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I , Vs 6 \Y
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FAEE) GND - 0.3 26 Y
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KA lout 8 mA
HARIBR ARV | Ta -55 150 °C
ZhiE, Ty 150 °C
WAFIRE | Terg 65 150 °C
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FWIE{TFF DANAT T H A S F R e IE W I84T o K 1R Ab T 280t o KA E 451 1 AT B2 e s (vl S bk o

(2)  Vine F1 VN 20505 IN+ FTIN - 51 BRI E .

(3)  WNHMHATATHG T LA PSR PR ITE SmA |, Z 5] BN HUE T ARG H BT L

7.2 ESD &%
B/ME BAME| AL
MNARBOEAER (HBM) |, 454 ANSI/ESDA/JEDEC JS-001 #x#E() +3000
V(Esp) L GEl — \Y
FoHL A AL (CDM) , 774 JEDEC #ii JESD22-C101() +1000

(1) JEDEC 3(#4 JEP155 F5iH : 500V HBM REBS 7T b7 ESD & HlMfE e e,
(2) JEDEC 3Cff JEP157 51 : 250V CDM i sEHLfERii#E ESD 12l T 24 7=,

7.3 BIUBIT &M
TE B AR SR 1R 1O AR T 1 96 BB 4 ( BR R 5 U )

B/ME R Bkt B
Vem SERUH AL (IN+ FTIN - ) -0.2 12 26 v
Vs BT VR R 27 5 5.5 v
Ta ERS R -40 125 °C
7.4 AMHEREER
INA180 INA2180 INA4180
- DSG
gty (1 DBV (SOT23) (WSON) DGK (VSSOP) PW (TSSOP) Ay
5 518 8 5B RG] 14 3|
Roa 4E BB 197.1 74.9 177.9 115.9 °CIW
R0 yc(top) SEE AT (THHES ) #H 95.8 90.8 65.6 44.3 °CIW
Rous 46 %5 P PR AR A BE 53.1 40.8 99.3 59.2 °C/IW
byt 45 B THBRHIE S5 23.4 3.7 10.5 4.7 °C/IW
by 45 B HUBR AR IE S 4L 52.7 40.8 97.9 58.6 °C/IW
R0 yc(oot) g A (JRER ) #AH ANEH 16.8 ANidE ANidE H °C/IW
(1) HAXRBERIBRMEZEE | 1S H F£FHERIC HERIER
SR
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7.5 B AR
Ta=25°C, Vs =5V, Vin+ =12V, Vgense = Vine — Vin- (BRAESAH BT )
5% Fh \ BME AU BAE| B
L PN
Vin+ =0V % 26V, V, =10mV
(47 (1) IN+ » VSENSE )
CMRR ILEAHILL , RTI Tp= - 40°C % +125°C 84 100 dB
Vin+ = 0V +25 +150 wVv
Vos RFAEER | RTI
+100 +500 uV
dVos/dT | IEE , RTI Ta =-40°C & +125°C 0.2 1 uV/eC
PSRR HIEAEILE , RTI Vg=2.7V £ 55V , Vgense=10 mV +8 +40 uVIV
VSENSE =0mV B VIN+ =0V 0.1
| g N AR L PO A
*® ! " VSENSE =0mV 80
lo N S H AL Vsense = 0mV +0.05 nA
i
A1 20
A2 2} 50
G bk VIV
A3 100
A4 200
3o o VOUT =05V & VS - 0.5V, o, o
P 2 1
Es WA Th=- 40°C % +125°C +0.1% 1%
W AR 2E 5 I AT 6 R Ta =-40°C & +125°C 1.5 20| ppm/°C
iR 2= Vout = 0.5V ES) Vg - 0.5V +0.01%
IR 3 TRFEEARY 1 nF
B FEHTH G)
Vsp AT Vg HIEHLAIR IR R, =10kQ % GND , Ta= - 40°C % +125°C (Vg) - 0.02 (Vg) - 0.03
Vsn X GND 42 1E) R_ =10kQ % GND , Ta= - 40°C & +125°C (Venp)0.0005  (Vnp)+0.005 \Y
PR B
A1 %%ﬁz f CLOAD = 10pF 350 kHz
A2 %%H" f CLOAD = 10pF 210 kHz
BW s g
A3 %gﬁ: f CLOAD = 10pF 150 kHz
A4 %gﬁ: f CLOAD = 10pF 105 kHz
SR Jisz K 2 Vius
MR | RTI
F s M 7 B 40 nVv/ v Hz
IR
Vsense = 10 mV 197 260 A
INA180
Vsense = 10mV , Tp = -40°C % +125°C 300 A
Vsense = 10 mV 355 500 A
la A I INA2180
VSENSE =10mV , TA = -40°C & +125°C 520 LA
Vsense = 10 mV 690 900 A
INA4180
VSENSE =10mV , TA = -40°C & +125°C 1000 LA

(1) RTI= LA KRS %,

(2) ELLMEAMEZE VSENSE = 0V 3543 s IR |, VSENSE = & 1 10% & 90%.
(3) s 7-19.
(4)  FEURMUAE R 7E I IR 2% A T RIS H 1
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7.6 JLAURE
Ta=25°C, ViN=5V, H Vin+ =12V ( BRIES B UL )

C C
K] k<]
8 s —
> >
o Q.
[e) [e)
a o
= [
LOULOWLOLOLLOLOLOLOWLOLWOLWO OO LWOLNLWLOLWLWLOLWLWLWLW
Input Offset Voltage (uV) Input Offset Voltage (uV)
V|N+ =0V V|N+ =0V
B 71 R e A AR A1 B 7-2. SNSRI B R A AT E A2
! ! L ! ! ! ! ! ! ! ! ! ! !
c — c —
Qo — o
k] s
> >
Q. Q.
[e] (o]
o o |
P | r o |
o O‘O O‘O O‘OOOO [oNoNe] O‘O O‘O O‘O O‘O o OO‘O O‘O O‘O o OOOOOO‘O O‘O O‘O O‘OO
Input Offset Voltage (V) Input Offset Voltage (nV)
V|N+ =0V V|N+ =0V
B 7-3. WA RE A SR E A3 B 7-4. R B AR AR B A4
100 ! ! ! ! ! ! ! !
— A1l ]
A3
50 — A4
S
2
(0] c
g s 2
Y . H
2 < ]
o
-50
-100 [ 1
-50 -25 0 25 50 75 100 125 150 Lowowowowmowowowowowowo
Temperature (°C) R A B TTAAN®OOST S0
_ Common-Mode Rejection Ratio (uV/V)
Vin+ = 0V
. . N & 7-6. JLELHIHIF= AR E A1
Kl 7-5. R ESREEZAINXR
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7.6 LAV (continued)
TA =25°C , VlN =5V , E_ V|N+ =12V ( Bﬁ‘tjﬁ%ﬁ%% )
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7.6 LAV (continued)

Tao=25°C, ViN=5V, H ViNe =12V (BRAESH BT )
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7.6 LAV (continued)
TA =25°C , VlN =5V , E_ V|N+ =12V ( Bﬁ‘tjﬁ%ﬁ%% )
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7.6 LAV (continued)

Tao=25°C, ViN=5V, H ViNe =12V ( BRIERAHI] )
720 400
715
350
< 710 <
& 705 - & a0
3 — 3
£ 700 — E
8 N~ — 8 250
£ o5 £
200
690 I e
685 150
-50 -25 0 25 50 75 100 125 150 -5 0 5 10 15 20 25 30
Temperature (°C) Common-mode Voltage (V)
K 7-25. BABRSEREZFNIER (INA4180) Bl 7-26. @& B SIEBEZ RXR (INA180)
750 1450
700 \\ 1350 \
. 650 . 1250
< \ el \
= 600 — = 1150 —
% 550 § 1050
o (@]
£ 500 € 950
3 3
3 450 $ ss0
S 400 C 750 —
350 — 650 . =
550
300_5 0 5 10 15 20 25 30 -5 0 5 10 15 20 25 30
Common-Mode Voltage (V) Common-Mode Voltage (V)
& 7-27. Fil O A i 5 S LR (R B36 2 (INA2180) Bl 7-28. RSB NHE R SIEAEZ RIRRR (INA4180)
100 T]
¥ g0 i
< 70 —
Z 60 3
g S
g 40 P £8
T o
£ i
z 3]__) f) T T U 1
@ Q5
= g
% 20 =
2 >
3
£
10
10 100 1k 10k 100k M Time (1 s/div)
Frequency (Hz)
B 7-29. mAEERERFE SR AKCR (A3 #B4) & 7-30. 0.1Hz Z 10Hz HERES ( MANSH )
Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 13

Product Folder Links: INA180 INA2180 INA4180


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina180?qgpn=ina180
https://www.ti.com.cn/product/cn/ina2180?qgpn=ina2180
https://www.ti.com.cn/product/cn/ina4180?qgpn=ina4180
https://www.ti.com.cn/cn/lit/pdf/ZHCSG97
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSG97H&partnum=INA180
https://www.ti.com.cn/product/cn/ina180?qgpn=ina180
https://www.ti.com.cn/product/cn/ina2180?qgpn=ina2180
https://www.ti.com.cn/product/cn/ina4180?qgpn=ina4180

13 TEXAS

INA180, INA2180, INA4180 INSTRUMENTS
ZHCSG97H - APRIL 2017 - REVISED JULY 2022 www.ti.com.cn
7.6 LAV (continued)
TA =25°C, VlN =5V, H V|N+ =12V ( Bﬁf‘tjﬁ%ﬁm% )
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7.6 LAV (continued)
Tao=25°C, Vy=5V, H Vine = 12V ( [EE| SRR REL )
1000 140
500 | — A1 L —— Ch1 onto Ch2
— A2 & 130 RS —— Ch2 onto Ch1
200 A3 7 SR
— — A4 / ) I
g 100 = % 120 N~
> 50 ya c Rt
[ (=]
8 20 = 110 \
3 I
a8 10 7 53 \
E 5 VA, % 100 \
= o \
g 2 i g ™\
3 / S 9
=== = CeEuiis, S \
0.5 ] \Z i i/ 80 N\
0.2 i
0.1 70
10 100 1k 10k 100k 1M 10M 100 1k 10k 100k 1M
Frequency (Hz) Frequency (Hz)
B 7-37. S H BT SR E KR & 7-38. JBE B 5B Z AR R (INA2180)

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA180 INA2180 INA4180

Submit Document Feedback

15


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina180?qgpn=ina180
https://www.ti.com.cn/product/cn/ina2180?qgpn=ina2180
https://www.ti.com.cn/product/cn/ina4180?qgpn=ina4180
https://www.ti.com.cn/cn/lit/pdf/ZHCSG97
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSG97H&partnum=INA180
https://www.ti.com.cn/product/cn/ina180?qgpn=ina180
https://www.ti.com.cn/product/cn/ina2180?qgpn=ina2180
https://www.ti.com.cn/product/cn/ina4180?qgpn=ina4180

13 TEXAS

INA180, INA2180, INA4180 INSTRUMENTS
ZHCSG97H - APRIL 2017 - REVISED JULY 2022 www.ti.com.cn
8 E4nii e

8.1 iR

INA180. INA2180 F1 INA4180 (INAx180) & 26V FLAH A BOR s , vl A RMA St & . XL 1%
S EER ol N T R B vy by o o a9 = - N e 9 S A N N = 7 == = = S R e < 9 A= =) A S o =
i5 26V [ NP B E A, JF At a] KA 2.7V B HJR R L

8.2 TIRE HHER
VS
1
Single-Channel L
Tl Device
IN- [] AN
:I ouT
IN+ I:] ANN— AN J_
1 _
L]
GND
& 8-1. INA180 TR HHER
VS
1
Dual-Channel L
Tl Device
IN—1 [] AN
:| OUT1
IN+1 [] ANN—o AN J_
IN=2 [] AN\
:| ouT2
ns2[ v W 1
L
GND
& 8-2. INA2180 TRk HEE
16 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA180 INA2180 INA4180


https://www.ti.com.cn/product/cn/ina180?qgpn=ina180
https://www.ti.com.cn/product/cn/ina2180?qgpn=ina2180
https://www.ti.com.cn/product/cn/ina4180?qgpn=ina4180
https://www.ti.com.cn/cn/lit/pdf/ZHCSG97
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSG97H&partnum=INA180
https://www.ti.com.cn/product/cn/ina180?qgpn=ina180
https://www.ti.com.cn/product/cn/ina2180?qgpn=ina2180
https://www.ti.com.cn/product/cn/ina4180?qgpn=ina4180

13 TEXAS
INSTRUMENTS

www.ti.com.cn

INA180, INA2180, INA4180
ZHCSG97H - APRIL 2017 - REVISED JULY 2022

VS

[ 1
Quad-Channel
Tl Device

IN—1 [] AN

2
g

|||—

2 E
g

|||—

L

2 E
g

|||—

L1

2 E
g

=

:| ouT2

:| ouT4

[]
L]
GND

] 8-3. INA4180 ThRE T HER]

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA180 INA2180 INA4180

Submit Document Feedback

17


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina180?qgpn=ina180
https://www.ti.com.cn/product/cn/ina2180?qgpn=ina2180
https://www.ti.com.cn/product/cn/ina4180?qgpn=ina4180
https://www.ti.com.cn/cn/lit/pdf/ZHCSG97
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSG97H&partnum=INA180
https://www.ti.com.cn/product/cn/ina180?qgpn=ina180
https://www.ti.com.cn/product/cn/ina2180?qgpn=ina2180
https://www.ti.com.cn/product/cn/ina4180?qgpn=ina4180

13 TEXAS

INA180, INA2180, INA4180 INSTRUMENTS
ZHCSG97H - APRIL 2017 - REVISED JULY 2022 www.ti.com.cn
8.3 ke i EA

8.3.1 Fi mAHEH R

INAX180 > F¥i 350kHz 1)/ME Z 4y B Al 2V/us ARG 5 IR . INAX180 BE A I 21 B 87 FE i I iR AR 4k
It H e st et |, DR G 7 ZEPIE e B A N R AR AL I B (AR 2 0 . — AN B T AL R 1 N
SR AL R . EZN A BN ERER AL AR DA (AT . AT FE BB B8 B A Y R Y S B SRS A A 4 A
T AR AR R S — R R R G  INAX180 54N LA S AN L AE A A F AT DA RS I
N LI ART B R HH Y

8.3.2 FER A S LA B R Via

INAX180 SCHF -0.2V 2 +26V [ AILE L. T W EE R | JEBER A AT (V) FIRE] ( R Vg
TRIFAE 2.7V 2 5.5V [ TAEEEN ) « B TFREBAER T BN T Vg MRS T T , INAX180 R+ &l A
M RN, el 8-4 Fror .

Bus Supply
-0.2Vto+26 V
o
Direction of Positive IN+
Current Flow
High-Side Sensing
Rsense g Common-mode voltage (Vcwm)
is bus-voltage dependent.
_\_ IN=
LOAD
Direction of Positive IN+
Current Flow
1 Low-Side Sensing
Common-mode voltage (Vcwm)
Rsense § is always near ground and is
isolated from bus-voltage spikes.
_\— IN—

B 8-4. e IR AUAG Il

8.3.3 FEH KRN FL g e L

FEARAN Hh AT RS 0 2 FH rh A TR INAX180 2K I I R 72 £150pV LA . INAX180 MM RPERE A 4 TR . &
e RIS SR VE AR T ZUAE T8 Sh AV B A U FE S RO N A o ARSI DL, ker I R i Ak DN BV T R
RIS, R R AT R RS o ARSR IR LS I o5 — ML 3, RERE AEBRAS U RS I i FHL IR B AIR F , AT SC
FPEURAR 20U R BE A o ARCEL 2037 R BEL 2 P A UG PR ARG P B P BRI D R B0 , A B TR B 2 BT R D 2 38

INAX180 M4 25 VR ZE 45 72 NSRBI 1% VAP o Al 20 i o T BE 2GR HUH ORAS 22 I, I F T B R SRS 00
T E BRI
8.3.4 BLEH5 i 4R

INAX180 S £ i th SE U LS LA GND B 5L T BEAT Ze Atk e RS I 5 4 o 38 T e YR B FC) i KR 52 i L 42208
30mV , #| GND ¥ KHUE i IR IEDCN 5mV. 9775 INAX180 (1 H 421 5 % R0z H K3 (op amp) #E47LE
B, ALK, SR SRS SEROR S HE R 1R E T IRRAS . RV IBOR A R I R AL B, i E
GND [ 7T 552 21 5% 1 L e RBOR #5498 2 R SR AR ) PR 1«

X AA RN, 2 GND BUFRIESZ 4 TH7 1 R b e € B i sl LAY i 53 GND 1421 — 3 g
KPR o

18 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA180 INA2180 INA4180


https://www.ti.com.cn/product/cn/ina180?qgpn=ina180
https://www.ti.com.cn/product/cn/ina2180?qgpn=ina2180
https://www.ti.com.cn/product/cn/ina4180?qgpn=ina4180
https://www.ti.com.cn/cn/lit/pdf/ZHCSG97
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSG97H&partnum=INA180
https://www.ti.com.cn/product/cn/ina180?qgpn=ina180
https://www.ti.com.cn/product/cn/ina2180?qgpn=ina2180
https://www.ti.com.cn/product/cn/ina4180?qgpn=ina4180

13 TEXAS

INSTRUMENTS INA180, INA2180, INA4180
www.ti.com.cn ZHCSG97H - APRIL 2017 - REVISED JULY 2022

fltn, fFE—ARHF, INA180A4 (392 = 200V/V ) HI TR iR A Ml , 30FH R R0y 400V, S1F R RS
AR FIFEARE N 8mV , KT HaE M RIR{E. Kk , A6 2] GND HI#RIEY 8mV. QR [E— 32 10 S
N -40pV, WIHHRARHMEZE G SN - 8mV. ERXMIBELLT |, KM EEA B TR R IREE | 2SS
B THFE R RE B B

RIS B CMRR MU B AR L ) R 8 5 DRGSO A L TR I, QU A T e i e 2RV Pl T
RIS ANBR ] 1 AR AR LU T IB AT, R AR AR A T i R T BUA B 24K, ] 8-5 o 1R MY 2t iR T
2 LU Hh PR - A L ) SR PR A
0.06
— At
0.054| _ p»
0.048| 3
0.042
0.036

0.024
0.018
0.012 —

Zero Current Output Voltage (V)
\

[ —
— o

0.006

Oé—_—_

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Common Mode Voltage (V)

& 8-5. FrRHH A SHEABE

8.4 B ThEEM R
8.4.1 IFHH=R
INAX180 7E3# & LA T 264 4b T IEH BT IR A

IR (Vs) T 2.7V fi1 5.5V 2 JH].

FLREIE (Vom) £ - 0.2V & +26V I8 E L HE N .

RRKZE NG SR LG /N Vg W25 H H R 2 Vg BRI
BN NG SR LG 35 KT 5] GND HIIEIR (15 S0 72/ 57 H 7205 5857 ) -

EIEHIZATIAM] | sk A st B 2 AN IN+ 2 IN - [ R I 2 25 2o
8.4.2 MINE/ TR

WEARZEDANBIE (Vine — Vin-) UG i i ISR IR AR, INAX180 W fai th S5l 22 RAT g 5 1E HPEHRIL |
I BASFRAEZE 7 an \ FUE (RORS 0 B o i SRAE IE R PR IS AT 1A R A e N G 3, 3 AR AU 2 U P BEL 8 ) A A
A PTG L B A BRI 2 A, DA G X g AT A RS S R i R AR 22 700 2K, INAX80 % i &
FE AR U I J5 K20 20us Pk 2 FUYME .

2 INAX180 4f 4 3 % RSB SR B MR | BB A0 BRI | M0 5040 A\ L FE AR S B0
SIS S RUU | INAXT8O [ H 3 AT R | 5 2 HH LA 2

8.4.3 KW

HAR INAX180 A FRWigl JH | (HAZ 8 PR ThRE S FRpil ol 32 4 1] S A R e i % o INAX180 fibrl . % T BT
FAHTTFFNC ] INAX180 H 5 #2s Ha i o

SRIM , (EHER SN, BB R RM A TN MBS P EL DR, T Z RN T EE
INAX180 7E Wi =0~ fRifb IR K, anl&l 8-6 Fiiw.

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 19

Product Folder Links: INA180 INA2180 INA4180


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina180?qgpn=ina180
https://www.ti.com.cn/product/cn/ina2180?qgpn=ina2180
https://www.ti.com.cn/product/cn/ina4180?qgpn=ina4180
https://www.ti.com.cn/cn/lit/pdf/ZHCSG97
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSG97H&partnum=INA180
https://www.ti.com.cn/product/cn/ina180?qgpn=ina180
https://www.ti.com.cn/product/cn/ina2180?qgpn=ina2180
https://www.ti.com.cn/product/cn/ina4180?qgpn=ina4180

13 TEXAS

INA180, INA2180, INA4180 INSTRUMENTS
ZHCSG97H - APRIL 2017 - REVISED JULY 2022 www.ti.com.cn
Vs
27Vto55V
o
ReuLL-up
10 kQ
3
Bus Voltage Shutdown
—0.2Vto+26V —
o -
|_
Rsense
— AN Load __l_ c»—AL
_ Caypass
0.1 uF
Single-Channel VS
TI Device =
IN-
NV AV
ouT
- Output
O
+
IN+
NN NN
GND =

& 8-6. <M INXA180 [FIEEA B
M INAX180 FAEAN I N E] OUT 5| A1 GND 5 I BHATIE & =5 T 500kQ ( >k H 500kQ J il
NG5 W B HBIHAAE S ) o RAIX L] B R BB TR .
Xob T )4 H 5T 500k Q #6545 , 25 INAX180 Frf H R SEA ik T — 26 R IR et 4% . Ik, Z iR S iE
HNAE 500k HLPH 2% 10 i JEA% H i Bl 1E L
R E BRI, R R S KT Ve, BN AES S I INUCAD B4 55 u A BB HR . R/
T Vg , FLRH N B IR AT Z 08 A1, 500K HL BH & ) HiL 7T 1% B S Ml 1 i — PR 35
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9 L AN SEHL

&1

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

9.1 MAfER

24 FL IR 2 HE BV 1) B s sl e sy, INAX80 215 7E FEL IS N b BEL 288 199 iy 7 A P P R TR
9.1.1 FEA#ERE

9-1 &R 1 INA180 HYFEA S . JE AT RESEIL 70 Uit FEL BE 3 8 B N GBI (+INCRITIN = ) ITT B8 KPR SE /s
5573 Yt FL B R R A ] R

Bus Voltage Power Supply, Vs
-0.2Vto+26V 27Vto55V Caypass
O RSENSE ? 0} |“F
Load 1_ I
Single-Channel S
Tl Device
IN- Microcontroller
AN— A%
ouT
ADC
+
IN+
GND =

1

TE N T PERENERTE , WRR B ety (ADC) JEME U il #5-45 Hhim )R AT BEFEID INAX180 GND 51 & , JF4E INAX180 %t
M ADC Z A I—A RC UEW &% WS M/ Zoyr X7 7 FCEM A A FGE PE I EEA T T 20T, T IREE 2 RS R .

& 9-1. INA180 fF A% dE

NBIRIEHRIZAT |, 22> 0.AuF B FRIES A s o A A M 2% 2 v BELHT A U A 2 Pt 7 A 1 25 4
B A FE R P YRIR 7S o R 55 i L R AR R BRI AR O BV (O
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SEFESRPTRER (R GURTIN L , T SEOKPR Bl e INAXT80 FORSEE . BRI for il i PEL P #E 4 GE FLL B 407250
MNEFGIERRA , FFRN R MBS FRZ TR, R0, R4 N AR, FLIADASE N HE BHL A K /N4 7 S B R 1
INAX180 7£ 12V FEAH A A TIZ AT, & A B 30 R gy N\ ff B LI 80 w Ao A AR 1Ay L i s ) R BHL
I, XA B S SRR RN, JFRRRIEE . R, T EOR RIS RE R RO, R AU
PR T JURICARE £ Fi GG 0 R B L 00 L BELA PR 58 — A L PR, 0N rE B 23 TSR A9 B K SR VR DR 5 7
FEIC 1 g T FRLIAUAS DN P PR 28 58 Dh R BB AL N i K FELAE

F:'DMAX

o2
MAX (1

Rsense <

Hordr s

PDMAX rE RSENSE EPEﬁHij(fﬁlq:szfﬁﬁo
o Iyax B Rsense HI B K HL -

FELJRCASE 00 P L P BEL 560 5 A1 16 2 P JF A PR ) B ok T LR L T Vg ANBR AT PR IR R PR 1l o il DR FLRAS IS 53 2 3
feib Bt | b2 IE AN S BRI ) . 730 2 326t T Reense 1 GAIN By KAE , DAMER; IE &5 2 IE
FRNRER A

Ivax % Rsense x GAIN < Vgp (2)

Horr:

o wax BRI Reense B K HLIR .

* GAIN J2& FLIFUAS I BOR #5 FR 2

* Vep 2 E#E 3R i e 1) 1R 5 R0

N T AR IR Reense A I HH 3 TR A AR FR ), 0 1k e BELPRI R 5 i =5 18 () 2 0 1 2 [A) S A AE AR o G
SRR DN ZR A5 FEIE B B DU BB BELOK DA DL B0 (1) 38 28 23 DUkE o TE 4RI PR )

R IR Aot 48 5 IS P A PR PR 0 mi BELAEE T DA/ B (T A AR B T 1 PR D5 3 3R At 10k dee /IS rie FEL ) PR
o

hin % Rsense x GAIN > Vgy (3)

Hrp

o N BB Reense FIB/N IR
* GAIN 2 HLR I TBOR 45 R 38 2
* Vo et ARG (16 S 0 ZL2Y 5L H 720 ) o
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9.1.3 (558

0¥ INAx180 it B 3 s P bt N , B GND E| GND (a5t RC W45 | T A% i i it & DI 1 S
frE o E AT DR AR AR S . ZE NS S S INAXT80 FLYET L A A AT G SROTCTA A Him H o
BEAT IR , B T AU Z M NS S AT IR, AT DR SRR SN 5| I LS g eds . 18] 9-2 2t T —Aow
1, VB AR R £E 2 RN 51 R0 A P R %

Bus Voltage
-0.2Vto+26V
Rsense v
1 Load 2.7V 1035.5 \Y

f—3dB = —1 'S Single-Channel
ZR(RF + RF )CF Re<10Q N Rt Tl Device

NN NN N

f_ads
Cr - ouT| Vour
p— Bias 0
+
Re<100Q N Rt
NV NN N
GND —

& 9-2. 7ZEHIA 5| M L IS A

A1 5 K P BEL R 38 2 D 0 B 45 R R BN 22, BRI, UK X e B L B B BEE AR FFAE 10Q BTF (R AT
REF10Q BUF ) DARRRXRE IR . 29— D220 HUS AN HIAE RN S TR, 1] 9-2 r iy BILAE e A\ 51 B0 L1
PN i B 0 2 7 A T AN AN DG T A R N O B PRI o 0 SR P o B A1 e I L PELES DU B PFRLIRL IR R B
SR ECPE I R PSP (IR BRI . IX PRGN IR E RS, % S A3 U H BEL A PN 2 1 H I
o 1ZIRZE 2 PR S _E Y B 20 e R BELES A e A B R S AN R R B BT A ER B RE , A
i B R AL P AN DL C X B3 F SR AU RE M At LA/ o SR A D ipl Hh FEL 25 45 TN ity SR AR iR 22 B mT DA 5 X 6 1B
i, Hrp iR 2 E R 4 RS .

ik 9-2 s, SR B AR R IS AR L, SRR N i 0 22 20 S AR A R S A A H I LB (Re) P {ELAR
K, 5 A AP Rint FMEARSC . H3EAH Syt B IS 55 20 it FL PR B 1) P I A LR AR, 2000 fL PRk ) 4
BN G LAy — N e iR 22 L. W] DATHSR AN DA e b A 8 ER 0BG FL BEL AR 0 T 5 N B3 2 1%
Zo M RE 4 TR L S AN 1 B BT A5 r s T 22

Gain Error Factor = 1250 <Ry
o
* RiNT b R S TN N
* Rp ZAMTH B
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JiREA 4 IR R RSN AL, XA REGERE MG AT AR, WK 91 fon. R 9-2 iR T
BEAS RS IF B SR AR 22 R T

® 91 A
=8, 125 Rint(kQ)
INAx180A1 20 25
INAX180A2 50 10
INAXx180A3 100 5
INAXx180A4 200 2.5

K 9-2. MR RENT

) fRi A I3 2 IR T
25000
INAX180A1 (21xRg) +25000
10000
INAX180A2 (9xRg)+10000
1000
INAX180A3 Rg +1000
2500
INAX180A4 (3xRg) +2500

FANAI S e 5K R BEL A 75 I T PR 48 2 kb 22 W] L BL T AR S B Btk 5
Gain Error (%) = 100 — (100 x Gain Error Factor) (5)
Bt , A INA180A2 ik 9-2 HAHRI G fi ik 2= AT, AR ICHLRE

10Q B IRZER T 0.991, AR TR 5 tHHMM g RE | UMK 10Q &I PR 2R
0.89% /i HIMG 1R 7%
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9.2 JAY N H
Load Power Supply, Vs
Supp|y 27Vto55V Caypass
Load Rsense Q 0'1| l“F
oa AN
1 L
Single-Channel 'S
Tl Device
IN—-
ANVN—1 AN
— ouT
O Vour
+
IN+
NV AN J_

GND
&l 9-3. AR

9.2.1 HiHER
2% 9-3 %I T I 9-3 Fron EEL S 8T R o
% 9-3. it

Al ~BME
HLEHLE |, Vs 5V
AR L 0K Vem = 0V
Rsense DhE e < 900mW
ERREHR | Ivax 40A
PG I8 2 KRN AT 1.5% , Ty=25°C
/MBS T >80 kHz

9.2.2 A IR

FEL A 00 PR BEL B 5 KB AR 408 e K D R AR R BEOR BEAT THSE . Uy AR 1 RS A0 H R I R B R KA
0.563m Q . XEATII AP Regnse M AMH ; Bl , Reense 18 0.5m Q |, PRNIX 2 sl (Mt B 384 , 7
B UFRIRFEER

TP RERIE L AT, JFIRYE 7 2/ Repnse » M5 R SRR RFF A Vs WERN . (R 2, Rk
Imax = 40A , Rsense = 0.5m Q , 1545 Hi A K A DI 25 Dy 248.5 , AT Gyt A IR A2 08 AR . v T
SORPREZ I Ko 5 S Ve, bR LS T INA180A4 ( Ha = 200 ) #+fF-

B EIEE RS BAFENANRER - R EMMFLIRZE . INAX180 I #5 1R 248 € NI K 1%. WE S
HHRZATEEN , £ Vom = 0V H Vg = 5V BHEE N 1250V (KME ) - AR 6 iR R EE S
E‘]i%%yﬂ 0.75% , ﬁEPE'»T)ﬁ%i%% = 150[JV , RSENSE =0.5m¢@ s ISENSE = 40A.

Total Offset Error (%) = 122 Offset Emor (V) 4 50,

Isense * Rsense 6)

TR R E R — MO R R R E S A R A G EEAR . EE , FERXMIEILT |, M 28 1R 22 AW S 1R 22 2 )95
s R TR ERZE M — FOEHER I e AR A IR ZE K RSS A, 4 A2k 7 Ffor
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Total Error (%) = \/Total Gain Error (%)2 + Total Offset Error (%)2 )

REFTIRE 7 J5 , THREAS IR RO AU S RAIR ZE N 1.26% , /N T 1.6% BRI K .

INA180A4 ( 73 = 200 ) I8 HA 105kHz 1177 %% , it /& 80kHz [I/ME S 58 Bk . W R T BEH m A %, ol Ul
FHYE 35 AR 2844, AR 20 H H R L 46 /D 51 Rgense 1HIE K.

9.2.3 RIF Bk

9-4 SR T HR )G A A Y R SRR SRR S B R ) DRI, O B B e . W TIEE
SPRANGES T TR TR, EX T RESRMAG S, R ARE T FERNR T

A -
\

\
\ ]

ov v vt

Output Voltage (1 V/div)

Output

s Ground

Time (500 us/div)

&l 9-4. i i i B

9.3 EJFRAE AL

INAX180 1% N\ HiL I HE % vHE A M ) Bl i YR LS. Vg RIS . 4m , Vs ATRUA BV, 17 IN+ FITIN - B R
JEHLE A EiA 26V. {HS2 , OUT 5l R4t v B Ve Bl 52 VS 510 B B PR #1 . INAX180 B RESAE IN+ 1IN -
NG| FARZ EIE 26V e Ea NG SVEH , T a S EE VS 51 F At

9.3.1 LB REART 26V

B/ R, SE AT AR S R OR T 26V R R ( By AR ) EAT INAXT80.  RUAE I 5 g Ak
FANR ARSI (G TP B AL 5 A7 (Transzorb) ) 5 ATAW H & 2B A RS I AR 56 o 2 I 4 1R
1] B SEERIN— X RS9 — A8 TARE ST B A , Wnl&] 9-56 From. AR W Re /N reFE &S | JEH Y 10Q
FeAr o E VORI B AS S0 3 2 P 2R RO, /S Ry X B EAT 1R . IR B PR A A RS 5 DAL,
FI10Q HLBHLAS LA S IR A0 AE Lh 5 ] 132 52 (10 5 L5 9 — A8 R A2 VP22 B R AR 7 SR o XL 18 P A 20 [0 FL B AR 22
(] X4 AR AE AT 1 /N L

SOT-523 5 SOD-523 #f#5.
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Vs
Bus Supply 27V1t055V  Cavpass
—-02Vto+26 V o) 0.1 uF

|||—

|
@ Rsense Load 1 J_
oal —
Single-Channel VS -
f Tl Device
IN—-
AV ANN—

RerotecT ouT ——=O Output
<10Q

A - VW WA

B 9-5. fF X — AR E IR AR

W RARIh 25598 A IR S USRS 71 vk /e TR, e A0 FH IO S O R A R 2% o B A v R s s R R
TSR TE BT I N\ ity 2 [A) 4 ) AN R S g AN X T AR, i 9-6 FoR . BT A F R IR R T R ARTE
SOT-523 #24k SOD-523 H3 rf fif AN SR B & . 7EK] 9-5 K] 9-6 Fioninflrh |, 7B i a (R4 o1
INAX180 T 75 1 o B B AR THI AR /N T SO-8 25 THIAR |, HANEE KT MSOP-8 5 2% i THi £

Vs
Bus Supply 27Vto55V  Cayeass
-0.2Vto+26 V le) 0.1 uF

Q Rsense 4' h

Load —
|| single-Channel VS =
= Tl Device

<10Q IN
’ ’ A, A%
Transorb % - ouT O Output
<10Q — >
ANNN—— e e AN AAAY

&l 9-6. 1 F AN BRSO AR AN SH AL BEAT R SRS

ARSH WY | G S WA GBS TN BT T a7 25 5 it

9.4 fi J7

9.4.1 fi)JR15TE

o ERDFRSCER L 4 LeDERR N 51 E R 2R AL PR AS o IR B R ORAE S 51 B2 18] SRS LR
SR L BE A BELAT . FRLIALECIN R FEAT R A OB W & T BRI S I (A2 B R FE P . 3T AL A PEL A RR A
FEHAR , ARSI BRI 2 R B E AN R %

o FYRSH I R A IO BV AT RESEIL AR AR FRIR S IR B S . U] 0. 1pF (S5 B R As . P LIS INA S
(2R R DLAMER 6 7 Bl BT LR

o HEAT HLRAGIN L BB P B SR AT AR, AT K R T AR, REIRAE M BLSTASLHAC .
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9.4.2 A Rl

Direction Current Flow

A

Bus Voltage:
-0.2Vto+26 V

Current
Sense

VIA to Ground

Plane
Caypass
Power Supply, Vs:
27Vto55V
B 9-7. BIEIEHERATR ( 5IAHSI A )
Bus Voltage:
-0.2Vto+26 V

VIA to Ground
Plane

Direction of
Current Flow Direction of
Current Flow
Rsnunt1

Current Sense

Output 2 Chaypass

Current Sense
Output 1

Power Supply, Vs:
27Vto55V

Load 2 Load 1

9-8. JUBIEHR T )7 (VSSOP)
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Bus Voltage:
-0.2Vto+26V

VIA to Ground

Direction of

Current Flow Direction of

Current Flow
F‘SHUNTI

Current Sense

Output 2 Current Sense

Output 1

Power Supply, Vs:
27Vto55V

Load 2 Load 1

B 9-9. XUEIEHEEAT ) (WSON)
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Load 3 Load 2

Current Sense Current Sense
Output 3 Output 2

Direction of

Direction of
Current Flow

R
SHUNT2 Current Flow

Bus Voltage 2:

Bus Voltage 3: —-0.2Vto+26 V

—0.2Vto+26 V

Power Supply, Vs:

Current Sense
Q) 27V1055V

Output 4

Bus Voltage 4: Bus Voltage 1:
-0.2Vto+26 V -0.2Vto+26 V
Rstunra Rshuntt
e -—
Direction of Direction of
Current Flow Current Flow
Load 4 Load 1
& 9-10. DUiEE HEF A R
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10.4 &ty
TI E2E™ is a trademark of Texas Instruments.
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10.5 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.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
INA180A1IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes Call TI'| Sn | Nipdau Level-1-260C-UNLIM -40 to 125 18ID
INA180A1IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 18ID
INA18OALIDBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes Call TI'| Sn | Nipdau Level-1-260C-UNLIM -40 to 125 18ID
INA180AL1IDBVT.B Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 181D
INA180A2IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes Call TI'| Sn | Nipdau Level-1-260C-UNLIM -40 to 125 1A8D
INA180A2IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1A8D
INA180A2IDBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes Call TI'| Sn | Nipdau Level-1-260C-UNLIM -40 to 125 1A8D
INA180A2IDBVT.B Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1A8D
INA180A3IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1A9D
INA180A3IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1A9D
INA180A3IDBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 1A9D
INA180A3IDBVT.B Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 1A9D
INA180A4IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 1AAD
INA180A4IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1AAD
INA180A4IDBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 1AAD
INA180A4IDBVT.B Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1AAD
INA180B1IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes Call TI'| Sn | Nipdau Level-1-260C-UNLIM -40 to 125 18RD
INA180B1IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 18RD
INA180B1IDBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 18RD
INA180B1IDBVT.B Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 18RD
INA180B2IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 1ABD
INA180B2IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1ABD
INA180B2IDBVT Obsolete  Production SOT-23 (DBV) | 5 - - Call Tl Call Tl -40 to 125 1ABD
INA180B3IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes Call TI'| Sn | Nipdau Level-1-260C-UNLIM -40 to 125 1ACD
INA180B3IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1ACD
INA180B3IDBVT Obsolete  Production SOT-23 (DBV) | 5 - - Call TI Call Tl -40 to 125 1ACD
INA180B4IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 1ADD
INA180B4IDBVR.B Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1ADD
INA180B4IDBVT Obsolete  Production SOT-23 (DBV) | 5 - - Call TI Call Tl -40 to 125 1ADD
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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 ®)
@ ®)
INA2180A1IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 1CX6
| NIPDAUAG
INA2180A1IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1CX6
INA2180A1IDGKT Obsolete  Production VSSOP (DGK) | 8 - - Call Tl Call Tl -40 to 125 1CX6
INA2180A1IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 25EY
INA2180A1IDSGR.B Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 25EY
INA2180A1IDSGT Obsolete Production WSON (DSG) | 8 - - Call Tl Call Tl -40 to 125 25EY
INA2180A2IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 1CZ6
| NIPDAUAG
INA2180A2IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1CZ6
INA2180A2IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 25FY
INA2180A2IDSGR.B Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 25FY
INA2180A2IDSGT Last Production WSON (DSG) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 25FY
Time Buy
INA2180A3IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 1D16
| NIPDAUAG
INA2180A3IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1D16
INA2180A3IDGKT Obsolete Production VSSOP (DGK) | 8 - - Call Tl Call Tl -40 to 125 1D16
INA2180A3IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 25GY
INA2180A3IDSGR.B Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 25GY
INA2180A3IDSGT Obsolete Production WSON (DSG) | 8 - - Call Tl Call Tl -40 to 125 25GY
INA2180A4IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 1D26
| NIPDAUAG
INA2180A4IDGKR.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 1D26
INA2180A4IDGKT Obsolete Production VSSOP (DGK) | 8 - - Call Tl Call Tl -40 to 125 1D26
INA2180A4IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 25HY
INA2180A4IDSGR.B Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 25HY
INA2180A4IDSGT Obsolete Production WSON (DSG) | 8 - - Call Tl Call Tl -40 to 125 25HY
INA4180A1IPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 4180A1
INA4180A1IPWR.B Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4180A1
INA4180A2IPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 4180A2
INA4180A2IPWR.B Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 4180A2
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]

INA4180A3IPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 4180A3

INA4180A3IPWR.B Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 4180A3

INA4180A4IPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4180A4

INA4180A41IPWR.B Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4180A4

INA4180A4IPWRG4 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 4180A4

INA4180A4IPWRG4.B Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 4180A4

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

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

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

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents 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 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 INA180, INA2180, INA4180 :

Addendum-Page 3


https://www.ti.com/product/INA4180/part-details/INA4180A3IPWR
https://www.ti.com/product/INA4180/part-details/INA4180A4IPWR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

13 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

27-Jun-2025

o Automotive : INA180-Q1, INA2180-Q1, INA4180-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
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & 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
[ |
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
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)
INA180A1lIDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA180ALIDBVT SOT-23 DBV 5 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA180A2IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA180A2IDBVT SOT-23 DBV 5 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA180A3IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA180A3IDBVR SOT-23 | DBV 5 3000 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
INA180OA3IDBVT SOT-23 DBV 5 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA180A4IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA180A4IDBVT SOT-23 DBV 5 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA180A4IDBVT SOT-23 DBV 5 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA180B1IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA180B1IDBVT SOT-23 DBV 5 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA180B2IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA180B3IDBVR SOT-23 | DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
INA180B3IDBVR SOT-23 DBV 5 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
INA180B4IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
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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)

INA2180A1IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
INA2180A1IDSGR WSON DSG 8 3000 180.0 8.4 2.3 23 | 115 | 4.0 8.0 Q2
INA2180A2IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
INA2180A2IDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
INA2180A2IDSGT WSON DSG 8 250 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
INA2180A3IDGKR VSSOP | DGK 8 2500 330.0 124 5.3 34 14 8.0 | 12.0 Q1
INA2180A3IDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
INA2180A4IDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
INA2180A4IDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
INA4180A1IPWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 | 12.0 Q1
INA4180A2IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
INA4180A3IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
INA4180A4IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
INA4180A4IPWRG4 TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 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)
INA180ALIDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
INA180ALIDBVT SOT-23 DBV 5 250 210.0 185.0 35.0
INA180A2IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
INA180A2IDBVT SOT-23 DBV 5 250 210.0 185.0 35.0
INA180A3IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
INA180A3IDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
INA180A3IDBVT SOT-23 DBV 5 250 210.0 185.0 35.0
INA180A4IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
INA180A4IDBVT SOT-23 DBV 5 250 210.0 185.0 35.0
INA180A4IDBVT SOT-23 DBV 5 250 210.0 185.0 35.0
INA180B1IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
INA180B1IDBVT SOT-23 DBV 5 250 210.0 185.0 35.0
INA180B2IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
INA180B3IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
INA180B3IDBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
INA180B4IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0

INA2180A1IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA2180A1IDSGR WSON DSG 8 3000 210.0 185.0 35.0

Pack Materials-Page 3



i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 6-Jul-2025
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA2180A2IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA2180A2IDSGR WSON DSG 8 3000 210.0 185.0 35.0
INA2180A2IDSGT WSON DSG 8 250 210.0 185.0 35.0
INA2180A3IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA2180A3IDSGR WSON DSG 8 3000 210.0 185.0 35.0
INA2180A4IDGKR VSSOP DGK 8 2500 356.0 356.0 35.0
INA2180A4IDSGR WSON DSG 8 3000 210.0 185.0 35.0
INA4180A1IPWR TSSOP PW 14 2000 356.0 356.0 35.0
INA4180A2IPWR TSSOP PW 14 2000 356.0 356.0 35.0
INA4180A3IPWR TSSOP PW 14 2000 356.0 356.0 35.0
INA4180A4IPWR TSSOP PW 14 2000 356.0 356.0 35.0
INA4180A4IPWRG4 TSSOP PW 14 2000 356.0 356.0 35.0
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224783/A
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32
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0.8
0.7
* 1
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0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
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|

|

|
=
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I+
©
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L]

|

4 4] |
[oms | N\ |
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
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jREn Ry re pun)
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- L J [T s
) =
‘ |
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( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
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. 0.30 T
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43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

1. 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-153.

(G20 w N
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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LAND PATTERN EXAMPLE
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SCALE: 10X
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e
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OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

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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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

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

4220202/B 12/2023

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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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[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.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

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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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

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

(RO.05) TYP

4214839/K 08/2024

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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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

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

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

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