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5-33. IEREEA N D 50% BATFERESE
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6 7TV —a ERE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
RET, BERITIAH ORGIRELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

6.1 77U —2 3 ER

INA148 (3, EW ICm W EFIA BRI R D2 =T 1 T AL E# T 7T, BIELE RO EARR 22X 4,
6-1 \TRLET,

INA148 1%, B FEIFEEEFPH 2 EH 95720, 20:1 ANEET AL A OBEEOL — N ASH - EFEEGT
Koy R — ﬁ%%ﬂ%bflﬂi‘é‘ ZOFER . FEWASBIENRIEANE/ N, NEA T 7 DOIEBI RO SO AFIH
FIEEMERFANICINED IR0 ET, AT T DIfER Y T — 27 NIZ [ Tee | RIS MFET D728, 7714 20VIV
DT AAIBBESN, BIEEEOF A Ba=T 1 (IVIV) ITETESNET,

REF v > &2 L TN EIZZ T > 7O H I JJD ST AN TEADT, ZE 7 IXIAED BV ey — L e
D%, REF ' OEEIL. INA148 ORIFEE &I 24 MIFUET,

i ESR OEIFRAANA a T oY a L, TRERIRVE Y 4 & 7 OIICHERL £, AR ar T id, 7 e
ZTRIEIZX L TRFTHIIC Low A28 —X U ADFEREZ MG T O 8ICLD | G /A XL £, AR 3T o
ELTEER T 2ITiE, BTy Fi3s 20 ZAT DL DOEHEREL £ T,

PCB Atk E CANME BN —AZ BT HLX1T, INA14A8 DA NI AL B —H L AZERTHNERHVET, /A ADE
VI T T e/ NRICMMA DT | 2B T T D AT G = OFKICT VX AE S — A% R E 2 L3k T<7E
éb \O

6.1.1 BIfESFE

INA148 1315V BLUVEV OF 27 /VEJRE +5V 2o 7 VEIRHIC CEERBESIVTOET, INA148 (X, v
NVERTHT 27 VERTOEN R E L ET,

INA148 % £1.35V ~ +18V OEJEH L, —40°C ~ 125°C OIREFIFH CREBICEMENBHEINLTOET, BifEE
JE A S IREEIC I > TEILT 5/ 3T A—=ZIZ O TE, [WERIMERE 7 a2 L TTZE0,

50kQ
Vin O \/\/\/\ Vo = (Vi = ViR)
2.7778kQ
6
O Vg
3
Vin O— INA148
6-1. EAR/Z B BRI,
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INSTRUMENTS INA148
www.ti.comlja-jp JAJSSK8A — DECEMBER 1999 — REVISED DECEMBER 2025
6.1.2 o4 51 E

W DAL F o 7P Ry b — 21250 INA148 DRI R 2B 7 A N VIV ISR ESNE T, tHIZROFE
IZHEWNET,

Vour = (VFin = V7IN) + VRer (1)
6.1.3 [EFEEE 5
INA148 @ 20:1 AN OIE, FBIRL — L2135 BB A SRR Z 2L QOOVET,

ERE/R AN JIBIEFFAIL, 7o 7 OBIRELELE REF S 1 (B2 1) ICEINMSNDEBIEICE > TRARDE T, SFIFER
BECTORENRATEE&HFHIZOWTL, T BZav 6. 2J’z7/a/>’¢>7?l3@bf<7iéb\

INA148 D AT EEHPHZSSITHLRL IO LT D&, SMF T IB ML T/ZEW, CMRR 2ME 45720 T,
61447t F FJA

INA148 1%, IR\ A 7By NEEERUZ M EB T 5I01CL —F =TI 7SN THWET, KEOT TV r—rar T
L AN A T By MBI ILE DV EE A,

U7 7L A B (Ref, B2 ) ICHUMESNIZEEIL, 7 7O ME S ITMRESET, LIeR> T, ZOFEEEHL
CT YT DANAT7 vy MEEEZVTTHIENTEET, K 6-2 13, A7 vy MEEZNIL 7570 D4 T var
[ 2R CTOVET,

+VS
I-
2 1IMQ 50kQ 50kQ
Vin © * _
" \/\/\/\ \/\/\/\ Vo = (Vin = Vin) * Virer
2.7778kQ
- 6
A1 : OV,
+
190Q 3 TMQ 52.6316kQ
+15V
<L4 Veer |1 10kQ
b 10kQ
Vg
+15mV Offset 10Q
Trim Range, RTI -15V

K6-2. AT aroA7ty b NUABE.

mWWEFEER % (CMRR) ZAfERF 3251213, Ref EACHINENDE 5 DY —Z A B—F L Z3&b e TR VME (5Q LA
TR THLMLERHVET,

Ref B2 DY — AL E—H U A 390 10Q THHT-8 . INA148 @ CMRR 1359 74dB (2K FLFET, 77 DIED
AJ7 (B 3) EEFNCHER A BT 5L, i CMRR 250 CEEd, V—A AL E—Z 2 AD 19 ORI HL T,
Ref B ZBREIL %9, 72L %1%, Ref B DY —A AL —H A0 10Q DA B2 3 LEFNC 190Q OHLPLE BN
LET,

TENE, Ref B NCHIINEN DA 72 NI AEEE OPA237 728 D7 7 TRy 77 752 a5 L9 (14
6-3 &), ZOYH | AT U T O II A —F AR 3IR N2 L INA148 DL CMRR ZAfEFF 325012
SMFTIRPUISLEHY FH A,
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+15V
I

MQ 50kQ 50kQ

Vin ©
\/\/\/\ \/\/\/\ Vo = (Vin = ViR) * Vrer
2.7778kQ

6
A1 e O Vg
+
3 1MQ 52.6316kQ
Vi O \/\/\/\ \/W INA148
(L“ VRer
—15V +15V
o
+15mV Offset
Trim Range, RTI 100k

O
-15V

6-3. FEDF 7ty b bYU AR,

6.1.5 A 1> E—5>X

ANEHTF Y RT —7128 5T INA148 DHEANT) DAL E—F U ARPFESIVET (K IMQ), 7HlIT 7 L3 8720, 2
DDA DY —A A= AL, BAFREFE SR EZFZBLT 5720 1ZTH L TLO2LERHVET,

2 ODASIDI) =R L —H L ADIAwyTIZLY, ZERT VT ORMBREMETFLET, V—A AV E—F L ADR
Y335 500Q DA . CMRR (35 66dB T T4 2 Al RerEnH £,

6-4 |2, Y MEPL (Rg) 2t O FEIRERZME T 25— R T 7V —al 2R LET, vy MEFUTIA P
7Y —ABPIGM B | EHIL, BT T DORIFBREZAR TS5 et dH0 7,

T MEHLAYEI 100Q A TZROERY | IBINOFELWHIEHST (Re) 2L T, AT 2z ffEFf L, CMRR % &
<L/iTO

RSN Th, 5kQ KD KEV W —2 AL —2 R (F21E v h) FHER LS A, NEHEH R kT —
JIXEMRSE A ERTHIL—F NASHET S, BPULESHELIIRYFE A, ATEFIL IMQ LRENT
WETA, COMEIRATMEICBE EH A,

EBRITIT ATTHBLOMEHE TR T 30% 232 rReMEAHVET, 2 SO ANEBUT, K 5% ITHYLET, £
D= 5kQ 2 HMEIRITA BN T 5L TR N — 7 DEE S EITRARIAvy F 134T, CMR 2ME R4
LA RN HVET,
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6.2 RKFJMET SV s— 3>
= +15V
T T
LOAD 7
1MQ 50kQ 50kQ
| YW YW Vo=, *Rs
- 2.7778kQ
- 6
Rs A1 : OV,
+
Rg 1MQ 52.6316kQ
Vem W VYV ! INA148
1 200v <L4 1
I 15V =
) Make R = Rg if Rg > 100Q
B 6-4. > v > MENMETRRE B
+15V
c, T
7
4.7uF0)
25V | 1MQ 50k 50kQ
- | . .
Vin O | \/\/\/\ W J\N Vo = (Vi = Vin)
2.7778kQ
_ B 6
Ve = 200Vpk Al oV,
Cy +
4.7uF0)
250V | 1Mo 52.6316kQ
Vik o—| YW YW INA148
(L4 1
1 Typical CMR: 50Hz = 59dB

VAZTARXR R T ae’ L B +5%,

60Hz = 61dB
400Hz = 78dB

K 6-5. AC E&ERT 7
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INA148
JAJSSK8A — DECEMBER 1999 — REVISED DECEMBER 2025
Vs fo = 0.75 Hz HPF
7T U1
| ™M 50kQ 50kQ
Vin oA YW
% 2.7778kQ
- 6
A1
+
5| 1M 52.6316kQ
Vi o——/ W VW INA148 %“‘"Q
l4
_VS
u2:

OPA132 for Vg = £5V to +15V

OPA340 for Vg =

+2.5

KX 6-6. ¥l AC EE =BT VT

0.1uF

+5V

At

Vo = (Vi = ViR) + Vier

1MQ 50kQ 50kQ
Vin o—/WA YW W% V.-
0=
% 2.7778kQ
B 6
Ve = =23V to +56V A1 O Vo
+
3 1MQ 52.6316kQ
Vii o—1 MW WW—r1 INA148
4 1 50 34kQ
- q +5V
hd
10uF REF1004-1.2

X e6-7. > INERODERT VT

(Vit = Viy) + 1.235V

16 BFRICHT ST —F w2 (ZE

SR ABHEPE) R
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IC RS
0.01Q
YW o o .
h | Supply
: - ik
- 1MQ 50kQ 50k =
j MWW YW—r
— 2.7778kQ
- 6 | Vo=1235V+( Ry
A1 ¢ o
+
1MQ 52.6316kQ
Yy Y — Y s | = 27
4
| T s
+
10uF i REF1004-1.2
B 6-8. Ny T U E=4 MR
Rg 0.47uF ceramic (all)
50mV | w 6[+15
shunt — 1ISO
- +15V
--—1 --- +Vg
Vg = £200V max IN5245 T 1
5
1kQ i c
200kQ o
W +1§\/ IN5245 : 2
Ry 0.1uF ~Viso -15 =
1ISO
N —] i DCP011515D
opa277> 7 -
+ g ) 1MQ 50kQ 50kQ
S YW WW—r
_V\SO
2.7778kQ
2 s Vo
A ¢ o)
+ +50mV Input = +10V Output
5| M2 52.6316kQ
YW b INA148
4
0 1

6-9. +200V AQRBAEEEHD 50mV EfR> v 727

AuF

-15V
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TTNARABELUERF AL bOHR-F

TXY R AL ANV A TR MRIEVBTEY — VAR TOET, TS ZADOMBEDFHN, 23— DAL, Y 2—
2 DRAREATIIZO DY — VeV T I =T %L F TR LET,

741 FNA R HR— b

7.1.1 Z/NAL A DR B A
R71. TNA AD4RA

BB E&
INA148UA

2 =S ‘|J‘/|Jj; - .
INA148UA/2K5 Z'A1% CSO TN TV ES, SHE F/21% CSO: TID.

7.1.2 FEYR— F
7.1.2.1 PSpice® for Tl

PSpice® for Tl i%, 7 F u 7[RI OVERERHI I C AL DBEH B LU 2 b — v a BEETT, LAT U ERGE T LR
(YT VAT AORGEHETBNIAT VY a—ar ZARR T HIET, BB ANHIL , M4 A £ TO I 2 i
TEET,

7122 TINA-TI™ (BEDSY>O0—-KR VY7 D7)

TINA™ |%, SPICE =¥ &R —R(C LT Bl 25f 117 VLT W RIS o —tay 7ar/ I 5TF, TINA-TI
12, TINA Y7 T =7 DT X COMRER FF O IE R —a T\ T BT NETIT47 T /VITIAT, =78 &
TNDTATZVNRTVa—RSFLTOET, TINA-TI 1L, SPICE OFEHE)7: DC Rt PR, JE N A1 AT
7R E DEREREITINZ, BN FHERE NSRS TV ET,

TINA-TI (X Analog eLab Design Center /B HEENCH L m—RT& | 22— — N EREZSEFIE R HETT74—~vh

TED, INHITL AP RE 2 (i A COVE S, RAEGRHIERICEY . ANBORZER L, |/ —F | EE, BIOEIEEZ7 0
—7 LT BRI Ay AZ—F V=V FRTEET,

&
INHDT7 7 ANEERT5IZIE, TINA Y7 =7 (DesignSoft™ 225 AFTEET) E£721% TINA-TI V7R

VT AL AN VST DRERHYET, TINA-TI 74402055 BB TINA-TI V7 =T 2520
P—RLTL7ZEN,

72 RFa A MOEFBMZERITMS Ak

R 2 A RO EHIZ DWW TORAEZ T DT, www.tij.co.jp DT /A AR 7 4 L F & BV TLTEEW, (@A) 27
Uo7 L TRERTHE, BREINT- TR TCOMBIERICET I AV AN B Z I TRAZENTEET, BEOFEMIZ
DNTE, WETENTERF 2 AV MG EN TWDSFTBREEZ B30,

7.34R—F-UVY—-2R

TH A A AV VALY E2E™ PR —h T3 —T AL, TP =T DRREEE A DR E LRI T A Mg AR
— ISR EREEDLZENTEXAGITTT, BEFORIZEZMBELIZD, ME DERZLI-VT5ZLT, Fit Ty
T XA BRI TAGHIENTEET,

Vo733 703, KB ICID BUROFE ILINAH DT, ZNBIXTHH R A AV VAV D
AR TALDOTIIRL T LETI T R A AN ALY D RfRE R ML= DO TIIHVER Ay TF TR AR
WA O GME BTSN,

7TARE

TINA-TI™ and TF VA AL AL ALY E2E™ are trademarks of Texas Instruments.
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TINA™ and DesignSoft™ are trademarks of DesignSoft, Inc.
PSpice® is a registered trademark of Cadence Design Systems, Inc.

TRCOFEEL, TN EhOFAHE IIRBLET,
75 BERNEICHT 5 EEEE

ZD IC 1%, ESD IZho THEIE T A REMENRHVE S, T R AL AV LAV T, IC BB LR ISl B4 o2&

A EHEARLET, IELWEBORWBIORE BIEICEDRWG S, T A RZET2RBThn®H0ET,

A\ ESD IZEAREHRIE, DT DR lEBEIE Fb T/ S ADTE 27 E T EIGIC D0 ET, K72 IC DBA, /ST A= B DT
WZZEAET DI TARSINTODHAEN DA NS TN H DT | HEAFAELRLT I TVET,

7.6 FA&E
TXY A AL ATV AY HFE ZOMFEEIZIE, HRECIEGEO —ERB L OVERDGEHIN TWET,
8 RFTREE
BRI S RREOFFIINRFTER L TCWET, ZOWETBRIT R FERIZHEL QO ET,
Changes from Revision * (October 2000) to Revision A (December 2025) Page
o DT U AL S DU T Z T e et 1
o RFaAUREIRIZOTESTE, K A B IR OB 1 T e 1
L R 3 SR O s 1 =l e/ Do 1= | OO 2
o HREICT DT, MR 1B 2l T T DO FEHLAL (CSO) DIEZIEMy o 3
o VU VEEIR 5V EIREIH I OV TERI O TR | R A HIBR, fAG b TRIC, BT L7 VERN

S s = | TR SRRUR SRR 4
o WAREICT B8, TESEIRHE ) ETRERBFHE ) O~ — bR BIRIZT AR Z BN i 4
o HHEIZT D7D, 47y NEELEIREDBIR )2 TEEIRFR B T T e 4
o [ERMHEHE] R, EBIFRERELICET 2B MOBE 7 2 AAREE BN 4
o HMEICT DI %%E’J%& MDA RAZELIRE L DORR) TITy = —40°C ~ +85°C | DT AR AEML ., 44

H|J7%F/74/u/\?gf\)7]\1 T e 4
o WAREICT DT80, F?E%E’JﬁffffijOD’ﬁEf\u%iﬁiﬁ%KfVS [ 2 ST | DT ARG Z BN e 4
o TERKWRHE] RIS, BEREERIC OV CGEMORIE 7 I AR ETEM. oo 4
o [EXHIFE] R ﬂ?ﬂéfllm COWTIBINDBE 7 A EREE TBIN oo, 4
o TERIIRME] 12, 0.1% BEV0.01% OEN> T XA NIBETHEMDRIE 7 2 AHAERZ B M., 4
o [ERIFEE | ROMERAE BRI T 53012, mARTEIRT 27 V&I CSO:SHE DOftik% 21us 7°5 4ps (Z

D L ettt et e ettt ettt ettt et e e e e e e e e e e e e 4
o TERAFE N, BAREIRICE T AEFEORIE 7 O AHARZ B e 4
o [ERAFR EJ?@ODﬁﬁ%%ﬂSﬁﬁ RS I, 7 VEROBAMEIFE 13us 225 3us ITE H e 4
o EEIR. BIfE, ﬁ%@{mf“%al@ﬁ%’%fé‘é’f\ﬁﬁ%ﬁéj75)%W&H%WE*#F@% Nl 1) R 4
o TRFEWRHE &7 2 ar OFEUEN 2T ANRMIZ T RTOF v T OJFEERLE (CSO) Z BN e 6

o MRERRMEI B a7 A LR EORFR ) TRMERELE RS EORLR ), TEIRREEE R e DR
%), MEREERLBELORR] . THEEA 7L R EOBIR I T RIESAEMEAMISE . NRAME IR
R A oY L (61510 ) IV a R o1 TR 6

o [REWFHE B ar DI A LR EE DRG] TRFEBRELJEREEEORMR | TERRESREEORELR] .
[EEBIRCIBELOBMR ), [HAOBIEAA 7L R EORR]. [ RIEEEEMHAFRINE . BAREIFERE

BT TR A HIERZ Tttt s ettt tee 6
o HREALT D720 [T 7V =2 a I DB EILZ BB .o 12
o [FARARYR=R TF T OIFRFERFIKRE T 2T SAADMABLRNZTENN oo 18
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9ANZ AN, RyT—, BLUEXIER

PIED_R—=NZiE A=k oy —2  BIOE BT AE RN EEHINTOET, ZOFHRIT. FBEDT A
ANMEA CTEDIT DT —HTT, ZOF —ZL, TERL, ZORF 2 AV M UGETETICEBEINIEERHVET, &
T =R = DT TV EE SN CODE L. WA RO Z 2 BELEE0,
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 25-Nov-2025

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 ©)
@ ©)

INA148UA Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-3-260C-168 HR -55to 125 INA
148UA

INAL148UA.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-3-260C-168 HR -40 to 85 INA
148UA

INA148UA.B Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-3-260C-168 HR -40 to 85 INA
148UA

INA148UA/2K5 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -55t0 125 INA
148UA

INA148UA/2K5.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 INA
148UA

INA148UA/2K5.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 85 INA
148UA

@ 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.
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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 INA148 :

o Automotive : INA148-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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)
INA148UA/2K5 SolIC D 8 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)
INA148UA/2K5 SOIC D 8 2500 353.0 353.0 32.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
INAL148UA D SOIC 8 75 506.6 8 3940 4.32
INAL48UA.A D SOIC 8 75 506.6 8 3940 4.32
INA148UA.B D SoiIcC 8 75 506.6 8 3940 4.32
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