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LSF0002 & F T IR BHENE B A AR /N B B 3 X ) 7% e 2

3 Ui

LSF0002 #1432 Fr 0 m) B R 36 4, 1 B 751 A DIR 5]
-, XK IR AR T KRR LAEE ( 4T PMBus.

I2C 1 SMBus % ) . LSF RAIBIUAEBTMENE <
30pF RS2 FFEiA 100MHz f)_EA4T84f1 100MHz L
AT RN AN 50pF B S EE A A
A40MHz [ _FATE AT , Rk LSF &AM RFEL

1 Rtk

o To 7 1A G| B RR AT SR A X ) HE R R (O T SR S
ENEEREEt: S VExTA TEL VExTB /N 0.8V )

* 7E Vexta = Vexts W SCHRFSEIUITRICE

o HMESE < 30pF B, CFEEIES 100MHz (1) BAT#;
A 100MHz L AT
M N 50pF B, SCREEA 40MHz (1) BAT/ TR

(IEE S

A SEEIL AT FL S 2 TR PR X R PP A
- 0.95V « 1.8V/2.5V/3.3V/5V

- 1.2V « 1.8V/2.5V/3.3V/5V

- 1.8V « 2.5V/3.3V/5V

- 2.5V« 3.3V/5V

- 3.3V b5V

(M e L5 8 1 ( MDIO 8% SDIO ) »

LSF &1 1/0 i I gete it 52 5V Mk, Bt Tk Al
SN A TTL P2 . LSF RIS X E A H
() R B B FE P, [RIBR A R

5 LSFOx0x #%IAE , LSFO002 A 75 % VREF_A Al
VREF_B HLJiLL K& 200k Q@ i & HLFH#% . LSF0002 A

o RAFHLHIT
o ¥ TTL # 5V fif5Z /O 5
* ik Ron AI LG SR

H Veias 91, B W E S5 /O B2 f i
e (4 B A1 L YIEURH [ 1140 b P S S A 4

o bt EN i fE R BT 10 B E2E3 1))

i N N ™ N SRR B ﬁ%(‘l) ﬁ%ﬁ'ﬂ'(z)
) Zﬁﬁﬁ Eﬁ%lﬂiﬂu\l‘lﬂ {JC PCB Z‘ﬁéﬂé LSF0002 DTQ (X2SON, 6 ) |1mm x 0.8mm
© [FI8iERE >100mA |, 74 JESD 17 #ilja ,

e -40°C £ 125°C T{FiRETaHl (1) HEREZER SR 1.
(2)  EEERSF (K ox 58 ) ARRRRME , HFEIESI (ER ) .
2 NiA

* GPIO. MDIO. PMBus. SMBus. SDIO.
UART. 12C I H {5 B mE 5 i A it oAb 4z O
R G

B

AN T

Tk

VBIAS

6
A1 | sw | 5 B1
4

2
A2 3 :SW:

L=
1
JT_ GND
Thae T HER

B2

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
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T HFEE et 1 T2 THRETTHE ] oot 9
2 B s 1 T3 HEVETLI oo 9
B BB ettt eeenenes 1 T4 BAETNEERETR oo 10
BN T 1 - TR B B R . .o 1
B B ettt ettt nenn 4 B R B BB ettt 1

I B B a1 [ AR 4 8.2 HLAURT T oo 11
B2 ESD ZEZ oottt ettt 4 8.3 FHLYEAETEER I cevoveeeeeeeeeeeeeeeeeee e 15
LR 8 S ey TR g ORI 4 Bl A1 Rl oot 15
B PP BEAE I e 5 O R S R ST R e 16
5.5 BB UEE oo 5 9.1 T IR e 16
5.6 M ( FATEH ) BN =33V 6 9.2 FESCRE BEH A oo 16
5.7 FFREEME ( FATHEHB ) t BN=25Veieieeeees 6 9.3 TR TR oo, 16
5.8 FFRAEME ( LATH R ) 1 BN =3.3Veieceee, 6 0.4 TR v evvereeeeeeetee e e tes et en st aenas 16
5.9 FFREFME ( BATHEH ) 1 By = 2.5V 7 9.5 BRI A TS e 16
6 BB B E B oottt 8 9.8 RTEZ oo 16
T BEZHBEE oo 9 A0 BT TR oottt 17
T IR oot 9 MHME. BHEATTIEER e 17
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4 5| HAC EAThRE

SIS AR 2 L A5 22 )

GND [I1-7 %6}| VBIAS
At| <2 B> |B1
A2 |3 4t|B2
& 4-1. LSF0002 DTQ #}1% , 6 5|/ X2SON ( TALHE )

& 4-1. 5 ThRE

51
e L
B S
A1 2 /0
A2 3 e
H BX 17 He e 3 1
B1 5 o
B2 4 0
VBIAS 6 | PN
CER/GENES
GND 1 — |

(1) I=%A, O=fiih
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5 k%

5.1 4% B RKBUEE
18 ERIBRAA T (0 T AR BT A (RS A ] ) O

®AME  ®AE| B
Vi HNHER 0.5 7 v
Vio HNf R @) 0.5 7 Y,
RSB B IV 128| mA

Ik LD VACEV V<0 50|  mA
Ty ghi 150 °C
Tstg A7 -65 150 °C

(1) BB RABE [ FIBAT P RES NS EATE UK AR . BN AR ABIE [ TR SRR S S R BRAE & S 174611 LAANI AR A 3
M2 At T RERS IEHAIBAT . WIRAE W& 71T ZLAMENAE X RAH G TEHNAER] | SFTREA 258 & IEHIBAT | XA RE S Rm 2 1F

FURTEEYE. ThREPERIPERE | JRARHT A A d o

(2) SRS A N R NS R PR AR, W e B A N RN R A

5.2 ESD &%
ZiH L V2
V(esp) GG NARBCERER (HBM) , 754 AEC Q100-002() +2000 \Y;
V(esb) LN G 7 HL A EIR (CDM) |, #54 AEC Q100-001 #xiE +1000 \Y
MR RS (HBM) , 754 ANSI/ESDA/JEDEC 22000
) JS-001 #RuEM -
V(Esp) el — - v
A (CDM) |, #54& JEDEC #iit JESD22- £1000
Cc101@ =

(1) JEDEC 3ck4 JEP155 #i5E : 500V HBM wf scHlfeksifi ESD # bl fE F a4k 77,
(2) JEDEC ck4 JEP157 H5E : 250V CDM AT szHL/EHRE ESD #5HIRiFL F 224k .
(3) AEC Q100-002 &7 HBM 7 /7l ik b 2475 £ ANSI/ESDA/JEDEC JS-001 i -

5.3 EUUBIT &AM
1E B AR XS N B TARR B A S ( BRAERS AU )
25 B/ME  BoRfE| BA
VBias FEH R 0 55 \Y
Viio LOPNE TN A1. A2, B1. B2 0 55 \Y
Ipass SRR 64| mA
Ta H AR R R 1 AR B -40 125 °C
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5.4 REREE R
LSF0002
Hfrpr() DTQ (X2SON) Ay
6 5| Bl
Roga SR 294.4 °C/W
R 6 Jc(top) LEE AT (TR ) B 188.9 °C/W
R 4 2 HL AR PR 216.8 °C/W
Wt 45 B IHRAE S HL 26.5 °C/W
Yig 253 FL BRI S 40 216.0 °C/W
R0 yc(poty iR HT (JRIB ) B ANiEH °C/W
(1) AXRFIHRIRREZE L , S0 M 1C BRI br P F At
5.5 HLS e
18 HARIE RS AT 1 AR R E WIS ( BRIER A UL )
SH RS A H#AED) mAE FARL
Vik I = -18mA EN =0V 1.2 Vv
IIH V| =5V EN =0V 5.0 “A
ICCBA VrefiB = VEN =55V, VrefiA =45V, |o =0, V| = VCC EJZ GND 1 HA
Ci(ref_ABIEN) V=3V 5 0V 1 oF
Vo =3V &}
Cio(off) o\c/) , * Ven = 0V 4.0 6.0 pF
Vo=3VHE
Cio(on) 08 ‘ e Ven =3V 10.5 12.5 pF
Vief A=3.3V ; Viet B = VEN
Zre 8.0
Vi=0, lo=64ma  |Vret A= 18V Veer s = Ve 9.0 0
Viet A= 1.0V ; Vigt g = VEN 10
=5V
Viet A= 1.8V ; Viet B = VEN 10
=5V
V=0, lo = 32mA 0
ran @ Viet A= 2.5V ; Vier B = VEN 15
ON =5V
V=18V, [lo=15ma | Vera= 33V Veers = Ven 9.0 0
— — Viet A= 1.8V ; Vit B = VEN
V=10V, lo =10mA =33V 18 Q
— — Viet A= 1.0V ; Vit g = VEN
V=0V, lo = 10mA =33V 20 Q
Vizov, lo=toma |VreA= 1OV Veer s = Ve 30 o

(1) P SAUEIE Ta=25°C T llfs.
(2) fEENIFRITERERT , AR B S B R R R, R/ SR A 5 I (A BB ) IR L RE
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5.6 FFOORHE ( TATH# ) : By =3.3V
PRV B AR KT M AR E A |, By =3.3V, By =VIH=Ay+ 1, VIL =0, f1 VM = 0.5Ay ( KAk A8
@) (MY 6)

E 20 R A B/ME MEE BAE| $4
Cp = 15pF 0.3
TeLH A1 BT 380 e FESP AR 4B IR C_ = 30pF 0.7 ns
(A ) A LB B (i ) B s A P 1
C, = 15pF 0.4
TPHL 1o LT B P A R IR C_ = 30pF 0.8 ns
C, = 50pF 1.2

(1) EEERCREE |, RAE IR,
(2)  FATEAR o SR AR AR S .

5.7 FFRAetE ( TATH# ) 1 By=2.5V
FERLAN SR XS T B CAR IR EESE FE A4S | By = 2.5V, By = VIH = Ay + 1, VIL = 0, il VM = 0.5Ay ( KA A 38 )
@) (z1i6)

SH WA BAME HAEE BAE| H
C_ = 15pF 0.35
Tein % HF 2 R P AL R AEIR C_ = 30pF 0.8 ns
‘  |cL=50pF 1.2
M(iﬁﬁA)AaJ@BilJ(iﬁﬁtH)BakACL=15pF 05
TPHL o HLT B P AR R AR C, = 30pF 1 ns
C_ = 50pF 13

(1) EIERUREE |, RAE IR,
(2)  FATEH B ACE SRS .

5.8 FFrtE: ( LATH#: ) : By=3.3V
FEREUH RIS T I TR ETE B A |, By=3.3V, By=VT =Ay+ 1, Vref A=VIH, VIL =0, VM = 0.5A\ f1 RL =
300 ( BrAES AV (@) (25 756)

SH W% BME BAEME BRRME| B
C_=15pF 0.4
TeLH I P 21 o HE P AR R LR IR C, = 30pF 0.8 ns
X | CL=50pF 1
MCHIN)ABLB F (il ) BELA
C_ = 15pF 0.4
TPHL o P B AR SR SE IR C_ = 30pF 0.9 ns
C_ = 50pF 1
(1) EEERCREE |, REEFHEN.
(2)  FATEER o RO A U BR B
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5.9 AL ( EATHH ) 1 By=2.5V
FERIY B AR RS T IO TARR VS 1S | By = 2.5V, By=VT = Ay + 1, Ay=VIH, VIL = 0, VM = 0.5Ay 1 RL = 300
(BAERAGHI M @)Y) (25 4 6)

24 PR KA BME MRUME EOKE| EAr
CL =15pF 0.45
TeLH A1 BT 380 e FESP AR 4B IR C_ = 30pF 0.9 ns
W (A ) A B 5 (it ) B Al 1
C_ = 15pF 0.6
Ter | @ HTENRHPAERER C_ = 30pF 1.1 ns
C_ = 50pF 1.3
(1) EEERREE , REA TN,
() FATEES - O A D
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6 ZHMERR

Vt
USAGE SWITCH
RL Translating up S1
Translating down S2
S1
From Output o open 3.3V

Under Test S2 Input M 5’; Vi

CL Vi
I (see Note A) {

- p— 5V

- Output M Sk Vi

LOAD CIRCUIT VoL

L

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

TRANSLATING DOWN

A C BIEHRSLA AR,
HA TR RS2SR AR : PRR < 10MHz , Zo =509
C. SXRIEREHETH—A , BRI ERR—IR.

w

,t < 2ns, t < 2ns.

Bl 6-1. Fath SR B
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7 VE4H B
7.1 MR

LSFO002 fg f T e | A A 3 D R RIS /T e tF sl R RIERAE i |, HHAE Vexa = Vexs I REBS L
T, M2 BE NS F/ZE S, LSF0002 (1) 1/0 AT LLE T HIGH-Z A1, LSF R4 284443 & & fE IR IR 5h 2%
HERE SR 11O BN s . a0 24 i B e P2 AIAT 5, LSF A DLk 3] 100MHz. LSF &40t 0] FH 164
WIRBN 2R RN 110 RN . A RS EFIEITHIME | 15Z 5 Logic Minute 2155 @ 7 #F LSF #7IXK
VBN

7.2 DIReTTHE K]
6| vBIAS
—
M |2 gy L5l Bt
|
A2 |3 [onl 4| B2
1
—
7.3 FetE i A

7.3.1 B30 ] 4 % 7%

LSF R 5152 H 30 A # s B e as |, TARHUEVE Ry 0.95V £ 5.5V, XFESCRFAE 0.95V £ 5.5V Z [Al#E4T XL [
HL R B, R U B B T E R 5 R 51 B 6 TSR 30pF HLAAN 250 Q@ R HIBHARIITR R 4L , LSF &7
SCHRARAIE LR T 100Mbps (4 T FT o 42 1) & 1A b 1 SR 50 & R0 A h s H 30T DU HESR BT IR ( AT RERR 22 1
PLAPHAS ) o FE RATMUN AT B MEE R fe w0, RAREREE] B dw Rt A MRTAR IR
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7.3.2 Vgias/ 1865

ZAH VO I, Veias Hi A RLAE FL e B 8] UBUR RPN IR ME ( OIS Vexra ) » 248 B Wi sz T4
AL T BLPUIRES | AU Veias 1AL ZARHFIFEH (GND) |, B ANy b hr B P& TR SR sl 2 25 . A
M Veias 51 &S 2w & 1/0 S8TE. FINERAE Veias LAEHIEBOERES | st iR ttfae il

3.3V
VEXT,B 1.8V
VEXT,A

1kQ 1kQ

B1 — A1
18v Lyl i
VBIAS
01uF ——

B2 T_I_T A2

E 7-1. Vgias EEEBARK HIE

JHR 11O Z3AF BB s IS T eSS LSF B IR SE ANIA] | XHIBAT I 520 . A7 S ] A FH 6 e 51 BA ) B 22 T4
B85, WS X LSF AL/ [E5E 7] I R -

R 71, HRESI HThRER

I Vpas 51 B RS
E%ttlif‘j% VBIAS An =Bn
L RS

7.4 SHFThRARS

XFFAEANEIE (n) , 24 An BGBn 3 FOGRHSPRS , JF9R4E An A Bn i 2 (A S — MBS AR 5 AR Bn B¢
A i VR AR . JTRHIMR Ron P SEILE A /IMERRIE IR AE 5 2% FUAIERE

RT-VILE TSHESATHRER . A% LSF RANGHFIEHISITMEZ VMG R | WS W 7/ LSF ZA[H T F 17k
He FUEH LSF FIYHTT AT H 1 AL

R 7-2. HETIRE

kcZ1a RS TR Thee
B = (i il A (U SR SRR 2 B L
- ( P )
B%EA(TITH#R) o . 2
- B A DL FERE BT Vexra @
B ( FbHpL )
A= (T N Eifﬁ ) B b B R T SRR 5 A (UL
A F B ( RATHAH ) " \ =T ,
A= BT ( aﬁﬂl? | B MU ML HHHITE Vixra , 05 EH% Vexre HIURHUE
= PH YL

(1) FiREEARNES R GTIRh& EEhKE , B ATRe e A B g

(2)  AMTTELERZ Vera , SOV RRIRBIRE /) , B ] —A> bR PSS B A Vexra Z o RIORZGUAE 2 KIS 17541 HB5r /)
ME .
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8 N L

&iE

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

8.1 MAIER
LSF & F D0 TR BHESR 4 LR AT U e . 3% 8-1 SRt T gl 0, DA LSF AR A (A RL s i, st
FI SRR R EL

% 81. ATHE NEOK EEEHSE
BAELHR WEKRE 0O
LSF0002 2 GPIO. MDIO. SMBus. PMBus i 12C

% LSF0002 fr—ie E BRI -

o LSF 2883 TH , MARIETZM S (ARETEMBRBENELZER | ESH TXB &241) .
o AEEMF 1/Tpd THE B AR E s 5K

* Vexta/Vexts BA 11O ERIAMI L JE A R .

o Vpias MIEREF|EAE 1/O AbFE 3 B A% H T

8.2 AN
8.2.1 &0 (IZC‘ PMBus. SMBus 77 GPIO )
3.3+10% V 1.8+10% V
Vexts LSF0002 Vexta
6| Veias
0.1 pF[_
33V Device o Rez~ l R ?Rﬁig 1.8V Device
< B1 |2 TFT 5 A1 %}
¢ J B2 |3 T*T t 4] A2
}r 2
1
JEND
& 8-1. F TIF IR LB S A s % (LA MDIO J941 )
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8.2.1.1 #itER

8.2.1.1.1 /B EE

e EEF, Vgias B 1.8V HUJEBARHLIE (Vexta) AZEHE | Vexrp WEN 3.3V, A1 Fl A2 J83E ) 5 oK ¥ HL
%:J:‘ VEXT,A , B1 jFD B2 @iﬁﬂ"]ﬂ%ﬁi@'ﬁﬂ EEAE%%: VEXT,B°

LSF0002 F.A5 Vgjas i , iBIEE A S 3K E GND rf 25 284F , M AT fs 110 BT &BHAs. LSF R84
FIF R B R e 28 | I ThREAR WK, TI @R L 3 LSF KA XL H M ( 12C. SMBus. PMBus &
MDIO ) .

&E
LSF0002 A 7=2E 200k Q@ fiw B HiLFH 28

x 8-2. M T &M ( B PABRE |, Vexta  Vexts )

2 B/ME HRUE BNE E: XA
Vexra ) FAEHE (A) 0.9 5.5 \Y
VEexTB FEHE (B) Vexta + 0.8 55 \Y
VBias Veias 51 BI_E i\ B VEXTA Vexta *+ 0.8 \%
Vpy A R LR 0 VexTs v

(1) Vexra ZRA TR R P
* 8-3. MABAT#M (JFRECE , Vexta = Vexte )

¥ BME P A B
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T (B)
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8.2.1.2.2 & L #r AIHELIA D

LR HEETESE LRSS LT SERENRETCHHEREHL KL 15mA. XA LKA 260mV &
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aerpofos B, R 15mA IR BGE T2 LSF RPIGAFHI -, £ 0.175V I AR HL IR ) &1 06 20
M= ER B2 5 B, JEOREF VoL. BB /NG R IR, TS K Voo

#* 8-4. LR FAHEE

Vo (0 @) 8mA 5mA 3mA
P PR (Q) +10%0) (Q) FRRRE () +10%0) (Q) WA (©) +10%0) (Q)
5V 581 639 930 1023 1550 1705
3.3V 369 406 590 649 283 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 17 170 187 283 312
(1) VoL = 0.35V B 5753 H
(2) ML L Tt 9 8 VoL = 0175V
(3)  +10% HAME Vipp 70 A Hh B 9% 72
8.2.1.3 M Hh£R
4 Input
—— Qutput
2 S
=
=
g
2 4
0 Hl' G
-1
0 50 100 180 200 250 300 350 400 450 500
Time (ns)
& 8-2. FriRm## ( 1.8V £ 3.3V, 2.5MHz )
8.2.2 JEE R HE [ F

BEANIEIE IR (Vexr ap) T LRI EBHES M E . 14 8-3 R 1T RXAR AL -SR] A
KEWIEFHNE L VMG L | WS /] LSF RV 172 1 [EF 1 D

1E Vextp FHi% 5V H Vexra EHE 1.2V MBS T , FrABIERREH T 1.2V, sB Al —A Bhr bR e

S I ) T L

o HHRATTHER (5VE12V) :iliE 2 JER THEER—ANnFl. B2 N5V (&), A2 #iHT 1.2V,
B2 A OV (1K) K, A2 8T oIk sl MK .

o BN LTE (1.2VE33V) liE 1 ERTHEERN— Rl A1 8 1.2VE, &AL, JFH B1
JHIEE RB1 g 42 3.3V, 2 A1 NRHTRE , B @ M Ik s MK T .

o WM TFATES (3.3VE12V) (#HIE1 EBRTHEERN— R, B1 BN 3.3V B, A1 #lisH
1.2V, B1 KSR, A1 S8R R IR S K H .
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5V 1.2+10% V
Vexts LSF0002 Vexta
3.3V 6|Veias _
0.1 plj_
RB1 = RBZ = :|: RA1 = RBZ = .
1KQ 1kQ 1 1KQ 1kQ 1.2V Device
GPIO )\ B1 |2 sw 5] A1 )\ GPIO
1 B2 4] A2
GPIO . 3 sw . GPIO
1
T

Kl 8-3. {1 F] LSF ##HasitfT % i R B i 51

8.2.3 Vet B < Vier a + 0.8V A1 HH1 [EFEH

W RIZE 77 R oy Frid W Vexrg> Vexta + 0.8V B R BEAERTHN SKIEAOME R HI , 8 1H0m]
£ Vexte < Vexta *+ 0.8V B TFigiT.

BRI TR (Vexts > Vexta + 0.8V) @ fEXFHLL T , A JUANTE 2L L e FELES Rl S IE AR ) B T e 4. 4 B
B A AT PRI R, A D 1/O S PR AT Vexra , DVEIRUE HET RIS ARG HRITIEZ U | i
S (/1] LSF R IYH T F 17465

VEXT,B < VEXT,A + 0.8V J‘:E_ﬁ‘l?@g* : EJ‘Z*EF‘T‘%E%T , VEXT,A Pl VEXT,B Z[‘Eﬂ‘/&ﬁ/@.%kﬂg | 22 ) Kt A {)[“J 1/0 Qﬁ-'ﬁ
D’I%‘%ﬁ%ﬁ’fj?f VEXT7A EEESALI\ y ffﬁK%%iﬁ VEXT,B - 0.8V B‘JEEHEALI\O @]Jﬁl:] , ﬂﬂ% VEXT,B = 1.8V E_ VEXT,A =
1.2V, W) AUl 1/O K Ar 22 K4 1.0V L . Rt | EEAE ISR R AT T igAT | 200 2 DA T B DS v e g o

BT Vexrs LAUKT Vexta (Vexts > Vexta)

o BAE A 1/O B b2z B FHAS | DME &R A ER BT R HE.

K 8-4 JE/x T B A, 4 LSF0002 2L T 1.2V o 1.8V i#e, HWELNIE | #7443, IR EH
T HARES S #l 1.8V o 2.5V, 1.05V o 1.5V £,

1.8+£10% V 1.2+10% V

Vexts LSF0002 Vexta

. RB‘] = RBZ = RA1 = RAZ = i
1.8V Device 1KQ 1kQ l 1kQ 1kQ 1.2V Device
B1 5| A1 %}

B2

ANy

& 8-4. f# ] LSF0002 31T 1.2V & 1.8V HF#s#
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%* 8-5. il TAEHBE

2 B/ME HRUE BE E: XA
Vexra ) FAEHE (A) 0.9 5.5 \Y
VexTB BRI (B) Vexta + 0.8 55 \%
VBias EN 51 E i N Bk VEXTA Vexta + 0.8 \Y
Vey A R R 0 VexTs v

(1) Viexra ZERI9FA AR SR HLE HF
8.4 fiJ=
8.4.1 /G755

BT LSF RAIF R E Fes | BG5S ER LA PCB MR mEM . Bt | EHAT U
ERE

o RFTREAEREAS AL, LAV AL A O SRR Bt/ iy F P 2% R B
R LSF SR CE AR/ T RESEIL e s 0 ) o7 B
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8.4.2 7 fjn bl

|

e

| . ) SE
lato Vey A I i ¢

| Via to Vpy_ Via to GND Lo |

| ) |

| Via to Vey s e Via to Signal Layer |

>

" l

SDAg € >

3
3

6
—O = 4

f/} SCLg @
*Pullup Resistors are not required to be adjacent o the device, and can be present on the I°C line elsewhere in the system

&l 8-5. AT LA R

SD Controller |1 LSFO10x SDIO Connnector
1.8VIO SDIO level translator (3.3VI0)
( )
Device PCB N
TP2
& 8-6. BIHNE
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- FENALEE (TN, - &/ LSF F J 77 Ik T4
- FEINAES (TV) , 7 #F LSF 211 thi & H £

- EINAES (T, £-0F LSF R A EHEHE T Y

- EMNALEE (TI) , LSF Z AR5 12 i 4 e
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FENCOR @A | 15 FHE ti.com BRI bSO, ity Ay AT , R ATRE A G i £ B 5 Edi
. ARESIEMER , WEEEM DB SO P S BT e K.
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9.4 Htr

TI E2E™ is a trademark of Texas Instruments.

Fr A b % B BT & I =
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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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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 O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
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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