'E Ordering & Technical
6 o quality

13 TEXAS
INSTRUMENTS

documentation

Design &

Support &
development E training

INA186-Q1
ZHCSJT1B - MAY 2019 - REVISED MARCH 2022

INA186-Q1 #iFA& AEC-Q100 #ri#E H BB %22k 1B FIfEEES| IR 40V, XA &
¥ R AL R TBOK 2%

1 etk

o TRV AN F AEC-Q100 fnif

- WREYE 10 - 40°C £ +125°C, Ta
o RftURE e

- AT TR L A RSO
o GBI RVER] Vo ¢

- 0.2V 2 +40V , "7RZ A 42V FIHEE (20

TR 12V BB A )
o RN E HIR g : 500 pA ( #7U{H )
o RINAE

- KHEJEHEIE Vg 1.7V £ 5.5V

- REFASHI g ;48 pA ((HRFU(Y )
o KR

- SFEEIHIEL 120 dB ( H/ME )

- MWRIREE Eg 1% (BRI )

- VIR 10 ppm/°C ( F KA )
S Vos : 501V ( @ KNAE )

- REEFR 0.5 uV/IPC ((ER)
o A HL AN T e
o MAZRIRIN

- INA186A1-Q1 : 25 VIV
INA186A2-Q1 : 50V/V
INA186A3-Q1 : 100V/V
INA186A4-Q1 : 200V/V
INA186A5-Q1 : 500V/V

2 N A

o R (BCM)

o EFEAE BACFREE ] AT
« K2 (eCall)

< 12V W E E R4 (BMS)
o REEMEN

Bus Voltage
-0.2Vto +40V

RSENSE
o—e—"\\\—9 LOAD

0.5nA 0.5nA -
(typ) (typ)

3 JiHA

INA186-Q1 7425 K Dh#E Fo B HY FEL A0 S TEOK #%
(AR A I8 ) o MR R T i B
ERRR G 12V I RS, INA186-Q1 A 7EMST
THUFEEER - 0.2V & +40V 3R s & TR 2
LIRS, oAk, NG S B 42V 4axt i K
L

INA186-Q1 I Bar N\ i B H L 70 1R FH 250K 114 FEL 97 /2%
M FHZS |, A RE SR AL R i R = . I
FEZER PR R R B R T R E I sh Ve . ko)
e T SZHFR /N I I 87 H B A8 78 FL A UK Th R 45 FE 11 [
BF, AT B AR A 1 R R U 2

INA186-Q1 Hi 1.7V % 5.5V Syt | 78 3 i 3
FEM R OK R VE RN 90 n A, AL T TR A5k
5 : 25V, 50V/V. 100V/V. 200V/V 5% 500V/V. %
SFMAUE TAEREYEREY - 40°C & +125°C , JfH
XH SC70. SOT-23 (5) fil SOT-23 (8) £f%:. SC70
1 SOT-23 (DDF) 3 37 #5330 fl s il & | i SOT-23
(DBV) A > 5 5 m] HL I 2 o

£ 31, BHER

e $301) RN (5FR1E )
SC70 (6) 2.00mm x 1.25mm

INA186-Q1 SOT-23 (5) 2.90mm x 1.60mm
SOT-23 (8) 2.90mm x 1.60mm

(1) & 7RI AT R, 2B U R R e e IR

Ko

Supply Voltage
. 17Vto55V

[

Caypass
0.1 uF

)

ENABLE® vs

\\H

ouT Microcontroller

INA186-Q1
IN+ REF()
GND (1) The REF pin is available in
SC70 and DDF packages
— — (2) The ENABLE pin is available
only in the DDF package.
RN

ARG AENTTRRI , RAH R TP s P SORARIE R

PARA = s O 2L . A 5@ B 5 SRR I Bl (R 2, 7 )

www.ti.com , AN, TIAGRIERIERERPERNA R, ESEER Bt Z 8T, 1 551575 Bol UK IS SCRRAS .

English Data Sheet: SBOS386


http://www.ti.com/technologies/functional-safety/overview.html#commitment
https://www.ti.com/lit/pdf/SBOA387
https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJT1
https://www.ti.com.cn/product/cn/INA186-Q1?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/INA186-Q1?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/INA186-Q1?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/INA186-Q1?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SBOS386

I3 TEXAS
INA186-Q1 INSTRUMENTS
ZHCSJT1B - MAY 2019 - REVISED MARCH 2022 www.ti.com.cn
N
IR oo 1 7.4 BAFDNBEREI oo 14
2 R e (- B A=< 1 s T 18
B Ul s 1 L I T 22 K = RO 18
A7 ua TSRO 2 8.2 BRI ..o, 23
5 Bl BIBE B IIBE. ..o, 3 QEIRMIREEI e 24
B B e O [ ) U 25
I (D ay N T=E (= R 4 ORI i = 1= 25
B.2 ESD ZEZ .o 4 10.2 FJRIZRI oo 25
(IR A0 G e - < OO VA I Gy = < SO 28
6.4 FPEBEIE B oo 4 L I = 55 = U 28
6.5 HLAUIEME oo 5 11.2 BSOS HTIE e 28
6.6 JLTUAEIE e 6 1.3 TFF BT oo, 28
TVEATEI oo 1 11 T F e veeeeeceeeeeeeeeee e, 28
A 5 7 1 11.5 Electrostatic Discharge Caution.............c..ccccceeeeeee. 28
T2 TNEETTHEBE oo 11 11,8 TRABEZR oo 28
T3 HEHEVE I oo 12 12U BEFRITIER 28
4 BT iRtz
Changes from Revision A (May 2020) to Revision B (March 2022) Page
o REIERAREA “INA186-Q1 & H T ABUR S KRG IR G 40V HRBNHORES” BCh “INA186-Q1 £#F
4 AEC-Q100 FrifE H B A Bz 22 2) 1B FIEAE S| BT 40V XU fRks B LB R EE o, 1
o HUH TN SR IRME . BRI LB IR TR TR oo 1
o [BHERANIN T DDF (SOT-23) Fh 2 FIEH I Y 28 vttt 1
SR S = T ) R 11 =l ==+ 1 G I OO 5
Changes from Revision * (May 2019) to Revision A (May 2020) Page
I R v o = OO 1
o [BHERIINT DBV (SOT-23) 5t HIUEH I Y 2 ettt 1
2 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA186-Q1


https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJT1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJT1B&partnum=INA186-Q1
https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1

13 TEXAS

INSTRUMENTS INA186-Q1
www.ti.com.cn ZHCSJT1B - MAY 2019 - REVISED MARCH 2022
5 5| R E R TheE

) ~ )
0O (@)
Rer [ 1 6 ] our e[| 1 s | Jme
ano [ ] 2 5 ] IN- our[] -
vs (] s 4 7 ns w1 N
Not to scale %NIJ
ot to scale
A 5-1. DCK 3% 6 5114 SC70 TIthA [ 5-2. DBV %5 5 3/} SOT-23 THYLA
)
(@)
vs (] 1 8 |_] IN-
ENABLE [ | 2 7 1 INs
rer (| s 6 |_] NC
anD [ 4 5 | out
Not to scale
K| 5-3. DDF #}3 8 3|4 SOT-23 L&l
* 5-1. 5| HIThRE
5|
=1
TR DCK DBV DDF e b3
{ERESI. Ut 5 IKshZE VS I, 834 T7 )8 JFF/E A IO #s . 240k 5]
ENABLE — — 2 BN |REhE GND B, 834F0] , BIFEERECD |, S E TS EPUIRES . i BRAEH %
S, AN AMBIREE , B0k S %S VS. {UFR DDF 3.
GND 2 1 4 B | B
IN - 5 4 8 HERL A FEIRA IO BS TN o ST RE R | 3 2 A I R BEL A S 30 o A o2
RN B e 7 R v LR
SN = 1 013/ 1 o1 AN =1 1) VA5 IS 222 i1 =N NG B S 82 = o 1 P a5
N+ 4 ° T | BV g g ke K e B B
NC — — 6 — TN R, LIRS B e R YR,
en oy |OUT B %51 HFR M — /ML R i, s RS H 2 AN IN+ 51 RIE] IN - 5]
ouT 6 2 S| BV oot ik | winE] REF 308K H R S
REF 1 . 3 HERLA FEUWERN o T I A e N Fr B SE B R) B A . (X PR DCK Al DDF #3%.
RN | A5 REF 5 101 B 07E 1 0K 45 2045 GND.
VS 3 3 1 iR, |, 17V ES5V

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: INA186-Q1

3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJT1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJT1B&partnum=INA186-Q1
https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1

13 TEXAS

INA186-Q1 INSTRUMENTS
ZHCSJT1B - MAY 2019 - REVISED MARCH 2022 www.ti.com.cn
6 HA%
6.1 48X | K EUEE
78 SRR 1 T S P P A (Bl i) ) O
BAME BoAfE| AL
Vs RGNS 6 Y
. e ZARE (Ving) - (Vin-)@ -42 42
x:w A Vines Vin- , A% GNDEO) GND - 0.3 42 v
Venasle |ENABLE GND - 0.3 6 Y
REF. OUT® GND - 0.3 (Vg) +0.3 \Y
HENAT— 51 N L ) 5 mA
Ta TAEREE -55 150 °C
Ty 4R 150 °C
Tstg TEGL -65 150 °C

(1) B2 RAH T BB A R T B8 255 2501 BAR IR o« X 260 HH IR AR B A B, X HE AR Fom A Ak e 4 T B A
FWIE (T DANEAT T H A S F R e IE W 84T o K [B) Ab T 2850t Bt KA E 451 1 mT B2 e s (vl Sk

(2)  Vine F1 VNG 205005 IN+ FTIN - 51 BRI E .

(3) WA T L A PR ELE 5 mA |, TUHTA 51 4\ e R # T i i o ) B A

6.2 ESD 4%

=1 AL
NEHAER (HBM) , 454 AEC Q100-002(1)

) +3000
v —— HBM ESD 4328454 2 V
(esp)  |# F L BB (CDM) | %4 AEC Q100-011

CDM ESD 4 3%%% C6 1000
(1)  AEC Q100-002 #5715 24 $% % ANSI/ESDA/JEDEC JS-001 BUYEFHAT HBM R A7 .
6.3 BUEIT &M
TE H SRE AR T B CARRE VS NS (BRIESA WM )
BAME FRRRIE BAME| AL
Vewm AN VE GND - 0.2 40 v
Vine s VIN- BN 5] Y GND - 0.2 40 \%
Vs BAT VR LR 1.7 5.5 v
VRer HEUE S| 0 e s 3 GND Vs v
Ta HARE R AR IR -40 125 °C
6.4 AEREER
INA186-Q1
Fakr() DBV (SOT23) DCK (SC70) DDF (SOT23) Bfr
5 5[ 6 515 8 5|
Rqua 45 BB IABE 176.3 170.7 164.6 °C/W
RqJctop) | B AN ( THED ) #4BH 105.6 132.7 86.6 °CIW
Rqus &5 2% FL R AR AL 66.4 65.3 84.3 °CIW
Yot S5 B TIHAHIE S 43.9 457 7.1 °CIW
Yu8 45 78t PR AURFIE S 4 66.1 65.2 83.8 °C/W
Rquc(pot) | &5 AN ( JEHD ) #ABH i A& H AN i °CIW
(1) BREGRFHAIIREZEE |, S0 SR 1C B R dbr b RS o
4 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA186-Q1


http://www.ti.com/lit/SPRA953
https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJT1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJT1B&partnum=INA186-Q1
https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1

13 TEXAS

INSTRUMENTS INA186-Q1
www.ti.com.cn ZHCSJT1B - MAY 2019 - REVISED MARCH 2022
6.5 HASRF
Ta=25°C, Vsense = Vine ~ ViN- » Vg = 1.8V % 5.0V, Vine = 12V, Vrer = Vs/2 , H Venasie = Vs ( BRIES A 50 )
E 28 &M B/ME HAUE %ﬁﬁ‘ L:-U1A
A
CMRR | Sttt Ysense =O0MY Vi = S0V A0V, Ta = ~40°C £ 120 150 o8
Vos SEHIE | RTIO) Vs = 1.8V, Vsense = 0mV -3 50| wv
dVos/dT | % | RTI Vsense = 0V , Ta = - 40°C % +125°C 0.05 05| pvrc
PSRR | dijidLL , RTI Vsense = 0mV , Vs = 1.7V % 5.5V -1 +10| pvv
I LD REER Vsense = 0mV 0.5 3] nA
lo LN 2R Vsense = 0mV £0.07 nA
W
A1 FF 25
A2 #fF 50
G 1925 A3 B4k 100 VIV
Ad B 200
A5 B4k 500
Ec Wk iRE Vour=01VZEVg - 0.1V -0.04% 1%
BRI Ta=-40°C & +125°C 2 10| ppm/°C
Jekikin Vour=01V E Vg - 0.1V +0.01%
RVRR |3t fE4IILE | RTI \T/:E: - lgog‘%% 1\;& 100mv', +2 £10| Vv
BRI TRFEIRG 1 nF
AR
Vsp HAFT Vg BRI Vg =18V, R = 10kQ & GND , To = - 40°C & +125°C (Vg) - 20 (Vs) - 40| mV
Va | B T ot AtV Vep = OV Vo2 (Vono)10| mv
SRR B
A1 %% | Cloap = 10pF 45
A2 %t , CLoap = 10pF 37
BW g A3 %t , CLoap = 10pF 35 kHz
A4 #51F , CLoap = 10pF 33
A5 %t , CLoap = 10pF 27
SR [R5 Vs =5.0V , Vour = 0.5V % 4.5V 0.3 Vips
ts TR ] LA R B S 2B 1% BAPY 30 us
B | RTIO)
F e M 7 8 75 n\% v
ENABLE
len IR IR OV < VenagLe < Vs 1 100 nA
\um e PPN LR 0.7 x Vg 6 \4
Vi (R PN 0 03xVg| V
Vhys Hysteresis 300 mV
lopis i H TR LA Vs =5.0V, Vour =0V & 5.0V, VenasLe = OV 1 5| upA
IR
Vs = 1.8V , Vsense = 0mV 48 65| uA
la A IR
Vs =1.8V , Vsgnse = 0mV , Ta = - 40°C & +125°C 90| pA

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA186-Q1

Submit Document Feedback


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJT1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJT1B&partnum=INA186-Q1
https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1

13 TEXAS

INA186-Q1 INSTRUMENTS
ZHCSJT1B - MAY 2019 - REVISED MARCH 2022 www.ti.com.cn

TA =25°C , VSENSE = V|N+ - VlN* , VS =1.8V E 5.0V , V|N+ =12V , VREF = V3/2 , E_ VENABLE = VS ( F;%E'E%ﬁw\ﬁw )
SH b3 B/MA HAUE BAHE| B

lapis ‘ i AR VenasLe = 0V, Vsense = 0OmV 10 100| nA

(1) RTI=LANSH.

6.6 JLAVREM:

E TA =25°C Hﬂ‘ ) VSENSE = V|N+ - VIN— ) Vs =1.8V £ 5.0V , V|N+ =12V , VREF = Vs/2 , VENABLE = VS , Hﬁﬁﬁﬂ:ﬁﬁﬁifﬁ
IR ( BRAE AR )

60 140
i
50 N @ 120
~N ° ™
40 NN o N
NI 3 100 AN
30 ] c N
o N Y S N
3 N = 80 J
< it AR :
[ o
(0] L E L > 60 \
10 Y A g N
— At W > ™
\ @ 40
0 — A2 L I
A3 r~—.
10| — A4 n%_ 20 o
— A5 |
-20 0
10 100 1k 10k 100k ™ 10 100 1k 10k 100k ™
Frequency (Hz) Frequency (Hz)
VS =5V VS =5V
l 6-1. M AR L MIINRAR FE 6-2. HIJRHH L S A2 RIS R
160 Vs
N — -40°C
oy \ — 25°C
s 140 WA V,-0.4 \\ 125°C
© ™
< 120 \V‘“ S
S N S V.08 \
5 I g LA
& 100 \ & >
8 Nl 3 GND+038 / Ve
S 80 3 / 4
c /
é 60 GND+0.4 —
i —
3 n /%/
40 ﬂ GND |
10 100 1k 10k 100k M o 1 2 3 4 5 6 7 8 9 10 N
Frequency (Hz) Output Current (mA)
A3 B Vs =18V
B 6-3. FAEHIHI L SR Y LR Bl 6-4. FirH) v IR S H IR 2 R IR R
Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA186-Q1


https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJT1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJT1B&partnum=INA186-Q1
https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1

13 TEXAS

INSTRUMENTS INA186-Q1
www.ti.com.cn ZHCSJT1B - MAY 2019 - REVISED MARCH 2022
6.6 LAV (continued)
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6.6 LAV (continued)
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I ( BRAES AU )

100
£
2 60 \ =
3 50 S
3 5=
2 4 2w |
(] 5=
o Lo [THEN| e
£ 30 B2
> 5Z
el — T L
§ 20 C g L " '
& S
=
2
10
10 100 1k 10k 100k Time (1 s/div)
Frequency (Hz)
A3 & A3 2
B 6-11. MASH B KR SR KRR & 6-12. 0.1Hz £ 10Hz H/ERE ( LA NSE )
— Ve
%,z = — Vour
=2 °
s [ :
38 \ = )
50 o) RS
o g =
S S
[0} s
>o § g >
5E £
2o §
- o
Time (20 ps/div) Time (250 ps/div)
Vs =5.0V , A3 #fF A3 &
K 6-13. BTERMISL ( 10mVpp FIABTER ) B 6-14. FLAs e KBRS L
— Inverting Input —— Non-inverting Input
— Output —— Output
= =
- 2
> >
g &
(9] [0
g g |
o o
> >
] |
ov / ov
Time (250 ps/div) Time (250 ps/div)
A3 #fF Vg =5.0V, A3 #fF
E 6-15. RAEZESMATE & 6-16. FAIMZ AN
8 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA186-Q1


https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJT1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJT1B&partnum=INA186-Q1
https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1

13 TEXAS

INSTRUMENTS INA186-Q1
www.ti.com.cn ZHCSJT1B - MAY 2019 - REVISED MARCH 2022
6.6 LAV (continued)

fE Tp=25°C I}, Veense = Vine — Vin-» Vs = 1.8V £ 5.0V, Vin+ = 12V, Vrer = Vs/2 , Venpgle = Vs, HIEH T A #H2E
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6.6 LAV (continued)

fE Tp=25°C I}, Veense = Vine — Vin-» Vs = 1.8V £ 5.0V, Vin+ = 12V, Vrer = Vs/2 , Venpgle = Vs, HIEH T A #H2E
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g -0.5 - 2 /‘-”j J Gain Variants
3 - v 3 o —_ A1
5 / 9 i — A2
S -15 - & 7 A3
2 / A — M
‘ £~ — A5
2.5 0.1
0 05 1 15 2 25 3 35 4 45 5 10 100 1k 10k 100k 1M 10M
Output Voltage (V) Frequency (Hz)
Vs =5.0V, VenagLe = 0V, VRer = 2.5V Vg=5.0V, Vgy =0V
E 6-23. Hrih iR 59t BRI R ( A4 A1 A5 2844 ) B 6-24. #iHEH SR MR
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7 VE4N
7.1 R

INA186-Q1 & — KMk fm B it KT E . 40V LA AT ISR 25 . DDF SOT-23 4 353k by — /Ml g 5
. INA186-Q1 A& — 3K L 18 THA BRI O 3 | AT 7E e 88 ik Y e T ) ASE H 1 RS i 0 = R R A 000 P L |
FAERIHE . BIEEMANBIED Vine 1 Viy - B8 40V, HEHE Vg 185 1.7V &M NIER . 2205, %
HHENETHPURA | IR FEE S 0.1uA LR . INA186-Q1 3& FH T~ 5K v ks 22 ARG FELUAT V04 6 110 1000 60 v 0 Fi
TAT AL &

7.2 TR T HE
ENABLE™"

Vs
[] ]
L

INA186-Q1

I
2

ouT
n-[ | || AW\ e REF®

]

L

GND
1. {X DDF # %2t ENABLE 5]
2. DBV ###) REF 75 i fE N #FERE] GND.
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7.3 FetEii A

7.3.1 EEHERNE

INA186-Q1 70 VF7E T8 5h 25 V0 Fl P9 HEAT 85 1 10 B U 0 & o 2% 284 1100 v s 8 VAT DR T A0 48 2 45 2 A0 2 U L T A
INA186-Q1 IS E/NT £50uV. AXFHHT |, 24 Vine 50 Vin - I, AR5 08 R T 3 E 8 et RS B
2 1 H S 1) 53— AN 34 2 BEAE A P (B SR 1 20 9 FELBEL 28, DA FAAEG R AT ARG 00 36w 11 Th SR 5 A I 42 v e 2 87 1)
R

INA186-Q1 ik KI5 IR ZTREN £+1%. 2RI S 1 s Bl 2 1 B S K A5 22 B, 389 28 15 2 BRCA B VA G 0 0 8 v )
FEARER . 28 W I 20 v e A VS B A A A, AR 2 P Y 2 R 2 M

7.3.2 KN RE B

INA186-Q1 AN ATV 2 KT MUK RS , RS R AL IR AR I N B . INA186-Q1 K i A J B HL it
B =D FERH.

MR AR PR T AR RE R AT . U B R AT T OR B 4 8 TR S N i YRR R R . X e
TOKES | SN LI A2 FEBEL 3% X 2% ) 45 T b IR 8% T T 80 8 49 205 VAo HEL e DA 78 B N TBOR 3% o oK i B L PG
FIEE |, INA186-Q1 7EM N AF FH AR A O ES , AR5 7R H R AF F 22 43 IO 3%

D B UL PR 28 — MRS BEME AR UK AR 5 B, A5 P a0 N DB 28 SR A ) vt NG 75 o A S50 1Y) PR SRS U0 TR %
e, SRR\ BE R A A AR BN 1. (2, i1 T B P TR , SN DR AR XS INA186-Q1 I RS L5
MR /N o

O L FLR PR 28 =AML 35 e 6 A5 P BOR K FL AL L FEL . TR 8 77 A 45 P RE M ME R I MR AR 2 1A [ LR
7.3.3 AR F R A EE SRR

e B RERS R (o) , RIS U552 0205 (/M 51 58 DAAE R Z BN AT - INA186-Q1 IR - 25 LU X N
48pA ((HLAUE ) |, TIFESE R Y 100 ARSI T AT ER AL 35kHzZ (/MBS 9 o K | AR I B0 s S A 214 v] DAFE VR 2

5 T RGP E , AL EEHAE M. dTVF2 N R & 2 M i, Bk INA186-Q1 % 1 {H At
SUR, BESI I E 2 5 BN AT A ae . A TAERPIRESES |, INA186-Q1 I8 H AL 10nA Y - LI .

7.3.4 X J) L M

INA186-Q1 #3F HA7 REF 511, T AFE P A5 [a) b I Jfe 20 hs 00 ebt BHL A0y gt X1 WAL N0 i /0 2 Il L E REF
1 B0 ot o e s DA AR % A b R TS RSB AR) o A B N S A 00 8 14 1 2 7 L 2 3 S Y R L DK o ) i o L
[FIRE, a0 N\ 7 22 00 L s 2 5 S50k0 H P /S T tin Bt 2 L s o AR D AR S T SR R ARSI TROK 2 B A R
JiS

Vour = (lLoan* Rsense * GAIN) + Ve ™)

Hr

[LoaD A& il 1 £ 48 FLAL o
Rsense A2 HL LRI HELRH

GAIN 2 Firide #5344 1) 38 25 1B T
Vrer 2HEINE REF 510 HE.
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7.3.5 RS F A

INA186-Q1 (HF - 0.2V £ +40V B AL . RN ERTS | R ILE T EA 2 IR (Vs) PR .
INA186-Q1 REfE/E K T-Bi/NT Vg BRI R Tig47. Bl 7-1 B/ T — A Rl INA186-Q1 T A i
FL AR . FH (4 7~ 181

Bus Supply
up to +40 V
o
f IN+
High-Side Sensing
Rsense § Common-mode voltage (Vom)
is bus-voltage dependent.
L IN—
LOAD
f IN+
S Low-Side Sensing
Common-mode voltage (Vom)
Rsense is always near ground and is
isolated from bus-voltage spikes.
_l— IN-

B 7-1. RV UG
7.3.6 HFLAHIH

INA186-Q1 £ i di fill FH LA AR G HORAS o DI, BV ol T 3 el FELWT , S BOIRH O AR] JE 3
INA186-Q1 (LA I A 150dB. INA186-Q1 HLAT Il ELyL AR i IR AR AL I RE /T, PRIl 8 25 0 i e A2 AL A
HE/INIRE O TS I v R S B R

7.3.7 LBV L HRIE

INA186-Q1 Fu ¥ (L H #1T FEIR AU R % 0 BEAT St rIATR I B 4 o 31 e YA i R i HH 4228 9 Vg
- 40mV , F| GND [ K HE it H 42RO GND + 1mV. 3500 B IR EU i H FR A BT 58 K BR Rt K ] F 4
HYEH , SCHREEME M 1.8V RIS AT S F
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7.4 SRR

7.41 EEBIT
INA186-Q1 7L /& LA T &40 Ab T IEH I8 4R AS -

HLE LR (Vs) 0T 1.7V fi1 5.5V 2 JH].

FERIE (Vom) £ - 0.2V & +40V K45 ETEE N .

B RZ NG ST I E Vier /DT IEEIRHE Vpo

ENABLE 5| Jii#t ik 2h 22 8% 82 3 Vs

BNEENE S HUME N L Veer KT ZMEIEIRE GND |, B Vo (1ESIWZLE/ 51501720 ) -

KFAEA REF 51 IFI284F |, Veer RMER AE . EIEWBITIN | a8 Bl — N B g, tEEZ M IN+
ZIN- ZES I i ng REF 5] B _F &R ) A R .

7.4.2 B iR,

s B ONARYE REF 5 A ZE 82 7 QM o m) s oW R i sh B . B 7-2 R T E R R B RIS AT R AR
Hodr | MRE BRI, d T BT . 2 B IR AR 2R BRI R SRR, AL IN+ B IN- % N B R S 1
FESEOUT 5| B4 H 38

Bus Voltage
upto 40V
Rsense Vs Coveass
? N Load 17V 2‘; 55V 04uF
||
Isense - |
V
S INA186-Q1
IN-
—VVA—
Capacitively
Coupled ouT | oVour
Amplifier
REF
— VWV AN
IN+
GND

B 7-2. LRI N

B 1Y 2R A e S T 52 PR T A N SR A S PR R e A RORR R . INA86-Q1 A R Al H R IR /S, 0
TRZHRFEMNA , Rk REF 5. (22 , A4S i fJiisfe UL sor il s BEAN 88048 o s /0 T2 Fi e
M, WK REF 51 B B 2 e 1 2 i e B IS I G088, AT A4y AR+ 280 B0 AR VEVE I A . D 17 PR 364
R ZE | MZEM LS| REF 5] A S L%

— RS O B 5202 REF SIBNERR SIS Ve HAAFAE SR LIER , XA 7% 80
PR AE B Y R I AR 40mV A BIHAT . IXARESR LT 2 REF 51 B B4 22 70 i\ F S PO H AR A G R
2o BRTC B PP A PR S A AR X TR IN - SR AR E M NSRRI T, HES
NG S RIS, S A AV AT F R A IS ) R RSB, BN E REF 5181 _E B HLU AR Vs.

REF 51 BAIE L[R2 AT A (19 53 — A Rl o fan ) B I b AT i Pt . 18] 7-8 o 17— RHT , LR 8RB B N 1
L, AT AT DA 5 ff B 3 S RS O ( D28 R ) o INA186-Q1 ) GND FI LR E Nt i s, A 2
AANH IR H VS 1 GND 2 [ [y L s 22 At 5.5V, FEAGIH , INA186-Q1 %) i 15114 21 1T ff B A5
K ds (ADC). EIbKs REF 51 | ot o ) FUT R 9 IE AN B8 ADC. 9 (R4t B IR 4 AN 238
B, HIER P AUE St B IR, AR5 2 R
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+18V
33V —
Rsense T Caypass
] e AW\ 0-1uF
VS INA186-Q1
IN-
A —
Capacitively >
Coupled o OUT ADC
Amplifier +
REF —_
A ANA—
IN+
GND =
-33V

&l 7-3. £ REF 5] Bxi e i i s 17 iP5 4
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7.4.3 SUHAER

INA186-Q1 #sff2 HAT REF 5| B0 Ay R SAs I BOR &%, BERSLE P71 B SR e r B I o ) FE AT . XX
e S 0B 35 78 R RO S P PR AR L, AEESRMI A o, I L BELFR) LI RT RE AR T A

Bus Voltage
upto40V

? I:{SENS

Isense

m

17vigssy  Cewsss
' ' 0.1 uF

Load __I_ o 1I lu
= I 1

VS

Ths

INA186-Q1

Reference
Voltage
Capacitively h
Coupled :1 | ouT O Vour

Amplifier

+

EAAN AN ——PEF —

IN+ O—s
GND
& 7-4. XA B

i A REF SRGEIEES |, B 7-4 SR 7 il il E X — XA s i, iinE REF KL (Vrer) BE S5 FH
N HPPIRES N B HORZS . 205, W T IEZEMES (X IN- SI) |, SN =& T Vegr 5 TN T
EMES WA NERRT Vrgr. MINE] REF 51 H)X — 3R AT I E N OV 2 Vg ZRIEFMERME . XT3
BN, Vrer B BEN Va2, DAL T ) ESEBUM SRS S fERERELT |, Vrer WEN Vs/2
PAANET RIS 5 B, =400 1) FEL AR NE R A 50 i R R A

7.4.4 MNEITH

IRZESRARIE (Vine - Vin-) e UUE i A SRR A% , T INA186-Q1 H oy ) 4K zh 22 )R T g 5 IE FLil Y
Mo PRI | JF BANSR AR ZE 0 M N R FRORS AN B dn SRAE IE PR IS AT ST IR A AR A NI A, U BRI R FEL
i 1) BELEL A Pt A P A 00 L PEL AR R R A A, DA S I Fs AT A 3 SRAE 52 I [ IR 1) Fr) B =42 O 2
ZEor I, T INA186-Q1 %l R ££ 7 B i 2 1 Ja Kt 80us I (1] 21 TSI«
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7.4.5 Sl

INA186-Q1 B —A A 20 ENABLE 51 , nIEd SR Wi asfh . 88 it | B A HE RS 10nA

(JRRE ) AR YOGS R ACR RN AT, BT Z AR IR A H AT H A
23 ENABLE 51 JI9XZh 2 R BRI, 83F 0BT AR o 5 P Ao i At A€ 16 1809 130ps

AR, INA186-Q1 Hu4i BN S PR . B 7-5 Bon T ik INA186-Q1 12 /N4 i 231 5.~ ADC Bl

AT

Do by SRR, — R RJEH— INA186-Q1 | FEHf LR AT A #5447 AR R 1) H s L

R
Bus Voltaget SENSE
us Voltage AN

upto to +40 V

R
Bus Voltage2 SENSE
: AN

upto to +40 V

Supply Voltage
LOAD 1.7V1055V
(o]
N ) 0.1 pF
ENABLE® VS GPIO1
IN-
ADC [ | Microcontroller
INA186-Q1  OUT _—
IN+
GPIO2
(1)
GND REF j
Supply Voltage
LOAD 1.7Vt 55V
(o]
N ) 0.1 uF
ENABLE® VS
IN-
INA186-Q1  OUT
IN+ (1) The REF pin is available in
REE™ SC70 and DDF_ p_ackag_es
GND (2) The ENABLE pin is available
J_ only in the DDF package.

& 7-5. f# Fl ENABLE 5| £ %8 £ /N84
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8 LA AL

&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 .

8.1 MAfER

24 HH A8 R LA 1) S 2 BB MBI, INA186-Q1 R AE FEL IR RS N B P 28 i 72 AR I LIS . INA86-Q1 L AT v FL A4
HlEL I AT AR 5 Y B A E R A B RIS BE 4 SR A G B A
8.1.1 EAER

8-1 B7n T INA186-Q1 FEATESE . Ky 23 F U E A8 R ] Re e A I F BRI AL B, R I R R SCE B N
I (CIN+ FDIN - ) JER 2] A I FBE

Rsense Supply Voltage
Bus Voltage
02V 10140V © M LOAD S 1-7V:5-5V
p— ) Chypass
0.5nA || 0.5nA B 0.1 pF
(typ) (typ) ENABLE® VS T
IN- -
INA186-Q1 out ADC [ Microcontroller
IN+ REFO
GND (1) The REF pin is available in
SC70 and DDF packages

— (2) The ENABLE pin is available
only in the DDF package.

A NI ERE I MEECH A (ADC) Z IR Etm S BR 22 |, 5K REF 51 NEEE] ADC ZEHEsA . 5Kz SAR ADC it} , 7 INA186-
Q1 HEGEHES] ADC Z Hires Hoffi A7 Ve B szt o

K 8-1. FAER
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8.1.2 Rgense FIA 438 23 1% #%

i e AR AT RE KA R IATAS I LR, T DURS R R A T RS D TR 4% B RS R o B AL MY P L P #E 45 58 HLIAL
TEEDMMANG SEREK , RN KRB ERIRETR. H2 , BT aHEEMR KRR |, 45
82 FE6F T EL ARG I R BEL A BELAE R /N AE — S SEBRIR M) o 5 R 2 45 Y 1 L IAU RGN f BELAE 25 52 D AR BRI S 1
KBHAE .

PDMAX

L2
MAX (2)

Rsense <

Hp
* PDpmax 7& Rsense H 8 K R VF DR 45FE

° IMAX I%’I%‘/Jilﬁﬂ RSENSE E‘]E‘%jﬁ%/)ﬁc

FEL G 00 P OEL ) EL B0 85 71484 2 P JHC A PR A B ok T RV RIS Vg ARSI IE R BABR A Do O/ R I A5 53 2 3
feid B, AU IR A PR E R . 50 3 32 T Reense A1 GAIN FIs K8 , PARER 185 fF 8 1E
FRER 1

Imax x Rsense X GAIN < Vgp — Vper 3)

Hrr:

M IMAX ZEIE:;I%/EL‘—J_— RSENSE E/‘J%j{%‘/)ﬁo

* GAIN 2 HL R I TBOR 25 R 38 2

* Vgp & E0d 3R 4 e 1) i AR

* Vger /& REF 5l EAMBINR A L. 0T A REF 5l IFZE , ZBEERE.

N T AR IR R Reense WA I HH I 5 tH AR 0R BR 1), ZE AW L FEAE 5 =5 R () 28 0 3 2 2 [A] SR AR AE LA o TR
i R D R ATAEE R A I HL BEL R R, DT DAAZe 436 18 i 01 1) 2 A2 DA 3B s T 428 PR 1]

R R F1 et 465 52 IS P AU o BELEL T DA/ B RTRRR SN 1 PR A2 K 4 SR % 1 oA ) ek B fpe /M ) BR Al o
Imin % Rsense x GAIN > Vg — Vier (4)

Hrr e

L TYTIN J=3 3 Thul Rsense 1 /N HLIL

* GAIN & HL AT I THOR A5 38 26 o

o Vgn et B iR0E (G S0 2250 0 ) -

* Vger 72 REF 5| _EANS RN B L. X F%A REF S #84F | iZHBENE,

Fr T Reense MasfFI8at 2 4k , TtInE] REF 51 B H S8 o] ARG G T~ GND |, DLBE G 5742 I R A
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8.1.3 [ 5HY

SULENE Z% BRI TR AT RS B P LD R I G 0t F RS I S AT R . INA186-Q1 B A Ik A i B FLIR
BRLE AT DAE ARG A4 R IR Aar UDHS X2 R 15 00 T [ A N I V4 N ZE BB R 4 o TR AN\ I HEAT DR A R, NI #RAE
SRS SR Z AT ZE e s o 18] 8-2 $2 4t 7 — Al , Ul WA el 7E 84 B an N\ 51 I8 LA I DE e 25

Bus Voltage Vs

up to 40V 17Vto55V  Csyeass

i Rsense o 0.1 uF
Load

| |
I J_
Capacitively Coupled VS ;
Re N Amplifier INA186-Q1
= VM —
(o1 Cr out
3B 47R-C- f— § Roirr —0O Vour
Re REF
NV — W\ NV
IN+ 1
GND =
& 8-2. WA G| B LK usiRAS
8-3 {&7R Rpjpp MIME A #5402 (1) R 2L
6
— Al
— A2, A3, A4, A5
5
g
=3 —
8 4
C
g \
a
£ 3 -
=1
e
2 —.
1
-50 -25 0 25 50 75 100 125 150
Temperature (°C)
& 8-3. ZA AT SRERIKR AR
20 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: INA186-Q1


https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJT1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJT1B&partnum=INA186-Q1
https://www.ti.com.cn/product/cn/ina186-q1?qgpn=ina186-q1

13 TEXAS
INSTRUMENTS INA186-Q1
www.ti.com.cn ZHCSJT1B - MAY 2019 - REVISED MARCH 2022

Wt A0 L BEL P 3 4 1 B (Visewse) 3800, S0 AN DE B L PHL A (Re) 1 3 ) S P B 3 n o T P (8 0 2 5 04 1 1 48 2
W2 IXLEHPH AR SRR 22 HUT FE N 5 PR A4S A SRR

Error(%) = {1 - Roier Jx 100
Rsense+ Roirr +(2%Rg) )

Hrp

* Rpirr NESHNHET
o Rp A& R IREUE I A% e BH O B i

INA186-Q1 H% N Z 18 B s 5 S K ee #h4h , LB E B E . Kt , INA186-Q1 7] A2 MUK IR TR ¢ K
(10mV 8E & ) AIFRERA R K (AN eEL ) RIS s (BRI ) BES , BIEEBRS KT8
31 e A Ak . FEIX N F A 22 N e DB, DURAT AEJkZD INA186-Q1 i H i i T3

INA186-Q1 5y i N\ BEL 470 AR J B FEL IS 7] 76 A 52 ) B IR0 0 2 0 P IS 0L R, S N IR B e FR it RyE e . 1
wn, WE Rp=100Q 1 Cg=22nF , 528 36.2kHz FIRE IR 2855 MR . X Se Ryl 2308 v] B 25 22085 A\ i B
AT BRGS0 A2 7 E 2 H AR I 3 T8 SRS . a0 SR R BRI I AL A AR, 3N Cr ME.
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TI E2E™ is a trademark of Texas Instruments.
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11.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘Sf: \ 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 ©)
@ ©)
INA186A1QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 1Zsy
INA186A1QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1Zsy
INA186A1QDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 1EX
INA186A1QDCKRQ1.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1EX
INA186A1QDCKRQ1G4 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1EX
INA186A1QDCKRQ1G4.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1EX
INA186A1QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2C6W
INA186A1QDDFRQ1.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2C6wW
INA186A2QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 1ZTY
INA186A2QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1ZTY
INA186A2QDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 1EZ
INA186A2QDCKRQ1.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1EZ
INA186A2QDCKRQ1G4 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1EZ
INA186A2QDCKRQ1G4.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1EZ
INA186A2QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2CTW
INA186A2QDDFRQ1.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2C7TW
INA186A3QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 1ZUy
INA186A3QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1ZUy
INA186A3QDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 1F1
INA186A3QDCKRQ1.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1F1
INA186A3QDCKRQ1G4 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1F1
INA186A3QDCKRQ1G4.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1F1
INA186A3QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2C8W
INA186A3QDDFRQ1.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2C8wW
INA186A4QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 1zZvyY
INA186A4QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1zvyY
INA186A4QDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1F2
INA186A4QDCKRQ1.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1F2
INA186A4QDCKRQ1G4 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1F2
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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 (©)]
INA186A4QDCKRQ1G4.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1F2
INA186A4QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2CowW
INA186A4QDDFRQ1.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2C9W
INA186A5QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 1ZWYy
INA186A5QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1ZwWYy
INA186A5QDCKRQ1L Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 125 1F3
INA186A5QDCKRQ1.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1F3
INA186A5QDCKRQ1G4 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1F3
INA186A5QDCKRQ1G4.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1F3
INA186A5QDDFRQ1 Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2CAW
INA186A5QDDFRQ1.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2CAW

@ 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.

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
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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 INA186-Q1 :

o Catalog : INA186

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
olo o ol o © ¢ T
& © o|( Bo W
Red |
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
| [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O O O Sprocket Holes
| |
T T
ti @) | @ )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
| w. |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
INA186A1QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
INA186A1QDCKRQ1 SC70 DCK 6 3000 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
INA186A1QDCKRQ1G4 SC70 DCK 6 3000 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
INA186A1QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
INA186A2QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.23 | 3.17 | 1.37 4.0 8.0 Q3
INA186A2QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA186A2QDBVRQ1 | SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
INA186A2QDCKRQ1 SC70 DCK 6 3000 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
INA186A2QDCKRQ1G4 SC70 DCK 6 3000 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
INA186A2QDDFRQ1 [SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
INA186A3QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
INA186A3QDBVRQ1 | SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
INA186A3QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
INA186A3QDCKRQ1 SC70 DCK 6 3000 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
INA186A3QDCKRQ1G4 SC70 DCK 6 3000 180.0 8.4 2.47 2.3 1.25 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)
INA186A3QDDFRQ1 |SOT-23-| DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA186A4QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
INA186A4QDCKRQ1 SC70 DCK 6 3000 180.0 8.4 247 23 1.25 4.0 8.0 Q3
INA186A4QDCKRQ1G4 | SC70 DCK 6 3000 180.0 8.4 247 2.3 1.25 4.0 8.0 Q3
INA186A4QDDFRQ1 [SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
INA186A5QDBVRQ1 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
INA186A5QDCKRQ1 SC70 DCK 6 3000 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
INA186A5QDCKRQ1G4 | SC70 DCK 6 3000 180.0 8.4 247 23 1.25 4.0 8.0 Q3
INA186A5QDDFRQ1 [SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN

Pack Materials-Page 2



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 13-Jun-2026

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA186A1QDBVRQ1 SOT-23 DBV 5 3000 183.0 183.0 20.0
INA186A1QDCKRQ1 SC70 DCK 6 3000 213.0 191.0 35.0

INA186A1QDCKRQ1G4 SC70 DCK 6 3000 213.0 191.0 35.0
INA186A1QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA186A2QDBVRQ1 SOT-23 DBV 5 3000 183.0 183.0 20.0
INA186A2QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
INA186A2QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
INA186A2QDCKRQ1 SC70 DCK 6 3000 213.0 191.0 35.0

INA186A2QDCKRQ1G4 SC70 DCK 6 3000 213.0 191.0 35.0
INA186A2QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA186A3QDBVRQ1 SOT-23 DBV 5 3000 183.0 183.0 20.0
INA186A3QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
INA186A3QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
INA186A3QDCKRQ1 SC70 DCK 6 3000 213.0 191.0 35.0

INA186A3QDCKRQ1G4 SC70 DCK 6 3000 213.0 191.0 35.0
INA186A3QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA186A4QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
INA186A4QDCKRQ1 SC70 DCK 6 3000 213.0 191.0 35.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA186A4QDCKRQ1G4 SC70 DCK 6 3000 213.0 191.0 35.0
INA186A4QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
INA186A5QDBVRQ1 SOT-23 DBV 5 3000 210.0 185.0 35.0
INA186A5QDCKRQ1 SC70 DCK 6 3000 213.0 191.0 35.0
INA186A5QDCKRQ1G4 SC70 DCK 6 3000 213.0 191.0 35.0
INA186A5QDDFRQ1 SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
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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

DCKOOO6A SOT - 1.1 max height
SMALL OUTLINE TRANSISTOR
2.4
18 (D ]oa]c
1.4 E
PIN 1 11 L1
INDEX AREA 08

]

2.15 ‘ ‘
1.85
4x0°-12° E . 0.1 1yp
0.0
NOTE 5
4X &4°-15°
0.22
GAGE PLANE \[ 0o0s TYP

g’ rﬁ L \ j
> TYP 0.46
0 — 026 TYP SEATING PLANE

0.26

4214835/D 11/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

4. Falls within JEDEC MO-203 variation AB.
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EXAMPLE BOARD LAYOUT
DCKOOOGA SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

6X (0.9) P(EG
1 j i T ‘

6X (04) [

—

SYMM

3
(R0.05) TYP ; @ 2)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

+—_
|

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214835/D 11/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DCKOOO6A

EXAMPLE STENCIL DESIGN

SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

f

PKG

6X (0.4)

6X (0.9) T ¢
]

4X(0.65)

(R0.05) TYP

Li 2.2)

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214835/D 11/2024

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

8. Board assembly site may have different recommendations for stencil design.
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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
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. 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.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

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

4222047/E 07/2024

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

7. Board assembly site may have different recommendations for stencil design.
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