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5.7 #AIR 4
Ta=+25°C , R =2kQ #:Hi , REFA = REFg = GND H. Vg = +9V ( IRIERB G U9 )
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5.7 BLAVRE (42)

Ta=+25°C, R =2kQ #Hh , REF, = REFg = GND H. Vg = 29V ( BRIER A UL )
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5.7 MLAVREE (4R)
Ta=+25°C , R =2k Q #Hh , REF, = REFg = GND H. Vg = +9V ( BRAES A U8 )
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5.7 BLAVRE (42)

Ta=+25°C, R =2k Q #:#l , REF5 = REFg = GND H. Vg = +9V ( KRR A UL )
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5.7 BLAVRE (42)

Ta=+25°C, R =2k Q #:#l , REF5 = REFg = GND H. Vg = +9V ( KRR A UL )
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6.1 MR

INATHO4-SEP /& KM 4R 5T« Mk A% B8 25 72 0 UK 8% o INATHO4-SEP H— /Mg %8 FsUR 28 Fl— AN 4E
RS R B S TR A . 5 SE A E D BOR RS WA EE | B R SRR HORE B S B A b P 8% B 2 AR 3
INATHO4-SEP W] LA/E L5 5 "k £150V 1L FARSHRIIE /N 22/ W, [R) I S0 g SRR bl o 28 1k B A
ISR

INATHO4-SEP [ ZhRe Jy HEEI W R — 15 ATw

6.2 ThEE HHER]
20kQ 380kQ
REFs | 1 — A\ \N\—T\\— 8 | V+
380kQ
-AIN| 2 AN 7 |V+
D
380kQ
+IN| 3 6 | Vour
19kQ
V—E 5 | REFa
6.3 REi: Ui
6.3.1 LLEEE

Kl 6-1 SR 7 XU BT AR A B2 . FL AT R 7 ol LT L YR8 A I P mT 9 5 A Bl o 1 5] B AR T 25
A . S HESET +IN A -IN 2 (a2 0 N B . U B R . B 6-2 SR 1 B e R AR BT /5 1Y
BEARIESL .
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-V v
100nF —F/— —~—1mF V- V+ 1mF ™~ —— 100nF
REFs| 20kQ 380kQ
— j%% —
L GND
- 380kQ

=IN O—F— " \\\—e

380 kQ Vour
+IN O— O Vo= (+IN) —(~IN)

19kQ REF,
O

INATH94

& 6-1. XU IR AL H I FE YR A5 5 T8

18V
e V- V+ 1mF —~ —— 100nF
REF4 20kQ A 380kQ RE
GND
380kQ
Vout _
O Vo= (+IN) = (=IN) + Vrer
REFA
O Vaias
INA1H94

6-2. L HL YRRV I VR AL 5ok
RZHN K INATHOIA-SEP HIAE ] SR BRI 2 72 70 TBOR & o i ik 1 BoR T AR R L
Vour = (+IN) - (- IN) (1)
SR, Rl B FH 200 F it D 1) 5 ki 7 ( REFA Al REFg ) o 7230 2 IR T 58 1AL 38 pR 2L
Vour = (+IN) - (- IN) + 20 x REF5 - 19 x REFg )

INATHO4-SEP 1] 5 AV Bl A2 i i 5 FH ks 2 PP 20 J 28 5 i A 5 BEAT /0 BTk SE ) o 12 FELBE 20 i S8 1E fa A\
RO NFEBLE N i E O 2 I NTE N o e AN JE BT INATHO4-SEP F) H 5 HiL I o
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P 5-1 AT F T 2 e o HELUR PR (R B R RSN ot R o A P RIS TSR 8 £ I A\ R 7 i NS R H S
1.5V Ji | R SR KSR

L S PSS TR 2% A N it P H R R FR YR L N ESD AR R AL TR . AU I HL AR 114 10mA BARY
DU R AN A 28 1 0] 3 K305 {1

6.4 ST

INATHO4-SEP [ ild K IR K AT A Vg = 18V, X iliid 18V Hi Y al +9V XUHLJESEILIN . fe /)N B S% A
Vg =4V, iESHE 5-1 fE 5-2 5/ INATHO4-SEP LB MEEEAFIG A ds i A R MEERAE |, DAIRIE LT B/ & o
(A N LR 1) .

INATHO4-SEP [ (CMR) B T4 N FEBHAS 4% |, 1% 4% L ad e 15 5 DL S BURS #f 1 LE R IL T . o8 7 %
Frm CMR , 808 B IR AN AN R IR BE ST . S5 NG +IN A1 - IN SR BCHY 75Q  Ha BH 24 JL B by
(CMRR) M 100dB ( Ht7{E ) FEAGE 74dB. 5 AE S| 0 ER 60 Ha B B 2 B4 IK CMR.
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7 ML FSEHE

#HiE
PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

7.1 MAER

7-1 7R T INATHOA-SEP 7E ML RN ] E L AGERE o 5 IR 55 B FUA A5 E PR B3I 43 0F 51 I AL B . Dyt G
RIBUE SHANZENME S |, EI R PIFRMABRARERX TR, HIRFH ST A A IL R R4

R AN G AN BIRBLG T 0P ARSE |, PAAERF A5 B A E] . JEFHDTH 0 75 Q SREC 25 7R J5 1R A LA ]
FEAREIZ) 74dB. Sy A\ PHHTA UL EC IS oz mi b 2 A P o a0 R B R BRLPTREC , UG A — AN EAH 1 R B 2%
SRS, DLRER R .

7.2 JLRINF

7.2.1 SAR ADC 12B , 8 iZ18 -/ B .55 B [E IS 3%

7-1 N R RS T R RS TR A AR G SR B o R R B B AR SRR AR HER T 4.2V Ht. 22
3 TBOR A5 T e 00 e b 2L PAY 1 i e PRSP R T FELT- DT M0 P s 4 RREAR S

Pt 5 s F R R o A P BT 388 25 72 40 Tk 2 INATHO4-SEP SR i il B A3 A Ay B T i L e | I L4 ey 1 P
A3 ADC g NVE R SZEL L INEE . INATHO4-SEP KH +12V (Vs+)All -5V (VS - ) XU IR ML . ZE 0 oK &%
Refgid N 33.6V 8 T Fith 2H w4k HaL b ) g A AR L

ADC128S12QML-SP & —#C KR H 5V HAk s AL 45 5 12 2. 8 il . 50kSPS & 1MSPS & Ui T 27 17 %
(SAR) ADC. INA1TH94-SEP iz UK #s vl 2 b Z kAR i, I3 FF IR B i KR FE % ik 500kSPS 1) SAR
ADC.

33.6V
+5V

+12V

100nF i
| 100nF  +5V
T Voo ?"—‘GND}—‘ J 100nF
= GND ) }—‘
! INA1H94 Ve o =
! REFA VSt o
} " 380kQ LMP7704-SP V,
A
. jzm SN 95.20
4.2v Vear_cx "
*L — —AVW * outs
_ T N m " s e ADC1285102-SP
; VS— 620pF |
| 20kQ L ‘
B . = e |
— GND !
L Ve IN7
«L 100nF
l VBar_c2 GND n 2o
r‘ }—4!
Vear_ct = GND =
-5V

Repeat Circuit for Each Cell

8-Channel, Multiplexed, Single-Ended, 12-Bit ADC

B 7-1. INATH94-SEP .t [ 45 B % -XUA% R VR

w3, B 7-2 BoR TR AR +12V (VS+) HEYEAEH b I Eg . INATHO4-SEP AN 3 #2415 4205
PEFE RN +2.5V AR, EoRCRR M HBET ER DA EE (VS -) & 1.5V K&, XTEH REFA fI
REFg JEMEHAN 5 R B 2 1.5V DL E g, DUE XTS5 AT B PR | AT 2 22 20 JROK 28 1A HE 2R v
Bl INA Ffr B 25 28 0.05% [ LR IE RN oy 8% R, LUES S 40T ADC (1) 5V i B2 TR N .
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Use precision, low output

33.6V Repeat Circuit for Each Cell ) oy
impedance reference circuit
100nF  +12V
| +2.5V 100nF  +5V
Reference
vV,

_|_ BAT_C8 ?GND —_r| l_

! INATH94 VS+ o

I 19kQ VS+

| REF

! oy 8ok Wy _— LMP7704-SP

+ ANN— : NS
> out 0.05% W\’Q » TOADC
42v T Vear_ox s80k0 :‘_ AAA——¢- 1t outs| g, _L T input
- -IN ANN——— Row1 CriL

' VS—

i 20 s80K0 6.49kQ - J_ 620pli|:

: +2.5V REFs AN AN 0.05% Div2 — GND

Reference — GND
L VS— = Voltage divider output:
GND
Vorr_ J__ 4.95V to 1.85V
- INA1H94 output:
—  GND 6.7Vto 2.5V
& 7-2. INATHO4-SEP Fa it e it I 25 P ¢ - B AR PR
7.21.1 BIFER

R T-1 50T P i A BETE 2K,

R T WIHFER

8 (i
PRI (OB FRLIR L ) VS+=+12V,VS- = -5V
BIRLIE (B3 ) S ey AT e
HL 8
L LS L 3V # 4.2V
ADC JHibr &% FSR = +5V
TRF IR % 500kSPS ( ADC B KREE# 1IMSPS )

7.2.1.2 B4R A

1. 4 CrL #5559 COG (NPO) LA G , LB sy R I @i 2= .

2. FEAE AU FE PR v i s B A P (P TIEHKs REF A A REFg St A\ JE1HE 5] JIEREE] GND.

3. TR AR AR e P R b, AR (RIS L (R4 H B AE L oR B E)) REFA AT REFg A

4. Xt Rp1 AT Rpye SEAHEE N 0.05% AR BHES , DLECRRE B/ I o B I iRZEANEAS . B A
Xt 4.2V ELit HLE AT BV AR ADC T4 .

5. JHEE ADC128S102-SP fiy A\Jfiff] R-C JE i i 1 HUAT S b g 45 K5l SAR. JE i as o i R SUE B T4k
PREEH AR IRAE R . ADC HERFEORFFEG 4 LB e s 0 2K . IR LS (R M Cry ) #1% ADC K
FEORFFRSE MEREHEAT 1A | I CRIFHOR SRR EVE . AHAHE AR BRI T B B4 2 R 3 LU L2 ADC
ERAFORFF ST o

6. URBITHEIRE R-C BB E A A7E 500kSPS R4 T 4Kk5) ADC128S102-SP 12 fiz SAR ADC [f]
LMP7704-SP #24t RiF ffe @ v MAE EVERE . WUERHER OB , B ZE s R, AR BETH N B AT AR A
ADC FFHEAT L i SRIEFEAS R ) 2 IO AR A R-C I8 S a1 -
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7.2.1.3 M LR

VS+=12V,VS- = -5V, REF, = REFg = GND VS+=12V, VS - =GND , REF, = REFg = +2.5V
B 7-3. Bt i |, XURHBIE-AA SA b R EE | B 7-4. Bh s | AR YRR\ S 5 H i R R Y
PSS KRR

7.3 BRI AN

INATHO4-SEP HIbrFR I REAE L YR 4V %= 18V FEF B R RS YE #2V £ #9V HJE R E N NE . R
FEAR ER s 3 B B R R T AR AL . XX 29V, Fay NSRS N £150V ; [ 12V Sl R R | o [
15 +95V., R AVEH S BEEEENELZER | 2K 5-1 fE 5-2,
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T4 45
7.4.1 #3755

K R 45 () PCB A J5 MUV AT 2508 SR Rs AT PR RE , R4 -
o RESMESMLA K, WRSTTRERD A A EGURE . B GRS SN EME S

BRAEXIAR , HIRFHGTAT AL R4 .
o RS EFORBERAAR . BGE |, R TR T IR . O TR A ARG, T LEBURS A
2 RUAT RE B MR A RN PSR . IR EIRAT AR TCIR T B, UL AR A 2 5 A R P A e T A B T i

AT I A T 5

TR RIZ P

o TR E]OE I R ER ) R AR N R . 55 I A I R DR 22 00 TROR A R R (R A e (U PEL T PR ROR ik D

==

=

- AZSF R IR TR R S E 1S5 L B . FEFEL V+ ATV - IS B B A ESR g %55 %

R Ao JBE G AE FL YR ] AT 55 B A 3 2 AN TRCE I Lo A PR AR B U BRAE P A e 5| A3 B Rt Y1
- BRI, V4 S 18R] DA S SR A RS

o RATRERD G BCRE . WRATRE
o SRR (RIFERE ) RTINS . WIRATTRE

I FR) S M e 8 45 ST LG«

o PEATAIR T RER
7.4.2 il pl

Place bypass capacitors as
close to IC as possible

T
+

W oo

C

Use ground pours to
shield the input signal
pairs

¢ GND

Use symmetrical
layout to match input pair

Dx”

|
L2 |

—
=

[ ] +IN
[] v-
[ ] REFA
[ ] Vour

V.

T AN B LI SR AT A5 5 BR AR AT B
TSI OLE | RN Z M

Use ground pours to
shield the input signal

pairs

GND ¢

-IN [ 8

REFs [ |

v+ [ 6 ]

v O o ==

Low-impedance connection
for reference terminal

@ Vour

& 7-5. INATH94-SEP =446 5

-

T AR R A

Low-impedance connection

Z - for reference terminal

V+

Place bypass capacitors as
close to IC as possible

GND

¥ oo
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TUREET 2R TH . FHEAIH T TIPSR RE . A2 RS R 5 i v 7 22 1 T B A1
8.1 B

8.1.1 XX

8.1.1.1 FARTHY

S LR AR -

o JEMALEE (TI) , INATHO94-SEP 477 4¢07 (SEE) #7417k &

o EMACES (TI) , INATHO4-SEP iif 441 e i [ 22 70 it K% TID 7R 7
o EMALES (TI) , INATH4-SEP /=i fi s i g 7R &

o EMALES (TI) , INATH94-SEP 115 HH: EVM H /7757

8.2 RS SEHTIE A

FRCORERE R |, 75 AU ti.com ERIEE SO Ie . mith @Ay FEATIEN , RIVATRE ARG R
o AREBNMEL | WER M BT SRS BT il .

8.3 XHHEIK

TIE2E™ HCscfFiglan e TR EESE TR, T EENE A RE . L IEr @ s M- #. #%R
BUA MR B E TR, SRAS P AR I DR - 3 B

TN R DA DTS IR fefit. XS EIF AR TI BRI, IF A2 ek T LA 521
T HIE I 23K

8.4 FHibr

TI E2E™ is a trademark of Texas Instruments.
B iEAs 2% B TR # = .

8.5 BN B

LR (ESD) SRR AR L o S (TI) e G i 24 i 57 1S s A P A B L RS 05 TE Ay Kb 2
A RIS | TS SRR i

‘m ESD HIBIA/NE SERUNITERE RS , KBS MB . HE 3 A GE L BR W] RETE 2 5 2 BIHUR | KRB ARF M S
K DO T RE 2 S BRI S LR A AR AAT .

8.6 RiE%R
TI RigF AARERGN IR T ARE. &R A E 3.
9 2T i shid %
vE - PLRUTRR A A TURE AT B8 5 24 Bl AR AR ) TURS AN [
Hi# BT A R
December 2025 * W RATIR

10 HLA. HEMTITIEE R

PUR U A S AU EREANAT T IS 2. X5 B He R aAF T ol s . Blm A2 s , A S ATE R
HAZX WS HHATEIT . A7 RBLEE R NP ST A RCA 15 2 el A2 0 AR S A
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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 ©)
@ ©)
INALIH94DTSEP Active Production SOIC (D) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -55to 125 149SEP
V62/25652-01XE Active Production SOIC (D) | 8 250 | SMALL T&R - NIPDAU Level-2-260C-1 YEAR -55t0 125 149SEP

@ 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.

OTHER QUALIFIED VERSIONS OF INA1H94-SEP :
o Space : INA1H94-SP
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NOTE: Qualified Version Definitions:

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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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
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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
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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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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height
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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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