET,

RT4.INA239O 7R - 947 -a—FK

TIERFAT | REE ELZ

LI

R R AL

BERABIAT

w w [#xirn

Uy NETIET 74V ME

-n | [V Mg D EI 3T 7 b

7.6.1.1 #RX (CONFIG) LR (7 KLUAR =0h) [Vt v b =0h]

# 7-51Z. CONFIG L P AZ &R LET,
WS IRV E T,
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#F 7-5.CONFIG L R¥ - 74—V FDEHA

Elp TA—IEF

ZAT

DRSS #.EA

15 RST

R/W

Oh Utyh-Evh, ZOE YN IERETDHE, U —F Uy hERILY

AT DUy IRIEAT D,
TRCOLTAEET 74V MEIZ) Y N5,
Oh = @& EhE

ZoOeyhNI'ALT - IUTEND,

14 RESERVED R/W

Oh

THRIFE IR I 0 ZdEr T,

13-6 CONVDLY R/W

Oh

WD ADC EHaDIEIES 2ms ZLIZRE T 5,
Oh=0s

1h =2ms

FFh = 510ms

RESERVED R/W

Oh

THRIFE IR I 0 ZdEr T,

4 ADCRANGE R/W

Oh

IN+ & IN- DD T VA — )L L P TRIRL T v b5,
Oh = £163.84mV
1h = £40.96mV

3-0 RESERVED R

Oh

THRIFE S FIT 0 ZdertH T,

7.6.1.2 ADC #8R% (ADC_CONFIG) L2 R4 (7 RV R =1h) [U v b = FB68h]

7 7-6 |2, ADC_CONFIG Lo 24 &R LET,
WS R IRV ET,

£ 7-6. ADC_CONFIG LS R% + 7 14— )L RDEHEEA

Eyh TA—IVR AT

UEyh

A

15-12 MODE R/wW

Fh

KU CEfEE—REIFIN H B —RERETDHIENTED,
Oh = yohs

1h = IH - RREE, T L -vavh

2h = b -y NEBIE, Vv vavh

3h =R oYU MEERBIONRELE, v db-vavh
4h = NUTREE, o7 v -avh

5h = NUFIRERBIONRAEE, 7 b-avh

6h = NUHIRERBLIOYV YU MNEE, o7 b evavh

7h= N SABE, Uy MEEBIRE, o7 -avh
8h = yyhayy

9h = J8ifE AL D I

Ah = 35 v NEIED I

Bh = #fis ¥ M LUV REE

Ch = el £ D 7

Dh = ifse/ A E RS L OVREE

Eh = HfGR IS KO v B

Fh = i SAEE, VY MEEBIONRE
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2 7-6. ADC_CONFIG L' P R4 - 7 4 —)L RO (continued)
Evh TA—R EAT PRSI B
11-9 VBUSCT R/W Sh ANABEOREMDOIEIARFI 2T E T D,
Oh = 50us
1h = 84pus
2h = 150ps
3h = 280us
4h = 540us
5h = 1052ps
6h = 2074ps
7h = 4120us
8-6 VSHCT R/W Sh T NEEDOWEED LB ZFRE T D,
Oh =50us
1h = 84pus
2h = 150us
3h = 280us
4h = 540us
5h = 1052ps
6h = 2074ps
7h = 4120us
5-3 VTCT RIW Sh T EE DMEME DR 23R E T Do
Oh = 50ps
1h = 84ps
2h = 150ps
3h =280us
4h = 540ps
5h = 1052ps
6h = 2074ps
7h = 4120us
2-0 AVG R/W Oh ADC Ho TV TSEBUb A T NIRRT 2, SEEMERREIE, T TDT
7747 AN RS,
Oh B2 TWDIEE . R TE T L7 &RICH IV ARSI S D,
Oh =1
1th=4
2h =16
3h=64
4h =128
5h = 256
6h =512
7h = 1024

%{l

7613 b Fv¥UTL—>32 (SHUNT_CAL) LR (ZF RLR =2h)[VEY b =1000h]
#¢ 7-7 12, SHUNT _CAL L Y AZ & RLET,

B RICRVET,
& 7-7. SHUNT_CAL L R% - 7 1 —)V RDFRER
Evh TA4—VR AT VEvh A
15 RESERVED R Oh TFHRIFE o T 0 LT,
14-0 SHUNT_CAL R/W 1000h ZOVUAZL, BHRAEOFREIER T A v MEZR T AR ER Y
T U RT EALTT SA R B,
F7-. CURRENT L' P 2ZDAREEL R E T 5,
i, 7y ar 8.1.2 2SSV CHEIIENS,
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7.6.1.4 v > FEEAE(E (VSHUNT) L R4 (ZRLR =4h) [Ut Y b =0h]
% 7-8 12, VSHUNT L2 &% R LET,

WS £ R0 £,
#FK 7-8. VSHUNT LD R4 - 74 =)L RDEHEA
Evh T4—R BT Ueoh i EA
15-0  |VSHUNT R oh v MU A ORI E SN EB B, 2 OREE,
SEHAREL

ADCRANGE =0 ®& %, 5uV/ILSB
ADCRANGE =1 k% 1.25uV/LSB

7.6.1.5 NAEBEAEM (VBUS) LR (Z RVRX =5h) [Vt | =0h]
#7912, VBUS LU 2&Z R LET,
HEWE £ R0 £,

FR79.VBUS LPRY - 74—V RDEHA

Evh

TA4—IVR

AT

Uk

A

15-0

VBUS

R

Oh

NSRBI, 2 OFERT, WITIEDOELD,
ZEHLRE:3.125mV/LSB

7.6.1.6 ;BEERIE(H (DIETEMP) LR % (ZF KL X =6h)[VUEY b =0h]

& 7-10 (2, DIETEMP V¥ AZ % RLET,

BN FRIZRVE T,
& 7-10. DIETEMP L2494 D7 4 — )L ROFHA
Eyh TA4—VR ZAT PRAN A
15-4 DIETEMP R Oh PR A7 A i BE D EAEL, 2 OFELAIL,
JE R KL 125m°C/LSB
3-0 RESERVED R Oh FAHIFE TR, WIT 0 BRI T,

7.6.1.7 EBFRDFER (CURRENT) L R4 (ZFRLVR =7h)[U+y b =0h]

% 7-11 12, CURRENT LY AZ &R LE T,

HENS =12 R E,
#F 7-11. CURRENT LR % + 7 4 —JV RDEIBE
Evk TA4—IVKR BAS DR FEA
15-0 CURRENT R Oh EH O EME (T~<7), 2 DAREAE,

fEIZDWTIE, B2 ar 8.1.2 Tt 4 5,

7.6.1.8 BHDHER (POWER) L R4 (7 KL X =8h) [Vt Yy b =0h]

#% 7-12 12, POWER LY AFZRLET,

HERS IRV T,
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#F 7-12.POWER L2 R¥ - 74 —J)L ROEIHA

vk TA4—IVR AT DRSS A
23-0 POWER R Oh EHAIOFFAE,
HE (Vo k),

1 BIRLRTL, EOI,
fEIZDOWTIE, B2 ar 8.1.2 Tt 45,

76192755 8KUT7S5—b (DIAG_ALRT) L R& (F KLAX =Bh)[U+v b =0001h]
# 7-13 12, DIAG_ALRT Z7RrL %,

LU
R 7-13. DIAG_ALRT L' R% - 74 —JL FDERHA
Evh TAL—IVE BATS V&vh A

15 ALATCH RIW Oh TT—hToF A F—T LB MIFMRE NI ESNTODEE, 7
FANSIVT ENDE, TI—h B 757 EyNIT AR AARIEICY £
rENS,
TI—h Ty T AR =T )N E VIR TT - E—RICHEINTWDIHE.
DIAG_ALRT L P REZRFEAHENDET, 7T —h- L7557y
TANMEST 7T 47 DEFEHERFT D,
Oh = %
1h =Ty FFH

14 CNVR R/W Oh ZOE e High IZE%ET HE, BT 77 (B 1) BT —RSi
2EEIZTT— R EURT = END IS L, A A7 VD58
TLEZEETRT,
Oh = ALERT ©'> OEBAMENG T 57 % T 48 —T MZT D
1h = ALERT &> OZE Ul 7 57 %A 3 —T T 5

13 SLOWALERT R/W Oh AFR—T N OEE, ALERT #REI35E T A DO FHETT Y —hsihd,
ZIUCEY, EEE B 2D ET ALERT 2R aKICBIES T L2 LN TE
Do
Oh = SEEHEEN TR0 (ADC) 5T ALERT ki
1h = FEULSNIAETOD ALERT Lk

12 APOL R/W Oh 75 —MiEtEE v ME, ALERT B2 ORMEZ R E T 5,
Oh =i@% (77747 Low, A —7 *RLAV)
1h = K5 (727547 High, A—7"> - RLAV)

11-10 RESERVED R Oh THRIFE I HIZ O AT,

9 MATHOF R Oh BINEE O RN A — =T —x27— b E, 2Oy NI 1 12'yh
IND,
ERBIOEBNT — 2 NENTHL AR R DI EERL TN,
Oh = &@%;
1Th=A—r~—7o—
MDBHREI AT Bh | FBTIYT T HUE DD,

RESERVED R Oh THRITE I, B0 EFeA T,

7 TMPOL R/W Oh TR P S R FRAR L RS DAL v /LR X HE, ZOE vk
X1 iceyhEnB,
Oh = i@
1h = BEA R
ALATCH = 1 O34, ZOE Y NIZDOL P AZ FHH DL LV /)T
b,
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% 7-13. DIAG_ALRT VP R4 - 7 4 — )L RO (continued)

Evh

TA—IVE

ZAT

UNoAN

Wt

6

SHNTOL

R/W

Oh

T U NEEOREME DS o MlBRABIRL P AZ DAL v a2V Rl R%
HBz5L, 2O yMI 1 Iy END,

Oh = @%

1h = >y NEEBEA b

ALATCH =1 O34, ZOE Y MIZDOL P AZ AR IDZLIc 20T
S,

SHNTUL

R/wW

Oh

S NEEOHIEME A v o Ml IRA ML P AX DAL v a) VRl R
TELE, ZOE YNNI 1Ty SRS,

Oh = il

1h = Sy MR A~ b

ALATCH =1 D4, ZOEYNIZOL D AS E A DLV )T
sha,

BUSOL

R/W

Oh

NABEEDOHEMDN, SAHIRHEL 22 DAL w2V RIR A2 25
L. ZOEYMI 1 Iy rEND,

Oh = il %

1h = /SRl PR A <2k

ALATCH = 1 D4 ZOEYMIZDOL AR &R D ETLV )T
Eha,

BUSUL

R/wW

Oh

PNABEEOBNEA, S AR RN AZ DAL L 2/L Rl RE T [E
B, ZOE VNI 1 ITEvhENS,

Oh = il

1h = /S A BRATHA =2k

ALATCH =1 D34 . ZOE Y MIZDOL P AR AL IAZ LIV )T
&ha,

POL

R/W

Oh

BAOWPEEMNBEIHIRL CAZ DAL w2V R [REB L HE, 2O
yMT 1 ITRESD,

Oh = @

1h = EJHIBREE A~ b

ALATCH =1 D55 ZOEYMIZOL P RAZEFEAHINHZ LIV )T
Iha,

CNVRF

R/wW

Oh

BN T T 5L, ZOE YN 1 Iy hEn5,

Oh = i@%

1h = BHp»5E T

ALATCH =1 DA, ZOEYNMIZDOL U AZ Z5 2 H 0, BTLLRY
HIEREPIGTHZETZITENS,

MEMSTAT

R/W

1h

FHAADN LDOAENEMTT =y /¥ b 7= RSN e, ZoE
vMX 0 Iy hELD,

Oh = AEY - F =y herT—

1h = @ EIE

76110 v MABERV Y 3J)VE (SOVL) LY R4S (7 RLVR =Ch) [Vt Yy b =7FFFh]

ZOLVARZEA DN NI ShDE v NEEORIE OV FFICZDOT 7 —L0MEBILE T, v MOIREEAL Y
A RBIORELEAL L a/VNIZAEDEEEH 2% 61E, 2 DOEDOKENT (DFEVADIHED/NSW ) IZiHE
ALy a)V R a iR E T DB N HVET, # 7-14 |2, SOVL L P AZZRLET,

B RICRV ET,
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F7-14.SOVL LR - 74 =)V RO&EHA

Elp TA—IEF

ZAT

UNoAN

Wt

15-0 SOVL

R/W

7FFFh

T MEETE (BERE) 2R T 5720 EE R 57 DAL
LAV RERET D, 2 DML, Z#1%%: ADCRANGE =0 DL,
5uV/LSB

ADCRANGE =1 L. 1.25uV/LSB

76111 v MEEERL Y 3JLR (SUVL) LY R4 (7 KLZR =Dh) [U+y b =8000h]
3 7-15 |2, SUVL L A& 52 R LET,

B RIZRV £,

FT715.SUVL L RY » 7 4 —)L RDERER

(=2 TAL—IVR

AT

DNcodN

B

15-0 SUVL

R/W

8000h

U MEEIE (IKERIRE) 2572010 [l i3 57-0 DAL
VAV RERET D, 2 OFEE, ZH#4%55: ADCRANGE =0 D&,
5uV/LSB

ADCRANGE =1 ®&%, 1.25uV/LSB

76112 NRBEEA VY 3JV R (BOVL) VP R4 (7 RUR =Eh) [VtY b = 7FFFh]
# 7-16 12, BOVL L U AX A< LET,

B R IRV ET,

F716.BOVL L R¥ - 74 —)L RODEHA

=4 TA—IVE ZATS PRZSAN FEA
15 RESERVED R Oh FHIE R, W20 Zae AT,
14-0 BOVL R/W 7FFFh NZEEITE GRETAE) 2R 572012, [EE T 5720 DAL v

AV RERET Do FFa7aLERGL, IEDED I, ZEHIREL:
3.125mV/LSB

76113 NREEEAL Yy 3J)VE (BUVL) LPRY (ZFRLVA=Fh)[Vty bk =0h]
# 7-17 12  BUVL L o2& %Rk L9,

WS IRV E T,

& 7-17.BUVL LR - 74—V RFO&EBA

Evh TA—VR AT Uwh #EA
15 RESERVED R Oh THIFE o FIZ 0 ZFeA T,
14-0 BUVL R/W Oh

NAEFERE (IKFEHERE) 2B 27201, Ea i 5720 DALy
VAV RERTET Do FHRLEKL., IEOHED I, BHIRE:
3.125mV/LSB

7.6.1.14 ;BEHREBBA L v > 3V K (TEMP_LIMIT) LY R#% (7 KLR =10h) [V v bk = TFFFh]

#& 7-18 12, TEMP_LIMIT L' A& ZRLE T,

B RIZRV T,
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R 718. TEMP_LIMIT LY R¥ - 74—V RDOEHA
Ewh TA4—IVE BT UEok A
154  |TOL RIW 7FFh VLR RSB O TR AR 32 720010 (A e BT DAL LR
RARET B, 2 OWKIE,
ZDT 4= IVRIZ AN ENTHIL DIETEMP L P RF DL HAZ RS
o IR IR EED &9 % HIT %, ZEHRE0: 125m°CILSB

THRIFE I I 0 e g,

3-0 RESERVED R 0

7.6.1.15 BEHFIREBBER L v 3)L K (PWR_LIMIT) LY R4 (7 KL R =11h) [U+€ Y b = FFFFh]
# 7-19 12, PWR_LIMIT Lo 224 R/ LEd,

WG £ I R0 £,
FT7-19. PWR_LIMIT L P RS + 7 4 =)\ KD
=2} TA—/VK BT RIS =5 B
15-0  |POL RIW FFFFh o I RO B 2 R 3B 70010, % et BT DAL v a

NWRERET D, FB72LERL., EOHEDH,
ZDT 4= RICASENTAEIL POWER LY AF DL EHE LIRS,
TS BIR IR E D795, A HalRE: 256 x /1 LSB

7.6.1.16 A—7— ID (MANUFACTURER_ID) V'Y R# (7 KL X =3Eh) [Vt | = 5449h]
7% 7-20 {2, MANUFACTURER _ID LY 2% %R L%,

Wik &£ IRV ET,
% 7-20. MANUFACTURER_ID L2 X% » 74—V FDEA
Evh TA4—IVR EAS DR FEA
15-0 MANFID R 5449h Tl % ASCIl =2—RCit AR 9,

7.6.1.17 /4 R ID (DEVICE_ID) L ¥ 2% (7 KL R = 3Fh) [Vt v b =2391h]
# 7-2112, DEVICE_ID L Y24 %5 LET,

RIS £ 2RV £,
& 7-21.DEVICE_ID VL R% - 7 4 —J)V RDFHEA
Evh T4—R BT NN i BA
15-4 DIEID R 239h T IRA R RIE Y MR D,
3-0 REV_ID R 1h FRAZDYE Y3 D,
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87 V=g RE

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

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

817V — 358
8.1.1 FINA ADBIESEE & S REE

INA239 7 /AR, U MEEOHIEIZ 2 DO AJJFiFHZ R —RLTOET, IN+ B2 IN- BV O TR — RS
NWTWDTNVAT— )LD ZEE A TIIX CONFIG LU AZ D ADCRANGE B> MIGST T, £163.84mV F7-1% +40.96mV
DWF NNV ET, N RF F@{EUETEOD HPH L OV~85V T, WX AR Y o3, -256°C~+256°C
WCHERRSNET A, o —I2k > T -40°C~125°C (T REET,

# 8-1 |2, Vv MEE NRBE, BEOT LA —VIEREE, FNEFNDAT YT P A R RmLET,
#£ 8-1. ADC D7 I RT—)Li#E

NTA—H T IVAT— )V SyfiERe
+163.84mV (ADCRANGE = 0) 5uV/LSB
VbR +40.96mV (ADCRANGE = 1) 1.25uV/LSB
ISR ov~85Vv 3.125mV/LSB
L -40°C~+125°C 125m°C/LSB

FIRAAD Y NEE ASREE . IBEORIEEIL, ZhZ21 VSHUNT, VBUS. DIETEMP L AXZ G AEHZ &
MATEETY, VSHUNT Lo 2L VBUS LI AXZ DTV T11E, 16 BT, v MNEEOBIEMEIX. AT A
(Dﬂ)Uilﬁ EHIZ LY EOEIZHADEIZHRVET, 20720 VSHUNT OF —ZfEIL, EOEIZHLADEIZT ALY

BETY, VBUS OF —XEITFICIEDOETT, BT —Hi%, T VXNMVEIZENENDOGIREEF A X BT HZ LI
J:D BEICEELEHTHZENTEET, DIETEMP L AZOFT U2V 11X 12 BT, EEROSHEEE S A X2
FAHZEIZED, CITEBEAMR T HIENTEET, 2O EIL, EOEICHADMEIZHRDET,

IBIT, BIvay 812 IURT I, ZOT AARAFHESNZERET X7 T, &HE Ty NCiEm 4 58k
zm\iﬁ“

812 EMBLUVBHDHE

INA239 T /SAANEFAEZ T >~ BAL THEFN T 5121E, SHUNT_CAL L VAKX Z—E DS HfE %2 EZIA T ML B
HOET, ZOMEIX, TV —ar THEASNS E@mhtv‘/%/MJEE?“@ZEIJEéWiWME ZEoTHRRYES,
SHUNT_CAL L o2& %, 1 ITHASWTEHE S ET, CURRENT_LSB (3, BHMEN T 2 ~7 HAL THRASI D
CURRENT LY A%Z?D LSB D AT w7 +H A X4, CURRENT_LSB Offiix, K 2 _/Tﬂ”ﬂzjt*ﬁmsam 123N T
Y. CURRENT LU AX Do iR E 2 E L £3, CURRENT _LSB OffiZfi/MIT 5281 IMRRE TR L
0 ET N, —IYIZ, CURRENT_LSB (ZIZ KEWEBIZDE (72720, 8x KO K&z d) 75:;3%#){'1,( CURRENT
DEMAETFILET,
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RSHUNT IEL IN+ 2L IN- B O 2B B2 A LS L7201 b DM v o hoEFLE T3, ADCRANGE = 0
A, N1 2L ET, ADCRANGE = 1 DA . SHUNT_CAL Ol 4 (512 20 ERHVET,

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

T
o 819.2 x 108 X, A —V 7 &N HERF 9~ D7D SN D NERE & T,
« ADCRANGE =1 ®#;4 . SHUNT_CAL Dl 4 (22T 50BN HVE T,

Maximum Expected Current
215 (2)

Current_LSB =

BEHEIE. SHUNT_CAL L U RF CRHRESNDEIZEESE, Vv MEEDOHIEEIZHE > TEHESINET, SHUNT_CAL
L OARIZE—RENAIED 0 D4 . CURRENT LY A2 C L CHASNAETRES 0 1220 FT,

FHEMAEM AL TSHUNT CAL Ly AX A&7 s 7307458, CURRENT L Y AZ S &R OB E R Z T L~ T AL
THHBMDZENTEET, B EIL CURRENT _LSB TR —Ur 7 &N, L TFo X 3 TetEENET,

Current [A] = CURRENT_LSB x CURRENT 3)

ZZT
+ CURRENT /%, CURRENT LT AL HiE A B0 fE T4

BMEIL. POWER L2205 24 By MOEEL THEA MY LT D 4 ZEML T, Uy MEALICEH 5T LATE
7,

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

ZZT
« POWER 1. POWER L U AZ 5D 5L BVE T,
+ CURRENT_LSB %, {2 TEHZEINDIHIC, BIFHHED LSB A AT,

IO EFEHTAHREFNZDONWTIL, BI/var 8.2.2 L TLTZEW,
8.1.3 ADC tHDF—% - L— b &/ A1 XEkE

INA239 D /A XPEREL A Zh 4 fRAEIL . ADC EHAIFIC L > TRV ET, o, ZOT SARTT VXS b PR
—RhLTEY, TV JAXOEPRUAENL D ET, ADC ZEHRFH &7 —Z R b AR TEDFMRMEIC LY | (5 Bt
HHenmEL, RO T BN CREDOZ AT IV Lo UEERLET, REBLICBITA /A XD T a7 AL
=l Vi /4x‘if:zinw%-Mxﬂ%rﬂzé:hé/XTA JARNHFILEZR>TOET, INA239 D ADC DA NS5
fFEREIX, 2l A R L, SHEHEE O 28T L T&EET,

# 8212, THRAATHR—bESNDIH T —H L —MNEREE R LE T, ich e B HF% T 50us T, i
Eﬁf;wa DEREEL, T A ZDRNET — 2T HESNTHELIE v ML (ENOB) L THEENET, ENOB 13 /(X
DE—7 ) — B I EI IS THEINDTZD , A RO EEREEZEBIZANDLZENTEET,
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% 8-2. INA239 / A X451¢

ADC ZsEsl [us) | T7T YT T 88 [ms) é?é‘s?im\f,”“ {:K«.QW)ENOB
4! (ADCRANGE = 0) (ADCRANGE = 1)
50 0.05 12.5 9.9
84 0.084 12.7 10.5
150 0.15 13.4 11.4
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 14 1 12.2
280 112 14.7 12.7
540 4 2.16 15.7 13.4
1052 4.208 15.7 141
2074 8.296 15.7 14.7
4120 16.48 15.7 14.7
50 0.8 13.7 11.5
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 15.7 141
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 16.0 147
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 13.1
84 10.752 15.7 141
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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# 8-2. INA239 / A X451t (continued)
ADC Zsarsh [us] | 1077 ‘;ﬁﬂ’m 7 97 mm (ms) éﬁiﬁmﬁm (/:IigyegnwENOB
(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 14.1
84 43 16.0 15.7
150 76.8 16.0 15.7
280 512 143.36 16.0 15.7
540 276.48 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

814 ANT7 45V VI ICHT RRFEIER

CHETIZABILZEDIT, INA239 (TIZ /AR TANEV T OEEOA T var BfghainnTiy, 2 — % —ix
ADC_CONFIG L A& TAHUR I & B OEA RN BN T D2 LN TEET, BHRFRITS v MEEE S ZAEE
DOREMEN L TREBNIERE TE DT BRSNS ADBERITIS T 27k p3 m ELET,

Wik ADC I XA /A ABREREEEZ KBLL CUOVET A, o7V 7 L — Nl 1320 CRAT 51
I THEENE XD AREMERHVET, ZNHDIEH1E IMHz L ETHAT-D | TRAAD ASIFZ T 4NN T %
MATHILETEHTHIENTRETT, EEE A2 T ANEZ) 75282 X0 AEME ORI RIT L2 5%
W2, T4 E EIEOIRWESRT A T 52N TEET, B ORREGHTDITIE, "TREZRIRY i/ N O BT
(FEAET 100Q LA T) £ T30 7 -ar TP 2L CIANEZY T E2{TWET, 20305 o OHERE L, 0.1uF~
1UF TF, ¥ 8-1 12, ATNTTANEEBINLIZT SAAZRLET,

TARAAANINTR LTI, SHITBARIRELEELET, T3 AATIOAZEZ, IN+ B2 & IN- BV DR T +40V
DEFERDIINTHHESN TOET, REREFHTFVA T, VY bOARTT T RIZE/E T2 N HY E
T, ZOEBEOARUIREAELZSGA . Vv M I CEIREE N 7 VICHINIS A A REMERHV ET (2721, EIRE
I TN —RIFa T U B R =R CODEGAIZIRD), 7T R ~DEEEIRET DL, FFEM X707 535
HELT, T/ AD 40V OZEH), F7-21% 85V DIafREx e KEM 25 FIREMENHV ET, FHE x>/ v/ BT
A f;zz/vae~1%f:r/7/#a#ﬂzf/\zoﬁf_/:ﬁ%ﬂﬁzﬁ%m7/\4x( %= TRANSZORB kbw\i?“)
WX ThaiE Iclf S E ., BB o 7P A BRSEIB L&, ZOMMIZEAETHBEEZE T 5720
ERAIND FRRMIEGY v MNERIZ DWW TIE, TERY v MG D1 F*J{Eﬁwam@)77V/qu+%7%ﬂﬁbf<té
1,\
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X RO FAETITERNC, REBEDOZRNX —RFEREMay T N2 nWT 7V —2a Tk, ANICHLTHE
FEOF| 7 dV/dt z“Eﬂﬁuézhé LIZED, AT A — /N—ARZAREEN T A THRREMERHVET, ZOA IO ER
JFIRE . DR 7288 T, ZORIEIZ, REDOEBREZHEDV AT LDT /3L AT, @7 dV/idt 12k~ T ESD {£#
DMEB T2 A[EEME RS D ZETT, T /A ADK A S EEINC 10Q I BNT 528 T, Z0 dV/dt EEOFK K 40V
DT INAADZEBE L AT DATNIH D IRFESINDI LD, TANMIE S GEHENE T, 2o TS
VTV DEAPHN TIBIRTHZEICED | FEE ~DOE L o/ MRICI A 52 ENTEET,

Load Vg =2.7V-5.5V
Supply

RriLter

CF\LTEH
0.1uF to 1pF

B81.AN74NEVT
RriLTER (24 100Q 2 X DMEITFEH LW TIEEW, F AU RZEMETL, FEE AbE ) ELET,

82RRMNAZT V-3
|NA239 0)7]’7‘12/}\Eﬁ’r3:7\j7/\/1’77<ﬁa0m75 RNV | BB AR A WEIPH CIEMICE R T2 ENTEET, Eits

IRBE CIEMEIZEE T D121, #ER OB ABEN R KA 2B A B (PO EITINT T, £163. 84mV
iﬁ X +40.96mV @b\?“‘z%ﬂ) OITEUEIZ /2D I, U MEFLOEZRINLE7, X 8-2 12, TIRMIERIC

BRI DRI E R LET,

Vs=27Vto55V

[1VS SCLK
VBUS MOSI )
48V I/F
BATT IN+ MISO Ve To
— IN CS McuU
xI 10 kQ
i il [1 GND ALERT
e it
T LOAD.
l CHARGER
GND

X 8-2.INA239 TREIE> VS - 7TV -2 avH

8.2.1 BRETEH
INA239 |, Btz v 7 T (Rspunt) ZEROSEIR T HEE 2O ETHIELEAMELET, £, 20T
NWNARFIARAEFRELELREL T, ¥V T —a OB NEFHELET, SHIZ, 77 —MEREE A TR, =—%
—IEFDA N MR BN IS E T DI T T —h TS 7Aﬁ“6_&%ﬁ ECT,
X 8-2 |2~ RO EHEA % £ 8-3 1T RLET,
+* 8-3. RFt/\SA—%
RETA—H EDH
EIREE (Vs) 5V
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& 8-3. BFt/S5 A —4 (continued)

RETA—F TEDFI
NAEJRL—V (Vem) 48V
ANABEIRL— VDB ET 4V ALy va/L R 52V
I E 6A
BEFT AR ALy aLR (Iyax) 10A
ADC #iFHDEIR (Vsense max) +163.84mV
ThLEE 25°C
8.2.2 F¥Hli/zRxATF IR

8.2.2.1 > > MR DER

# 8-3 DEAEHL T, v MEFLO F R, RS2 EIR O R KM (Iuax) LEIRU7- ADC #ilH O F KEFA R
H B £ (Vsense_max) ¢ WZEESWCEHESNE T, IR KERCTEIMET D56 ZIANELILT NAADR KT VAT
— /L i VSENSE MAX ZHEZ AT E if%i’é‘/\/o ZITEDLIN TN T A—2IC 5 ZFEHTHE, Rgpunt @
RMEIE 16.38mQ CEHEET, B Sz KIELY /NS, Beb ISV RPUEIL 16.2mQ TJ ., Rgnunt
1, BRARSRIFICIRN T, ZORBIO M TIHESNDE LT LI ALETT,

VsenseE mAx
Imax (5)

8.2.2.2 /Y1 X D&

INA239 27T LT I HIDAT v 1L, T /34 AL ADC #pkL P AZ ZWMUNCRETHIE T, D EFREA
FFiZ, CONFIG L' A%t ADC_CONFIG LU AL, FNE4L 3 7-5 & £ 7-6 IR T IO By MEICRESNE
T ZOF T HIVDNT —F L RBETIL ., T /31 A1L £163.84mV O#FH CHIESNAINTEESN ., v NEJE.
INAFEE ., IREZ T —R T ADC ZHLET, T 74N DT —T o P RN B2 TR WA
Vs OBV AT - ARUMEIZ, TNHDT NAAZ IELKEET DL ERHYET,

8223 >+ > P F¥UTL—23> LZXZDTOTFA

xR F XU T L —ar L URZE, T ANBEIRICE SO TR R A B Y@ TEHI0IT, & VS DEPHEN
FRICIERRIC T B T ASNAMLENHVET, ZOLUAZEMYNERETHIIE, £ N2 2FEHL T, &R LSB &
ZHRELET, 2ORITHRKAEEER 10A 24 TiIHbHE, LSB ¥/ X% 305.1758uA (2720 %9, CURRENT _LSB
EUR U MEHUCKIU GRIRULZEIC X1 oXE Y CQIddé v b Fx VT —var LU AZOERE L 4050d
(FD2h) 12720 FE T, v b XV T L —al s L VAR AR B2 ETHE, B SFERITTRTO0 7
nET,

8224 BEDZ AN, - AL w3/l FORE

THIR AL oAV RERET AT, BIEDORN Y « ALw i a/ LR ERET AT AN L IOAXC T a S AL ET, W
R—RENTWBT AN LI AEE R T-1 ITRUET,

WAL Y a/VRERE T HITIEL, Uy MBEEHIRLVAY (SOVL) 70/ I AL ET, ZOV VAR ar T A
THVLEDOHLHETIL, WERAL v 2V Ry MEFLZRR L RO ET, ZOHITIE, BERAL v a/L R
10A T, Bt B AEHOMEIX 16.2mQ D=8 | v MEIEHIRIL 162mV 127203, v MEIEHIREZFHE L
HBld, v NEERIRE v MEED LSB YA X TREL T, v MNEEEHIREL P AX OEZRD ET,

ZOFITIE, Y MEEIERIFRL VA OfEI: 162mV/5uV = 32400d (7E90h) L7204,

INAEEOBELE T AV ALy a)VREFRTE T 5121, SRR EEHIRL A% (BOVL) #2707 T ALET, ZOH]
TliZ. BEOBEEAL v a/LRE 52V T, ZOLPRZIC Tl I AT HANEOHLHEFIL. BEAL v a/LRE
JEZSAEE T AV MEIFRO LSB i 3.125mV TERE L £7, ZOHFITiX, BOVL LU AZ D HAZfEIX, 52V/3.125mV=
16640d (4100h) {272V %7,

Rshunt <
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"D EREE R E T D54 flfRL AKX ERMEOFFIHE SIS LSB HA X1k, &1 LSB @ 256 {2720
FI, ZUT BV IUAXDOEIN 24 BT, BT AMIBRL U AXD 16 B THHTZD T,

T 7 —MHIRL AR KEANSND I, Vg BT A7V AR MEILT 74V MEIC By b, B AEIINE D=
IR I LT HNERHVET,

8.2.2.5 RYMEDSE

INTA—ZET, ROEE LSB DIEOFEF TRDET, IRD 3 8-4 12, 3 8-3 IR TR EMF 2R E L= Lz
OT PV r—a BN BT HEVEEZRLUET,

* 8-4. RYEDHERE

INTA—F ROE LSB DOff FHRERSR
SR MEIE (V) 19440d 5uV/LSB 0.0972V
B (A) 19660d 10A/215 = 305.176pA/LSB 5.9997A
SNREIE (V) 15360d 3.125mV/LSB 48V
B (W) 4718604d i LSB x 0.2 = 61.035156W/LSB 288W
IRJE (°C) 200d 125m°C/LSB 25°C

T NERE, BT, NABE (EOEDR), | %i(ﬁ?ﬁfﬁ@)ﬁ@ﬁﬁbi\ 2 OIfiFEATEIHEINTOET, 2 OHiEE

XTI AT IVOBADIEITRVED e EALE > IS 112720 F 3, ZROLOMEIL, I T X TOE Y M KEEL, 1 22

LT, R AT MEICT 228108 -T 10 EEIZEH T 2IENTEET, RIC, ZOMEICADOFF 5 41T T, 10

i@ﬁz (BT DUBERHYET, 7L 21F, v MEBIEOREMA 1011 0100 0001 oooo 7ZELET, MSB 23 1 220
T, ZHTADETYT, B M RERL T 1 2234, FHREFERIZ 0100 1011 1111 0000 (19440d) (2720 FE T, T4

% 8-4 O U NEEDOFINE 97.2mV OFEEEFEBEERICHVET, RVEITADEIE ST, v NEEDORIE

filfl% -97.2mV T,

8237V —> 3 Hiig

4 8-3 BLN X 8-4 |2, NABEE 7 AV Mk S ALERT Vo D& 4 Rk LET, 22 Tld, ZHUER 50us. i
{biE 1, NADBOZERZ 5L T SLOWALERT B v R 0 IZERELTWET, 2H9L7-Aa—7+ gy Cld, ALERT F
TR TORFFMIIA R —T T2 TRY DT Vb AR E LTZ R ADOSFESERT T — M & a2 R LT
WET, 7R REWNES | X 8-3 |TRT X9, ALERT W% ADC ZH#a> 1/4 OEFEIT/RVET, HIEAL
VR EBIR L QOB BRI O 7 4 /L MREETIE, X 8-4 (/R 95912, ALERT B DA REI3K) 0.5~1.5 DA H#
ANV CEEBTHREEMERHVET, 7T —NEEOEEIL, IMTO T4V A X IRHE D ADC £ HLER if & [F1HA
LCWRW=DIZRE IV E T, F72, ADC IR 2 BE T 57- DI EICY TV T EIToTNDTD 0 D BIEED
T AN ANUIDIRE R, fE ST Vb zl///a/w‘c:‘fﬂ\fﬁi):%izéiéwww-4&‘/%;%3&-0‘@@&
?‘ T I = DEAIL T H TR HZENTHE NN T I —hDEAI S INEE T TV —ar Tl NABEERT v
VNEBIEDIHDERIZHOWTIL, 7T —MiE A ADC ZEHalEED 1.5 (FLRETHLENHYET,
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10.2 LA€7 MMl

CS IN+
Sense/Shunt
I MOSI IN— resistor
Alert output 1
(2)m_[|: ALERT VBUS .
SPI
interface -
MISO GND ]j—' )
\ €
Supply bypass
SCLK vs :I:’_? capacitor
_» Via to Ground Plane
O Via to Power Plane
(1) BfrEFHE DD, VBUS BEU A ~OUHEE LT L ET,
(2) READBEITA—T v DOEFIZTEET,
10-1. INA239 L4 7 kI
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11.1 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.
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Vo8N TWAar 7 oyid, S 2 EE ICLY ., BURoFERESN 2L DT, 2oL Tl ORE2#Ek 458
DOTITRL HFTLS Tl O BEZ KL DO TIIHOER A, TI DFEHASEZHRBL TSN,

11.3 HHE

TI E2E™ is a trademark of Texas Instruments.
TRTOBEEIL, ENENOHAE IRELET,
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 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

122 A (A, Ryo—2, BLUVFEXER

DI D == IZiE AT =L, Ao — BEOE ST 2N RS TOET, ZoBHIT, I5ED0F A
R TIRES TV AR BT DT — 2 T, Z0OF —ZI P EREESNAIERHY, R a A MKETSNAEA
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
INA239AIDGSR ACTIVE VSSOP DGS 10 2500 RoHS & Green SN Level-2-260C-1 YEAR  -40to 125 2391

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

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

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

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

OTHER QUALIFIED VERSIONS OF INA239 :
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o Automotive : INA239-Q1

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—
LR ey R g T
o| |e e 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 0O 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)
INA239AIDGSR VSSOP | DGS 10 2500 330.0 12.4 5.3 3.4 14 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)

INA239AIDGSR 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.
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INSTRUMENTS
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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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