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=5V 8.0
Vv =0, lo=64ma | Vet A= 18Y: Vrers = Ven 9.0 Q
Vret A= 1.0V, Vier g = VEN 10
=5V
Vret A= 1.8V, Vier g = VeN 10
=5V
V=0, lo =32mA v SYRY v Q
(2) ref A= 2.5V, Vit B = VEN
ToN =5V 15
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5.9 XA v F /% (REZH) : By =2.5V
B KR COHERBIEIREFIPIMN ., By = 2.5V, By = VT = Ay + 1. Ay = VIH, VIL = 0, VM = 0.5Ay. RL = 300 (riZZRakd7au
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6 /85 A — & AIEFR

Vt
RL
S1
From Output o Open
Under Test S2
CL
I (see Note A)
LOAD CIRCUIT

A CLZiETm—T LB EORENPEENET,
B.

USAGE SWITCH
Translating up S1
Translating down S2

Input M

Output M

L L

————— 5V
Input M SFVM
Vi
I
I
————— 2V
Output M SkvM
VoL

TRANSLATING DOWN

ROFHEEFF OV = KL —H(2 L0 T RCOAN SV ZRERSNET, PRR £ 10MHz, Zo = 50Q. t, £ 2ns. t; < 2ns,

C. HHF—EZ1 ST SHESh, ET DN 1 MREBLET,

6-1.

HAODAF B
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LSF0002 i, L~ULEEHaT SV r—a TRIRHA LA —T oA ZEE TENET DT ARV AT LM a4 57
y)“—{iﬁﬁ w@%%ﬂiﬁ\ VEXTA = VEXTB.&E%)X/(*‘/?‘/ﬁ\ 77°U’7‘_“\/El:/5:zé)ffﬂq T%i‘j‘o N gV NN 5‘/\/])X75‘/(*
—TIWNT =T VTR ESN TNWAHEXIC, LSF0002 @ /O % HIGH-Z 123528 C& %4, LSF 77301, 4 —
T2 RLAY RIANPT =X 10 IZEHESIVTNWDT TV r—a Tl T 20BN &I T, b 7 vT
T EL AT URAR A2 LICED, LSF 1% 100MHz ##ERE C& 9, LSF 7730E, Ty aZ b RIA\N1T
—Z O ITHERESN TNV DT U —a A ER TEET, 7 A AD By N v7 LEWEDIREIZ DWW T, [R5 1)
< NVTEBILEL L hFUAL—ZD LSF 7730220\ CD Logic Minute " —=7" L) —X%S L TLTEEN,

72870y o R

6| VBIAS

A1 2 SW 5 B1

A2 3

1
JT_ GND

7.3 BRRERREA
7.3.1 BBRG R EEEH

LSF 773Vi%, 0.95~5.5V TEIMETHEEI G AEEL L TV AL —HTT, ZHUICED A—TF v FL AU E201%
T a I TV —ar T, A B LI 0.95V~5.5V OO N5 A B E AN "] RE T, LSF 7
7%, 30pF OEEL 250Q OTNVT T BEIERH T4 —7 RLA DU AT LT, 100Mbps % #8 X HIn kil
FEDOL VBT TV — 2 AR TEET, arbha—J0O NI RTANERI T 2T)L TARAADOH L, EBHE
T a T NVEFA =T RLACTEET (AT vy 7T IR AL ERG A DY), FIEEREEEEBOMm 7T, B
NI ZLDGAENATARERE T, B R —MIEEHRINTODET AL AR LET, A flidn—P AR EEENES,
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7.3.2 vBIAS/ ’f’%_j/b

/O BB THICIX, BIELEHF  Veias A% TR (LT OfICik Vexta) (CHERE T2 ERHVET, &
JRA W, FIRA T B @WEEP TEAVE—H U RRBBIZT BICIE, AT v T IRPIA R A— T KL h7/r
NZEo T, VBIAS % Low (GND) TTNT B ( )(j]’ﬂffé‘é) PERDHVET, VBIAS v EF T IO Ty R
G2\ AT 2AEHIINLE S, T AAATLELZBIREZ MG T DI21E, Vgias (ST AV AT o el 352 &b #ElE
LET,

3.3V
Vexis 1.8V
VEXT,A
1kQ 1kQ
B1 —= A1
18V lvl i
VBIAS
01 uyF —
A1 B2 T_f A2
7-1. TRERICESRE N/ Veias
F =T FL A N0 TRAADOEREEICIL, LSF IS EREFE ST BB 0% A cx, BifEIcE%:

HxFHA AF—T N E /fbﬁﬁﬁﬁ/ﬁ@nﬁa [ZOWTIE, TLSF 77U TOA R —T L BV ORI T4 %25 R
TLIEEY,

RT1.A43:—=TI EVDOEER

AT Vgias BV F—% K- DR
Veias ([CIE S An =Bn
L INA AR

7.4 TINA ZADOBEE— R

KT vL (n) T, An 7203 Bn A—F2 Low (27258 A/ v FIZED An AR—h& Bn R—MEBMEA B —F R X
ALY XI5 Bn E72iE An AR —Ra3 Low I VSIVET, AA YT D Ron DMEWED | fi/ ORI IE & e /D
E R EATERTEET,

THAZOEEOME L £ 7-1 (ITRLET, LSF 77V DT A ADOBEREEIEDFEAICOWTIE, [LSF 773V Al
MUTz R B ETLSE 770 A L7 AR A e 7 4 2 2 L TIESW,

R 7-2. TN ADBEBE

(R 2P A AFDIRE Ay F DRI Heae
B = Low A ARIOBEEFAYF 2N LT B RMOBEETTAE T
(IR e =2 R)
B /b A (FIEZ )
B = High +7 ARIOEFEE Vexra t7707 @
(HAE—=H L R)
A= Low A B HIOBEEIZAA T 2N LT AMDOBEETT LT T
(IRA e —2 o R)
Anb B (F-IEZ )
A = High +7 B IO FEENE VexTa 1277 7S, Vexrp BIRELEECTI AT v

(FAE—H U 2R)

(1) HULAN =LA Fr UL RS E—F VA RTANEF AL CT 7T 4 7B LW TLIES, T/ T A7 ICREN 58, NAFANTAE
ﬁéﬁfﬁém%bi%

(2) AL, BIHBEEIRE 2D BT Vexra ECTAT v T80, IAT v P A HE AL T Vexra VBRI ATy 75206 TEE
I, [HERENESRME o a OHARITH IO BB RHVET,
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87TV —a RE

UTOT7Vr—va Al 587 a0 HIL, TI O EERO — 5 T3, THIZHLDEH D IE
MEPERTE M A RAEL F8 A, fll 2 O B AV 3580 O G PEIZ SV T, BEROFTETHIEIL TV
T2 EITR0ET, o, BEKITE & ORGHFEEAMEEL T AN 58T, VAT AOMREL TR T D4

ERDHVET,

84 77U —2 3 ER

LSF S AA AL A —TF v R AV ERIT T2 A Z—T A ADBIFEHEFEITTEET, % 8-1 12, — ik
ALV H =T oA AL FENOIZHRHGT D LSF 77V OHELET RARE R LET, LSF 7730k, TNbDA L H—T oA
AR T DE Y MIE R — L TOVET,

& 81. — B A 9 —T A AAIFOBEIS VAL —%

%

Fr R

A B —T AR

LSF0002

2

GPIO, MDIO, SMBus, PMBus, 12C

LSF0002 (2P BBy B HALL T IORLES,
o LSF TS RIFAASvTF R=RTHY, N T77 XR—=ATIEHVER A GERIZOWTINY T 7 R—=ZADT /A AD

TXB 7 7V a& M),

o ATpd ZEHLCHEDT —# L—heitH 5213 TEEEA,
. VEXT,A/VEXT,B IIANE 11O EIRAEFHKELL TOET,
* Vpas (T, HIRWEHIE /O EIE B T2 0B NH0ET,
82RJXMNAT V-3
821 4—7> FL1> 14>%—27x 14X (PC, PMBus, SMBus, GPIO)

3.3V Device

<

33¢%

VEXT, B

Rt =

1kQ

10% V

Rez2 =
1kQ
B1

LSF0002

| .

1.8+£10% V
Vexta
6] Veias
0.1 pF[_
Rat= Ra2= :
l 1kQ 1xQ 1.8V Device
5| A1 %}
41 A2
Q

1
J(_SND

K81 A—F> RLA VERORERNLET TUTr— 3 EKE (HlE LT MDIO £{E/H)
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8.2.1.1 ™I EM

82111 A RXR—=TNET 4 E—TNDH 1 K51 >

ATDOEIT, Vgias 1 1.8V EIRD MUEMR (Vexta) ZEHEEL TRY, Vexrp 1T 3.3V IR ESNTHET, A1 BLD
A2 Fx D KB Vexra IZFLL B1 BEU B2 Ty VO KN IEREIE Vexr ICHF LRV ET,

LSF0002 (Zi% Vgias A1 B3HVET, 2D AH1% Low (GND) IZBRE ¢ 5L, T ARAANT 4—T L EN, TITD
/O MEALE—Z  ZRREIZIZNE T, LSF 77D T RARFIASN T AT DELL )L NIV AL —H ThDHT=
D HEBNIIEF IR0 ES, WA T 7V —ar (12C, SMBus, PMBus, MDIO) T, #(Z LSF 7 73U%
AR—=T N HI LR FT,

&
LSF0002 (2%, 200kQ D A7 AEFUIAE T

&8-2. 77V — a3 DEMERM (LA 7 MBRK. Vexta # Vexts)

IRGA—H H/ME HEYR(E 2PN} Eifr
Vexra U7 7L AEE (A) 0.9 55 v
VEexT,8 V7 7L AEJT (B) Vexta +0.8 55 \%
VBias Vgiag BV DA EE VExTA Vexta *+ 0.8 \Y
Vey TNT T EIREIT 0 Vexts \
(1) Vexrald TXTOANEL IO TRARDEEL T LLERHYET,

§ 8-3. 77 Vo—<3 yo)ﬁ]"ﬁ%‘* (R’f ‘yﬂ"?ﬁﬁf.‘ VEXT,A = VEXT,B)

RGA—H BME| e BRME|  wM

VexTa=VEXTB U7 7L AEIE (A) 0.9 55 \Y,
V7L RESE (B)

VBias Vgias BV D AT EE VexTA Vexta+0.8 \%
Veu TNT 7 IR 0 VexTe \

8.2.1.2 BHll/Z 5T FIE
8.2.1.2.1 MG Z#H

KI5 T 28 i (EVEWEENBIRWEL, FRXIVEWEENLEWELR) #KD%GE . Veias A% VEXTA \ZHEE
THMENHYET, ZHITEY ., Vgiag T /0 F Y R/ DA T A% i3 L Cli bl Bz 7O LM AT REIC R0 £, 7
INAACTLE LT BIREMAETDITIE. Veias (ST 4VE ar T o a AT 2R L £, av ha—TJDH R
AT, T a T NEITA =T R ACT DN TE (AT vy T BRI ERGEHY), V7TV T8
DOHNET v a2 VERFA =T R AT HIENTEET (Bn % Vpy (T VT D7 VT v T BN
),

-
EBLOEDD AN T a7 VDA EHLD I TH/NAD High / Low i AN AELRWESIZ, T7—4
ZHG T D0 1B N TA AT —NMIL, DO JF [AHE A =X ML HIET 2L E RSV ET, Wi
OB A—T"> RLAL DA, FRHIEIEAE T,

8.21.2.2 TN T v THH DERE

TNT T WILOMEIL, /XA T DAEPA AMRIED LT, /SR "NV ARERNAETEER 15mA I[ZHIFR 3254
FRHVET, ZHUZLD, 260mV 75 350mV OFEERE T AMRFESIL, X T AR — A Fr 2L THEN: Low 155753
BoNFET, SR MU TURAFETRNDEGD 15mA BB 258 A IREETOEILRE FHREIRVFES, FXRX TV
AR EFNDEE 15MA ZERE T DIZiE, RORXEEHAL T T v 7 RO EFHELET,
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Vpu — 035V
Rpu = ( l00.015,4 ) (1)

7% 8-4 |2, P, FEYEEE, Bt (BmA, 5mA, 3mA) Z/RLET, NIV VAKX O COELERE T 2% 350mV LA
Liﬁéi“)k\ +10% OFNRTIUE (F7iE2 L EOfE) 20T 20 ERHVET, SMFITRT AL, LSF 77
W FTARARAOWANZHHIEHLNED EFEFE 0.175V (I 7 TEAMLERHVET, 72721, 15mA |L LSF 773V
T NAREPNDEIRICOHFEH S ET, 0.175V T Low IREZBEEN 257 /A A% 1 /Diﬁ FEEOTNT T
IO EW AT 7L, VoL ZHEFF T2 MRSV ET, PV NS EEINEEIML, VoL 2 EALET,

& 8-4. VT v FHEHOME

Vo () @) 8mA 5mA 3mA

PU 25 (Q) +10%) (Q) 2% (Q) +10%) (Q) 27 (Q) +10%) (Q)
5V 581 639 930 1023 1550 1705

3.3V 369 406 590 649 983 1082

2.5V 269 296 430 473 717 788
1.8V 181 199 290 319 483 532
15V 144 158 230 253 383 422
12V 106 17 170 187 283 312

(1) VoL =035V IcKLCatEsSnET

(2) HEOEHRTHARTAS Vo = 0475V ZHEL TVET
(3)  Vpp #PALESHIOATER M T D720 +10% LET
82137V — g iR

4

Input
Qutput

Vaoltage (V)

0 Yode —

0 50 100 150 200 250 300 350 400 450 500
Time (ns)

B 8-2. #—7> Rl A % (2.5MHz T 1.8V /»5 3.3V)

8.2.2 BEF— FEEZHM

BT v VO ERETE T (VexT aB) 13, TNT T HRBUZ L EBINCER E FTRE T, 8-3 12, ZORA/ET—RDO~/IVF
BELEBOFEZRLUET, v VFEBELEHBLOZEMICHOWTIL, TLSF 773 21 H Lf:’\?/l/%a‘jfﬁ?ﬁ.ﬂt T AL
LTLEENY,

VexTs % 5V WV T LT Vexta Z 1.2V W T B8, TRTOT Y RAN A (ITTENETN, £ZTT
NT T EfE L TREEDTF v 1/L D High L~ VEFEZER TEET,

o TovaZVBEEER (5V 235 1.2V): F ¥ rL 2 BIOREDH TY, B2 73 5V (HIGH) LT A2 1L 1.2V 1T/
T FEN, B2 78 0V (LOW) DEXE A2 [ZAA v F &40 LT LOW (ZBEEh S ET,
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o TovalNVEEE# (1.2V 15 3.3V): T L 1 BIOFREOHITT, A1 23 1.2V DA AT 13 A A
B =& A7 B1 Fy RUIE RB1 2#1BU T 3.3V IZF LT o 7FENET, A1 28 Low DIFE . B1 IZAAF %24
LT Low (ZBREhEILET,

o Py aAVBEER (3.3V 55 1.2V): Fr kL 1 RO EOHITT, B1 A 3.3V SIS SE . A1 1T
1.2V 1277 7En, B1 28 Low DA, A1 IFAAYF 2L Low IZEREh S NV E T,

5V 1.2+10% V
Vexts LSF0002 Vexta
3.3V 6|Vens
0.1 uF[.
Re1= Rg2 = Ra1= Rgo = .
1kQ 1kQ l 1kQ 1KQ 1.2V Device
GPIO s B1 |2 SW 5| Al s GPIO
1 B2 4] A2
GPIO o 3 sw o GPIO
1
T

8-3.LSF LRJV 74 ICKB I FEREZHRDH

8.2.3 Vier g < Vier a + 0.8V DEFHH

(ARX—=TNEeT 48 —T NVDIARTAL |7 a TSI THDEIIC, —RICIE Vexte > Vexta + 0.8V D3HE
TESNET A, ZORGHIBIMEEEZEETIUL, KT/ A1% VEXT,B < VEXT,A + 0.8V O CTHEMETEET,

REHKEME (VEXTB > VEXTA + 0. 8V) IOV VA TIE, B R EEHIC A I THLT T IRPUI L EHD R
Puo B DD A ~DOREEZEHARHZIE, A D 1/0 R—NZ Vexta TY/ 7 7S, BUIREEER P TONET, 731
ADEMEDFEMMZDOWTIL, TLSF 770 & L2 EZE#LIE 7 A2 S L T<IZEn,

VEextB < VEXTA + 0.8V BIfEDEMH:: DT UATIL, VExTA L VExTB DO, A BID 11O R—h3 VEXTA oI
SNDDIZA 437 B E 72213 7e< VexTpg - 0.8V IZ TWVEEIZIZ T TENET, 722203, Vexte = 1.8V, Vexta = 1.2V

DG A RO I/O (X 1.0V AHEDEEICI T TSNET, LIzhi>T, ZOXSREMTEESEDITIE, RO LI 725
it BB R EA T L E DV ET,

o BIMEPTIT exte & Vexta £VBESTD (Vexts > VexTa)
o AMIDNO R—=NMITNT v T WPIEFIEL, T/ PR BEI RIS VT T ENDLINTT D,

4 8-4 |2, LSF0002 Zf# AL T 1.2V © 1.8V OEHEFHITT 220y T v 7 DFlZ/RLET, ZOXAT DRy Ty
PAEN Hﬁ RENESRAE ) ORIZIESTWDIRY, 1.8V « 2.5V, 1.05V « 1.5V el EE / —RICb#E I E 7,
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1.8 £10% V 1.2 £10% V
Vexts LSF0002 Vexta
| 6|Veias _
0.1 plj_
. Rg1= Rgo = I Ra1= Raz= .
1.8V Device 1KQ 1kQ il 1kQ 1kQ 1.2V Device
0 B1 |2 5| A1 %}
S B2 |3 4] A2 1 %}

B 8-4. LSF0002 Z{ERA L= 1.2V 5 1.8V AD L R )L Z5#

8.3 BiRICBIY S H#HRTIE
LSF 77T EIR Y — 7 ABHIIHVET A, £ 8-5 12, T RTOFERE L EANE L OHEEMERELZ RLE
7
* 8-5. HHIREMEEBIE

IRIGA—H B/ME RFHE BRME BT
Vexra ) V7 7L RBE (A) 0.9 55 Vv
VexTB U7 7L AEE (B) Vexta+0.8 5.5 v
Vaias EN B> TOANEE VEXTA Vexta *+ 0.8 \Y
7 TNT T EIRELE 0 VexT,8 \%

(1) VEXT,A I, TRTCOATEH O TRARDEEL ~ T HMERHVET,

8447V b

841 LA 7D DAL RKZ1>

LSF 7 7VIAA T ZAT DL~V KTV AL —ZThHHTZD, 7 F N AT TVT 437NV Ty 7 iié PCB %
DFBEREZTD, LT > T IROIDNILET,

o REARMTLHDIME BN —AETELLETHEIL, ATy T RN DARZ 7 & i/ MRIZLET,

« LSF 7/ A% BRI TEH2IE AN TR L E9,
B SIVERT YAy S OBBE ST VT T IR L E T

\y

il
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84.2 L1470 FAI

Via to Vey o Via to GND

Via to Vpy Via to Signal Layer @

*Pullup Resistors are not required to be adjacent to the device, and can be present on the I°C line elsewhere in the system

8-5. WML —RDLAT7 D b

SD Controller P! LSFO010x SDIO Connnector
(1.8V10) / SDIO level translator (3.3VI10)
TP2

] 8-6. /N ADELE

16 BHHZBT T 57— N2 (ZE B Bt 2285 Copyright © 2025 Texas Instruments Incorporated
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ITNARBLUVRFa A MOYR—-F
9.1 B9EEH
B ZEEHZOWTIE, L FE2Z B TLIES0,

o THXYRALAY LAY [LSF-EVM N—FRD =7 2—H— HAK]
o TEXYRALRAYNVAAY [TXS, TXB, LU LSF HE T A MLT SARDNAT AZ 7TV or—ay
—h
o THXYRALAYNAY [LSF 775 H LU BBV VAW T 7V r— g J—b
o LSF 770D T NAREEET H7-8 D Logic Minute |74 h—=7 2 —X:
— TRV RALAINVAY [LSF 7730 LB E L~V A O ]
— TRV RALRAVILAY [LSF 77D AT AEFEAZ DN
— TXYRALAYNAY [LSF 77 TOAR—T /L B D ]
— TV R AL AYNAY [LSF 773 % U725 #a0D Fof ]
— TFTRY R AL RAYNAY  [LSF 773V A8 ] UT- W £ 254 ]
— TRV R ARV AY [LSF 7730 % A L7 F 28 #
— TFTERHRALAYNASY [LSF 773 %FE LT~ L F EFEE ]
— TXYRALAYNAY [LSF 77302 U 7- B — B2 ]

9.2 KFa A2 bOEHBHMERITMSFE

R 2 A D EH IOV T ORI EZ T EDITIE ., www.tij.cojp DT /A AR 7 4 V42 % BV TLIE S, @] 27
Vo7 U TRERT D8, BRSNTZT R TORNERICEAT XA AN B2 T IDIENTEET, BHOFEMIC
DNTE, WETENTRF 2 A MIEEN TWDSRETEREE B30,

9.3YAR—pF-UY—2R

TXP AR AL AV LAY E2E™ PR —h e T A —T A, T DT RREEF DRI LT A e 2R
— ISR DEES DI LN TEDIGFT T, BEFORIZEZRBELIZD, ME OERM ALV T52L 7T, Gt T
TR XA RIS N TEET,

Vo 7STNBar 7o 0%, FEREICIV BUROFEE RIS NIHOTT, ZNOHIRTF TR A AV LAY DA

BEARES T AL DO TIEAL BT LL TV R AU RNV AY D R ML= DO TSN EE A, TR AR
IR O R HRLTLTEEN,

9.4 B5E

TXY A ARV ALY E2E™ is a trademark of Texas Instruments.
T RCOPEEIL, FNENOFAEIIRBLET,
9.5 RESMEICET S EEEIF
ZD IC 1%, ESD ([CE > THHR T AREMERHVE S, TF A AL AV LAY T, IC ZEFOBIILE ICHE B a2 o2&
‘ FHEREL F9, ELWEBOIRWBIORE FIEICED2 WA T A AR T 2821 n1H0ET,
A\ ESD ICLBMARIE, DT RMEREIE T DT A ADTE R ECEIGI DIV ET, K72 IC DG, /ST A—FHb T
WAL T D721 CARZIN TN SAND FTREME D D D720 BRI AL LT <Ies TVET,

9.6 AR
TXY R ALY LAY R ZOMFEEICIT HEEPRFEO— R B L OERP SN TVET,
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10 XETREE
BRE S RKEORFIILEGETERL CNET, ZOUGT RIS FERICHEC T ET,
Changes from Revision * (April 2024) to Revision A (September 2025) Page
I a1 A VA G S R A o b s b | ST 1
o TRTCDOIARASF U TR | ROVET, [ 232 —2 a2 ALV 2 T 232 =2 a2 AL DB E N g ... 6
. I I TSRS P USSR 11
0 2 83 Iy ettt ettt e e e ettt e— e e ere e et e r et r e et et eaas 12
. oI b <[ OO 13
. B T T oottt ettt ettt et e et e et e et et et e e et e e e aaaaas 14
Bt T &
2024 4E 4 A * FIRIY—2

M AAZAII., Ryo—2, BEIWENXER

PIED_R—=IZiE AD=H 0 2oy —2  BIOYEZBE T AR NATEHIN TOET, ZOFHRITFDOT AR
FEHCEARFT DT —4TT, ZOT —ZL, TER ZORF2 A M SETETICEFINIG ARSIV ET, AT —
H— DT TV REF SN TWAEEX. BEAEROFEr—ar V72U TTESN,
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BEELBMOoHEAREEIE
TXP R A AN AT, Gl T —Z G T — % (T — 2 — G R ET), #itV /=R (V7 7LV A THA UG HRET), TV r—a
VROREHCETARIET RNA R, Web Y —/b MR, ZDOMO) Y —R% | KEHAFET LA HEEOH A TBR O EE 2L TRy, padtt
BLOFE B IR 51 A MO BURERGE, 55 = F QMM FEEHED IR B RTEE & TV DR ARG | BRI E T BRI OO TR L &
D
INBDYY—RAL, THER P A ARV LAY B B DR ORBRATEA LB R A ~ORMEBERLIZLO T, (1) BEEOT SV r—a
ATHEUTZ THRY A ARV A YR OBRIE | (2) BEAEDOT TV —ar Ot Mk, 3Bk, (3) BEOT 7V r—a ik Y 5%
HEo, ZOMOHHDHLZZ M, X271, Bl FEMtO B ~OREFE/RE GB35 F TE . BEEOAZRBHEMTAIHDELET,
FEROKRY Y — AT, TERETFINDAREERHYVET, ZNHDYY — T, UV —ATHISNTND FHH R AL RV LAV 5 24 T
BT TVr—ar OO HIITOI, THXFA ARV VAV FZOME A2 BERICTHLET, 2DV —AZEL T, o A T4
LR T DA LTSN TNET, THR YR ARV AR ZE DA EMHEDT A AT 5E-INTOLEIRTIIHVET A, BEHE
IE B0y —2 % B S THEALUZRERBET2H0PLM LT, HF, A, Bk, BEIZONWT, THF TR ALV AYNVAY BIOZEOREL
NEFZRIHETHLDOEL, THFH AR A AN AV F—HOEEEESTLET,
TR R AR NVAYOBENL, TRV R ARV ALY DIRGESA: ET21F ti.com 0037035 TF VA AL A )L AV B OB e L
DOWFNHEEL TS 28 A TR LD T CRESNTOWET, THFRF A ARV LAY RINLDYY —2&42 452 01%, BHSNS
T XY R A LAY N AY OBFEET IO PRFED FEFEDIEROE FEER T DHLOTIIHV TR A,
BRSO DIBIMGEHEEIIABLHEEZIRELZHA TH, TRV A AV AYNAVIENLICR S EB 2, EALET,

W5 551E P : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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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 ©)
@ ©)
LSFO002DTQR Active Production X2SON (DTQ) | 6 12000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 J
LSFO002DTQR.A Active Production X2SON (DTQ) | 6 12000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 J

@ 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.
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https://www.ti.com/product/LSF0002/part-details/LSF0002DTQR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
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. 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
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Q3 1 Q4 Q3 | User Direction of Feed
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T T
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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)
LSFO002DTQR X2SON DTQ 6 12000 180.0 8.4 092 | 1.12 | 047 | 2.0 8.1 Q2
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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)
LSFO002DTQR X2SON DTQ 6 12000 182.0 182.0 20.0
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PACKAGE OUTLINE
DTQOO06A X2SON - 0.4 mm max height
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4224056/B 07/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pads must be soldered to the printed circuit board for optimal thermal and mechanical performance.

4. The size and shape of this feature may vary.

5. Features may not exist. Recommend use of pin 1 marking on top of package for orientation purposes.
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EXAMPLE BOARD LAYOUT
DTQOO06A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.05 MIN

SOLDER MASK OPENING ALL AROUND

TYP
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METAL UNDER 3
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TYP

\

(0.027) TYP J

LAND PATTERN EXAMPLE
SOLDER MASK DEFINED
SCALE:50X

4224056/B 07/202

~

NOTES: (continued)

6. This package is designed to be soldered to a thermal pads on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).
7. Vias are optional depending on application, refer to device data sheet. If some or all are implemented, recommended via locations are shown.
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EXAMPLE STENCIL DESIGN
DTQOO06A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.07 mm THICK STENCIL

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:50X

4224056/B 07/2024

NOTES: (continued)

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