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5.5 HLAVERE: (42)

£ Tpo=+25°C , Vg = 15V I} , R. =10k Q #th , H Vger = 0V, BrAEA A ULH.
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5.5 HLAVERE: (42)

£ Tpo=+25°C , Vg = 15V I} , R. =10k Q #th , H Vger = 0V, BrAEA A ULH.
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5.5 HLAVERE: (42)

£ Tpo=+25°C , Vg = 15V I} , R. =10k Q #th , H Vger = 0V, BrAEA A ULH.
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100mV/div

2V/div
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20
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™
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6 VE4NUt e

6.1 MR

INAX133 H1—A> kg B I8 SBOR s AN DY A 22 B b s BE AR A e 121 7T DA B MBOR 2, kAT 22
gy [FEARANRARBCE . 50 LGB AS AL | SR AL AC i P45 SE R %

B STROK &5 HL B LR BEAR R P I ke Jo PR BEL RS R 5 o INAXA33 1y rI B &A1 JJ S UL G . RS8R AF
[ PH AR TE A BUCHC , R ILUCAECARS B . itk | INAX133 g3 i imiAs . JLASE ) bb 5 F s 25 1 2 S AR 4241t 17

6.2 DRI HE K]
INA133
an 25kQ 25kQ Sense
VW
V+
Output |
V- —
+In 25kQ 25kQ Ref
VW
6.3 Hpi: i
6.3.1 7t iR EFEE

INAX133 H (1 38 5 15 72 52 3 58 BORG 2 F BH 38 R T (R BR ] o 18 2 VA% A2 2182 1 P B 250 2 R MR IR TR R PR ). 2
B PR 25 55 AR R B B AR S UL T , 55 A0 0 R BEL A I 22 20 TBOR A5 A A 10 23 SL QS BUAR BE | ] e A 2
5.
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INAX133 2273 5K s RE W% S 3o 1 F e 66 2 Pl BEL 0 U 0 B A5 5 J0EAT 70 0, AT 8 9 A A\ A P S TRl P
HHLHL 25 7 HL T 13K P s SR AR Z iTEAT 70 IS, IR ONIE HBORAS I N IR BRI . I 6-1 R T E MUK LA
7 i A R B AR 51

R4

JNOP = — %y
R3 +R4
R3 \ R4
Von NN NN
—IN SENSE
:1_ ouT
.
R1 R2
VN AN AN
4N A REF J_
R2
INOP = -V
" Ri+R2 ‘N

B 6-1. ZNMARREEF 0 E

6.4 1ForRERE R

INAX133 H—FhIhfetE R 1% 8410408 I HLE N £15V 5L +5V. %% {Em B +2.25V & +18V M IE4tHiE
1T, FEAE TR . 165 L1
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7 RIS

#E

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 MAER

INA133 #1 INA2133 J2 mi 2 70 N &%, TS ME R it & 7-2 275 7 INA133 1847 Jir [ A%
o B 7-2 Frow , FESR MRS R B PHGT R RS o, K R AR A ST B S A S AL B PR
A S IE RRAS 2 58 AT, A — NSO AR I R 3 e it i S 1 oA A SR IR s AT

w K 7-2 Fios , ZOWNGSEZESE 2 M 3. R i IR LT A S, PLYERR KI5 LR
Hlo JREHBTHA) 5Q RALSK T 2344 O LA HI AR 2] 20 80dB (10 Q RACEER CMR FAKZE] 74dB ) . GnRIF
it B AT CAN PR S |, TAd F — N EANE) R 28 5 — AN S A N SR TG, DUARRE R4 (R s

INA133 [N EB LI AR 2 il kS B L R A5 52 | REULEC. B, ¥ Ry B3NS Ry ILAL. ¥ Ry B8NS Ry ULE. {H
&, BIHMEREAME (R + Ry MRS Ry + Ry BB A ) « Ktk , RIEVCES R4, % N 1K 58 5 o BE 2%
( KT 250Q ) thoFRARILARIHIPERE .

FHL 48 A A S PR 1) FT e 2% B PN L BEL B8 A IEFE T RE AR AL, BN s B 1 Fn 3 mT DL E #e . SR, BT T R B
HAR , CMRR W HES MK, @510 1 F0 3 B | NS 2 A1 5t 0200 B e DUARFFIE 4 IUCHC HE R .

7.1.1 TIEHE

INA133 F1 INA2133 H L HJE ( +4.5V £ +36V ) B R ( £2.25V £ £18V ) fitHE | B HAarMERE. A
+5V Fl £15V HJEEN ST MRS AT B2 IR . R 2 U A A TAE W R Ve BB AR FEANAS . A 7045 PR BoR T BE L
A R ARk 11 35 AL 25

7.1.2 GABE

INA133 1 INA2133 Rl kSR T AR T IR ZE 0G5 LM ETERE M 2 x(V+)-3V §JEE] 2 x(V-)+3V
( JUFRAHFEEENFR ) « 20 K 5-5.

7.1.3 KB EHE

INA133 F1 INA2133 &4 SHMKmFL R AR S AT OB e %, K2 BN HAAERFET/MNR AR ERE, B 7-1
SR T R R g O R TR R A SRR e SR T (BB 1), i I e . B D B v

TR RS A SN WOHREREmZ R EEE , W K 7-1 P, 0RER R ARl | 15 6 Oritoin 21
Sk 1 S SR PLNT 10Q.
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O Vg
+
10Q R,
3
Vi o— AW
% R4
+15V
_ 1 |
Vo =V;3-V, 150kQ
Offset Adjustment 100kQ
Range = £1mV \/\N

%109
-15V

B 7-1. i B

7.2 JAIN
INAX133 AT F T2 F N . B 7-2 BoR T — Aol
V- V+
1uF 1uF
; 4 7 —
INA133
R, R,
-in | 25kQ 25kQ
Vo= WW——— M
6 O
+ Vour = V3=V,
Gain Error = £0.01%
Rs R, CMR = 90dB
+In 3 25kQ 25kQ 1 Nonlinearity = +0.0001%
V30 YW—se N\/‘——_'EO
B 7-2. B E 0 HORES ( EARRIFENESER)
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7.3 H AN A

B 7-3. FE RIS

INA133

6 O
+ Vo
0to2V
AW 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%.
&l 7-4. FKF& HRIFPLE SR I BB IES
V+ O O V+
3
INA133
VWA 2
= L
7
i 6 O Vg = (V4)12
o=
L + -
Common 1 4 Common
O O

& 7-5. Dk A A%
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INA133

-

OVo=-V,

° 3 Gain Error = 0.05% maximum

Nonlinearity = 0.001% maximum

= Gain Drift = 1ppm/°C

] 7-6. ¥ SN 28 IR AHBOR 2%

INA133
OVy=2+V,
M—e]+
V,0—e
Gain Error = 0.025% maximum
Gain Drift = 2ppm/°C
B 7-7. 325 = 2 IR TBOR 8
INA133
YW
— WA
OVO: ﬁ
V3C>—3 + 2

1

+0.05% max

& 7-8. 2% = 1/2 FIREEBRRE
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INA133
W 2
) AA A 5
1 6 O VO = (V1 + V3)
vy oM+ :
+0.05% max
Vs O— 11—

B 7-9. KE-FHE RS

INA133

2 5
T W YW

OVo=V,+V,

+0.05% max

B 7-10. B INORRE

INA133

WV 2
J AAA 5

- 6 Output
Q] —O
0—1 +
3 | Ref Device Output
VFC320 0-10kHz

VFC100  0-F¢, ocx/2
DAC80  O-FS (12 bits)
DAC703  O-FS (16 bits)
XTR110  4-20mA

Ref must be driven

by low impedance.
Voltage v P

Source
NOTE: (1) Unipolar Input Device.

B 7-11. B HE DR Am e
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INA133

Transducer or I

Analog Signal !

| \ 5 v,
v, 0 YW /
Vs O—1—/W!
_ R, V, +V, For G =10,
Vo=(1 +R—1)(—2 ) See INA143.
B 7-12. 738 28 (RS B VA TOR 38
) 1
Noise (60Hz hum) INAT15
NTTTTT 7~ 4 A
7
\ / \ A1
\ / \ 5
\ | \ _
\ I \
| ! | ! 25kQ Feedback
[ ‘l | ‘\ \/\N\ 12
| I
I Lo ! 3| 25kQ 25kQ
I |
| U | —VVV YW \
| [ | Rg A3 py O Output
| [ ! AAA
| | | I 14 \/\A/\ / 50kQ
| oy I 25kQ 25kQ G=1+ R
| - | G
\ ! | |
\ | \ !
\ /’ \ I’ 15
\ \ -
! \ ! A2 b % 25kQ
! \ / 5
, , . +
N — — 9— — 7
Noise (60Hz hum) Shield 100kQ
4)13 J>7 8 10 | Ref
VRV -
3
INA133
2 W%
5 AA A s %
. _
+ AAA 1

B 7-13. SRR BT 5 B IKB) K L
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1/2 INA2133
2 M 12
JF 1/2 INA2133
- 13 6 10
, A W—— WA
vy o= H— M+
V, 0= s B °
v, oM+
v o—g—/M
B 7-14. RSB IECR RS
INA133
5
V,0 YWW—e—/ M
6
1
V40 \/\/\/\ \/\/\/\ %
lo = (V4 = Vy) (1/25k + 1/R)
Load llo

1

B 7-15. WEMMAREE B R E RS

INA133
v, 2— MW YW >
B 6
.
v, 02— YA - OPA131
+ ]

N

lo = (V5= V,)IR

=R

Load

L

& 7-16. SEBUEK lour KIZDMA B EERRFEHE

O Vo=V +V,—V, =V,
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INA133
2 5
Vo0 W VWA
R
6 R <200Q
R
3 1 Gate can be
V3O YW YW +Vg BV
lg = (V53=V,) (1/25k + 1/R) Load o -
L
B 7-17. [ BS IR
1/2INA2133
2 12
VWW—— WA
V,0—e A 13 OV,
+
3 14
WW——/WA 1
V,0
1/2INA2133
6 10
VWW——WA
- 9
B OV,
+
5 8

Vo=V =2 (Vo= V,)

B 7-18. Z/rEiH ZE TR
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INA133

v,0- 4

R (R=>200Q)

Gate can be
+Vee -5V

~M3=Vy) | Load llo

R
—
Bl 7-19. SR A M BUR 45 W8 B PR IR A SR R R L
+5V
o
7
Vs
T INA133
2 5
WA/
Transducer
Analog 6 Aps7s06 | 1281
Signal
3 1 ov-4v
e input
!
-5V
@~ - -
L Eliminates errors due to different grounds. L
& 7-20. ZMABIERE
INA133
2 5
v,
Oo——
DG188 - Vi
. S
N | P
+
W
—e
Logicln | Vg
Logic — 1 0 -V
In 1 +V,
o—
B 7-21. Haih 1 BB BROC S
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INA133
. 2 5
D, ——10pF
+—p— 6
3 O Vp=1|Vy|
- D,
v OPA130 »—N 1
e +
Input
Rs
2kQ
B 7-22. B LXHEZ T
T +15V
2
6 +10\é Out
REF102
) INA133 5 —1ovout
VW——/M O
4 -
6
WAt +
s—/MW
B 7-23. 10V K5 B R 2
INA133 BUF634 ir?side feedback
loop contributes no error.
—In O_2 S
6
——BUF634 —O V,

+ 3 ! %RL
no VYW—e—/W! J__ |

Bl 7-24. mfi i R E TR
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V+
OV to 10V 12.5kQ 1kQ o
oW YW
50kQ 7]
_ INA133
opAz2T>—e- 2\ —p— M——
2T + Va 25kQ 25kQ
R1
e 6 50.1Q
- 2N3904
REF102 | For 4-20mA applications, SetR, =R,
10V the REF102 sets the 4mA R
low-scale output for OV input. 25kQ 25kQ 50 129
3 1 :
T Vs WW—e— W
= 4 Rioap
lp =4 to 20mA

1 1

Io=[Vs= V)] |==— + —

° [ 3 2] 25kQ R,

B 7-25. K% R 2 i
7.4 EJRAHREIN

£ £15V B £5V K HLIEHLE N HEE INA10S [Ubsfrtife. izasfFrl (e 2.25V & 18V R TigtT , HIERER S+ .
5 JLZF I AT LAS 25 A8 AT H A S o F s S TRl A AR A 0 24

TI 5 2 AR RS AN 2 [BJ AR NG ESR P %255 M A &% (Cayp)e AT HALIRIZAT , A —> Cgyp #l
AW T o K Cayp /RVTREFEIT AR AFRCE | DU P ol v PEL BT RS A AORS B AR 22 o i A DR AL UAE R AE BIATROR 4%
R T 2 T4t Cayp. AREZER , WS M RIRH .

7.5 fiJF
7.5.1 i #5E

A R A R sE . A T SEELE G e TAEYERE | 1R RIFH) PCB fi RSk | U -

o BRI SR B AR CE DR BH TR R T THIUGHC R 47 , DAl Gl (5 S 3o 2055 .

. ﬂ%?ﬂﬁﬁ%ﬁi%%%ﬂ%&#ﬁ@EE?)E'?IHH%)\%‘EMEEE%O 55 16 FE 2 T o (AR HOL i 6 1 A b AEG BHL e LY A sl D
GMERE,
- FEREAS YR S RN 2 i 2 A E AR AR B BE (ESR) 0.1 n F PS5 M LR 8% | HER R AT S il e .

XL EIR N , V+ S3 2 ()R] DL N AN 5 B LA A

o RNTROTAMS , BB AME R T ien & EIEEE A L. Wk ERmA TS E , WU S H

Mg 75 AT 2 T 1A Y A T B AT A 26 5 5K

AN IO RS S AR T A E

NAF AR 28R T BERE
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7.5.2 bl
V- V+
(@)
1uF 1uF
— C1 C2 ——
— 4 7 —
o]  25kQ 25kQ |5
Von O AN VY
-IN Sense
R R,
> 6 ov
+ Output our
RL
3 Rs Rs 1
Vin O N NN NN Rt * O Vger = GND
25kQ 25kQ e

E 7-26. R~ R EE

GND @
Low-impedance C2

connection for reference
terminal —| l—
Use ground pours /
for shielding the (O INA133 )
input signal pairs
N NC
N 1 > W
W2 5]
SN 3 +IN Output 6
Vour
4 | v- 5
C Sense :
cl N S
GND _| l_ RL §

Place bypass capacitors GND
as close to IC as

ossible
> : <

& 7-27. SOIC-8 : 3 [IAH>< PCB #i {
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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 Yes Call Tl | Nipdau Level-3-260C-168 HR - INA
133U
INA133U/2K5.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes 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, 133UA)
A
INA133UA/2K5.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 INA
(133U, 133UA)
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 Yes 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 Yes 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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 24-Jul-2025
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 O O O 0O O 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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www.ti.com 24-Jul-2025
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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