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————— 5V
Input M SFVM
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F9, LSF 7730E, o a b RIANRNT —Z O ITEEHRENTWET T —a bl TE £, T34 R
DT T EEEDEICOWTIL, TG~ FEEL L hFAL—2D LSF 773250\ T D Logic
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/O BB THICIX, BIELEHF  Veias A% TR (LT OfICik Vexta) (CHERE T2 ERHVET, &
JRA W, FIRA T B @WEEP ICEA = RRFEICT DT, FAT T PE R A —7 v R %7/(
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
gVEXT,A
1kQ 1kQ
B1 —= A1
18V lvl i
VBIAS
01 uyF —
A1 B2 T_f A2
B 71. TRERICEHE I N Vgias
F =T FL A N0 TRAADOEREEICIL, LSF IS EREFE ST BB 0% A cx, BifEIcE%:

52 FH N, AX— 7wt/®ﬁ%ﬁ&®#ﬁ_owfiTwF7rdf®4z—7wt/@ﬁ%kvﬁ%%%b
TLIEEY,

RT1.A43:—=TI EVDOEER

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

7.4 TINA ZADOBEE— R

£Tx2/b (n) T, An F7203 Bn R—bk2 Low 1272568 AL TI128D An AR—hE Bn AR—MMEBMEA B —F & o)
ALY %G5 Bn F2iE An AR —RY Low IZ7VESIET, A F D Ron DMEWT=0 | e/ NOARTRIEEIE & Bt /D
BEEEATHERTEET,

FRA ZAOEVEOE A, 3 7-1 ITRLET, LSF 770D T A ADOMEEEBIEDZEMIZ DWW T, TLSF 77304 A#
AU E B ETLSF 7 70 L= A B2 e T 425 IR TLIEEN,

R 7-2. TN ADBEBE

BEnFm M ATIDIRHE 2 F DIRKE e
B = Low g ARIOBEIASNTF EZNLTBRUOBEETT VLT
(A =& R)
B 75 A (BEIEZS ) - N
B = High *+7 A lDOEEX VeExTA o507 @)
(FAE = R)
A= Low g B IOELIIAA T ENLTAMOELEETTT VLT
) (IEArE—2 0 2)
A DD B (FELEH) ——
A = High 7+ B MIDFELIT Vexta (27T 7 &4, Vexrg BIRBLEE TNV T v
(RAE—H L R)

(1) FULAN—b Fr I ARA =T VA RTANEHEALCT 774 7 IZRE LN TLESW, T T 7 ICHRE T 28, SABA A
THAREMEDR DY ET,
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(2) AL, BIREEBIRE I &M D720 Vexra ECTNT v 7§20, TAT v T BHEEML T Vexra VGBI ATy 735280 TEE
o HESRBEES A B2 ar OHARITE IO LERHVET,

87 V=g RE

T
LT O7 7V —a AT 587 ar ORI, TI OF SRR —F i, THIZHODFHROIE
TR BMEARFEL E A, H4x © BRICK T 28O A MOV T, BEEOEL THIBIL TV
22T ET, £, BEMKIZB B O REERIEL T AN DL T, VAT AOKREE MR T 24
ERHVET,

81477V —2 3 g
LSF T A AL, A =T RL A F3 T v ad N Ao F—T oA ADEBLEHEFEITTEET, £ 8-1 12, &M
AL H—T A RE ZNBIZHRHET D LSF 77V DHEEET RARE R LE T, LSF 77301k, TNbDA 0 H—T oA
ANk BE Yy M AR —RLTOET,
=K 8-1. — kWA 9 —T A ARITFTOEEMS VAV —%
RIFE F RV A B—T AR
LSF0002 2 GPIO. MDIO. SMBus. PMBus. 12C

LSF0002 |24 2 EE/REE FHALL FIORLET,
o LSF F A RIFAAvF R—=ZTHY, Ny 77 XR—2ATEHVEHA GERIZOWTIINY 77 R—ZAD T /A AD
TXB 7 73V%E& M),
o ATpd ZEEALTHEDT —% L— it R 45283 TEER A,
. VEXT,A/VEXT,B &iﬂ‘%ﬁ 1/0 %/ﬁ%%@&bf‘/ \ij‘o
. VBIAS X, wBIRWERLE /O BIFEICESG T ALERNHYET,
82RK‘XNET SV — 3y
8.214—7> FL1> 4>%—7x 14X (PC., PMBus, SMBus, GPIO)
1.8+ 10% V 122 10%V

Vexte LSF0002 v Vexta
BIAS

o

0.1 pF[_
. Rar= Ra2= Rgi = Rg2= .
1.8V Device 1KQ 1%Q l 1%Q 1%Q 1.2V Device
{% a2 T51 5| B1 %}
{% J A2 |3 TF1 t 4| B2

{—l o

J_éND
B 81.A—7» RLA ERODRRNLET TV — 3 EEE (Hl& LT MDIO %#{EH)
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ﬁﬁ@‘/@\ VBIAS 1% 1.8V aﬁ{ﬁ@‘Fﬁu'ﬂ:ﬂ{ﬁ (VEXTA) %ﬁﬁkbfj’o@ VEXTB ¥ 3.3V \_DXHﬂiﬂéﬂ/Cl/ \iT Al BLO
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%ﬁﬁ%@i% ZHIUTED, 260mV 75 350mV DFEERE T AMRIAES AL, XV AR —A F¥ /L THZNR Low (5573
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Vpy (1) @)
%5 (Q) +10% (Q) A (Q) +10% (Q) 5% (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
1.5V 144 158 230 253 383 422
1.2V 106 117 170 187 283 312
(1) VoL=0.35V I L CRHRESNET
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5V 1.2+£10% V
Vexts LSF0002 Vexta
3.3V 6|Veias _
0.1 plj_
RA1 = RA2 = :|: RB1 = RBZ = .
1kQ 1kQ 1 1ka 1kQ 1.2V Device
GPIO )\ Al |2 sw 5| B1 )\ GPIO
1 A2 4| B2
GPIO o 3 SwW o GPIO
1
T

B 8-3.LSF LNJL 27 #ICKBTIVFEEZHDH

8.2.3 Vyer g < Vier 4 + 0.8V DEFEH

(ARX—=TNEeT A8 —T NVDIARTAL |7 a TSI THDEINC, —RICIE Vexte > Vexta + 0.8V D3HE
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8.3 BIRICRE T S #HRHIF
LSF 77T EI > — 7 ZAERTHV ER A, K 8-4 |2, TRTOERE LA OHERBEEEAL RLE
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= 8-4. HRENMEERE

IRGA—H B/IME REME b &N Bifir
Vexra () V7 7L AEIE (A) 0.9 55 v
VexTB V7 7L REE (B) Vexta + 0.8 55 \Y
VBias EN B> COAEE VEXT,A VEXT,A +0.8 V
VPU 7”/1/7‘)7%54%% )+ 0 VEXT,B \

(1 ) VEXT,A I, TRCOATIEH IO TRARDETEL ~ T DMERHIET,

84LA47VU K

841 LA 7O rDHL K51 >

LSF 77 IEAA T ZAT DLV MU AL —FThhizth, V7V AL TI7VT LT VT v 7 Hbie PCB & &
DB REZT D, LT2D> T IRDIINILET,
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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
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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 ]
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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

TXY AR AL AV ILALY E2E™ PR — R T A —T A, T DT RRGEEF DRI LR EFHC T A e 2R
— ISR DEES D ZEN TEDIGFT T, BEFORIZEZRBELIZD, ME OERM ALV T52L 7T, it T
TR XA RIS N TEET,

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

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

9.4 B5E

THXP R A AV A Y E2E™ is a trademark of Texas Instruments.
T RCOBEEL, TNETNOAEICFELET,

9.5 HESMEICET 5 FEEE
ZDIC 1L, ESD 12L& > THEHB T B A REMENHV T, THF VR AL AV A VI, IC RSB FITE e BRI L
A PR ET, ELOBVRWBIORE FIRICHEDRWES | T A AR TIBZNNHIET,
A\ ESD ICLBMARIE, DT RMEREIE T DT A ADTE R ECEIGI DIV ET, K72 IC DG, /ST A—FHb T
(AL T BT TARSNTOB NI TTHEME D BT, R AE LT <o TVET,

9.6 FAE
TR A A LAY VA R ZOMREEICIE, HRERRIEREO — B L OE RS RSN TOET,
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A G H
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Copyright © 2024 Texas Instruments Incorporated BHEHI BT 37— w2 (DB RSB ep) &35 15

Product Folder Links: LSF0002
English Data Sheet: SDLS972


https://www.ti.com/lit/pdf/SLVUB53
https://www.ti.com/lit/pdf/SCEA060
https://www.ti.com/lit/pdf/SLVA675
https://www.ti.com/lsf-intro
https://www.ti.com/lsf-bias
https://www.ti.com/lsf-pin
https://www.ti.com/lsf-intro-translation
https://www.ti.com/lsf-down-translation
https://www.ti.com/lsf-translation
https://www.ti.com/lsf-multi
https://www.ti.com/lsf-single
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com/jp
https://www.ti.com/product/jp/lsf0002?qgpn=lsf0002
https://www.ti.com/jp/lit/pdf/JAJSU93
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSU93&partnum=LSF0002
https://www.ti.com/product/jp/lsf0002?qgpn=lsf0002
https://www.ti.com/lit/pdf/SDLS972

I3 TEXAS
LSF0002 INSTRUMENTS
JAJSU93 — APRIL 2024 www.ti.com/ja-jp

M AAZHII, Ryo—2, BEIWEXER

LA D=3, A =Tiv Sy r =2 0 BROESZE T FHRA RSN TOES, ZOFRIZTOT AR
R CEDEBOT =TT, 207 =23, PER ZORF2 A M BETETICER SO LA RO ET, KT —
H—=bDT T FIREM SN TODHEEE, BEAEMOT s —ar Vo 7aB LTSN,

16 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LSF0002
English Data Sheet: SDLS972


https://www.ti.com/product/jp/lsf0002?qgpn=lsf0002
https://www.ti.com/jp/lit/pdf/JAJSU93
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSU93&partnum=LSF0002
https://www.ti.com/product/jp/lsf0002?qgpn=lsf0002
https://www.ti.com/lit/pdf/SDLS972

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
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 6-May-2024

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
LSFO002DTQR ACTIVE X2SON DTQ 6 12000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 J

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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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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 —>| A0 |<—
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 0O O 0O 0O 0O 0 O0 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)
LSFO002DTQR X2SON DTQ 6 12000 180.0 8.4 0.92 | 1.12 | 047 | 4.0 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

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA— |- 0.85

0.75

aws | | -

J SEATING PLANE
enTYE

2x[0.6] — = (0.1)
0.05
ﬁ (0.027) TYP 005 |\
|
% | ;
0.05 | H\ PKG
0.25+0.03 TYP —71 2%& + V ¢ H D
(0.08) ¥ ! 1
| | 0.25 |
Iy _\ ‘ X017
PIN 1 ID/ﬂ 1 PiG !
(OPTIONAL) ¢ | 45030

NOTE 5

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

4% (0.4) ‘

0.2) TYP
EXPOSED METAL
CLEARANCE

METAL UNDER 3
SOLDER MASK
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

4X (0.25)

(0.027) TYP —=

?

/
4% (0.271) !

(0.279)

4X (0.4) ¢

(0.2) TYP

SOLDER MASK:
EDGE, 2X

METAL UNDER
SOLDER MASK
TYP

(R0.05) TYP

4X (0.6)

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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