'E Ordering & Technical Design & E Support & 7}/—3/’;%‘{%*/]'

6o quality documentation development training
I3 TEXAS INA210-Q1, INA211-Q1, INA212-Q1, INA213-Q1, INA214-Q1, INA215-Q1
INSTRUMENTS JAJSEO9K — MARCH 2009 — REVISED NOVEMBER 2023

INA21x-Q1 EEE; /' L— KR, BEHA. A—Y A R INA Y4 RllE. ]FEM.

tARKUT -2V

—X, By b-EZS

1 BR

o HHT TV —ar A2 AEC-Q100 R E R A
— IREEZL—F 1:-40°C~+125°C, Th

o FEREZZ XIS

IHE

INA21x-Q1 7 7IVDF AT, BIFEH 1. B v b
FoH(BIREA TUoTELMENET)THY, BEIRE
20363, -0.3V~26V O FEIFHELE T v Ml

- BEREZ T AT LOF GO E BRI AT DEERE TEZRETEET, 5 DOBEES A &R H T

e
o JAWFEIFHEE LR -0.3V ~26V
o A 7®yNEIE £100uV (fc KH)

BE .50 V/V. 50V/V . 100V/V . 200V/V . 500V/V .,
1000V/V, ZD7 7V DT SA AT — %I, W EFER .
FBERERIE L —7, FRXBE N E=ZIEHEINE

(10mV 7V A7 — )LD % MR RS FITxHis AT RE T Br RUTR 7T =% 77 F ¥y DIRWA 7 By MILD, &

o RHEE: ¥R CORKELRETHRDT ) 10mV 7L A7 — /LT
— AU LERE VT BARETT,
e +1% ({Eﬁﬁﬁéfﬁf@%jﬁﬂﬁ\ N—gy TIEDTFSA AL 2.7V~26V DY EIECEIEL . 1

A. B)
« $0.5% (/3—Var C)
— F7%®vh FUZK:0.5uV/°C (B KIE)
- A2 -RUZ7HK:10ppm/°CLL T
o BINF[RERT AL
— INA210-Q1:200V/V
— INA211-Q1:500V/V
— INA212-Q1:1000V/V
— INA213-Q1:50V/V
— INA214-Q1:100V/V
— INA215-Q1:75V/V
o HIETEFT: 100pA (e KE)
o Nylr—Ti6 ¥ SCT0
277V —=3y
o HRHIEEY 2—L
o LT HIAE
o E—H—HlH
o RRIBVBSIEEEE (ECS)
o UAVPLAREINIVAIVH

HEFITHRK 100pA T, ZHHD T /SA AL -40°C~
+125°CO IR E R CEVMEN R EIN TEY,. 6 B
SC70 Ror—o T EENET,

BlmiEH
B Pylr— () HEPAX (F5)
INA210-Q1 SC70 (6) 2.00mm % 1.25mm
INA211-Q1 SC70 (6) 2.00mm x 1.25mm
INA212-Q1 SC70 (6) 2.00mm x 1.25mm
INA213-Q1 SC70 (6) 2.00mm x 1.25mm
INA214-Q1 SC70 (6) 2.00mm x 1.25mm
INA215-Q1 SC70 (6) 2.00mm % 1.25mm

(1) FUHAIRER Sy —DIZoW T, 7=y — DR RICHH
V=V AT LA ONTOMREBRL TS,

R
Reference Supply SHUNT Load
Voltage O VWA
“~ . REF INA21x-Q1 ouT Output
> 0
J_— GND R Rg|IN-
= \<ﬁ PRODUCT | GAIN | RyandR, | R,andR,
27V 26V v+ P Y L INA210-Q1 | 200 5kQ 1MQ
R, R, INA211-Q1 [ 500 2kQ 1MQ
c INA212-Q1 | 1000 1kQ 1MQ
0.01F Sc70 INA213-Q1 | 50 20 kO 1MQ
to INA214-Q1 | 100 10 kQ 1MQ
04 WF = INA215-Q1 | 75 13.3kQ 1MQ

Vour = (lLoap * Rspunr) Gain + Viee

Copyright © 2017, Texas Instruments Incorporated

1BEE [ £ B

2 ZOVY—=ADILOFFHFIHFETT . FIE A E A RITR T 20 0T, HBEY —/L (BBEIR) 2 AL CODZenidh, T TR O IEHEMER X0

PEZDEELTUE UGV L E A, FEROREHRE DRI,

ti.com CULTERIOIEEITE ZSMTESNET OB LET,
English Data Sheet: SBOS475


http://www.ti.com/technologies/functional-safety/overview.html#commitment
https://www.ti.com/jp/lit/pdf/SBOA391
https://www.ti.com/jp/lit/pdf/SBOA391
https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSE09
https://www.ti.com/product/ja-jp/INA210-Q1?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/ja-jp/INA210-Q1?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/ja-jp/INA210-Q1?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/ja-jp/INA210-Q1?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SBOS475

13 TEXAS
INA210-Q1, INA211-Q1, INA212-Q1, INA213-Q1, INA214-Q1, INA215-Q1 INSTRUMENTS
JAJSEO9K — MARCH 2009 — REVISED NOVEMBER 2023 www.ti.com/ja-jp
BR
R e 1 IR AL a1+ - S 19
2 T TV Y s 1 T2 RFBHIRT TV =30 oo 19
B s 1 8 EBIRIZETAMELEERTH ..o 22
A AR IS OB ..ot TR B2 &0 7 ) NSRS 22
L3 w3 4 QAN L AT TRDTTART AL oo 22
5. O ER IRTERE <o 4 Q2 L AT T 22
B2 ESD B oottt 4 M0 TARARBEORF2AVRDFR =P, 23
5.3 HE B E LA e 4 10.1 R AL RDH TR =B et 23
5.4 IR T DIEER . ooe e 5 10.2 BHTEY L 2o 23
5.5 BRI oo 5 10.3 R A MO B HHRMEZTID T e 23
BB R ZE I e 7 10.4 TR =B UV R e 23
6 FERITEEA ..o 1 105 PR oottt 23
B A e 11 10.6 SN BIT D1EE T e 23
B2 MEBET T I oo 11 107 TR e 23
6.3 BEAERLIA ..o 12 MBEETBEE ... 24
6.4 T /XA ZADBERET R oo 13 12 AU=H0 o —T  BEOESER. oo 27
TT 7V —ab B e 19
2 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: INA210-Q1 INA211-Q1 INA212-Q1 INA213-Q1 INA214-Q1 INA215-Q1
English Data Sheet: SBOS475


https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSE09
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSE09K&partnum=INA210-Q1
https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/lit/pdf/SBOS475

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

INA210-Q1, INA211-Q1, INA212-Q1, INA213-Q1, INA214-Q1, INA215-Q1
JAJSEO9K — MARCH 2009 — REVISED NOVEMBER 2023

4 BB L UBEE

REF E_L 6 | OUT

GND E % 5 | IN-
V+ E Z‘ IN+

B 4-1.DCK /Sy —< 6 EX SC70 LHE

£ 41. ECDO#EE

i o B
4R &5
GND 2 — IR
IN- 5 I T v MELO A RN Bk,
IN+ 4 | S ML BRI Bt
ouT 6 o o EE
REF 1 I FYEEE, OV~V+
V+ 3 — ., 2.7V~26V

Copyright © 2023 Texas Instruments Incorporated

BHEHZBT T 57— o2 (DB R CHB O &) 55 3
Product Folder Links: INA210-Q1 INA211-Q1 INA212-Q1 INA213-Q1 INA214-Q1 INA215-Q1

English Data Sheet: SBOS475


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSE09
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSE09K&partnum=INA210-Q1
https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/lit/pdf/SBOS475

i3 TEXAS

INA210-Q1, INA211-Q1, INA212-Q1, INA213-Q1, INA214-Q1, INA215-Q1 INSTRUMENTS
JAJSEO9K — MARCH 2009 — REVISED NOVEMBER 2023 www.ti.comlja-jp
5 {T#%

5.1 #ENRAER
B B &GE COBWEREHPEN (it o ign)™)

B/ME RAIE Eifr
BIHEE, Vg ® @) 28 \Y
ZZ8: Vi = (Ving) = (Vin-) -28 28 v
7FuZ A, Vine: Vin. @ @ R (S—ar A) GND-0.3 28
[FIfE (/N—var B BLOC) GND - 0.1 28 \%
REF AJ) GND-0.3 (Vs) + 0.3 v
@ GND-0.3 (Vg) +0.3 v
HECDOANSERE 5 mA
N (IR 4 R -40 125 °C
g gant SN 150 °C
AR, Tog -65 150 °C

(1) THE R KER & ERIDZARN 2D Mb o725 6 7 /A RGBS RAET DA REMRHVE T, ZIUIAR ADER DIV T
RLUTHY, ZOLH7RGAMR0, THEREMESIE ICEEHSN QOB R M EB X D&M TT SAAPKIET 28V e B R T 2D ClEdb EH
Poo MERTBRTERG OARREN ERERIFI &L T/ SAADE M % 5.2 D et H £9,

(2)  Vine EVINGIZZENEIVINF E L IN- B DEETT,

(3)  26V~28V THIY LU EMEREL TEMESH DL, T3 RITKF7 815 H;‘TZ)T EERHOET,

4) WTNLOEOEFD 5mA IZHIRIN T TH, TOE /ODJUJ*}—# ZIOREN T DEEB X DG ERHVET,

(5) Vgl V+ErOFEETT,

5.2 ESD E4%
|| m
INA21x-Q1 (/S—Ta> A)
NEET L (HBM), AEC Q100-002(1) £2000
HBM ESD 43¥L~L 2 #EfL -
Vesp) |WEXE v
FUSA AREEE S L (CDM), AEC Q100-011 £1000
CDM ESD 435l ~L C6 ¥afil -
INA21x-Q1 (/S—Va B 8L C)
MNEET L (HBM), AEC Q100-002(1) +3500
HBM ESD 434l ~UL 2 #Efil £
VEesp) |FFESKE \Y;
F A AHFEET L (CDM), AEC Q100-011 £1000
CDM ESD 4341~ C6 HEfiL B

(1) AEC Q100-002 %, ANSI/ESDA/JEDEC JS-001 f1AkiCHiE~>T HBM AR ikl E i35 &aRL TWET,

5.3 #HREERMF
[ F R COBEIRE PP (BRI FRik 72y BRY)

=/ME AFME HAME|  HAL
Vem [FFHA ) EE 12 \
Vs EIRE 2.7 26| Vv
T BEHIRE -40 125| °C
4 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: INA210-Q1 INA211-Q1 INA212-Q1 INA213-Q1 INA214-Q1 INA215-Q1
English Data Sheet: SBOS475


https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSE09
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSE09K&partnum=INA210-Q1
https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/lit/pdf/SBOS475

i3 TEXAS

INSTRUMENTS INA210-Q1, INA211-Q1, INA212-Q1, INA213-Q1, INA214-Q1, INA215-Q1
www.ti.com/ja-jp JAJSEO09K — MARCH 2009 — REVISED NOVEMBER 2023
5.4 #(CBAT 5153
INA21x-Q1
FAPLAIG () DCK (SC70) BAA
6t
Reua BEET AT~ 227.3 °C/W
Reuc(top) AT —Z (Liff) ~DEWRHT 79.5 °CIW
Res BRI S FER A~ DB P 72.1 °C/W
Wyt BEA TR B ~DRF T A—H 3.6 °C/W
AT} BEA RS A A~ DR T A—H 70.4 °C/W

(1) ERBILUEB OBGHALEEDTEM IOV TIL, BRIV IC Ry — P OBGHLIRENE]Y 7V r—a - LIR— MR TTEEN,

5 BT

Ta =25°C, Vgense = Vins - VIN-DS B
INA210-Q1, INA213-Q1. INA214-Q1. INA215-Q1:Vg = 5V, V|n+ = 12V, Vrer = Vs / 2, (FFIZFRIR D72V RY)
INA211-Q1 25108 INA212-Q1:Vg = 12V, Vins = 12V Vigr = Vs /2 (BRI il 0720 1Y)

TR 7 AN | BE e BAfE] B
A1
N—Tar A
-0. 2
Ta =-40°C~125°C 03 6
Vem AT — - \
N—Tar BBLUC o1 %6
Ta =—40°C~125°C
INA210-Q1
INA211-Q1
Vin+ = 0V~26V. Vsense [ INA212-Q1 105 140
CMRR | [AIfHBRZ =0mVv INA214-Q1 dB
Ta =-40°C~125°C INA215-Q1
INA213-Q1 100 120
INA210-Q1
INA211-Q1 +0.55 +35
INA212-Q1
A \% = 0mV
== (1) | VSENSE
Vos 7y MEJE, RTIN | SENSE INA213-Q1 15 w00 WY
INA214-Q1
INA215-Q1 * *60
F7v v NE J—&(mlr— _ oM ~_ o ©
dVos/dT | iz Ta = -40°C~125°C 0.1 05| upvIC
Vg =2.7V~18V
F7 vy hEELER (Vine =18V
PSR +0.1 +10 VIV
BIELOBIF Vsense = 0mV .
Ta=25°C
. ; \Y =0mV
lg AN AT A T:EzNZESOC 15 28 35 WA
\% =0mV
los VSRR T BT £0.02 bA
Copyright © 2023 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 5

Product Folder Links: INA210-Q1 INA211-Q1 INA212-Q1 INA213-Q1 INA214-Q1 INA215-Q1
English Data Sheet: SBOS475


https://www.ti.com/jp/lit/pdf/spra953
https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSE09
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSE09K&partnum=INA210-Q1
https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/lit/pdf/SBOS475

INA210-Q1, INA211-Q1, INA212-Q1, INA213-Q1, INA214-Q1, INA215-Q1
JAJSEO9K — MARCH 2009 — REVISED NOVEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

5.5 BRI (Fe)
Ta = 25°C. Vsense = Vine - VIND B
INA210-Q1, INA213-Q1. INA214-Q1. INA215-Q1:Vg = 5V, V|n+ = 12V, Vrer = Vs / 2, (FFIZFRIR D72V RY)
INA211-Q1 LTV INA212-Q1:Vg = 12V, Vins+ = 12V, VRer = Vg /2 (RFIZRRR D72 BRD)

RTA— \ FANEAE B/ME e BAME| B
A
INA210-Q1 200
INA211-Q1 500
, INA212-Q1 1000 w
A
INA213-Q1 50
INA214-Q1 100
INA215-Q1 75
VSENSE =-5mV~5mV (/\‘"‘:/\‘E!\/ A }SJ:U\ B) "
+0.029 +19
o Ta = -40°C~125°C 0.02% %
TARE Vv 5mV~5mV (/3— =2 C)
SENSE = —omV~om IN—Tm o o
T e 1257 +0.02% +0.5%
S o =0 YH [E
%{;@F%“&k@ Tp = -40°C~125C 3 10| ppm/C
FERERE Ta=25C £0.01%
e
Rorcspppy | TEEOREREL 1 nF
EBEHAN
HATBIEAAL 7 (V+ R = 10kQ % GND |24
EPFL—LET)D | Ta= -40°C~125°C (V+)-0.05 (V+)-02 v
5N ISEd N a
éﬁ§§%4/ 7 Tp = -40°C~125°C (Vanp) + 0.005  (Vgnp) + 0.05 v
JE BB
Croap = 10pF 14
INA210-Q1
CLoap = 10pF 7
INA211-Q1
CLoap = 10pF 4
BW i INAZ12-Q1 Tp = 25°C kH
) =} = Z
T CLoap = 10pF A 80
INA213-Q1
CrLoap = 10pF 30
INA214-Q1
CLoap = 10pF
INA215-Q1 40
SR Z—L—h Ta=25C 0.4 Vips
J4Z RTI
&)
EIE AR $I'= 05°C 25 nVAAzZ
EIR
| e v oy Tp=25°C 65 100 \
- - om
Q i L T SENSE T, = 40°C~125C 115 M
(1) RTI= AJj5HE,

(2) Eriar 56Eriard K510 ZBRLTIES,

(3) FEHROBMEIIToTWEEA,

6 EFHT 571 — N2 (

THEACBOBPY) EFF
Product Folder Links: INA210-Q1 INA211-Q1 INA212-Q1 INA213-Q1 INA214-Q1 INA215-Q1

Copyright © 2023 Texas Instruments Incorporated

English Data Sheet: SBOS475



https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSE09
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSE09K&partnum=INA210-Q1
https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/lit/pdf/SBOS475

13 TEXAS
INSTRUMENTS INA210-Q1, INA211-Q1, INA212-Q1, INA213-Q1, INA214-Q1, INA215-Q1
www.ti.comlja-jp JAJSEO9K — MARCH 2009 — REVISED NOVEMBER 2023

5.6 fARBIEE

TA =25°C, VS =5V, VCM =12V, VREF = VS /2 (%Llﬁﬂﬁ@iﬁb\[ﬁﬁ@)

100

Population

Offset Voltage (wV)
o

r -80
T T T T T T —1 00
o v o 1w o v 9o o
i - — « o © -50 -25 0 25 50 75 100 125 150

!
Offset Voltage (uV) Temperature (°C)
B51. AhA 7ty FEEOHESN B 52 47ty MEELRELOBR

T T T T T T T T T
L O 1 o 1 0
R S S T o

Population
CMRR (uV/V)

miN= 3
l -4

1 L T

CWowowoWoWwaowawQ -5

N 3223dddavva 50 -25 0 25 50 75 100 125 150

Temperature (°C)

1 1
o 10
[s) (3]

-2.5

0
i

-5.0

45 ]
-4.0
-3.5

I
Common-Mode Rejection Ratio (uV/V)

5.3. AHAREHORE ST 5-4. AEREL &RE L DOBR

1.0
0.8
0.6
0.4
0.2

Population

-0.2
-0.4
-0.6
-0.8

— 1.0
® %o 50 25 0 25 50 75 100 125 150
o o -

Temperature (°C)

Gain Error (%)
o

T T T T T T T T T
QXN OITONTOTAMTI QN
TEIFFITTTST ©ScsSesSs

. yﬁwéggz e 20 Ot = b
H 5-5. 44 8 i
i H 5-6. ' L5 & BE L DB

Copyright © 2023 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 7

Product Folder Links: INA210-Q1 INA211-Q1 INA212-Q1 INA213-Q1 INA214-Q1 INA215-Q1
English Data Sheet: SBOS475


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSE09
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSE09K&partnum=INA210-Q1
https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/lit/pdf/SBOS475

INA210-Q1, INA211-Q1, INA212-Q1, INA213-Q1, INA214-Q1, INA215-Q1

JAJSEO9K — MARCH 2009 — REVISED NOVEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

5.6 FARIVIFMY: (Frx)
TA =25°C, Vs =5V, VCM =12V, VREF = Vs /2 (%Lléﬂiﬂf\@f;b \KE@)
70 160
= INA210-Q1 = INA211-Q1
60 (T INA212-Q1 = INA213-Q1 140 <
50 -y = INA214-Q1 =" INA215-Q1 120 s
LN ‘ sl
. 40 ™S\ @ 100
o NJ o NN
8 \| °
£ 30 g 8 ~N
© ) !
© 20 \ < 60
\\
N
10 \\ 40 N
0 20
-10 0
10 100 1k 10k 100k 1™ 10M 1 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
Vow = OV VpiF = 15mVpp IEALHE Vg =5V +250mV IE& ML
5.7. 54 > L Bl & DBR Veu =0V Vier = 2.5V Voir = fii
5-8. BIRRELL & BB E DBER
160 V+ T — ‘ ‘
(V+)-0.5 T : |
140 V) - 1 SRR Vg=5V1t026V
N . (V+) P SN \
120 ™ 2 (Vn)-15 5 Y X
NN o (V¥)-2 vg=27VH
@ 100 ™~ s (VH)-25 [ to26V —jy_Lo7y % N
z N ¢ (vo)-3 : s =
=z ™~ 3 B
g o ™ £ GND + 3
= N <]
S 60 AN 2 GND+25 i
N 2 GND+2 ; A WPt
40 3 2’ X \
O GND+15 & \ \ _TA:_40°C
20 CND +1 "7 Vg=2.7 V1026V | |----T,=+25°C
GND +0.5 [— i i ........ T,=+125°C
0 GND T T T T
1 10 100 1k 10k 100k ™ 0 5 10 15 20 25 30 35 40
Frequency (Hz) Output Current (mA)
Vg =5V Vem =1V =30 VpiF = 5% 3 5-10. llfljJEEZ’f yﬁtﬂjﬁﬁﬁto)%
VREF =2.5V
5-9. FIHRREL & BEM & OB
50 30
~
-
40 _— 25 -
3 lgs7 lo7 VRer = 0 V a /
j::; B+7 IB-7 VREF / 3 20
< 30 & = |B+7 VREF =25V
[} / [0}
£ AN £ 15
S 20 f/ 3 }(
(2] 12
% Igs7 Is7 VRer = 2.5V -L%’ 10
g 3 s
S £ ~ Ig,7 I7 Vrer =0 V and
Ig- =25V
0 p—y 0 B-7 VREF —ov
— 2.5V — 2.5V
-10 -5
0 5 10 15 20 25 30 0 5 10 15 20 25 3(C
Common-Mode Voltaae (V) Common-Mode Voltaae (V)
5-11. BIREE = 5V TOANNA 7 RAEfR L FEHEEE & OBER 5-12. BREE =0V (v v DY) COANNA T RABF &
FHEEE & DR
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5.6 fARAIHE (Fex)

TA =25°C, VS =5V, VCM =12V, VREF = VS /2 (%ﬁﬂlﬁﬂiiﬁ@fib\[ﬁﬁ@)

Input Voltage
(5mV/diV)

Time (100ps/div)
5-17. 27 v TIiE%E (10mVpp AR T v 7)

35 100
90
30
z z ¥
= 25 = 70
5 5 &0
£ 2 :
o O 50
P =
15 S
% % 40
a2 10 S 30
£ a
20
5
10
0 0
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
5-13. AWNA 7 A Eift &BE & DB 5-14. b Eif &R E & DBR
100 T
I%‘ /. /4
> . —
= L =
o
2 5 =3
2 [T 52
z < 8
= 10 S O
2 22
° QL Z
o A i S NN N . S NN T S S B Qo
g “g
& o
= — INA210-Q1 = INA211-Q1 >
§ INA212-Q1 = INA213-Q1
= ] — INA214-Q1 = INA215-Q1
10 100 1k 10k 100k Time (1 s/div)
FrequencY (HZ) VS =+2.5V VREF =0V VCM =0V
Vg =+2.5V VRer = OV ViN-s ViN: = 0V Vpjg =0V
5-15. AWEEE/ 4 X LBk & DRk 5-16. 0.1Hz~10Hz DBE / 1 X (AH#8H)
° — 2Vpp Output —— Output Voltage
E ~ — 10mVee Input —— Common Voltage
]
> =
55 [
=2 /
=)
o

Common-Mode Voltage (1V/div)

oV \

oV

(np/AwOY) ebejjop Indino

Time (50ps/div)
5-18. AR EDBELE
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5.6 fARAIEHE (Fex)
TA =25°C, VS =5V, VCM =12V, VREF = VS /2 (%L:?ﬂﬁ@tﬁb\ﬁﬁo)
= Inverting Input — Noninverting Input
—— Output —— Output
2 =
2 °
K Q ]L
oV / oV
Time (250us/div) Time (250us/div)
VS =5V VREF =2.5V VCM =12V VS =5V VREF =2.5V VCM =12V
5-19. REEBANICL S BAH 5-20. FREERANICL S BAH
— Supply Voltage — Supply Voltage
— Output Voltage — Output Voltage
= =
E kel
> S
ov
ov
Time (100us/div) Time (100ps/div)
= S Z Vpig =0V T 1kHz A
Vg = 5V Vegr =25y VoIF= 0V T TkHZ Vg = 5V VRer = 2.5V F =S
T 77
B521. RI— F7 v TS B 5-22. 75070 S OER
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6 F¥4HsiEA
6.1 =

INA210-Q1~INA215-Q1 |L 26V DRIFHE—F, TuRU7k MRaYOERBKRE T 7 THY, n—FARBLO A
AR T O CTHEATEET, :OD%BU IREtENT=ER LT TUAL, Bl T ERBIO MR RAE T
DL (T AR E MG T2 EIRE LT 2 KR Llﬁléﬂm M) ZIEMEICHIE L ET, Bitldmk 26 V OAT)
HEL—/L ECHIETE, 73 AR/ 2.7V OFBJREENLE MG TEET,

PrRY 7k MEEIZLY, —40°C~125°C O AR EFIT T »>T. ANA 7y MEED R AEIZD ) 350V, i
KR EEZEBYL 0.5uV/PC T, ks DRIEMN ATRETT,

6.2HETRNY IR
V+
1
LJ
IN-
ouT
IN+
REF
1
LJ
GND
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6.3 HRBESKEA

6.3.1 EFX iR

6-1 (2. INA210-Q1~INA215-Q1 DEEARRetEfi e mLET, AN (IN+ BEOVIN-) 1E, v MEHUTRL T
ELH L2 D0 T de /N D720 v MEFLO TEL2 R ICH Rt T DM ERHV E T,

Rshunt

Power SuppIyO—le\/\/\/ Load

5-V Supply
| Caveass
— 01ypF
V+
IN- —
ouT /
ADC Microcontroller
+
IN+ REF
GND
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B e61. K&FNETIVIr—2a>

BEEBMEDT=D | BIRANARA T U RUNETT, JAANEN, FTA = U ANEWEREHE 777D
r—ar Tl T ATV T e a T o OBINIEAER /A AXDOBREDVLERIGENRHVET, TS AL UDHE
WA R AT oY o LET,

6.3.2 Rg MFER

INA21x-Q1 77V DT NAZAD BRI 7~ A7y MERRIZIX, BEOFERHVET , —MEIC AR 7By MEED
FRFRIE, T PO TOTNAr—/VEIERE TR TE52LTY, 7L E, FEEaRI 7O EG S v hE
=X E, 100mV O 7 VA — Vi E L EELET,

INA21x-Q1 77V DF A AT A0mV BRED TNV Ay — LV CRIZE O EY ERHLUFT, ZORBEICIDS v T
DHEEETIN 1 KD T2DT, SHIZELOR EIELNET,

Fo BT AF 7 L D TERENE T DUNENHLT TV r—aTOlED FIRAITOF 7By b EnWZd
IARTTAIEAE DA, ZNODT 7V /r—ar Tk, A OEV INA213-Q1, INA214-Q1 F7-1 INA215-
Q1 Zff->T, 27— O ERAITOREN Y U MNEERE FICHIGTEET, 7220, 3.3V B TEIET 5 INA213-
Q1 73 A (X, 60mV D7 VAT —)L v NEERE TIZ, 77 100pV OF 72y NCHEGITH IS TEET,
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6.4 TNA ADWEET— R
641 AN74N5 V2T

T AN Z LTS EL T A Th2 L0 DL, INA21x-Q1 77V DT RAADH I TT, 72720, T3 AD
HINZTANZV T HEETDHE, NE Sy 77D HIIA B =2 ZARENEOH R T B IS TLENET, 1
PIANCTHE— DT 4V Z) 7 J51E1E, INA21X-Q1 77V DT NAAD AN T, AN AT ANE) Tl E T
DA WERPTIC £30% OFFRREN DL EEBETHLENOVET, AN AACRE SN T V2%
6-2 [ZRLET,

V+
VCM
Rg<10Q Rt
- Vour
Rsyunt C,—— Bias —
+
Rg<10Q Y
RINT
Load

M 6-2. AhEXTDZ74WE U T

SMIFESIHT A BN A LB ERRZEN K ELRDT20 . ZRHOESIHEFIOMEIT 10Q (FTHETHIIE., THLLT) ok
W KEE DB AR T HLERHVET, K 6-2 (TRT I, ANEAUINER AT AEE RN HD . AT
ORNZEBNEIENEHINSNIZEE AN AAT AEROIA T R AEIT FT, IMHTESI 7 V2 P2 R ICE
U256 AT AEBEROIAy T I3FE RN VARG OEBLERE T OIA<yTE2h7zbLET, ZOIAwY
FlE, X MEPLCRAETHEENLZELS DN ZEFRAEE LA A LI ET, ZORRZEIZED, Uy MEFLO W
WCRAETDEILERT NAAD AN OEIEIZENECET, BIHRPIZBIMU T UL, AJIAT AEROIA~
IFINT RAZDENEIZ KT THEIRTILAEHVEE vy ZNHDIMFT 7 4V ZHHUC I B IS NAHIE R FED K&
ik, K2 2L GHETEET, VAU B3R HoF Rz, X1 BMEHSRET,

U MEPUCHRA T LBIEICK THRT NAAD N ZBEIEOE B &1L, SMHTEFIEGUE ST A THEHT Ry
BEO Ry (F721EX 6-2 127 T Rny) ICHEDEET, KT NARD AN AZEGET LY MEEOIK T IX, v b
B WS OEEE ) B T ABRD 7 A 2L U CHBNLE T, AMHTES IR BN 528k > TAELS S
AL RFEDKESE RO DT AREEFFCEET, 1 ZHOT, S MEEEAT A AD AT E L TOREBHE
DIFAEDHEEEAFHRLET,

(1250 x Rj\7)

Gain Error Factor =
(1250 x Rg) + (1250 x Ryyr) + (Rs x Ryyy) (1)
ZZ7T
° RINT biﬂﬂg‘ﬁﬂﬁ?ﬁﬁ (R3 %J:U\ R4)\
o Rg I3SMTITESIHRST,
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AEAREL D XN T T ASAZRORFATHEIN G EN TSI ZORENT, BT A D=V aAll> TR
NES, N=Var TEDT A% £ 6-1 1IRLET, £ 6-2 12, K7 A ADT AL RERBERLET,

= 6-1. ANER

fqR4 FAY RNt (kQ)
INA210-Q1 200 5
INA211-Q1 500 2
INA212-Q1 1000 1
INA213-Q1 50 20
INA214-Q1 100 10
INA215-Q1 75 13.3
& 6-2. TINA RADT A ERERE
B4 A bENT= T A BRI
1000

INA210-Q1 Rg + 1000

10000
INA211-Q1 (13 x Rg) + 10,000

_ 5000

INA212-Q1 (9 x Rg) + 5000

20000
INA213-Q1 (17 x Rg) + 20,000

10000
INA214-Q1 (9 x Rg) + 10,000

8000

INA215-Q1 (7xRs) + 8,000

K 2 2T AMBNTESIHEZ BN 7256 D7 A RAEDHEE A FTHRLET,

Gain Error (%) = 100 — (100 x Gain Error Factor)

)

728 20%, INA212-Q1 &, £ 6-2 DT A7 A0 EFH 5L, 10Q OEFHEFIZHL T 0.982 D7 AL 78
RN EONET, SIS T A AT X2 2L CEHESN, K 1.77% O A iz £, Znid, 10Q
DONHFEIHERITOAIZLDH DT, INA213-Q1 TRILLHIC 10Q EXREZFER 7L, 7 Al 2R
0.991, 74387213 0.84% 12720 FET, Zih, MBI FLOAIZEDHL DT,
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6.4.2 INA21x-Q1 U —XD vy MDY
INA21x-Q1 >V —X|Z i/’v'/bé? T2 EATHOERAD, T AL ADIEEE S MR =D

TUDAE A TF DT ANA AT
UEFIFATIZLET,

72U BRY v MR T U — g Tl vy M TR
AVENBHNET, ZOHEBEEHREZIHHT 211X, K 6-3 IR TV vy MUy —RTO INA21x-Q1 7 73U Ol [E]

B TEET, 207 —MEZITAA Y FIE, INA21x-Q1 OEJROH 1L E

b oM A NV WA )
Ry oz

BNWTUy Ml CHE SN EROEEEZET

I ZRTLET
Supply Rshunr Load
Reference O \/\/\/\
Voltage
D “_ REF INA21x-Q1 ouT Ou(t)put
J—T GND 1Mo R | IN-
Shutdown V4 m] N+
Control e ] v’(/‘lQ R PRODUCT | R;and R,
l 2 INA210-Q1 5kQ
c INA211-Q1 2 kQ
BYPASS INA212-Q1 1kQ
— INA213-Q1 20 kQ
INA214-Q1 10 kQ
INA215-Q1 13.3 kQ
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[RlE D 25pA OBNMEIEATEALVET, FIAFHEIED 2V Kl D5
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T — /3375>O
B ~D BT 1MQ DOEHTIZ
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6.43REF AhA > E—F > ADRE

D 7EB 7L 7 LEREIZ, INA21x-Q1 D[RR ZE T, REF A DAL —F L 2D B 552 17 £4, Z#uL. REF v
/75> FEAEDFRUEETE F-IL BRI EEER SN CWAEAIIREE D EE A, BIRFE-ITELEEE ) %#EE?”’\F
i 455615, REF & /%ﬁ&TV7°T/<y77Uy&“ﬁ‘é%%ﬁ%@i@“o

Z=EI A7) AID =2 3—% (ADC) X° 2 SDf5B] ADC A% 32728 INA21x-Q1 D H 1% =B TR T&5Y
AT LT, REF ATNCRTDIBA B —F L ADEE LT HIHTIENTEET, X 6-4 |2, REF B &AL LT
EHLT INA21%-Q1 77V DT A 2SI BET 2 i EZ2 R UET,

Supply Rsponr Load
’ My

—

ADC
INA21x-Q1 ouT Output

REF
N |
GND R, R | IN-

27Vt026V

IN+

BVPASS l
0. 01 uF
0. 1 pF =
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ZF—R& 10Q OIEFLEAED 2L Thi B/ ROFONE T, ZOMAEDEEMD L, ElEfL i/ METEES, 2hd
DHEAA—RIL, SOT-523 £7-i1% SOD-523 72 & O/ o r — U TGSV E T,

16 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: INA210-Q1 INA211-Q1 INA212-Q1 INA213-Q1 INA214-Q1 INA215-Q1
English Data Sheet: SBOS475


https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSE09
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSE09K&partnum=INA210-Q1
https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/lit/pdf/SBOS475

I3 TEXAS
INSTRUMENTS INA210-Q1, INA211-Q1, INA212-Q1, INA213-Q1, INA214-Q1, INA215-Q1
www.ti.com/ja-jp JAJSEO9K — MARCH 2009 — REVISED NOVEMBER 2023
Supply Raunr Load
O
RPROTECT RPROTECT
10Q 10Q
)
Reference
Voltage
> . < REF INA21x-Q1 ouT = Ou<t)put
JT— GND v
Shutdown - | IN+
Control 1 '|</|'Q ﬁ:

CBVPASS

1
1
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B b=V RO EN ) a—a LT 1 DD =T LB, TAAAAANTI ORI 2 S OX A4 —F%&
Wi XA L T LET, b AR—2ZhR N E N ) a—au0d, 1 DD SOT-523 £7-1% SOD-523 /<47
—VICH SN T 27 VIEFIEGESY A4 —RTT, 20l {E 4 66 IRLET, ZhbOFIONTHL, INA21X-
Q1 77D T NAARBIOT X TOLET DAL T LT DR FE L, SO-8 /X7 —T DM FE LD /ha< |

MSOP-8 /o — Y DI EFEL DL DT DI RKEND A TT,

Supply Ror Load
O
RPROTECT RPROTECT
10Q 10Q
Reference
Voltage
> ~. REF INA21x-Q1 ouT Ou<t)put
J—T GND M e [N
Shutdown m -ll | IN+
Control 1'|</|'Q ﬁ:

CBVPASS

1
T
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6.4.5 BEMMEDOR L
NATE-'Y
=5

TIRAAD ATTE AT 2kVIms B 2 51EFE7: dV/idt D RKE 7 AT EEEENEAETET 7V r— 9T
I, N—Tar A AL ZOWNER ESD HE MBS T ARTREMERHV E T,

KEWATNBPEETETHEENEET LD, ZOL72@EBRLE NS AT TRAETDHE, N ESD #EN 77U RIZTy
FEINDPH T NFEAEDEFRBHE T 77— a TIERERBIRDTFAET D20 . ATHBEIZION TS, 75
URIZEEAE LT ESD M IC KB iNDE, YVar N BIELET, Ty REZ BT 5720 SNRT7 4N ZV 7%
FERLT, BIEE SN ANCEETARNOEESE LN TEET, AMNTOEIN AT T AL A DRSFE IR
SR EE G 20N ER L IEEWN, FEEZR-OT20, ARE THIUTEILIX 10Q KilcL TZS W, 2O 7 4V
21Z1%, DC HHUE DR N7 =T A B =X RS 4, DC TOHPLA 10Q A T, 100MHz~200MHz D HLHT
23 600Q A D7 =T AR B —RXEBEIOLUET, @8 K T+ BOR B MR SILDINNC, 20T E D=
T U WEIE 0.01uF~0.AuF (292282 BEIOLET, X 6-7 (2, ZOHE S XA ITRLET,

Shunt
Reference
Voltage < . Load <——eA\A\N\-¢—< Supply
AN Device ouT
\__REF
o Output
7
7/ 1 MQ R3 IN—
l’ GND Q )
— MMZ1608B601C
N V+ IN+
27Vto26V ﬁi A VY l Q9
0.01uF 0.01pF _L

to 0.1pF:|: to 0.1uF
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18 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: INA210-Q1 INA211-Q1 INA212-Q1 INA213-Q1 INA214-Q1 INA215-Q1
English Data Sheet: SBOS475


https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSE09
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSE09K&partnum=INA210-Q1
https://www.ti.com/product/ja-jp/ina210-q1?qgpn=ina210-q1
https://www.ti.com/product/ja-jp/ina211-q1?qgpn=ina211-q1
https://www.ti.com/product/ja-jp/ina212-q1?qgpn=ina212-q1
https://www.ti.com/product/ja-jp/ina213-q1?qgpn=ina213-q1
https://www.ti.com/product/ja-jp/ina214-q1?qgpn=ina214-q1
https://www.ti.com/product/ja-jp/ina215-q1?qgpn=ina215-q1
https://www.ti.com/lit/pdf/SBOS475

i3 TEXAS

INSTRUMENTS INA210-Q1, INA211-Q1, INA212-Q1, INA213-Q1, INA214-Q1, INA215-Q1
www.ti.com/ja-jp JAJSEO9K — MARCH 2009 — REVISED NOVEMBER 2023

1T7TV5 =g RE

E
PUTFOT 7V r—ra fEMiE, TF A AL AV NV AY DR EAARICE ENDHDTIHRL, TF YA A
AV AINEE DI 52 2MELRFEV L ER A, 2 @ B ISk +28 8o a I VT, B
FARDOBELTHBIL T EIZR0ET, BRRIZA T ORHFEEEMIEL T ANTHILET, VAT A
DOEREZER T O ENHVET,

1A 7TV —2a 58

INA21x-Q1 7 73V DT A AL, BERNERREEI 2 NS L& FOMPLOMEICR/ETLI2ELEZWELET, &
WEITE AR CH A ER DR TR CXA7-0 . BV ay 7.2 7 ar Tt T A5912 . B ORE RN v e
TTO

T2R8FNF7 TVo5—2 3>
7.21 BAREMHE

INA21x-Q1 7 7V DT A AL, B mEMEIZL > T, ?&#ﬁ/’v/]\%{/mﬂé Eifiad 1 2O CRIE TEEd, B
FFIEMED e — %7 —ATid, REF BV 27T NIC8i 95281280, HhE7IURICRELET, FEFIT/N
SWANTEREDORENRDOSNDEIFIH T 7V r—3 3Tk, REF Eu% 50mV &8 2 28\ U MBI AT
LT, Bu AT BT AR IIAAL 7 DS ES I ED I L ET,

2R —FH IR T AT, HEV— XA TRV —2E LT, REF B2 BRI L CHEZ AT AT H2E8H0E

o ZOYE . Br AN oI, F L ERELEICRVE T, ZOMEIT, ADERR (7 A AATNTBNT
FERLU T AR ) IO A B LET,

Bus Supply Load Power Supply
O o o
— CBYPASS
V+ T 04 uF
m A AN —
ouT Output
O
.
=AM AN i
GND
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7.2.1.2 HHLR5FFIE

H B D) =T BIERIIL. Bu AN CHIVEEN T T RIZENIEIT TSI ENTEIMZ L > THIRRSE T,
9%@:1&0\7?@;%@%@%44 E®&>é$ﬁlﬁ77 VA —3i a0 Tld, REF B2 % 50mV A8 2 A 99U ME I
ATALTC, HNhET ASAAOV =T BEEEFANICL 7, FMBRERZEEHIR T 5720, REF ik 3 5 A HEE T
A AN/ RNy = i Fd D

FHUFEIMEHEIN 2 WH I ARAT A HEEL T, REF U2 EBREE V+ IZ8G T2 5 ELHVET, 2O HFETIHR
ZENATHE T BRWIGE ., HAIEENEIRELE LD 200mV KV Vi cfafiL 3, 2o HiEl, REF I:/7b>77/}\
BEHRSNTWDEXIZ, ANEBBRVIREETH 128 Low (IZfafnd 20T ET, _@fﬁ%ﬁ}z@ﬂjj}fﬁfi T
2D IN- £ :xfbf:%@#%bkﬁ*ﬁ%%%ﬁzéﬁéﬁ@Eam WCDOIISELET, 2D T, B ATEENE
OF N5, BB EREEND FARICBEEILET, REF EACHMENDELEN, T/3AADE
RBEEZBZ NI TN ERHIET,

7.21.3 7Y or—2 3 HIER

X 7-2 12, MG FER O H ISEOEE2RLUET, REF B2 27 I NICEBERE TAL, HAEERZOPaH L
ARYUNIARAT RSN ET, HOE, IEOZEEATE S U I EHEBE L ERVETR, ADEFBIASE BT
X, EEBENT TURITERISN WA BEETFA2 FRIAZ&ITHDFEE A,

\ AN
) Vo ]
- \ Vol T
Y I O L
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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 ©)
@ ©)

INA210BQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13F
INA210BQDCKRQ1.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13F
INA210BQDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13F
INA210BQDCKRQ1G4 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13F

INA210BQDCKRQ1G4.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13F

INA210CQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17D
INA210CQDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17D
INA210CQDCKRQ1G4 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17D

INA210CQDCKRQ1G4.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17D

INA211BQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13G
INA211BQDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13G

INA211CQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17E
INA211CQDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17E

INA212AQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 SIwW
INA212AQDCKRQ1.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 SIW

INA212BQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13H
INA212BQDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13H

INA212CQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17F
INA212CQDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17F

INA213AQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OBX
INA213AQDCKRQ1.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OBX

INA213BQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13l
INA213BQDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13l
INA213BQDCKRQ1G4 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13l

INA213BQDCKRQ1G4.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 131

INA213CQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17G
INA213CQDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17G
INA213CQDCKRQ1G4 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17G

INA213CQDCKRQ1G4.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17G
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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 ®)
@ ®)

INA214AQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OFT
INA214AQDCKRQ1.A Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OFT
INA214BQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13J
INA214BQDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13J
INA214CQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17H
INA214CQDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17H
INA214CQDCKRQ1G4 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17H
INA214CQDCKRQ1G4.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17H
INA215BQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -55t0 125 13K
INA215BQDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 13K
INA215CQDCKRQ1 Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 171
INA215CQDCKRQ1.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 171

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

@ Mmaterial 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.
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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
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 INA210-Q1, INA211-Q1, INA212-Q1, INA213-Q1, INA214-Q1, INA215-Q1 :

o Catalog : INA210, INA211, INA212, INA213, INA214, INA215

NOTE: Qualified Version Definitions:

¢ Catalog - TI's standard catalog product
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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)
INA210BQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
INA210BQDCKRQ1G4 SC70 DCK 6 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
INA210CQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA210CQDCKRQ1G4 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA211BQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
INA211CQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
INA212AQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA212BQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA212CQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
INA213AQDCKRQ1 SC70 DCK 6 3000 180.0 8.4 247 | 23 125 | 40 8.0 Q3
INA213AQDCKRQ1 SC70 DCK 6 3000 178.0 8.4 2.4 25 1.2 4.0 8.0 Q3
INA213BQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA213BQDCKRQ1G4 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA213CQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
INA213CQDCKRQ1G4 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA214AQDCKRQ1 SC70 DCK 6 3000 178.0 8.4 2.4 25 1.2 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)

INA214AQDCKRQ1 SC70 DCK 6 3000 180.0 8.4 2.47 2.3 1.25 4.0 8.0 Q3
INA214BQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
INA214CQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA214CQDCKRQ1G4 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA215BQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
INA215CQDCKRQ1 SC70 DCK 6 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
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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)
INA210BQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA210BQDCKRQ1G4 SC70 DCK 6 3000 180.0 180.0 18.0
INA210CQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA210CQDCKRQ1G4 SC70 DCK 6 3000 180.0 180.0 18.0
INA211BQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA211CQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA212AQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA212BQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA212CQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA213AQDCKRQ1 SC70 DCK 6 3000 213.0 191.0 35.0
INA213AQDCKRQ1 SC70 DCK 6 3000 340.0 340.0 38.0
INA213BQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA213BQDCKRQ1G4 SC70 DCK 6 3000 180.0 180.0 18.0
INA213CQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA213CQDCKRQ1G4 SC70 DCK 6 3000 180.0 180.0 18.0
INA214AQDCKRQ1 SC70 DCK 6 3000 340.0 340.0 38.0
INA214AQDCKRQ1 SC70 DCK 6 3000 202.0 201.0 28.0
INA214BQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA214CQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA214CQDCKRQ1G4 SC70 DCK 6 3000 180.0 180.0 18.0
INA215BQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
INA215CQDCKRQ1 SC70 DCK 6 3000 180.0 180.0 18.0
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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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EXAMPLE STENCIL DESIGN
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SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X
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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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