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(2)  BIRIREAIBBRA AR, DN T 51 ZAE D T s P A AT & BOW IR . HREIIEZHAMER.
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dlog/dT | DU JyJE i (1) 2R A R R Z2 A% mA/°C
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Ta= -40°C & +125°C , INA790B = *
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PSRR R I b mA/NV
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TR S B oI F B AR L 260°C J##z , 10s £0.1 %
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W
G 1425 INA790A . INA790B 20 mV/A
GND + 50mV < Vour < Vs - 200mV , +0.05 +0.35
Ta=25°C , lsense = £50A , INA790A
GND +50mV < Vour < Vg - 200mV ,
Tp=25°C , lsgnse = £5A , INA790A *0.05 *0.35
G ROMEIRE (e + OKER ) (GND + 50mV < Vour < Vs - %
200mV , 0.3 +1
Ta=25°C , lsense = £50A , INA790B
GN_D + °50I’l’1V < VO_UT < Vg - 200mV , +0.1 +0.625
Ta=25°C, Isense = £5A , INA790B
G RGBSR IR (SRS + K Ta= -40°C £ +125°C , INA790A 0.5 +35 c
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T AR 25 AR LR P i @GND + 10mV < Vour < Vg - 200mV +15 ppm/AZ

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: INA790B

HERXTFIRIF 5

English Data Sheet: SBOSAA6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina790b?qgpn=ina790b
https://www.ti.com.cn/cn/lit/pdf/ZHCSP95
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP95A&partnum=INA790B
https://www.ti.com.cn/product/cn/ina790b?qgpn=ina790b
https://www.ti.com/lit/pdf/SBOSAA6

INA790B

ZHCSP95A - MAY 2024 - REVISED DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

E TA = 25°C. VS =5V, ISENSE =[S+ = 0A. VCM = V|N - = 48V\ VFB = VouT ( m‘l}%iﬁ;ﬁ =1 ) E_ VREF = V3/2 Hﬂ‘{])]M%I‘ ( |3//il§3“5
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Bk LA
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SEER E] (IR AR ) VRer = 150mV |, 7 EL = 0A & 20A , 5 us
i FE 2 1%
VFB = VOUT 1.8 V/HS
SR JANEE 2%
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Mg 7
FEL L M 75 2 5 150 WA/ v Hz
2V
| — 3.5 4.25 mA
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(1)  XOFEIFR AL ALk R =
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Product Folder Links: INA790B

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SBOSAA6


https://www.ti.com.cn/product/cn/ina790b?qgpn=ina790b
https://www.ti.com.cn/cn/lit/pdf/ZHCSP95
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP95A&partnum=INA790B
https://www.ti.com.cn/product/cn/ina790b?qgpn=ina790b
https://www.ti.com/lit/pdf/SBOSAA6

13 TEXAS
INSTRUMENTS INA790B
www.ti.com.cn ZHCSP95A - MAY 2024 - REVISED DECEMBER 2024

5.6 JiAkriE
E TA = 25°C\ VS = 5V\ ISENSE = |S+ = OA\ VCM = 48V\ VFB = VOUT E_ VREF = Vs/2 HTJ‘{)UU?%I‘ ( Fﬁjl;%ﬁlﬁ% )
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5.6 JLAIRHE (52)

E TA =25°C, VS =5V, ISENSE =1S+ = 0A. VCM =48V, VFB = VOUT H VREF = Vs/2 HTJ‘{)H‘M% ( Fﬁjl;%ﬁlﬂ.% )
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5.6 JLAIRHE (52)

E TA =25°C. VS =5V. ISENSE =S+ = 0A. VCM =48V. VFB = VOUT E_ VREF = Vs/2 Eﬂ‘{)n‘ﬂ?% ( Fﬁjl;%ﬁwﬁ% )

Temperature (°C)
Wiﬁffﬁ =4 , VREF = VS
K 5-17. il B RRIBRA SE B FRR R
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S
3 24
©100m 2.1
8 —
= % 1.8
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10y 0
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5.6 JLAIRHE (52)

fE Ta=25°C. Vg =5V. lggnse = IS+ =0A. Vom =48V, Veg = Vout H Vrer = Vs/2 45 ( BRIER G VLR )

750 90
= 700 - .
g / 60 T
8 650 // < .
2 P = .
2 600 - g 30 N
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24 O ~
& 550 8 .
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80 4
— Vg=27Vt0 5.5V, Vey = 110V
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= 70 I
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= L - . € .
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= 35 —/_/ . g 35 .
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Temperature (°C) Common-Mode Voltage (V)
B 5-23. AR ESEE KRR Bl 5-24. A HR IR B R RR R
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5.6 JLAIRHE (52)

E TA =25°C, VS =5V, ISENSE =1S+ = 0A. VCM =48V, VFB = VOUT H VREF = Vs/2 HTJ‘{)H‘M% ( Fﬁjl;%ﬁlﬂ.% )

3 200
2 ~ 100
_ £
< | .. 2
c — [ T T 3 5
g 3
% g 20
£, s
- [0}
3 14
& £ 10
2 —— Vg=55V g7
— Vg =5V 5
— Vg =27V
-3 3
-50 -25 0 25 50 75 100 125 150 1 10 100 1K 10k 100k 1M
Temperature (°C) Frequency (Hz)
E 5-25. R SRERKRR P 5-26. INAT90A My N B IR MR 75 S AR SR RIS R
— lsense
= — Vour
Rl
<
=
o —
g 5
2 E 2
2 8 e
E | | J I’ i .5‘
£ g 5
£ e}
x
3
£
Time (1 s/div) Time (5 ps/div)
& 5-27. S NEEME 0.1Hz 2 10Hz BRRE Vgrer = 1V, 100A fi Ak
& 5-28. R HRHERNIRL
— Vewm
’ — Vour
= —
2
> I~ —_— —_
: :
2 N > >
o IS = =
= et = =1
. i | 8 g
g 3 » o
o
o L _J
| —
— Vour
Time (2 ps/div) Time (5 ps/div)
INA790 VREF = 0V
& 5-29. -4V Z 110V FLARHHERER A5 B A& 5-30. j5 3 5L
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6.1 MR

INA790x HA5 K 400u Q HIAI EZShunt™ $A Hi BH 2% RS 25 s iR I Al ok 7 8, FESC RIS 110V (3L
HFE o PO 8% K RS 2 TR R 4 s 0, B i M H] L (CMRRY) ATHE 5 74 ik 55 1R 1] (PWM) #0141 2
e, BEERAY PWM F0HIBRAS T BB AE X 5P % R4 h PWM {5 S A% A5 S e . @i 78 8N R Va
PN UG FC 73 FE L R L ARG M S R 28 38 A, mT LS ok BRI &, AT SR B — Fh R G 1) o R B H i U 2 7
o JBIT AN EE BEEE AT 2 1R A SR Ao 15 R DA B N2 T A b HE RS FELAR AR BT T B AR S R
£

6.2 DR T HE K]
E— O
IS+ TIN+ VS AIertH]
Shunt ouT
Resistor Rejection ]
FB
1
IS- IN- GND REF
[ 1
L L L
6.3 it
6.3.1 L2 7} I 7%

INA790x HA LM EZShunt™ HR AT L PHAS | AI7E - 40°C & +125°C [ %30 e 155 1 6l P9 $2 A
I . B R VAT T BEL 2 R R AN IR R Y B A SR AR e R DR TAL T RS U R LI B R AR
(PCB) i Ja A £k A1 Fi 2% 52 BIR 1] X 7t

B RS I R B A5 ity 4 2k (( BRIT/RDC ) BRI BE As | PO v e 00 T 2 SRS A I . A N R TBOR
FAIA G CIN - R IN+ ) SRR 73370 R BE &8 AL s, 7T AT o3k gt 2R A A JRRNE ri L85 R~ 0 o L7 2 7
AEBHPUREL. INAT90x Zeid RGUIHE | T ffy O FEL UG TN P BEL 45 A0 PR AGE D JEOR 5 AR A W DL FIC o 06 ZB0KE 8 2 P9 1)
BRI L LS5 N B FR A I BOR S BE A A, DASEELAAL ) 2R G008 2 AU

INA790x H A K% 550 Q (BB, RN BRI, BOREE R 1Kk B TR SCE R F fuR il A BH 25 )
400u Q HLPH. FREEANBREM DI RFRHCERIET 1S+ A IS - 5| I [A]f) 550 Q el dsf e HifH
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750

700 .

650 / /
600 /

550

500
b ~
450 |+

Total Package Resistance (uQ)

400
-50 -25 0 25 50 75 100 125 150
Temperature (°C)

E 6-1. 1S+ 2 IS - HEHIHSEERKXA

6.3.2 T2 T1EIX
FEL VAT 20 1o 2 4 I k5 v B ) R e s T S T DL 2 A AL TR A B K R . B B LR T R ARG | A
P PR AR B S, AT O SR R B T R E R . A T W R IR S A B S R HGERL , B A &
KA TAERTAKT (WA 6-2 i ), DMEAS o B E df 2 3 sl 458 |, sl 28 - i i 45 IR A id 165°C R
14,
IRIEIRE . AN PCB i R 2R Ah K 26 B T- #8448 20t . R R T HIRZA T 5500 Q MdtdE i
e .

110

100
90 —~

80 ™~
70 ~.
60 ~_
50 ™
40
30

20 \
10

0
20 0 20 40 60 80 100 120 140 160 180
Ambient Temperature (°C)

Bl 6-2. RS HR SRR R BIR R

Maximum Continuous Current (A)

6.3.3 M5 FFLEHT ]

INA790x BAME A , WM ENEE ML T , R /AKSZ T 50A FREeALBERRAE A -, T AN 24
ARV RS DU R PEL 25 s RS U R 4 . B 6-3 SR 17 INAT 90X (14 L I 45 S I (1] T 2K

Copyright © 2025 Texas Instruments Incorporated TR 15 13

Product Folder Links: INA790B
English Data Sheet: SBOSAA6


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina790b?qgpn=ina790b
https://www.ti.com.cn/cn/lit/pdf/ZHCSP95
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSP95A&partnum=INA790B
https://www.ti.com.cn/product/cn/ina790b?qgpn=ina790b
https://www.ti.com/lit/pdf/SBOSAA6

13 TEXAS
INA790B INSTRUMENTS
ZHCSP95A - MAY 2024 - REVISED DECEMBER 2024 www.ti.com.cn

550
500
450
400
350
300
250
200
150
100
50
0

—— Ta=125°C

(A)

Maximum Pulse Current

10m 100m 1 10 100 1000
Pulse Duration (s)

B 6-3. BBk LIRS Bk F R ST RIRI B SR &R (BT )

6.3.4 B FEBIIE

RGBHEAEVE L TN AR AR W, H 2 T B AT BEAEAE VISR TCAE R RA R AR Z . RG] LARRAK £ B
AN TCEIIWTIEARS FE BR | IR B R A v i R AT DA ROt B 5 X e e M DG (R 22 . AR HE AT R UEIRJE T
SLHURERI R . B RGURE R AN IR B AR ol [ R AR AL, S EH S AT ER 2 WIREVIIR T ANEE
fii FURE B A IR BE RS | RS eI FETE R . T P L 20 2% R IR S AR AR Ak o INAT90X (0375 42 B FE AR ) e BHL 2% A1 A
TR IR 2% ) N B FE I AN ThRE | RIS TR R A B B AU IR TR B N R ZE AR A | 2 F I B th & R 55
HERf

6.3.5 17 PWM #iER1E

INA790x (134888 PWM HIHI DhREE I 7 X% R4LHE AV/At BRSTIZER. 5 PWM (S SMHEHA AV At AR
FH T H AL ENR 28 35 SR Bl RN T ¢ FEL YR AN FH o A 0 FROK 28 4 HH iy T /8 R AR (1 SRR R 4 & S B iR I i
FRAE S A A IO PR . INAT90x SR s SERE AN B R Bt |, AIE RGBT 2wl K AVIAt BEAE

RIE , A INA790x AT ff RIS . SAEG HmAEOR AR AL |, B M A8 CMRR 515 571 9 A 45
&, 815 INA790x 7] 75 He AR % i i T R m] R s e/t AR AR 2 . 1] 6-4 7R T INA790x PWM 355 14 fE

—— Common-Mode Voltage
— Output Voltage 3
2
275 g
__Jwn\ 2
~ N W 25 9
E]
22585
=
0
. 2
2
o 40
jol
ot
§ 30
@
820
3
510
E
£ o0
o
-18 -12 6 0 6 12 18 24 30 36 42 48
Time (us)
b
& 6-4. 38527 PWM 81 1 AE
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6.4 S ThEERE R
6.4.1 fE/F M T BI85
INA790x %t 7] Fic B o S 7 H [ BR XA I8 4T o [ 6-5 o 1o FH 400 3 vh 4 2 B o ) HL s
0.1 p,LFl | _
Shunt Current J_ | ’12 7V to 5.5V
Tl 1 — { | RPU"UP
IS+ IN+ VS Alert
VYW
Shunt - PWM -
Resistor PY Rejection +
External
Reference
IS- IN- REF

GND
LOAD —
v oo

& 6-5. Vi H

i R B AE REF &bt in— ANk B A5 1 FUR SR 15 e o« 1SR HER N B R B N RIS 25 2% . B Regq A1 Reg2
Y RIS FL B Y 45 i 82 3 OUT. FB FI REF 5IM , A& B GRS | W1 A4k i JH 25 i 72 19 7T 1R 4 s i
. M Regy 835 REF 5] BHAH R R 4 AR B /MR R At s o #2510 By
~o REF 5B L s E AT LAATF s JE L B Vs A GND 28] o X T XHFR XA By kG, REF & EAE 1/2 Vs A4t |, %
B 1/2 Vs 4t

Vour = G % (Isyunt) + VREF (1)

6.4.1.1 B[] BELY YN B R e B I

B AR VRIS F B PR AE T R B R . X T R AR R AR AT SR S| B R B OB R (1S
LATEHE A E T F 88 0 ) BRAE LR Vigo FIT 5 B 22 20 B A ARE BBk 40t L T U o OR8N T2 LA
i 125 55 3 3 A0 78 73 I L L 5% Y L ORE AR EEAB o

6.4.1.2 DAEEHL R AR

FER BN A INA790x , HBA Bl oy Sk e fa i, P> REF Sl A AT AL 2% Regp BIHER B, 5] 6-6
BN T NS LR HIAT Y OA IR 0 B A K i L
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Shunt Current J_
1l =

I:]T“
3
<
g
o
)]
<

I} R,
IS+ IN+ e
I Vs Alert
o IV iVAVAY -
Shunt
Resistor P Rejection +
IS- IN- REF

GND
| = T P
LOAD -
- oo

F 6-6. DLEEHE Ay HE I H
6.4.1.3 X[ EL LU 2 PR B v ) B B
XA IZATH1S INA790x RE M EAE A5 M L& HBH A i ds R . EXFMEOT , B BE R E v
e N PRAE YOl Y AT A . — i DL A e B R K 2R N W B E AN 7 1) B AR S VE R I B AR . (H2 , 290
[ LA ARES , SR LA E AR B g .
6.41.4 W E N 1/2Vs IR
K 6-7 E R T1E VS A1 GND 5| iz [ RIS B FESS Ry A1 Ry IR —2h — , J- BBl REF 5] HIE
By YR, FiH BN 1/2 Vs B . IX S8 HERH 88 1 b s Al AN S EROR B AT g2k, DUk G FELBH A 71 30T
HURZE. JOMHEILSTFREZEZ0MmANBIESEA 0A B |, Mt W E ABEIFEKEME . XFhF a4 5 iR
FE R LB R i , oA, 24 OA RUHE RT3 I e R 2R, an HH HE R AR ER N VSI2,

0.1 pFl |
Shunt Current | * !
—H J_— 2.7V to 5.5V
' () Rpullup
IS+ TN+ VS Alert
¢ PWM — VVV
Shunt R1§
Resistor P Rejection
+

IS- IN- GND
1
— T
LOAD L
- © EXTREF —
GND

& 6-7.1/2 Vs BB EH#IH
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6.4.2 14} BB [ 75 B 2 19 T Vi

INA790x 7 58 ik A A0 50 Ho BEL o0 8% 3 AT 48 25 T 22 . BRIAIE 254 20mV/A |, A5 B 3G In 1 40350 mT 18 18 25 B 25 M)
4, S (G) Al 400mV/A. & 6-8 Eor 1 E A T8 i A 25 i AN A FL L 28 Regq A1 Rpgo. 772
X2 ATHF AN ARG, 7R 3 Bon T H AN AT A S RA RSG5 . REF 5 Regy —
st AR A OUT 5 B Fir 75 16 Fo He e B B AN SR e | W (& /1 30 ) R 2354 R BT il

| |
Shunt_lgurrent J_ l l lz 7V to 5.5V

,_llN | - Rpullup
+
IS+ Vs Alert
VWA
® PWM -
Shunt
Resistor PY Rejection > ouT,
Rrg1
FB External
Reference
IS- IN- GND REF
— RFBZ
= il
LOAD —— T
¢ GND
& 6-8. &L 418 HLBE 43 R AR SEPR R A A g 2R e B
Adjustable Gain = (1 + m) (2)
RFR2
_ »nmA RFB1
G_ZOTX(1+W> (3)

INA790x H11¥] FB 5| BB A AHCH Im B I, 0 BRI mT 3 25 H P Regq ELRT , IXATRESIINRZE . BLH
PRAR P ] VR 38 2 F BELAEL 2 IR U SO 28 e H AT B A I SR s e FEYR LI RE 0o 24 AR mT 3G 2 = T 1
W, BRSO AN HBH2S Regy M1 Rego AR ERE 10k Q A1 40k Q 1], % 6-1 Ton 7 5 WL I 25 6k N it 40 s 1
% B P 2 UUAH

& 6-1. W E A AN AN R BUE

SIEE AT A Rrg1 Reg2 B (G)
1 00 (Jak) I 20mV/A
2 20k Q 20k Q 40mV/A
4 30k Q 10k Q 80mV/A
5 20k Q 5k Q 100mV/A

6.4.2.1 AT AL 25

K 6-9 R 1 i B A s el 1 RTINS AS . EMECE P, OUT M4%8| FB , AR Fh R ra P Es . 1% Ay 1Y
i ff INA790x BN 20mV/A HIERIN IR /MEas. 7R 3 W T RS R a2t . REF S1BAIR I B 7 9
P Y B R B SN | A A T I B e R i
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il il
Shunt Current | |

_|_ lZ.?V to 5.5V
l ,_||N | Rpullup
+
IS+ I vs Alert
¢ IV VI ek VAVAY -
Shunt
Resistor Py Rejection + ]ﬂ,_
B External
Reference
IS- IN- REF
L

GND
[
' T 1
LOAD —
¢ GND

F 6-9. FTEEALIG 2 R B

6.4.3 HER LA

INA790x HAT HIRE T |, ATTE N A i FEIA ] 160°C A& HEHR . B /T i S S Th R FE I & 5%
B NIRRT . EIREE R T 150°C MITE LT K IS 4T 2 S B SRR R A K A A . VERDhRerT T
H INA790x Hil B2 AR FF7E 150°C LLF o & 6-10 7R T Rpungp P FEL &R IEFEAE T IR 11 51 RAIAT L IR 5| A0 2 1] 1 R
. 2 INA790x [Fii FEIEF] 160°C B, FFIR FET 2484 51 B S | IR #VEH B N A 2L

0.1;,LF| |

Shunt Current J_ | 2.7Vto 5.5V

{ } R
IS+ IN+ = pullup
Vs Alert
¢ CIYVI ek VAVAY -
Shunt
Resistor PY Rejection +
External
Reference
IS- IN- GND
!
e i
LOAD L
- oo
& 6-10. #&IRINRE
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7 ML FSEHE

&iE

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

7.1 MAER

INA790x A U5 FL IR ALt Pl 0 Pl BEL @ N 7 A B LS o At PR SR AR ME SR | P T R T D B ) X 1)
HAE0E . 8] INA790x ZEAT A IR FEATL P A D B AE HOMF rp B LTINS, 22 100 o TC B 9 X e 33 A o

7.1.1 i E R ARE

INA790x HLTHURG A4 “THF 1 AR IR R 2000 ( BIInIE as iR 22 R A IR ZE AR ZR IR IR ) - %R ARSR
ERAIRZE , WREITA RS R ERE . T HERRTE RS TUIRZE | H AU RE S I AR A
AFIV R T MNRZE VR DL AN FTAR IS E 2 1 IR IR E A A T A SRR EE .

RT-1. R T2 MET7-3 it 7 =47l , FEAB] 7 AR AR SR AF a0 e m S R 220 . I EoR 1 e
A KA TSI, DM 3R B SR8 L BR Z T Z KNI E 25 R .

7.1.1.1 REE

Xof A S AR 22 R WA B R IR SRR 22 R I e iR 22 . AR . LB EE A N R PR R 22 . X T INA790x
SRR ZAE IO — DNEOMIREIR ( TN LB SEIFIL ) -

7.1.1.2 EAEBR R LIRE
FE PR ) EU A2 8 1) INAT9O0x it in i 25 4% A2 FL IR B A 0 0 v Hl R BT 5 iR ZE o
7.1.1.3 SMERRT A AR =

INA790x S HF it P AN A0S e BEL &5 06 AT M 3 VR BE | 0 127 70 il i B 5 18 119 7] 9 P IR o 3K G A1 L PEL 85 ) 78 2
RIBAGRM B IRE . EUOX LA FERA , SR e iR EER RS R 8. e 4 WTH
TH A SR i L PELES SR IR ZE

Errorg_p = 2*(Resistorrolerance + Resistorgrie X A T) (4)

7.1.1.4 BARERB] 1
K71 BRETHE rpl1 ()

TERM pra=] &R BARE
iﬁﬁiﬁ%ﬂ@%ﬂﬁé&ﬁ)\ﬁ%ﬂﬁ los.1 los + % X AT 30mA
fgg%%é’f&ﬁ%E S los._cwm CMRR x | (Ve - 48 V)| OpA
@5 ITH %aﬁt;ﬁaml NI los rer RVRR x (% - VRgp )‘ WA
SN l0S_Tota Y(10s.1)% + (10s_cm)” + (tos_rer)” 30mA
K N VR L (5 22 Errori, % x 100 0.12%

B A N 2R Errorg GError + GError_drift X A T 0.35%
SRR S R Errorp GLin_Error X 1¥100% 0.0937%
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K711 BBRETE 1) (4)

TERM "5 £S5 BRE

BRiRE — \/(Errorlos)z + (Errorg + ErrorLin)z 0.46%

(1) ﬁﬁl}‘f/j?/ﬁ/" E}"]t&ﬁﬁl—:?‘f INA790x- VS =5V, VCM =48V, VREF = Vs/2\ T =25°C. &Fﬁﬂi'fﬁiﬁﬁ (G = 20mV/A) H ISENSE = 25A

AT TR
7.1.1.5 BASIRERB] 2

K 7-2. BRETE w2 0)

TERM vincy R BRME
igiﬁn‘i‘?&ﬂ‘ﬂﬂﬁé‘iﬁ)\kiﬁ los. T los + dd_T < AT 92.5mA
fﬁg%iﬁ%&%l)\miﬁ los_cm CMRR x | (VM - 48V )| 2.8mA
ﬁg%iﬁ%bﬁ SN los_ReF RVRR X (% — VRgp )‘ 31.25mA
SN S FL los_Total \/(IOS_T)Z + (IOS_CM)Z + (IOS_REF)Z 97.7mA
TN 3t Efrorio % X 100 0.39%
B A I 25 R 2 Errorg GError *+ GError_drift X A T 0.7%
Wi IE RSB R E Erroriin GLin_Error X 1%%¥100% 0.0937%
BERE — \/(Errorlos)z + (Errorg + ErrorLin)Z 0.885%

(1) SRR ZE R 2 EQ%ITEZ%E INA790x- VS =5V, VCM =12V, VRgg=0V. T= 125°C. 5|‘%B$‘4jiﬁﬂ}§ (G = 20mV/A) H ISENSE = 25A /%

TR
7.1.1.6 BAIRETRH 3

RT3 BREWH w30

TERM Fiacs & BRfE
WA RIS AIERM AR dlgg
W los 1 los+ gqr X AT 92.5mA
IR S 51N B
_ | CMRR x | (Ve - 48V 2.8mA
R R 0S_CM |( CM )| m,
W0 T M R SN Vs
N LR los_RErF RVRR X% < > - VREF 31.25mA
B N R R los_otal \/(Ios_T)z + (IOS CM)Z + (IOS_REF)Z 97.67mA
I
K EHN K LR i Error, %gzal x 100 0.39%
LA 1 55 AL (1) 48 26 R Errorg GError + GError_drift X A T 0.7%
125 AL SRR 2 Errorin GLin_Error X 17¥100% 0.0937%
2 it 2% HE SEL i
igl\%ﬁi'i?ﬂﬁﬂwﬁﬁﬁm?é + 5 Error_g St 4 0.707%
s ) 2 2 0
MRz — (Errorlos) + (Errorg_R) + (Errorg + Erroryin) 1.13%

™) ﬁﬁrz’;‘??‘*ﬁ/ﬁ/sﬂ’liﬂzﬁmﬁ INA790x\ Vg = 5V, Vgy = 12V, VREF-OV T=125°C. 4hifiéas

B =0.25%. HhEHFHER

= 25ppm/°C H. Isgnse = 25A IR

=4 (K125 =80mV/A ) .

PSIEN

20 ERIFIRIE
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71.1.7 Bzt
INA790A F1 INA790B i 2 il 28 R 2 Adi F ml 3G 25 8 1 (A7 35 ) MR 2278 A2 J

5
— Ta=125°C
—— Ta=-40°C
4 — Ta= 25°C
< 3
o
L
©
5 2
'—
1 I
]
—
0

0 5 10 15 20 25 30 35 40 45 50
Input Current (A)

VCM =48V , VS =5V , VREF =25V , ﬂdﬁiﬁ&ﬁ =1

K 7-1. INA790A EiRE SN BRRIKX R

5
— Tap=125°C
— Ta =-40°C
4 _— TA = 25°C
T 3
e
L0
©
5 2
l—
1
0

0 5 10 15 20 25 30 35 40 45 50
Input Current (A)

Vem =48V , Vg =5V |, Vrer = 2.5V , AT HI% = 1

K 7-2. INA790B &iRE SN BREFIRA
7.1.2 (5 EUER

THER , BRI T 5 T A IR 73 0 v P 8% — R AT B i HLER AT RE 2 3 B0 it e oM S AT 1Y 2 U
6, MR RGN 2L 100kHZ 1)/MF D*ﬁﬁ?ﬂj‘ﬁﬁﬁ?ﬂ% P H A EE/J[L{ &, BUNRAGTCER B HRGE R

By K 72 A A b (B M A RS IR B e S R AE R R R ), WATREX RSN, K 73 BRT
INA790x 7t BT 5 AR B )L R
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10

w o1 N

N

0.7

0.5
0.4

0.3

Shunt Impedance Magnitude (mQ)

1 10 100 1k 10k 100k ™
Frequency (Hz)

B 7-3. 2GS MR B HIK R

W T DL SN2 73 i I A R AR T A H BE 7 U R BEL AR O R, I SRR S E A IR R, RSN
TR XTF INATIO0X , fETF/R SCRLTIE S ANTSOR 85 40 A\ 2 R SR AL B i, DAOCALIE S L PRRE AN BT &
U, IR FRR N EBHARRAR , TN NGBS L IN+ AT IN- 28] 7 2K 22uF M. IR AL
JUREAE IN+ Al IN- 528 (RATRESEILEAT ) o B 7-4 JRo 1A P A ANAE P N Ui 5 P2 & T 1 98 2 i % 5
ESEII P

500
400 — Adjustable Gain =1
— Adjustable Gain = 1 with 22uF Input Capacitor

300

200

70
50
40
30

-
o
(s}

Gain (mV/A)

20

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

B 7-4. %N 22uF SINHBEER 2 BTFIZ /5 INATI0X 3 25 554 7] F L R

AR T VAL PR A 3B R R A T T 0 B o R AR AL ST NAR I BRI T, IZ R IC B RO RISO XUk
Bo ZIBFHORE MR T — A F RSB T AR, A2 R B A 58 M B, | 7-56 Box T RISO
WU 5t HEL it P
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0.1uF |
Shunt Current | *
‘H J_— l2.7v to 5.5V
,_||N (I, Rpullup
+
fees I Vs Alert
Shunt ¢ PWM —VVV -
U ouT
Resistor PY Rejection +
IS- IN- GND REF FB
A Rere2
rn il
LOAD —L T
- EXT REF e

¢ GND

& 7-5. A RISO X4 INA790x

RISO

—c,

RFB1

R F 0 45 () 5 o8 A BT, 38 7-4 SR 7] F T Se B L BT B 25 0 H R K R e . IR B E KT
2%. B 7-6 AE 7-7 Box TAEFAAAEH RISO XU 15 B B A gkm B ( JeHE R 7-4 i ) o

£ 7-4. INA790x RISO Xz tafl

CIN:E: E32E (mV/A) RrB1 Reg2 Riso Ce B/ CL
1 20 19.1kQ T % 200 Q 10nF 10nF
2 40 19.1k Q 19.1kQ 0Q (Hil) 0.1nF JT %
3 60 19.1kQ 9.76k Q 00 (%) 0.1nF it
4 80 19.1k @ 6.26k Q 0Q (JHH) 0.1nF TFi%
5 100 19.1k Q 4.7k Q 00 (fi#k) 0.1nF Ttk

1.1
1.0
09
08
[0}
07 §
S
06 2
3
05 £
l¢]
0.4
0.3
20 0.2
<
=15
o
£ 10 — Load Current (Isense)
o 5 — Vour Cr = CL = Open
E - VOUTCF=1HF, C|_=10nF
a0 —_— VOUT CF=3HF, C|_=1OHF
— Vout Cg = 10nF, C_ = 10nF
0 1 2 3 4 5 6 7 8 9 10 1 12
Time (us)
Efﬁﬁifﬁ =1 y VCM =20V , VS =5V , VREF =0.2V
 7-6. WA 1 B RISO XURBRTJS 1] INATI0X S H B M 32
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n
(=}

Output Voltage (V)

-
[

3]

Load Current (A)
>

— Load Current (Isense)

o

-_— VOUT CF = C|_ = Open
-_— VOUT CF = 100pF, C|_ = Open

o
-
N
w

4 5 6 7 8 9 10 11
Time (ps)

ﬁl}%i@ﬁ‘ﬁ =4, VCM =20V, Vs =5V, VREF =0.2V

12

B 7-7. FIEE TN 4 B RAR L AZR RIS I INAT90x 1 S ERm B

7.2 HRIN

INA790x 7y Fii sz R it L3 , 6o -

o ESLEE A ) CMRR AT SEE B 2 N RN

© REE AR, RRED R AERR T R SRR R
o R UAERZ IR T RHER) L EE

o G HIR R IV SRRSO 2 A R 1 B R

7.2.1 B, EHSIRLE E AT T

R 28 OX 2 HL ARG I PP A7 AE S L P B F A AR L Bkt o 78 RS b B R rh RS I K 2% 2 R A B A
FYEZ [ A3 A2 PWM BJE T . INA790x ERE SN A. BRAGEEN 0.35% HRSGER AN 35ppm/°C
1] 400 b Q HERTIEAS T EBEMNMREERE NI RGRE , RILTEHEEZ NEE NI T RG R
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12V
@ 2.7V to 5.5V
Supply
= e [
1L
{ FB
o Tl Device
IN + \
A s ut .
- /ﬁ
Ty
L 2
K 7-8. YRR IKAN N FH HEL B
7.21.1 $HER
ST, INA790x ATIE: 12V, 1A V5 IR DX 2 2% Ha 8% o (1 FL o
#£7-5. it
wilsHK RBIME
SR 12V
 ONIVA R 1A
L Y L 5V
7.2.1.2 FAIETHERE
N 100mV/V ( FTEIE2E = 5 ) 19 INA790x , FFH 5V AL,

N T R ZATFRITERE | AR $E 11

A8 I XK [ 1 D7 D0 22 119 2 ) B 7% B o R IR R BRI REF | REME S i BN R

AR Al A

HRXXFIRE 25
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7.2.1.3 M LR

27 3.3
265 vour |32
24 3.1
225 3
21 29
19.5 28
18 27
16.5 2.6
15 —-———J\/ \_‘ 25
S 13.5 24 s
§ 12 23 'é
10.5 22 >
9 21
7.5 2
6 1.9
4.5 1.8
3 17
1.5 1.6
0 1.5
-1.5 1.4
-3 1.3
02 04 0O 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18

Time (Sec)

& 7-9. MREE W) B T A 5 5

7.2.2 (/T BRI KK A5 7 5075 4578 58 Y BE T2 B B) e

D REMIICK A5 INAT90x Be & 18 FH AT 48 SR i ) 47 75 8% S B i . 92075 2 BB AL T 2 #2075 22 W, O]
BE— B9 R LA B SCHE 17 75 2 240, 91047 7 o 4 Pl P BELRI 477 75 28 S AR EE

VDD

I

Y . . Y
_L IN— AL IN+ _L
I N\ * /v | 27Vwssv I
— ~Veo—] FB —
= - REF =
out| INAT790 I
& 7-10. D 2KF R4 H [ BRI
7.2.2.1 ¥iFESR
R 7-6. ®iSHK
WIS APHE
AR 60V
LR EL R 3.3V
UEE AT FRLA +15A
AR 20Hz % 20kHz
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7.2.2.2 #EMEHIRE

TR, INA790x W] AT AN D SEHCR de it 7 A e L. AR 2nH HUKTY 4000 @ SRl it d33EH
I8 A 7 EAR AR 47 7 4 B TR ) R A I o AR LR AR T AE 20HZ 2 20kHz 5 A3 B A B SRR Vi A SEEL
A ) L LA o

INA790x {114 B 2y 7 S He st m B, HAEUE B N 112 Vs |, T % B % 1/2 Vs H/E Fizm. 24 INAT90x [ H
PWRE R 3.3V HE a8 A Hih , INA790x i~ 1.65V. L0 80mV/A HIHE a5 Fl £15A [FIEIE(E itz
ATHE , INA790x % #2054 0.45V 2 2.85V. fEULN A | % ol LB EOERE 2 E RS 3.3V 1) ADC i
Ao INA790x 7] LA & 47 75 2 O BHPT , - vHE A I B VIR A R IR A% T (B FH BT INATOO0x 1T LA SE ) A Aff R
EEFHATAEA o
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7.2.2.3 B %k
7-11 BT EA 4Q G EAE 775 2575 20Hz £ 20kHz 3 [ P 4 8 78 5 i 87 7= 461
o~
28
24 -~
20
<}
o 16
C
©
©
(0]
Qo
=
- 12
4 L J — . .
Inductive Rise
Impedance at (Le)
Re Resonance
< — 4
20 100 500 1000 10000 20000
A\ 4

Frequency (Hz)
B 7-11. R ERNE
7.3 EYFRAH SR

A AR ((IN+ AT IN - ) AIfEA -4V F1 +110V Z B RAET LR (5 VS Bk ), BTl INA790x ] DAZE 4 1)
B LT (VS) ZAMBEAT ARSI & . Ban , VS BN BV, BN/ 2% i FLR B W] ik 110V. R H N I SLAs
F R T ARE H LR R, HL INAT790X (1% H H Y 1R 2 PR T L 5 P 1

e 55 4 4 5 5 0 L SR T AT MRS BRI D S 208 LB 0.1 w P ol LU 22
HLE 25 DKM R 7 o B LA . 1 INATOOX BB 172 Vs | BT Sh A | LU T REHBAD H UL e
.

7.4 1 F
7.4.1 HREH

o JBEEFE - 40°C E +125°C AR ETERE A |, 4 20z BH/E NN BT |, JF L280F E%A SN R
TR, AR ALTE A 50A R

o E BRI 7 T R U A R A A R RO AR R 5 2 A LA B 1 AR 3o AT DR v 1% A E T
5L Y R Y A B L 50A LRI BE 7

o IR N TR D R AR BE K 1 FLE S 2R A B A B KB A R (20z) HUCE T, DA RSB S . A
LA B B FE U R Th R e 2 N Z o INA790X PEALEL (EVM) R H 20z E41E N %-F
M, BEUSAERIA 125°C KT N S FF 50A FI LR .
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o SR SRLAEEL SR A RIR S RCE.  (HI R, AT M T E , DU IR G . B
S5 R A A IR BAE DY 0.1uF o AT LAAS IS ) 25 40 H 2 DA 2168 75 v BEL BT FEL IR

7.4.2
Place vias connecting to inner or bottom
layers as close as possible to the device.
The number of vias required depends on
operational current and ambient conditions

& 7-12. INA790x 7 JR 7=

8 SIS S HRE

8.1 TSR

8.1.1 HHIES

T2 LA SRR

o EMACES (TI) , INA79XEVM EVM H 7457

8.2 W OO B i &0

NSO B, 1 FAE ti.com BRI iSO e . ity @Ay #EATIEMY , R ATRE A i £ B 5 g
o AREUTEAE L | AT OB SO RS BT k.

8.3 XFHHIE

TIE2E™ PO itin R TRIMMEESH TR, W HENE KRG HRE, LB @Es Mt &, @R
U 2 e Y B LR, SRAS T B PR BT B
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BN AR S TTERE “IZIRAEY Rt XREENFEIEAMR T FEARPE | HHA—@ R TI P ES 15

T Bfd FH 20K

8.4 FEitr

EZShunt™ and Tl E2E™ are trademarks of Texas Instruments.

P A mibs I S B A & =

8.5 B B
FRELCE (ESD) SRR AN R F M . FE N AR (T1) ORI IE 2 (1) T s AL B BT A7 SR A LB o SR AN I8 < TE A () b 3

A FIZBRR | T RE S R S A L -

m ESD MR /NE SERUNMOTERERE S, KRERASENTE . 5% RS TR 5 2 2R, KRR NIER M S

R ] B2 T EUARF 5 R A IR AN H A

8.6 RiER

Tl RiExR ARIERI IR T ARE. & BREnE 1R e 3.

9 BT P sid

Changes from Revision * (May 2024) to Revision A (December 2024) Page
o HH TSR RIS . BRIAE B IR TR TR e, 1
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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)
INA790BIDEKR ACTIVE VQFN DEK 15 4000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 INA
790B
PINA790BIDEKR ACTIVE VQFN DEK 15 4000 TBD Call Tl Call Tl -40to 125 -

Samples

@ 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: TI 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.

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

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

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

I3 TEXAS
INSTRUMENTS
www.ti.com 4-Jan-2025
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 OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
INA790BIDEKR VQFN DEK 15 4000 330.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2
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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)
INA790BIDEKR VQFN DEK 15 4000 360.0 360.0 36.0
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FRIDYAFREEFMEEMARRERNER , SBEFRTEH S, EFEARAENERASRTREEME=F MR~ ERE
ﬁo
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