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TA =25°C 'C“\ Vs = 12V\ VCM = 12V\ VSENSE = V|N+ - VIN-= 100mV\ RL = 10kQ ~ GND\ R PULL-UP = 5.1kQ % CMPOUT ~ VS
(ZHERE, CMP)y = GND (RFIZTERE D72V M BRD)
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Vem [R1AH A 77 b Ta =-40°C~125°C -16 80 \
Vins = —16V ~ 80V 80 100 dB
CMR [FIFARRZ
Vin= 12V ~80V, Tp =—-40°C ~ 125°C 100 123 dB
Ta=25°C +0.5 2.5 mV
Vos F 7o NEE, RTIO T = 25°C~125°C 3] mv
Ta =-40°C~25°C +3.5 mV
dVos/dT F 7y NEIE | RTI &R L ORGR Ta =-40°C~125°C 5 uv/eC
PSR {7;7@/ MBS RTIZEEREIEEOB | oy Vi, = 18V, 2.7V, Ta = —40°C ~ 125°C 25 100 pvv
Ig AT B SAT REFE VIN- BV Ta =—-40°C~125°C +9 +16 uA
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INA200-Q1 20 VIV
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TFAVREGE
Vsense = 20mV ~ 100mV, Ta = —40°C ~ 125°C 2%
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Ro HJA e =42 1.5 Q
CiLoap e R BANEALT FIRD LA 2k 10 nF
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- 16V < Vgey <0V INA20x-Q1 300 mV
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GND (=% 3% H 3R IRO) Vin. = OV, Vins = -0.5 V., Tp = —40°C ~ 125°C (Vonp) +0.004  (Vgnp) + 0.05
INA200-Q1 500 kHz
BW I ClLoap = 5pF INA201-Q1 300 kHz
INA202-Q1 200 kHz
N~— CLoap < 10nF 40 JE
SR A)— L—h 1 V/us
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RESET

RESET L&\ \i® 1.1 \%

Yy KA —H A 2 MQ
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TA =25°C VC\\ VS = 12V\ VCM = 12V\ VSENSE = ’IOOmV\ RL =10kQ ~ GND\ RPULL—UP =51kQ ;% CMPOUT ~ VS K?&fﬁ\
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N—2%, BN TRTELEL FEl>TWHIRY, Uy NREBIZZRDET, a2 Sb—2 3 ZOERBEL LRSS —2 A )25
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TA =25°CT, VS =12V, V|N+ =12V, VSENSE =100mV (%L:E%ﬂ@tﬁb\ﬁﬁo)
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6-1. 74 » L AEE L DRI 6-2. 7'MV LRBEB EDOBR
20 ‘ 140
18 t 130
1oovy [/ / 8 100
16 \y <\ - = NI CMR
/ 25 110 L
14 © g ™
1 [ | / lsovwv 28 100 e
< € o ™S s
< " 2 g 80 TN PSRN
8 N
/ / 20V/V Ed 20 L N
6 / O N \
2 ™
v, 2w |
) / 50 S
/ 40 b
0
20 100 200 300 400 500 600 700 800 900 10 100 1k 10k 100k
Frequency (Hz)
Vorrermma (M) 6-4. TELE— KB LUBEMRELL & MRHOBIR
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S 3 25 L) (
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538 20 I 0.05 §
S 5 ((
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5 \ 2 «
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® N 0.02 5
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0 0 2 [I[I
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6.8 fA&RAIHE (Fex)

TA = 25°CT\ VS = 12V\ V|N+ = 12V\ VSENSE = 100mV (%LZE?E@&WKE@)

12 == 3.5
11 ——
o |Vs=12v N~ N 3.0
9 Sourcing Current \ /\ ‘\\
s / \ +25°C \ 25
=~ 8 \ L—
o +125°C |\ -40°C —
g 7 T 20
5 S L]
> 6 1vg-av = s _—
5 = < 1.
g 5 Sourcing Current |
5 4 °C | A40°C is desi ~
o +25 Output stage is designed 1.0
3 f / to source current. Current
2 /l \\ \{ sinking capability is 0.5
approximately 400uA.
(1) +125°c [V |\ pproximately 407 o
0 5 10 15 20 25 30 0 1 2 3 4 5 6 7 8 9 10
Output Current (mA) Output Voltage (V)
6-7. EOHNEBERA >/ LHNEFRiE OBRF 6-8. LB & HNEBE & DBAR
2.00 - 34 - £
Vsense = 100mV _ -40°C «
1.75 | £ 30 / 5 %
Vg=12V Vg=2.7V = 125°C R
| E o6 / g
1.50 J 5 / +125°C ‘
— o
3 = 22 / I
E 125 3 / /
-~ Vg=12V 8 18 «
1.00 S / /
Vg=2.7V n (
Vsense = 0mV ° 5 1 / ?
N + 3
0.75 A ¥ £ / «
3 10 7 )y
0.50 6 $
-16-12 -8 -4 0 4 8 12 16 20 24 28 32 36 25 35 45 55 65 75 85 95 105 11.5 17 18
Ven V) Supply Voltage (V)
6-9. FpF Eifi & FMAEE & DOBAR 6-10. HAEHRERCBRERE L DM
G=20 : : : : z : D G=20
- z
g :
>
E 5
Q S
l-\O/ [3)
(0]
S 2
E F
S 3
- Vgense = 20mV to 30mV - £ : Vgense = 20mV to 110mV =
Time (2us/div) Time (2us/div)
6-11. A7y TIiE B 6-12. 27 v T
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6.8 fA&RAIHE (Fex)

TA = 25°CT\ VS = 12V\ V|N+ = 12V\ VSENSE = 100mV (%LZE?E@&WKE@)

G=20
z
s >
S
S o
8 S
e s
H i
3 3
| Vsense = 90mV to 100mV : : : : Vsense = 20mV to 30mV
Time (2us/div) Time (5us/div)
6-13. ATy TI& 6-14. 27y The&
G=50
=
= s
5 >
S &
= o
83 Ak
g S
S g
Z S
1 5
>
o 1
Veense = 20mV to 110mV Vgense = 90mV to 100mV
Time (5us/div) Time (5us/div)
6-15. A7 v TI5&E 6-16. A7y Tis&E
; 600
G =100 1
500
>
2
é 400
@ S
(=)
£ £ 300
S S
3 >
>
a 200
=
o]
Vgense = 20mV to 110mV
0
Time (10us/div) 0 1 2 3 4 5 6
5 6- 5w
6-17. 27 v Ti5& Isink (MA)
6-18. A/ —# Vo & Igink & DBAR
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6.8 fA&RAIHE (Fex)

TA = 25°CT\ VS = 12V\ V|N+ = 12V\ VSENSE =100mV (%L:E%ﬂ@tﬁb\ﬁﬁn)

600 602
599
< 601
)
R 598 z
> 597 =
£ £ 600
o 59 e —
> 2 /
£ 595 = 599
S —
% 594 2 L
2 ©
& 503 g 598
o
592 © 597
591
590 596
2 4 6 8 10 12 14 16 18 -50 25 0 25 50 75 100 125
Supply Voltage (V) Temperature (°C)
6-19. AL —% FUy T RaA Y P EEREELDBR 6-20. AL —% MUy T RAY FEBELORER
200 1.2
175 1.0
B
< —
> 150 2 08
S \ [0)
3 g
5 125 S— S 0.6
T 3
g 100 ¢ o4
s o -
a
75 0.2
50 0

0O 20 40 60 80 100 120 140

Overdrive Voltage (mV)

160 180 200

6-21. ANV —S DEIMBIEL A —N— RS(4 TBEL DBRF

2 4 6 8 10 12 14 16 18
Supply Voltage (V)
6-22. AL —F DYty NEELEFREELDEERF

Propagation Delay (ns)

300

275

250

225

200

175

150

125

-50

-25 0

25 50

Temperature (°C)

75

100

6-23. O/ —% DIGIREIE & B E & DB

125

Input
200mV/div

Output
2V/div

2us/div
6-24. O /8L —% DIGIREFE

10
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785 A —& HERH
71 ERXRFUZR
7-112, fREMIeaL L —FDEAT YL A% RLET,

VTHRESHOLD
0.592v 0.6V

't

Input Voltage —»

f

Hysteresis = VrygesoLp — 8MV

B71. 8KFM™EaANL—% EXTFUTR

Copyright © 2025 Texas Instruments Incorporated BB F BT o — N2 (:‘jfa,‘ﬁ OB ‘é\iﬁ'@) B 1

Product Folder Links: INA200-Q1 INA201-Q1 INA202-Q1
English Data Sheet: SBOS558


https://www.ti.com/jp
https://www.ti.com/product/jp/ina200-q1?qgpn=ina200-q1
https://www.ti.com/product/jp/ina201-q1?qgpn=ina201-q1
https://www.ti.com/product/jp/ina202-q1?qgpn=ina202-q1
https://www.ti.com/jp/lit/pdf/JAJSCM0
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSCM0D&partnum=INA200-Q1
https://www.ti.com/product/jp/ina200-q1?qgpn=ina200-q1
https://www.ti.com/product/jp/ina201-q1?qgpn=ina201-q1
https://www.ti.com/product/jp/ina202-q1?qgpn=ina202-q1
https://www.ti.com/lit/pdf/SBOS558

13 TEXAS

INA200-Q1, INA201-Q1, INA202-Q1 INSTRUMENTS
JAJSCMOD - APRIL 2011 — REVISED APRIL 2025 www.ti.comlja-jp
8 SfHmsxnH

8.1 =

INA20x-Q1 DEFES ¥ M=, I FEIFHEE#PE (-16V ~ +80V) TEMEL 7, ZNHDT /A RIIE, BAAS
12 0.6V DL I 7L ZABITFEEZNB LA — 7V R A Day N —EZ A ENTOVEST, BERBHHICED A
NEBRETHD., BIRS v Me=ZDOH 1tar R~ —2DOED A SO E S ERIEEZHERLET, 20—
2T T TR SV ET 75, RESET B2 %27 7 RICHHt (F213A — 7 R EF) 528 Ttk Ri-H52L
WCTEET,

82HETOYIH
[]vs
Vins
out * ]
E ¢ V|N.
0.6V - :I
Reference
CMP\
[|enD
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8.3 H4BESREA

83132/ —%

INA200-Q1. INA201-Q1., INA202-Q1 T A AT A =T U R A as _L — 2R AAEN CTOET, @H, 20
VS —H DA Ty NE 2mV, AR 1.3us (EHE(E) T, RESET 3= /SL—4DH A DT F | Utk
EATWET (M 8-1 25 ),

0.6V N\ /7 N\

4 /A NG A

ov

CMPqyr |
RESET I—I J

B 8-1. AL —4FD5 v FHEE

8.3.2 {1 BE FH

INA20x-Q1 D H{ 13, FBIRE Y | Vg IZ& o TRIES I I BEEIRIE ORI N TIEME T, ZOMEREN RbISEND
DIE, INA202-Q1 (7 A2-100-N—ar) L7256 T, _@/ﬁm LY MEINS 100-mV OT LA —L N
NZEATHE OV OHJEEIRIEE2D ., T 10V 21527201+ 37 IR EE SN EIT R ET,

8.4 FINA ADBEHEE— K

INA20x-Q1 I3 HE—HEREE— R 2 Er > Th0, BIREIEN 2.7V 2B LLEELE T, 2 —RNEEIZ-16V ~
+80V OHEIFH TAT TRV ER A INA20X-Q1 DI KERETLIL 18V T1,
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977V —2a  1ER

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets
PREEWZLER A, [l %2 O BN TR O S MEIZOW T, BEEOEETHRIL T =72z ii
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

9.1 77U —2 3 ER

INA20x-Q1 1%, 77V —ar OB itk R O M B REZ fili FICRE TELIDITRKFSNTNET, ZOT /(A
&, B OLEWMEIZEDE RO EFAR A 2 REL TWVET, LinL, ZOT SARZIBIMOT 3 A 238 LRI SHE
HE D TRV EMR MR Y vy V2 ER T 52 8b TEET,

9.1.1 BRI

9-1 {2, INA200-Q1, INA201-Q1, INA202-Q1 D RARN 722 R LE 9, ANEY (Vine BEO V)N 1E, v b
PHU L CEA D2 /M52 v U MEFIO TE AT I L £,

LEMEM I, BIRAA SRR T oY 2 ]I DM ENHOET, JARXNL N, I —F AR EWVE
BT 7V r—ar Tk, Thy 7V 7 ar s o OBINCEDER /A XDREDVLEIRIGEERHVET, T
INA AL DEITIIASAINA 2T o a8 L,

Rshunt
Load Suppl 3 ma
oad Supply
18 Vto+80V © VWA Load
O 5V Supply
INA200-Q1
1 (G =20)
Vs
7 Vine | 8 % RPULL(—)UP
2 [out f 4.7k
_ Vin- | 7
Caypass —_ R 06V
0.01 yF 1 Reference
3 | CMP, |+
CMPoyr | 6
Comparator O
R, _
4 RESET | 5
GND
Transparent/Reset Latch
9-1. INA200-Q1 DEARM /i
9.1.2 Rs DER

T MEPT Rg IS L2 EILT 7V —2a oo TR /IME BRI LRIET AL D i KEER TR EOM T
W BZL12700E T, Rg MREWEEAIIA 7 By MO N/ NI/ DT O IRERICB T DR E 23 B L, Rg 2MEW
BAIXEIRTA L DBEREN RNV ET NFEAE DT TV — a0 Tk, 50mV ~ 100mV D7 )L A —L D3
YUOMNBEEHIHAEFEI TED Rg DO LE, fm OMERENEONET, IEMEARIIEZITH D D KA EEIL 500mV
TN, HAERIZERICEVHI RS ET,
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1.3 ANZ 1N >s

INA20x-Q1 SV —RD H JERIZ T 4 V2 5 iR T DX A EBER R T IE TN, ZOMBEICT ANV A ERETDHE,
WIS 7 7 DI 1A B —F ALV RSB CLEWET, ZNLIINTTANZY T TEBME— DT
INA20x-Q1 D AN THR, K 9-2 1R T I, NER 5-kQ+ 30% D A ST AL E—F L AZEOANTI DT 4B
DRIV ET, T AL DI 7 NP RRR IR DB OW S & /M3 570 Ptz TE 57210 /ha<LE
T, X1, WA A DB L R LET,

. B5kQ
Gain Error % =100 - [100 x ———
5kQ + Rg 1
(1)
Rshunt << Reirer
3mQ
VsuppLy O VAN O Load
Reirer < 100 Q % Reirer <100 Q
Crirer
© INA20x-Q1

IN-
OouT | 2 ﬂ——
0.6-V f_3a8
Reference

f—3dB = ;
S 21(2Re 1er)CriLter

GND | 4 Comparator, 5 | RESET

B 9-2. A hZ4)%

AR T DR BEOAF 2R THI2IE, 5-kQ DIEE 5 KQ - 30% (5 L<I% 3.5 kQ) £721% 5 kQ+ 30% (1<
1% 6.5 kKQ) IZE X T T, Rpr OFFE R ZZ st RAUTRATEZELTEET, AT 1 %D 100-Q 1% OHLE
EFHT 2856 OI7 A 25015 1.96% (2720 F T, ZOHAE . V—AN —AOFFRSMTIL, & IZER 5-kQ #hT
(3.5-kQ) DIWA | BLD} Ret+ 3% DM THRAELET,

e, EDH, TNHLOFFRAZEITIMZ T, INA20x-Q1 OHARIGE A A G DOE DL ERHVET, 22T, IBHLED
EOOEEMABRDOELIETY — AN —AD KRR NELTED, FEDOZIZ LB DG 2RO HITIT,
K1) -] (Geometrice-mean) 721 & F1°F- 7 iR (Root-sum-square, IEFI - HR) (XD EZFIH 350
M Y) T,

9.1.4 Vspnsg ETAEE— FEEIC L SIBEDESE

INA20x-Q1 %{ﬁykyf%:&@%gbi\ FEIZKRD 2 ’D@Bﬂkii@ %;ﬁf?%{ﬁ%ﬁé VS ktt@:bf:\ VSENSE (V IN+ =
VNG ETEVEE Veme Vom PFE (V net ViIND) 2 TT A, ERRITIE, B V sense PEIERE T I3/hSWad | Veu
MIEEINCV | DEEERDET,

ZDE7Tar TiE, RO IS 7K E OBIVEREIRIC I DFFEIZ OV T EiFE5:

o J—= ) —Z1 :VSENSE >20mV, VCM > VS

o I —A 2:Vgense 220 mV, Vey < Vs

o RN Vsense 77— A 1:Vgense < 20mV, =16V <V <0
o KV Vgense 77— A 2:Vgense < 20mV, 0V < Ve £ Vs
o RN Vsense 77— A 3:Vgense < 20mV, Vg < Vgum < 80V
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9.1.4.1 /—7)1/'7'—7( 1: VSENSE 2 20mV\ VCM ZVS
ZOEEEB TR EN R m<RVET, 22T, 2 O FRELEHL T ANA 7By MEEORELFHIL . HIEL
FT, NS, K2 7 AR ELET,

_ VOUT1 - VOUT2
100mV - 20mV 2)

ZZ7T

Vsense = 100 mV 1255 V oyt = HH1EIE

Veense = 20 mV I2X5 V oute = HHAEIE

WIZ, V sense = 100mV OBEO47 £y MEEABIEL, K 3 1SRT 8, Bt PE=4D AT (RT) AR %

R

VOU“] ~100mV

VosRTI (Referred-To-Input) = |
(3)

(CRHIFEE K 6-6 ({78 7L 7 FFT—FNEAED BFEO M) 1%, ZOEEEO KL EWVEEZ Rl C\WEYT, =
D7y TIE Vg =12V TY, Vom 2 12V OEEICH NRRENR RNV ET, o, 2O —X&f A T2, EX
HIFFIE - Byt s b E=530T v sense 2 20mV H R DMERS IV E T,

9.1.4.2 / —7)1/'7'—;( 2: VSENSE 220 mV, VCM < V5

ZOBEEITIX, X 6-6 (175754 2T2T— NEEMIR) ICHALNA LT, Edm 0 ERE T 2 T —NEEE
WOFET, J—<w VT —A1 DD TNITHEERNTRET, ERROIINT, 20T TFT7TIEVg =12V TT, V om <
12V DA Vom 23 12V RIS/ EH R ZEN KL, ABENR KD Voy = -16V O L& i Ktz 13mw
0.005% (2720 %,

9.1.4.3 Bl Vgense T— & 1 1 Vgense < 20mV, -16V S Vg <0V, BL U
{g VSENSE 0’—2 3: VSENSE <20mV, VS < VCM <80V

ZNBDOFIRDOWT BT D IEMRENIEEL AL L TREFSNTOEE AN, INA20X-Q1 77V DT A AE, —
HOT TV r—a TIOIIREMITRBESND ATREMEDR DT, BT, INA20X-Q1 12 Vg ZFINL7ZE L EBIH D
FrBIOFT7EERTL5E . SUOOEKTT NAAREDIOBRENEL T O EE T HZENEETT,

ZIHD Von S8 T, Vepnse 28 O0mV 1T S<E, TAAAZADO I IIREEITIKR T LET, A7y b3 ls o478y b
HRELRDDILV SENSE = OmV T, &t v hOE=ZH ) ﬁ)t%@%j(1ﬁm VSENSE ouT = 300mV @i;%/a\'C‘TO
Vsense 28 20mV (23K & BSHIEHE B+ F=ATRENTWAEINT, Vour IHHESHTWS I IC
EREICERDET, X 9-3 1%, INA202-Q1 (712 =100) ZfE L 7= 58 DZOREZRLTWET,
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2.0
1.8
1.6
1.4
1.2 <

1.0 X
08 )// N
' .- Ideal

06
0.4
02 >

Vour V)

0 2 4 6 8 10 12 14 16 18 20

Vsense (MV)

9-3. & Vsense 77— A 1 LU 3 DOFI (INA202-Q1, A = 100)
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9.144 ﬁ(r\ VSENSE 7_1 2: VSENSE <20mV. 0V s VCM < Vs

ZOEMEEL TIX. INA20x-Q1 77V ORI TR B IR ET, AS1aErE—REEOFHE IS D720, ZhH0
TNAATIE, 2 DDA XT T O7a b= REHITHEAL TOET, — 0477 O7r b Rid, IEOA
N1 B—ROEEFFH CTEEL, O — FITADANFIR TEELET, ZO%HE, 2hb 2 DONEHE T 7 I1EEH
LN Tl RNV —7 7 A ATIEF IR0 ET, ZOMEIMN TIX, Vout 1F. /—~2 7 —X2 DV=T 8}
PEL LT WVEEIL2 £, ZOMBEHENSDORZIL. v sense 28 OV IZIT W2 X TR ORISRV E T, ZOfE
NCIE, Vaense 28 20mV (SIS0 a7zih | F A RABWEIL /— /b — X 2 (SR LT IST< /R0 £, 4 9-4 1%
INA202-Q1 BIFHZOEMEZRL TWET, ZOHA . Vour P KE —2% T AT 521X, —ED Vg @’*’Eﬁb
Vsense = OmV IZEXEL T, Vom & OV 0256 Vg ETAAS—TLET, ZOT AT Vout il Kl IR DR TR Vem 1.
TNARZE S TERVET R, WT D OEE TT AN T Vout P KRE—ZEITHED Voyut 7 AN BRAEZ T [E]l -
TWET,

2.4 ™ =
2.0 [INA202 V r Tested Limit ‘ z
20 # | VC 1 P
N 8 | 7| Ideal
1.6 Veue //
: s
— s
S 14
5 1.2 VCMS - ad
o 7
>
1.0 7| Vour tested limit at
0.8 [~ Voms Z Veense =0mV, 0 < Vomt < Vg, |
0.6
27V ez Vous: and Vey, illustrate the variance |
0.4 e from part to part of the V, that can cause
0.2 - maximum Vg, With Vgeyge < 20mV.

0 2 4 6 8 10 12 14 16 18 20 22 24
Vsense (MV)

NOTE: (1) INA200 V,; Tested Limit = 0.4V. INA201 V7 Tested Limit = 1V.
9-4. {& Vsense 77— AR 2 DB (INA202-Q1. A > =100)

9.1.5 HERE

INA20X-Q1 1%, =16V ~ +80V OIELE—REFHIZLD . 12V N F VO ifEin bk 80-V O@JEET T, Hik
T A VIR A~OMHEN AR T, 2072121, BB OV Uz 5 F TIR#EH O 2 BN T 5 LENRHD F
T, INA20x-Q1 23, AT CERABIOWMEETLICSILEINIGA ., FEIRN P "N T =N (Ve —72 ) Itk
STHNT CHREE L2 W T2 LERHVET, LEROBET 7 — NN THEA T 562k, &RRIES S
Y24 (MOV) 0B E K AFHEH (VDR) 1, LRV TLZEW, INA20X-Q1 73, 80V AR 2 A\ IEE T ICSHEI e
JORNT T 2 N T TR (DFY BIET T — ROBA L —F R EDBINEEL BB LNV T T
V=) ZBEE LTSN, INA20X-Q1 1E, NEBIZY =F—125% ESD {R#EEIEE A4 L CUET 23, NI A 4K Pt

DOEENREK £30% THHZD, AN EEINIMHF IR F 3223 TEEA, (FAUEENREETRWGA
I%. INA20x-Q1 D AFINZ 2 SO[F—OIEPiAZBESNBMTHIENTEET, )
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9. 2RRTRMNET TV — 3>
9.21 O—Yo FX1 v FIcLBBER> ¥ FZTD >
INA20x-Q1 1L, BIRN—H IR HUE S v MDA ER A2 RIE T 5720, ZZEN A SIEEDLEMET]RZ

2GR ORBEREGERETHIENTEET, BB DERIEE O Ry IR, D% E _EIRIZETHE, CMP gyt @
H 173 High 1B L, Q1 3412725 T/RA FET O —RAS Low IZ7 V&L, 7a—A 7 ERNA 712720 ET,

Shunt
Option 1
Supply O l \N\/\ l
45Vt055V oV ToVin Load
o
To Vi
Shunt
INA200-Q1 (G = 20) Option 2
1 INA201-Q1 (G = 50) % R,
Ve INA202-Q1 (G = 100) 22K Tov, o—
v —
f N+ | 8 From R, I "':
2 |ouTt - 22 kQ
G v Shunt Option
_ n-[ 7 1,2,0r3
0.6-V -
Ry Reference To Vi
Shunt
Option 3
3 | CMPIN N
CMPoy: | 6 To Vi O—
%Rz Cfmparator ouT I/I 2Q':‘3904 1
- 4 RESET | 5 — =
GND O RESET
HE:ZoHA, Q1 2 AL Ta L —2 2 KRS ET,
B9-5. A—HA FRA vy FICLZBER vy bV
9.2.1.1 BAHEH
DOFEEFHITIZ, £ -1 ITRTNTA=FEMEHLTCWET,
R9-1. REINTA—%
Rt 72— Ol
EIEIE (Vs) iad
Ro/ Ry 1.5
R2 15kQ
R1 10kQ
BA 20V/V (INA200-Q1)
T MEBL. RspunT 50mQ
BN 7 EE. ltrip 1A
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9.2.1.2 FEMA/SRRETFIE

9-5 2, =V ARAS YT OB Y N O ATV —ar ORI a2 RLET, A IN+ BX
WVIN- 1, v MEPUSX L CESN R DRG0 & f/ N T 5720 it AT (Rspunt) D CTE AT I IZALE
THULENHYET, B ARHIE AN E L ORIGEBINOERH IR H DL WIERENECH A REM N BV £4, 204k
A PTE B> T AN BIRPENDEE . Vv MEFLO IR AU BEIL AN EACRIETHEBELITRRD
TREMERHVET, AL % X 9-5 17T 3 DDV v M T ar DN L E7,

TNAADT AL BLOV Y MEFUEZ#EHA LT, X 4 (R TI50C, HEON 7 EBRICxT 25 OUT B D EE
Vour trip ZRHHLET:

Vout_trIP = ItrRIP X RshunT * Gain (4)
ZZT,

* lrp= LN 7 ER
* R gpunt =¥ v MESUE

X 5ITRT I, BN T RAUED 0.6-V DL 7 7L RABJEL LR DI Ry & Ry % ELE T,
R2/(R1+Rp) x Vout_trRIP=0.6 V ()

9.21.3 7 U Hr—< a3 Bl

COMP,, (0.2 V/div)
== | 0ad Current (0.2 A/div)

CMPg 1 (1 V/div)
— == QUT (0.2 V/div)

\
P

—
|4

Time (100 ps/div)

X9-6. A—H A RRA Yy FICLBBERDL v+ v MY VKR

20 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: INA200-Q1 INA201-Q1 INA202-Q1
English Data Sheet: SBOS558


https://www.ti.com/product/jp/ina200-q1?qgpn=ina200-q1
https://www.ti.com/product/jp/ina201-q1?qgpn=ina201-q1
https://www.ti.com/product/jp/ina202-q1?qgpn=ina202-q1
https://www.ti.com/jp/lit/pdf/JAJSCM0
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSCM0D&partnum=INA200-Q1
https://www.ti.com/product/jp/ina200-q1?qgpn=ina200-q1
https://www.ti.com/product/jp/ina201-q1?qgpn=ina201-q1
https://www.ti.com/product/jp/ina202-q1?qgpn=ina202-q1
https://www.ti.com/lit/pdf/SBOS558

13 TEXAS

INSTRUMENTS INA200-Q1, INA201-Q1, INA202-Q1
www.ti.com/ja-jp JAJSCMOD — APRIL 2011 — REVISED APRIL 2025

922 NL YA RRA v FICL BBER=+ v D>

9-7 2 NAYARAA Yy FICEDMEIR S Yo M O DT TV —ar ORI R U ET, B A~ b
LT DL NATAR PMOS AA > FILMEWr SIVET, AL D il i FlEe 7> ay Tk, ZO7 7V r—ar
B FIEIZOWTESIL TWET, lZE OBV, 20T SV —a TIINADNANA Y AR TEREBRANTED
WXL, BT O T 7V —a B Cla N AOe—H AR CERERTHIETT,

Shunt Shunt
Option 1 Option 2
Supply O —/ W QA 9 —/V\
Rs
ToV. ToV. ToViy. ToV_
45Vto55V
O
R, I/
W o
k. 2N3904
Load
INA200-Q1 (G = 20)
1 INA201-Q1 (G = 50)
Vg INA202-Q1 (G = 100)
To VIN+ O—>
Vi | 8 Shu_nt
2 lout + } From Option 3
G Shunt Option I
_ Vin 1,2,0r3 To Vi O——
R 0.6-V e
1 Reference =
3 | CMPIN
N CMP 6
%R Comparator, OuT
2
- 4 RESET | 5 R
f GND RESET

QU 2L —H A DA KRB TONAY AR FET ZBREI L £3° (FRLCT5 2N3904 11, ik K 60V T7), v ME, KRS
NTCND 3 DOMNEDWTINICEE CEET, Py M UL T 7V r—ar TIETy T HREER AL T, Ny 7 RA N CORIEZSIELE
RS

9-7.NA YA RRA Yy FICLBBER Yy bSOV
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9.2.3 XA FBERT >/ —F
9-8 12, ML A D 2 5D INA20X -Q1 7 /3 A AZAF LIz W [ A= /S — 2 O BRItz L

D
Rshunt
Supply © VWA
45Vto55V
@)
INA200-Q1 (G = 20)
1 INA201-Q1 (G = 50)
Vg INA202-Q1 (G = 100)
T Vine | 8 % Rs
2 lout G 22k
a Vin- | 7
0.6-V
R, Reference
3 | CMPy
+
CMP,
§R2 Comparator, Sl '
- 4
I
INA200-Q1 (G = 20)
1 INA201-Q1 (G = 50) R
Vg INA202-Q1 (G = 100) % 262 kQ
Vins | 8
2 |out .
B Vin- | 7
0.6-V
% R, Reference
3 | CMP
* CMPoyr | 6 ' MPour
% R, Comparator I
p— 4 R7
|i GND 200 kQ

T T LIS R DHIRORE E D TTHET T,
9-8. RARM@ERI /I L—%

9.3 BRICEBET H#RER

INA20x-Q1 DA [EI T, BIREIL Vs 2B A5 EILE % EMICHIE TEXET, 72& 21X, Vs BIRD 5V 04 Al
EIREL 3R K 80V T2, OUT B> o 1) E/ERPHITERE L OELEICL->THIFRSET,
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9.3.1 HAHLEBRS > T L DEFICET 515 EE

9-9, X 9-10 £[¥ 9-11 12, FEESINI=T L T EIRBITFIZELANNATARBL O — AR R OERER 72 )BT %
RLUET, ERBEARO NI OIHIREEFNELDGE, v ha—J 7 — T4 7 7/ N Bl H7-0 D7 7%
TR AR LAA T LN B DG A RHVET,

3 5 3 5
25 ~ 45 25 . 45
2 /(\ 4 2 ~< 4
15 VARSIT 35 _ 15 VARSIE 35
= s s s
5 1 3 3 S 1 33
[= oD (=] oD
£ 05 25 & S 05 25 &
S S 2 g
Z 0 2 2 Z 0 2 Z
g 05 15 & g 05 ' 15 &
(%) 1 < Vout| (High Side) 1 O (%] A Vout (High Sidg) 1 o
15 A 05 15 ‘ 05
2T "Hg’v‘éﬁi’(&f s | | | | 0 N ot (Low Sidd) N 0
25 05 25 05
01 2 3 4 5 6 7 8 9 10 11 12 01 2 3 4 5 6 7 8 9 10 11 12
Time (mSec) Time (mSec)
B9-9. 7HAS N ELBRS T EDEFR (INA200) K 9-10. 7O HALEBRS > 7L DB (INA201)
3 5
25 45
2 4
/\-Vs
15 35
S S
g ! g
£ 05 25 8
S S
2 0 2 Z
g 05 15 &
@ o)
-1 1
¥~ Vout (High Side)
15 0.5
o : {(lowside) | | | | ’
25 Vout (Low Side) 05
0 1 2 3 4 5 6 7 8 9 10 11 12
Time (mSec)
9-11. 7HFASTHNLBRS T EDBRE% (INA202)
9.4 47V bk

9.41 LA 7D PDH1L RFZ1>

o AN ERBRPIEOBIZIT, e BN 4 Ml A L E T, ZORHEINICEY . AIE MO BN
BRRFLOA = AT AR TEET, —fRIC, BRI ORM AR D58, ATTE L HOHEIN
HNUE9, B HETIOEIIEF IR A KBRS A E—F U AZBINT 5L, EEIC K254
FENETET,

o BIHANANRR AT UL, BIRET TUROEATTELLEITIEST TRELET, ZO/SA/RR a7 oo
fElX 0.1uF TT, /A XDZLNWERRCA LY —F LV AREWEREZFHIET 5720, Ty 7V 7ar 7o aBMmL
7
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9.4.2 L1470 A

O Via to Power or Ground Plane

(LY .
(9] Via to Internal Layer
-

Supply Voltage O

Shunt Resistor

Supply Bypass
Capacitor

RPULLVUP

RESET Output Signal

9-12. INA20xQ1 DL 1 7 b
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10 TFNARABLUPRF 1AV FOYR=F

101 FFa AV FOEFBEMZZ TS AiE

R 2 A D EH IOV TOBANEZ T EDITIE ., www.tij.cojp DT /A AR 7 4 V2 % BV TLIE S, @] 27
Vo7 U TORERT DL, BREISNZT RCORILERICE T2 AP 2 AN B Z T IAZENTEET, BEOFEMIC
DNTE, WETENTZRF 2 A MIEEFN TWDSRET R B30,

102 Y R—p-UY—2X

FEA A AL AL AN E2E™ PR —h e T4 —T AF. TP =T BRI A DRI LRI AL e A%
— ISR DEES DI EN TEDIGFT T, BEFORIZAZRBELIZD, ME OERM ALV T52L T, %Gt T
TR XA RIS N TEET,

Vo733 7o 0d, FEREICIV BUROFE SN HOTT, TNHIRTF TR A AV LAY D

BEARERS T A D TIEAL BT LHTIX I R AL AV N ALY D IR R ML= D TSI EE A, TR A2
VALY O SR B IR TLTEE WY,

10.3 B2

THXY R A AV ALY E2E™ is a trademark of Texas Instruments.
T RCOBEEL, TNETNOHAEICFBELET,

10.4 HESNEICEHT 3 FEEIR

ZD IC 1%, ESD ([CE > THHR T FREMERHVE S, TF A AL AV LAY T, IC ZEFOBIIIE ICHE B L O s

A EHERLET, ELOROROBEOR B FIEICIEDR VA, 7 A AR T 5B Zh b T,
A\ ESD ICLBMARIE, DT RMREIE T DT A ADTE R E TGOV ET, K72 IC DY E, /STA—F A DT

WAL T AT TAESIN TOBEEENSA A FTREME N D720 RN TEAE L9 <> T ET,
10.5 FAs5

TR R AL ATV ALY HFE ZOMFEEITIT, HREPIEREO — B LOERN RSN TOET,

11 RETRE
EEE S REORFIISET 2R L TOET, TOSGETBEETIFERUEC TOET,
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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 ©)
@ )
INA200AQDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-2-260C-1 YEAR -40 to 125 SHZ
INA200AQDGKRQ1.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 SHZ
INA201AQDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-2-260C-1 YEAR -40 to 125 QwWv
INA201AQDGKRQ1.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 Qwv
INA202AQDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU | NIPDAUAG Level-2-260C-1 YEAR -40 to 125 SIA
INA202AQDGKRQ1.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 125 SIA

@ 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 Tl 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. TI 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.
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OTHER QUALIFIED VERSIONS OF INA200-Q1, INA201-Q1, INA202-Q1 :
o Catalog : INA200, INA201, INA202

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 9-Aug-2022
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
INA200AQDGKRQ1 VSSOP | DGK 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA201AQDGKRQ1 VSSOP | DGK 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
INA202AQDGKRQ1 VSSOP | DGK 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 9-Aug-2022
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA200AQDGKRQ1 VSSOP DGK 8 2500 366.0 364.0 50.0
INA201AQDGKRQ1 VSSOP DGK 8 2500 366.0 364.0 50.0
INA202AQDGKRQ1 VSSOP DGK 8 2500 366.0 364.0 50.0
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

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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