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5.5 K RAVFE (Fi)
Ta = +25°C, Vg = #15V, R, = 10kQ, 7T RIZ#EkE. Vrer = OV, B ICFER D722 RY
CL=T00pF .. .. 0 | ... ... " C, - 1000pF
= : ‘
2 2
2 S
£ S
CL=1600pE
2.5us/div 2.5us/div
5-19. IMEBRT v TIE 5-20. KEBERAT v I
32 ‘
Vg = +15V
S 28
g 24 \‘
& \
o
> 20
3 N\
£ 16
(@)
$ 12
& Vg = 5V
S 8
$ 4 =
0
10k 100k 1M

5-21. RAHARE & AR & OBk

Frequency (Hz)

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: INA133 INA2133

BT 57— R w2 (DB B G 235 N

English Data Sheet: SBOS115


https://www.ti.com/jp
https://www.ti.com/product/jp/ina133?qgpn=ina133
https://www.ti.com/product/jp/ina2133?qgpn=ina2133
https://www.ti.com/jp/lit/pdf/JAJSWB5
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSWB5A&partnum=INA133
https://www.ti.com/product/jp/ina133?qgpn=ina133
https://www.ti.com/product/jp/ina2133?qgpn=ina2133
https://www.ti.com/lit/pdf/SBOS115

13 TEXAS

INA133, INA2133 INSTRUMENTS
JAJSWB5A — JUNE 1999 — REVISED MARCH 2025 www.ti.comlja-jp
=B

6.1 {I=

INAX133 VI B EA T T e NIAENTZ 4 DDA T T BT RZ TOET, ZOT A RA1L, Z8), JENEE, X
BRp | SFESFRTUTRERICGR ETEE T, WO~y T 7 I8, BIE, T4 A7) —hEEIDHERLTONET,

F T 7 EIEED DC PERED KEV 313, A OIEPIOREE T FEDF T, INAX133 _EobiiX, BiEic~yT 795
NV AT IRENTOET, FHOIFUIA L F v T TevF o rEn, v F o IBELBRESN TWET, TokE
B UINAX133 1 Z7 AR TR, RARBREL, S A= P ICB W TRV E 2 FEBRL QOET,

6.2 Ny IR

INA133
n 25kQ 25kQ Sense
A AMN—ANN———
V+
Output |
V- —
+In 25kQ 25kQ Ref
—A— AMN—ANN——n

6.3 HBESKEA

6.3.1 1 BREE FUZ FMFEH

INAX133 D7 AL, NBDERERTOR—BIZ > THIRESNE T, 1 RU 7 ME, NBIERFLORERE O
OPENRAR LS THIRES N ET, PIEIHUL, AMEHPIA M T L3 A A EIEIE ER AMEV T c A7) — R &
FELHE LT, 2RI AV R 7 Mt #5717 AR ER RSB B 1o~y F o V&N COVET,
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6.3.2 A B [FEE

INAX133 ZE8) 7> 713, ANME S EOSERII T 3oL T RN ANRMHEE#HEZFZHTEES, N
JBARHUT, BEDSNIA ST U FICEZET DN EL AT T AN ORELATVET, X 6-1 13, ZBT > TH
FRIZBWNTHERE DIINTHERE T 2 DB 2Rl THET,

nop— R4y,
R3:+ R4
R3 \ R4
Vo AYAYAY, AYAYAY,
—IN SENSE
:1_ ouT
.
R1 R2
Vo MY AV
+IN A rer | |
R2
INOP = Y
" RitR2 N

B 6-1. =87 > T TOHE

6.4 T/NA ZADEEETE— R

INAX133 121E 1 DOMEREE—FR2RHVET, 2R IT. +15V F/713+5V OEIR CEIETAICHEESNTEY., M
BEAME T LU E 2N, £2.25V 155218V OEJR CHLEMEFRE T, LA E a5 IR
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T77V5—23  ERE

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,

7477V =23 ER

INA133 & INA2133 (%, mlEET 2287 7 T RIEWILE T 7V —saicstiti a0t ah T+, 1
7-2 13, INAI33 OB EIC BB AR R 2 R L COET, JAXDBE, F A — X o 2D B
L7V —arTlE, K 72 \RT IS, Thy TV earF otk FALZOE ORISR BLEYS, 727
NN —a Tt TRTOEE D ZRIMISIL TWDTD, — FDT R ——RI (7 i3 a—h—F vk
L2356 T, 7uAN—2% &/ MBI Z . EEZREERHERF L E7,

ZZENA TG FIE. 7-2 17891 Lt"/ 2 L3 ITESNL TV ET, ANICE RIS D Y — A /(/t°~5"'//'<b
B2 RMRE FBRELZFERTHO AITFELLTIVLENHVET, V— A E—F L AD 5Q DAFEALIL. *ﬂ’“é’]
RTFNRAZDAE L E—RRELL 80dB J&Té’@iﬂ“(m() DAR#EE 1L CMR % 74dB J&Té)@i#)o V=R
BEEI DA L —F L ARFEE RNDHDHGA . WO ATNCEINGEMOERI A 3528 C, RifaErE—RRELHE
e ANy N G- 9=

INA133 ORI, LB ERIC BT DI 7S TOET, DFD, Ry X R IT—E T2 5 N a3,
R3 (X Ry IZ—E T DION ASNE T, 72720 MERHEIZHLARWGE B HVET (Ry + Ry 13 R + Ry L § 782 7
DG ENHVET ), Lo T ANITRERESEGT(250Q LU L) ZEE T DL, 72X BEENRLEN TN TH, TEE
—RERELDME T D EENDVET,

[FRE FEAR L A 7 bOHIFINC LY . NEBHEHT OB D Al EZR N == a b DURIBESNAZERNHV E T, il iE B 1 &
t°/3%ﬂn*kzé_kﬁ“f%6f;k‘fa“ LML, LA NIV 7 HliME SN T A7z CMRR 1345 {692 ATREM:
DHVET, B 1E 32 ANBIDGE. BYRMRey T U T2 T A2, BV 2 5 b AR AMLERHVE
KR

7.1.1 BIfEEE

INA133 3310 INA2133 [Z, L= PERE T, HL— (+4.5V~+36V) F7-137 27 /L (22.25V~+18V) OEJR CEIEL £
EPREE: =N +5v BILU*15V OFBIR CTEERFIZT ARSI TWVET  IFEA L OREIT, BiEEE&RANTELLEE
Foo BMEBIEIZL S TRESBINT DTG A=ZL, (R FFEEI Va NORENTWET,

7.1.2 AIEHE

INA133 F5L 0 INA2133 (T, L — V&l 25 b T OZEIE 52 IEMEICHIE TEEd, V=7 [AFREHIT, 2x (V+)
=3V b 2% (V=) + 3V (EBIHOIFIF 2 fi5) ETITHLRSAVTWET, 4 5-5 #Z R TTE30,

71347ty FBEFLYZ>Z

INA133 :5L T INA2133 13, A7 By MEEB L ORI 7 M EBL 501 —F =R 7SN TWET, R¥EDOT
TVr—var T AMEA 7 By MRV ELVEE A, X 7113 BOA 7 By MEREEN I 7357120047 v a
VA RUTTWET, R, s Bt s ) B s - (B 1) 2EEEIC L E T, R S ITiE, Ref EUICH]
MENEEPMESNET, ZAUTK 7-1 1R TN, A7 ey MEEATHIE T 72O C&Ed, BRAF7Z2[F A
BREZHERFT 51213, Ref EANTMADIE 5 DY —AA =2 0 2% 10Q R ROBLEN DV ET,
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6 O Vg
+
10Q R,
3
% R4
+15V
_ 1 |
Vo =V;3-V, 150kQ
Offset Adjustment 100kQ
Range = +1mV \/W

%109 T
—15V

B71.F7€y FRAE

72R¥ENETF TV —2 a3y
INAX133 T8 FXFa ARIERTEET, X 7-2 13 —BE2RLTOET,

A v+
1pF 1uF
J:T 4 7 }j—‘
INA133
R1 Rz
-in | 25k 25kQ
v, 0= W—p——W
6 O
+ Vour = V3=V,
Gain Error = +0.01%
R, R, CMR = 90dB
+In 3 25kQ 25kQ 1 Nonlinearity = +0.0001%
Vo= MW——— W0

R 7-2. BREEH7 > 7 (BRELMEBSOEFKER)
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73 EBM7 V-3

R 7-3. SiRET > 7

INA133

O
+ Vo
0to 2V
W YW 1
In —_
0 to 20mA
NOTE: (1) Input series resistors should be less than
250Q (1% max mismatch) to maintain excellent CMR.
With 100Q resistors, gain error is increased to 0.5%.
B 7-4. L=IV3IEDEFRL 2 —/N
V+ O O V+
3
INA133
VWA 2
= L s
7
_ . )
e O Vg = (V+)12
L +
Common 1 4 Common
O O
B7-5 8LUSSVE Db —%
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INA133

OVo=-V,
.

-

° 3 Gain Error = 0.05% maximum
Nonlinearity = 0.001% maximum
= Gain Drift = 1ppm/°C

7-6. BEELI_T A VM VY RET 7

INA133
2 5
] ® e 0vy=2-v,
A
v, 0—
s W
Gain Error = 0.025% maximum
Gain Drift = 2ppm/°C
1. EEE A =277
INA133
VWA 2
< AAA 5
3 6 oy .%
V3 O— + 2
+0.05% max
1
R78&BESA>=12T7>7
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INA133
W 2
) AA A 5
1 6 O VO = (V1 + V3)
vy oM+ :
+0.05% max
Vs O— 11—

79. BREFHET T

INA133

2 5
T W YW

OVo=V,+V,

+0.05% max

710. BREYIV S T7VT

INA133
WV 2
J AAA 5
- 6 Output
Q] —O
0—1 +
3 | Ref Device Output
VFC320 0-10kHz
VFC100  0-F ooul2
DAC80 0-FS (12 bits)
DAC703 0-FS (16 bits)
XTR110  4-20mA

Ref must be driven
by low impedance.

NOTE: (1) Unipolar Input Device.

7M. BRENAR—-5 A7ty b
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INA133

I

] 0V,
vt /
Vs O VW
R V,+V For G =10,
Vo=(1+ R—f)(%) See INA143.

712. BREYI S 7T (T4 HY)

Transducer or I
Analog Signal !

1
Noise (60Hz hum) INA115
syNT T T T 7N 4
7 7 +
/ / \\ A1
/ \ ’/ \ 2 _
\ I \
| ! | ! 25kQ Feedback
| | | | \/\/\/\
k | | \ 12
I (I | 3| 25kQ 25kQ
o W
| I
| [ | % Rg A3 py O Output
| [ ! AAA
| ro | 4 YW / .. 50k
| ro I 25kQ 25kQ G=1+=—=
| [ ! G
\ [ !
\ | \ !
\ I \ I 15
\ / \ / -
\ \ / A2 3 % 25kQ
\ \ / 5
, , . +
N — — 9— — 7
Noise (60Hz hum) \ Shield 100kQ
4)13 J>7 8 10 | Ref
V+ V- -
3
INA133
2 W%
W
=
3 _
. AAA 1
7T13. 57 T H—RR#H Pz RV —%
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1/2 INA2133

1/2 INA2133

O Vo=V +V,—V, =V,

V, 0= W 5 B
vy oM -
v, o— W

H 7-14. SBEENENT 7

INA133
2 . 5
V,0 W W
R
6
R
3 1
v, 02— MW %
lo = (V4= V,) (1/25k + 1/R)
Load lo

1

M 7-15. SEEEE - ERA/N—% (ZEBIANDHY)

INA133

v, -2 A WA

1 =

v, 02— M A - OPA131

+ p

lo l Load

lo = (V3= V,)IR J__

7-16. INE W lgyr DI=HDEMAHNEE - KA /N—%
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INA133
2 A 5
V0 W W
R
6
R <200Q
R
3 1 Gate can be
V3O YW\ YW [[ +Vg -5V
lo = (V5 — V) (1/25k + 1/R) Lond l !
L
B 7-17. itV — A D
1/2 INA2133
A — W 12
V,0—e A 13 OV,
+
S —MW—— W L 1
V,0
1/2 INA2133
S W—e— W 10
B o OVy,
+
5 8
Vor1= Vg =2 (V,-Vy)
7-18. ZB\HHhEHT > T
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, INA133 ]
V2
- 6
.
3 1
v, o= —/WA YW

R (R=>200Q)

Gate can be
+Vee -5V

Load

o

L

719. Ny 77 7T ICEKYERY —RE2EH L. SHEEELER

+5V
@)
7
Vs
T INA133
AW MW
Transducer
or 6 i
Analog Aps7s06 | 1281
Signal
3 1 V-4V
I\ input
')
-5V
[ e e e e -¢
L Eliminates errors due to different grounds. L
— SeN
7-20. ERANT—9 7oA P ar
INA133
2 5
Vy
O——
DG188 - 6 Vo
o o)
\ W] +
W
—e
Logicln | Vg
Logic — 1 0 -V
In 1 +V,
o—

K 7-21. 21 OFHNEHET1 > 7T

22 BRHIHT 37— PNy (ZE RSB B DY) K E
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INA133
_ 2 5
D, ——10pF
— Pl —o 6
3 O Vp=1|Vy|
— D2
OPA130 >—e—Ppl
v, 1
@ +
Input
R5
ZKQ%
R 7-22. BIEEREE/NY T 7
+15V
of
+10V Out
6 o u
REF102
2 INA133 5 —10V Out
WV——WW 0
4 _
6
Wy
+
s—/MW
7-23. +10V BREEEEES
INA133 BUF634 ir?side feedback
loop contributes no error.
2 5
—In O—
6
———{BUF634 OV,
3 1 R
+In o—— A\ —e—— AN 1
R 7-24. BN ERESHIEIES
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ovio Tov, 12.5kQ 1kQ o)
n YW YW
50kQ 7]
h INA133
oPAZ2T>—e 21— M —p——W—°
2T + Va 25kQ 25kQ
R1
R 6 50.1Q
- 2N3904
REF102 | For 4-20mA applications, SetR, =R,
10V the REF102 sets the 4mA R,
low-scale output for OV input. s 25kQ 25kQ . 50.1Q
T Vs YWW—s—/W
— 4 RLOAD
lp =4 to 20mA
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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 ©)
@ ©)
INA133U Last Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-3-260C-168 HR -40 to 85 INA
Time Buy 133U
INA133U/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R - Call Tl Level-3-260C-168 HR - INA
133U
INA133U/2K5.A Active Production SOIC (D) | 8 2500 | LARGE T&R - Call Tl Level-3-260C-168 HR -40 to 85 INA
133U
INA133UA Last Production SOIC (D) | 8 75| TUBE Yes Call Tl Level-3-260C-168 HR - INA
Time Buy 133U
A
INA133UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR - INA
133U
A
INA133UA/2K5.A Active Production SOIC (D) | 8 2500 | LARGE T&R - NIPDAU Level-3-260C-168 HR -40to 85 INA
133U
A
INA2133U Active Production SOIC (D) | 14 50 | TUBE Yes Call Tl Level-3-260C-168 HR -55t0 125 INA2133U
INA2133U.A Active Production SOIC (D) | 14 50 | TUBE - Call Tl Level-3-260C-168 HR -55t0 125 INA2133U
INA2133UA Active Production SOIC (D) | 14 50 | TUBE Yes Call Tl Level-3-260C-168 HR -55to 125 INA2133U
A
INA2133UA.A Active Production SOIC (D) | 14 50 | TUBE - Call Tl Level-3-260C-168 HR -55to 125 INA2133U
A

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

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

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

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.
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® 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
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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 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)
INA133U/2K5 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
INA133UA/2K5 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
INA133U/2K5 SoIC D 8 2500 353.0 353.0 32.0
INA133UA/2K5 SoIC D 8 2500 353.0 353.0 32.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
INA133U D SoIC 8 75 506.6 8 3940 4.32
INA133UA D SoIC 8 75 506.6 8 3940 4.32
INA2133U D SoIC 14 50 506.6 8 3940 4.32
INA2133U.A D SoIC 14 50 506.6 8 3940 4.32
INA2133UA D SoIC 14 50 506.6 8 3940 4.32
INA2133UA.A D SoIC 14 50 506.6 8 3940 4.32
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