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AR AT AR OO R IR ORRFOL ROV RE . SRR il 2 b BOR T RE AR RS L GO SR A s R AR A T R
E R ANE

6.1.2 ZE M ai
AT RARRAE AR A A A AN P Ry AT Rgp K E INA146 (1132 ¢
G =0.1%x(1+ Rgo/Rg1)

TR 0.1 HITEDL , A2 N MTRRERIER , WH Raro WAESEM &R R B FL S Reo =
10k Q . XFEft 7 E AR IIAE ( S Rs S5 6 A ) , ARARE MR ETERE . W MES SR
6-1 [y . TG , U AL B AR E PLER I 10kQ A FFICFILEH -

6.1.3 A EH

INA146 FJ 10:1 Fap N\ L RE PEFR 4L T 2l FE R SR N B el . A D7) e R By T FE Y L R At N 21 REF 3 ( 51
JEA) BIE . N T IER AR, AT ( IERTT AN ) TRIAR S N i ) EE T DA ZBUAE £ TAEVE Rl N . 1Z HE R 51 3 Fs]
JE 1 2 [T B 1001 0 JERR IR E o %R LA T Vo Al (Vas) - 1V Z T,
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Vs: Ra1 Rez

V » .
n-O 2 VWA VWA Vo = 0.1%(Vins — VIN-)*(1 + Rg2/Re1)

Rs -
10kQ A2 O Vo
— N\ + 6

Rs R
100kQ 10kQ
Vie O .
" W W INA146
7 1 8
0.1uF S
y — VO1
— O
Vs_
& 6-1. ZA H BT
xR 6-1. FEA PR A B fEAE
T 1% HFHAE
B (VIV) A2 #25 (VIV)

Rg1 (2) Rg2 (2) Rg (Q)

0.1 1 (%) 10k -

0.2 2 20k 20k -

0.5 5 12.4k 49.9k -

1 10 11.0k 100k -

2 20 10.5k 200k -

5 50 10.2k 499k -

10 100 10.2k ™ -
20 200 499 100k 9.53k

50 500 100 49.9k 10k
100 1000 100 100k 10k
6.1.4 KiFELE

INA146 7£ & = I 2 51 S H T A% H TR AV RS HEAT T . R 22 B8 P AN SR HEAT A 2 R e R T 3 . 1 6-2 R
TR T AR RS R A AT . N B S R L S S S AR, ZThee T TR W RIEEE. A
TAREE R SEREIE] | HEnE] REF S 7 1045 SR AU T 10Q , J HLAE 1E R A N\ 2% 5 i I 1) e BELAEL 0 20
FIRMER) 10 £, BI 100Q. Bi#E . A LME ] OPA277 S&ia N #s 2 B #E f Ik

6.1.5 AT

INA146 F% A BEHT s A\ B BRI 26 okE | 2905 100k Q o iy 1 ORHF R A7 B JEAEH0HI EL |, P94 A\ s £ 5 BEL e 20 51
JUFHISE . WA 2 18] 12 Q 1BEPTAILAS 2 T St 3 p 3R] FL R F 2K 20 72dB. 18] 6-7 JEoR 17— Rl
SN F YR R A i, B IR F P AT I R R I H B AYR BT Rg H— MHAF AN HUBH R T4
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MR B e 2 ULRC , AN EE R KT 800 Q AYUSBHIT. P &1 HL FH A2 S o SO IR B Rt DR i R ERARL T ARG
TR AR . ASINBEAE KT 800 Q FIARTH Fa & S B BB EEAN LS , AT RSN LE (CMR).

10kQ

W

5
R1 Rg
VO W—
R5 A2 O Vo
100Q Rs + 6
Vi o— M
Rs
. ! O +15V
Offset Adjustment Range = +15mV, RTI Vor Ry
(£1.5mV at pin 1) 100kQ i
WA 100kQ
10Q
Note: Increasing the trim resistor
Rt will decrease the trim range — -15V
&l 6-2. AT LRI L R B B
Rez
10kQ
+5V
Ry W
h I :
2
‘/\/\/\ ‘/\/\/\ Output scaled to low
voltage A/D converter
10kQ - .
Load O Vo = 1.08V nominal
W+ 2
3
\/\/\/\ e W—‘ INA146
_— Differential Measurement at Jj I 8
- battery rejects voltage drop - - o
in connection resistance, Rx.
& 6-3. ME=TRFERENBEE
R 6-2. WESTREREMAEREE
Vs. /K Vi
+5V 40V
+7V 60V
+10V 95V
=11V 100V

w15
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Pole at
106Hz G=1 1500pF
I
I
Ra1 Ra2
10kQ 1MQ
W
- 5
2
Vi 0~ Z Ay
10kQ O Vo
. 6
3
Vine O——— A\ —e
™ VVYV INA146
T &

& 6-4. YR

Ra2

10kQ

. YW
2
V|N_O_

10kQ OV
. 6

V 0_3

l INA146

JERC

- 1N4684 (3.3V)

Output clamps at
approximately +4V. 1N914

&l 6-5. AL

16 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: INA146
English Data Sheet: SBOS109


https://www.ti.com.cn/product/cn/ina146?qgpn=ina146
https://www.ti.com.cn/cn/lit/pdf/ZHCSTR6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTR6B&partnum=INA146
https://www.ti.com.cn/product/cn/ina146?qgpn=ina146
https://www.ti.com/lit/pdf/SBOS109

13 TEXAS
INA146

INSTRUMENTS
www.ti.com.cn ZHCSTR6B - SEPTEMBER 1999 - REVISED DECEMBER 2025

Re2
10kQ
5
2 R1 R2
Vi 02— MA——— WA
0V =Vo=5V
10kQ O Vo
M+ °
R3 R4
3
Vine *
e O VWA YW INA146
1 8
== 1N914
1
Voltage 5.0V @
+
Reference or analog-to-digital Vs
1N914

Note: (1) %2 OPA2342 with Vs connected to +5V and GND. +

& 6-6. FEZ L

Rg4 Ra2
11kQ 100kQ
Power
Sommy —W VWA
For sense resistors (Rg) 5
greater than 10Q, use
series compensation
resistor (R) for good
common-mode rejection. -
Sense resistors greater O Vg
than 500Q2 are not + 6
recommended.
INA146
R
— (@]
Voi

& 6-7. RyIENEE , G=1
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2"’%\’ Feedback B,‘“,“E
7 sV

—*—0O Vv,
6
SHUNT

R-l Lamp/10
eqg., 0.10Q for 1A

1V — 50mV

& 6-8. A AR MM A M LL B S , A TR AT v

Re1 Re2
11kQ 100kQ
YW
- 5
Vi o2
O Vo
.
3 R
Vine =W VY INA146 MQ
1 8 C
© 0.1uF
. I
I
/ Pole at
1
f= IRC 1.6Hz
&l 6-9. TMMEE ( ERKE )
Re2
10kQ
5
Vin- O—z—\/\/\/\—‘
10kQ OVe
. 6
3
Vi VVY VVV INA146
1 8 Vo
¢ lout = (Vine — Vin-)/10kQ
O
& 6-10. ¥ 2 IR IR
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7 SRRSO HF

TUREET 2R TH . FHEAIH T TIPSR RE . A2 RS R 5 i v 7 22 1 T B A1
7.1 B H

7.1.1 B E AR

BMHHS 5
INA146UA. INA146UA/2K5 #T A CSO @ SHE 5 CSO : TID.

7.2 FE=Hr=manmEH

Tl KA 5= MERS A RKER |, DREM S 2P el AR & 8RB B &E P YEE SR AT, ASRER It
2577 B 45 B B S AR TI 7= Bk Ss — R s B AT .

7.3 SRS STRF

7.3.1 XS

THZ R DL AR

o RS (TN, REWABHIGE IRZE T FH N FUA B E R 205, NAFM

o INELES (TN, ZHFIE/ME ADC 95 /K157, NEFM

o TEINECES (TN, 2 TR 548, B

7.4 BWSCCRS BB AN

FRRSCCR SERE R |, 75 PHIE ti.com LRIEE SO Ie . mith @Ay BEATIEN RV AT ARG B B
. ARESHEAGER WAL DT SO P A BT R id .

7.5 XRHIR
TIE2E™ 32t TREMPEESE TR, WHBEMNE ARG RE. SdBIER@SEMETHEE. %
DA R B B O R, SR AT A R B
BRI AN AR A DTk AR R4t IXEE NI AL T RS | FEEA— @ B T WA 15215
TI 48 FH 253K
7.6 TR
TI E2E™ is a trademark of Texas Instruments.
Fr A RibR A B BT & B e .
7.7 BHRBEES
FE L (ESD) S bRIX AR S . FE AR (TI) B BOEIE 2 I TR RS AL T A SR F B . SRAS I <3 IEAf O b 38
A RIS R | T A SRR Al L i
m ESD [M4RIF/NESFERUNMOTEREME S , REBEA AR FEZ RN B TTREER 2 22 | &R AR 4 =
OB R AT RE 2 T EUE A 5 HL R AT IR A AT

7.8 RiER
TI RiE#E ARARERYIH IR T ARG BB i e .
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8 BT i ik
VE o DUHTRRCAS I DAY T B -5 24 T hCAS ) TS AN [
Changes from Revision A (October 2023) to Revision B (December 2025) Page
I C o da nb Ny | R e s N TR DRSSO 4
o WG HATHFE “ Vg = £2.25V F +18V” R THE “Vs = 8V I GIEN “HTHFE o, 6
o RS VRer = OV BEEURN Viger = Vs / 2 15 I THFIFNRA | ¥ a0 017 & (CSO) FA- I hn 1 #2
i RN L o 6
o NTEITE AL, BT MHERZEE Vo A3, TEFFNIA T VREF oottt 6
S 1N R & 7 e w5 = R N T 1 e O e OO 6
N I aa ) I N DS e 3 1 < R 6
o HATHFETREM T COLEBIKE” ARG RIS .o 6
S R ke w2 N I R Y T 1 e N e OO 6
o [ A ZEFER ORI T A IR (CSO) Z5E e 9
o EMPFFIRN G WIN T CSO : SHE 58, LASEE HEMAHI L S0 HIRMIFIH - SHF. iid i -5 i
JECN S, RA T H L SEFERF G I BIIEHIZR oo 9
* N CSO: SHE Wit T “FHELumE/E" M “ XF50m (G=1, R .=10kQ , C, = 200pF ) 7 %k
QAR R s < TSRO 9
o (EAZEFFMEF BINT CSO : TIDAER , U5E “FoE SR Uk “ XlE5mEmy (G=1, R, =
TOKQ , Cp = 200DF )7 HHZE oottt ettt ettt ettt et e e te et e e te et eeae e be et e baeeteenteateenrens 9
o TEAPFFMET By CSO @ TID WML T BhE: « FEEMHIIL GHFTHIHR R BIRH GIHF RIS Fiil
H KB S i (77 ) TR R R A Jr 1 HEL 1 PR S H L (TEHEIR ) TETHT R i 9
S B s Ly L e s e = R 19
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Changes from Revision * (September 1999) to Revision A (October 2023) Page
I R S = LBy A I R = = o vy SRR PS 1
o BB 7 M V+ EECN Ve, BEGIT 4 M Vo BT VS oot 3

o NIEMIE N, , £ “ ATREET N AZEREET W srhEsin T “VREF =0V, VCM =VS/2” (BRAESA A )
T A ettt ettt ettt et et et et ettt et ettt ettt et et et et et et et et e e e e e e e e e ee e 6

o N THEEMHERE , OF IR RS HEIEEE” SO CHIEIIHIEL” 6
I =1 e U s G LR Y A v 6
o TE “HTIHME W) “WURIRESEERIPIRRKR” F, JiilT “TA= -40°C £ 85°C” WM& , N T HIE
2R T |, B T N O R TR 7 oottt e et ettt e ettt e e e 6

o FERVERMET | EE T A IR HGINR A “TaA = -40°C 85T e 6
o CNIEMEIN , T ATEHE” PEE TR CRFSEE VS27 IR IR e, 6
o MATHHAF MR T AR BV . AR B A A IR B T AR e 6

NG, | £ B THFHER A ZFFHT ¥ “Vrge =0V, Vom = Vs /27 BINE] “BrAESH U 541, 8
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9 HLik. HIRAAITE B

PUR U A S AU B AT IAME 2. X5 B H E aAF T sl B . Blm 22 s, A S ATE R
HASH SR BEAT AT o A R MEEE R AP ST ARA , 15 2 Bl 22 ) ST
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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 ©)
@ ©)

INAL46UA Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 INA
146UA

INA146UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 INA
146UA

INA146UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40to 85 INA
146UA

INA146UAE4 NRND Production SOIC (D) | 8 75| TUBE - Call TI Call Tl -40to 85

@ 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.

® 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 TlI'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 TI 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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i3 TEXAS PACKAGE MATERIALS INFORMATION
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www.ti.com 11-Dec-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 OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
INA146UA/2K5 SolIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

Pack Materials-Page 1
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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)
INA146UA/2K5 SOIC D 8 2500 353.0 353.0 32.0
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

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




EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

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

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