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6.9 KRAVFH:
4.0
Input
35 Output
____,_.---._.--—-—""-‘—'—
30 —] _k‘

s el \
iy

" (1] \
[ 1 N

Voltage (V)
in
"-]
\
—7
-
.—-—-—"""_-————_.

0.0 ——
-0.5
i} 5 10 15 20
Time (ng)
B61.2TF) A4 FH YT 4 (50MHz TD 1.8V 05 3.3V ADREZEH#)
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7 IN5 A —4 BIEBR

Vr

é USAGE SWITCH
< Ry Translating up S1

I Translating down s2

51
—¥o Open S —————— 3.3V

From Output __—¥o Open
Under Test s2 Input ;rf Vi S'F Vi
CcL | ViL
I“ (see Note A) | |
| |
- ——— 5V
Output * Vi g‘ Vi
VoL

LOAD CIRCUIT

TRANSLATING DOWN

MOTES: A. C_ includes probe and jig capacitance.
B. Allinput pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z5 =500, t, =2 ns, {; = 2 ns.

C. The outputs are measured one at a time, with one transition per measurement.

7-1. K hD&FE
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13 TEXAS
INSTRUMENTS
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8 FHHAREEA
8.1 &

LSF0108-Q1 IL, T AADA L X —T A AL VT TV r— a0 D BIREE CHET LV AT AT
fEfICXxEd, LSF0108-Q1 I%, A—T L« RL AL« RTA NN T —Z |0 IZHHRSICWAT 7V —a TOE I
i CT9, LSF0108-Q1 )27 /L7y 7t L A7 7 MZEY 100MHz 2381 T& %9, LSF0108-Q1 %, Vv =
T RTANPT =2 0 (ZHERR SN CNDT TV — a2 b i &9, TSROy v T v 7 LEEOEEIC
DWTE, [~ L FEBIEL L v T AL —4 D LSF 773220\ CD MLogic Minute | hL—=27+ L) — X%

BRRL TS,
8.2 Ny /A

A1

A2

A3

A4

A5

A6

A7

A8

Vref_A Vref_B
2 ‘ ‘ 19

LSF0108-Q1 | 5

3 18
SwW

4 | 17
sSw

5 | 16
Sw

6 ‘ 15
sSw

7 | 14
SwW

8 | 13
Sw

9 | 12
Sw

10 | 1
Sw
1
GND

EN

B1

B2

B3

B4

B5

B6

B7

B8

12 Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LSF0108-Q1

English Data Sheet: SDLS967


https://training.ti.com/introduction-voltage-level-translation-lsf-family?cu=1134826
https://training.ti.com/logicminute
https://www.ti.com/product/ja-jp/lsf0108-q1?qgpn=lsf0108-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSC81
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSC81H&partnum=LSF0108-Q1
https://www.ti.com/product/ja-jp/lsf0108-q1?qgpn=lsf0108-q1
https://www.ti.com/lit/pdf/SDLS967

i3 TEXAS
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8.3 H4BESREA

8.3.1 HBN A MEEEHR

LSF 770D F X THOT A AL, BB G HEEL L - b7 AL—2TF, LSF0108 (RKS #3557 —27) 1T, Vier A
P T 0.65V~5.5V, Vief g IR T 1.8V~5.5V TH, LSF0108 (PW /3 —3) 1Z, Vit o IR T 0.9V~5.5V,
Vief B IR T 1.8V~5.5V TT, ZIUTEY, =T - RL AU EI T v a2 N TV r—1 a0 T, FRE & 03
S PR BT A AN AT RE T3, LSF 7 7301%. 30pF O &L 250Q OF VT v 7 {ikHiaFI 54 —7 v KL
AL DY AT LT, 100Mbps & 2 DARIEERE DL VW T 7V r—a  ACHISTEET, arhe—JD M NI A
WY T 2T e TNNAAOHEINT, EBOL T v o VE i A — 7 R A UNITEET (AT v 7B LB

Ba®0), T AAAOEES | B IE AT ARERETIL, A flIEr— S ARERE XN ET,

8.3.2 HAhAR—7)
110 B A =T AT BT, BIETIZ EN A% Vi g (CIEFERERE L, [l 7 DY %2317 ZKHT (185 200kQ)

%ﬁbf/vrﬁ%b (Veep) ([CINT o7 THMENRHVET, EIRB AR, BEIEIEIRE, I 3EER I A A —
H U ZIRREIZT DITIE, EN B2 Low ICT 2 ENHVET, EN EUNETHIT Vier g BB T DU ENRHY |
TNT TP HE TN =T - RL A FIANTT =T N HZEEMEL T, ZIUTEY, Vier g TEN
AN L, F Y RN A ASAT AL Tl e B WA 1THZENA[REIC/R0E T, T A ATRE L EIRE MR 951
13\ Vit g ICT7ANH - TPl 52 LR L £,

33V
Vees

1.8V

200 kQ ;
Vref B F Vref_A
[
lel

1
l A

B 8-1.EN EX % Vo g CEHEEEB LUV TNT v THEREN LT Vecp ICHER

T =T R A O TARAAOEIRELITIE, LSF I SN BIREE 72 AL O TX | BifEICE 2%
H2FHA, AR—T N O HEOZEICOWTIE, [LSF 773U TOAR—T7 LB O e T a2
TLIEENY,

% 8-1.EN E>DieR

AH ENO B F— 5K ORIE
Vref B CE PR An =Bn
L INAAE—H R

(1) ENE Vigs g BP0 27 - L~LCHilEISET,
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833UxvydTIN-T50Y

DT RARINE, D7eEb 1 DO =T DY = BT I T T I RNEFNTOE T, ZOMEEEIERL T\
~/L_Ol/\ﬂ T =S =R DR —VIIH D R |2 va 2SR TSN,

Dy BTN T T F R R ORI O AR GE T HOIENL L, AEDEF R (AOI) 128D QFN Ry
—VOMENEG IRV ET, Yy T T 7713 BUTRT IO, FHEEHORIREZIBINT 572012, T4

TNMLECZBEYTEET, Zhud, FAR - 71y bl 1’FE§ZTZ>0) (BB ET, FEMIC OV T i\ AA =5
V2B D2 TR <7EEN,

8-2. ¥AFFHRDITYITIV- 7520 QFN Ny — 8% QFN /Ny 4 — S OHEIRS R E R

Package Package

Solder
Wettable Flank Lead Standard Lead

8.4 TNA ADHEETE— R

£ Fx2/L (n) T, An E7201E Bn AA—F2 Low 1Z7258, AA v FIZLD An AR—Re Bn AR —MEIDMEA B —F 2 R )
ALY D Bn F2id An AR—F2Y Low (2720 FE T, AT D Ron MMEWZ® | I/ NOARHRIESE &/ NO1E 5
EHTHERTETET,

TINAZADEEOBEE A | 3% 8-1 |Z/RLET, LSF 77V DT NSARDOEREENE DFEMIZ DUV T, [LSF 773V %fE
FAUTZ R ETLSF 770 A Lo F A # e 7 A 2SI TLEE N,

& 8-2. T/NA ADHSEE

fEEnFmE (1) AFIDIREE ZA T DIREE o
B = Low A A BIOEEIEZAL Y F A LT B HOBEETT LT
(A —F 2 R)
B /b A (BEZ )
B = High i ABIDBEIEL Vigr p 17727 @
(A e —H )
A = Low A B MOEITEIEA v F 2N LT A MOBEETT LA
(A =& R)
A1 B (FIELH) A
A = High A7 B MUDTEIEIL Vier a 17TV T EI, Vpy BIREELETT LT v

(BB —4 )

(1) FULAN =L F UL, BA L E—F R RTANEER L CT 7T 4TI LN TLIEEW, 77T 7 BB 358 SABADFEAE
THAREMERHVET,

(2)  AflE, EFEEEDE ﬁ%m&bét&) Viet A ECTNT T 520, TANT w7 BIEAEAL T Vigr o JOBELSTINAT v 7 THZELTEET,
MHELSENESRAE | 2o o ab OERRITH IO L ERHV ET,

8.41 AES LUBREZEM

HEEH (555 A DD B IZEEEISIL, An AR—R2% High a:focz)é:‘ A F A TR0 FNT T IR B
SNTVDT AT 7 HPUILD, Bn R—E2 Vigr o FOmWEEICHEISNET, ZOKREIZID, ﬁﬁﬁ%ﬂfﬁl%z Bl
PIT, 2P NIRRT B EELEEE O T — AL AT TEE T, A ARITIL, P Ty FHHNE 2
BECYT, 2= AR, =P AR T A_XARDE S BA—T 2 R A THIGE ., FRIIANOV—7EF D 1A %
R DG EICOBT INT v TN LT,
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33V
Vecs
200 kQ LSF0108-Q1 18V
Veea
Vref_B Vref_A
EN
0.1 pF
RE‘\ %
& * B1 A1
3.3V 18V
Device Device
B2 A2
GND
B8 As
\f\ J\

8-3. 7y aZNBLUF—T> - R A VBB OREZROEREEH

LSF 2 AL/ ATl Ik KT — & - L — e U VB O 2 SOBEBERBERITEREL TLESW, g KT —# -1
—MI, HEZOND ERV Ty ICEERBRLET, 7 EiE, BIRMEERINL -7 VT 7B KA F L
T, N1V IR KT —# L —FrDOA K2 TRV VERORERLET, EHLOLHEEME TT, @ CEIESE DI
1%, RC 8% /NS<THMENRHNET N, ZAUTIXERIIZRR T A NGB T, AR I SHEE T — & L — Ry
VIBRDOFFIZOWTIL, [LSF 773N AR EL I T4 2B LU TLIEE N,

1 _ 1 bits (1)
3 x 2Rg1Cg1 ~ 6RpB1CR1 \second
Vceca VCCB( )
I, = Yeea | Ve () 2
OL Ra1 Rp1 ( )

R RS - High B33 Bn AR—FD An R—MIBREISILD L A0y FIEA 712780, An R—ROTEED Vier o TR
ESNTBIEICIToTINET, TAAADWMNC, FAT o T HPA BN TEXET, AT o7 O— ) E7-1
ﬁ%ﬁff%é%ﬂmhﬁﬁ%@if BENENZT 2T NV NIV AI NG EEE BRSNS 513, B oK%
BB ZEMTEET, AIDOL S —_A~DU—ZEF D 1uA REOBE . A MIOPTL VR ZENTEET, S+
FINT TR E A L WZORIL, 7y 27 VIR — 2 A ~O R R I c&F 4, 4—7
VeRLAL NIV AIYZDIGE | AT RU A HIEHAM T High ITERE) TE2RW e B N7 AT v 7 It
METT, FAALZOEEOME A | # 9-2 [TRLET, LSF 77D F A ZDOMEREEED ZE/ 2>V Tk, TLSF
TR L F AR ETLSF 7 70 % AL 72 E AR T4 22 B CLIEEN,
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i3 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

97 V=g RE

e

LT DT 7V r—a G, Tl @@%uﬁ'nﬁﬁ% Z aiﬂé%@f 372K, Tl TIXZDIEEfMMEEITE a2 ME

TRAEWZLEE A, %

D B

'S a VST
MET, BERIIE FORGIEIL LM

B ONWTIE, BEEROBELTHIBIL QW =722 i
QELTXMFZLET VAT LOWREEER T DM ENHVET,

9.1 77V —2 3Bl

LSF0108-Q1 S A AT A —F v - RL A FIT v a S e B —T s A ADBIF LA FITTEET, & 9-1
IZ. LSF0108-Q1 THAR—rEIN TWHIEIF T v RN EFEILUELL T VLoD arva—~<EziZ7 L ab-A

R =T AR LE T,

RI1.BEISVAV—%, AY2a—RELBTVIAL -1 29—T M1 RRA

A%

FrRIVE

A F—T AR

LSF0108-Q1

8

GPIO, MDIO, SDIO, SVID, UART, SMBus, PMBus, 12C, SPI

LSF 77U DT A AT O EERER FHEEL LU FIORLET,
© LSF 7 ARFAA 9T« R=ZTHY, Ny T 7 N—=ZATEDVERA (NyT 7 N—=ADT A ZXTHH TXB 773

ez ),

« ATpd ZHL TREDT = - L —hft 2L TEEE A,
. VCCB/VCCA X Vref B FX Vref A ERIC TS EH A, Veer | 1% LSF 7 AR AR SLD B IO EIRE LA R

L. Vref B 13 200kQ HEHFLOBHANZHD Vigr g B> (K 9-1 DLV 7) OFEFEERLET

16 Submit Document Feedback

Product Folder Links: LSF0108-Q1

Copyright © 2023 Texas Instruments Incorporated

English Data Sheet: SDLS967


https://www.ti.com/product/ja-jp/lsf0108-q1?qgpn=lsf0108-q1
https://www.ti.com/ja-jp/lit/pdf/JAJSC81
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSC81H&partnum=LSF0108-Q1
https://www.ti.com/product/ja-jp/lsf0108-q1?qgpn=lsf0108-q1
https://www.ti.com/lit/pdf/SDLS967

i3 TEXAS
INSTRUMENTS LSF0108-Q1
www.ti.comlja-jp JAJSC81H — MAY 2016 — REVISED JULY 2023
9. 2RRTRMNET TV — 3>
9.2.1 I2C PMBus. SMBus. GPIO

Vpu =5.0V
Vref(A) = 1.8V |
200 kQ
Vref_A Vref B
LSF0108-Q1
18V SF0108-Q EN []Rpu
i
Vce A1 B1 Vce
GPIO SwW GPIO
A2 B2 —
GPIO sw GPIO Vpu = 3.3V
| .
A3 B3 Vee
GPIO [« SwW GPIO
A4 B4
GPIO SW GPIO
‘ R u[]R u
A5 B5 [l] P P
SCL SW < SCL
A6 B6
SDA SW SDA
‘ I:l]Rpu [] Rpu
MDIO SW MDIO
\
MDC sw MDC

9-1. EBHOERE L NILADORF ALK

9.2.1.1 R51ELE
921114 Rx—TI, Tat—TN, BERUT7 VI RBEREDHA RS5A >

4 9-1 1Z/R T LT, Vi g 13 200kQ DHEFLZARH LT 5V D Vpy BIFITHESAL, Vier a 13 1.8V DOEPRIHERL
RTOEF, A B0 A2 Fr 3o ik A BIE Vier a 125 L<, BT 5L B2 F v XA DR A A EEIE Vpy
LR ET,

LSF0108-Q1 121X EN A/123%0E 9, EN % Low IZFRTETHE, T/HAAANT 4 2—T /L EF, TTD /0 A

B —& L ZIRBEIZ2D £, LSF0108-Q1 1T AA YT« ZA T DB ELEHe ThH DT80 . HE B INIFEF TR R0 ET,
W57 7V r—ar (12C, SMBus, PMBus, MDIO) TiZ, # (2 LSFO108-Q1 A X — 7 /LC§ DI EaHEEL £
—g—o

K92 7TV —=ayOEEFMH -RKS Ny =2

IRTA—H wx/IME FRAE(E BRAE L7174
Vit oM U7 7L REE (A) 0.65 5.5 v
Viet B V7 7L AT (B) Vief o+ 0.8 55 \%
ViEn) EN 2 CHOASEE Viet A+ 0.8 5.5 v
Vou TNT 7 BRI 0 Viet B \Y

&93. 7V = a DEERE -PW Ry s —2

IRTA—H w/ME FEHEfE RRAE Eifr
Vit o (M U7 7L RBIE (A) 0.9 5.5 %
Vief B V7 7L A& (B) Viet A+ 0.8 5.5 V
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LSF0108-Q1 INSTRUMENTS
JAJSC81H — MAY 2016 — REVISED JULY 2023 www.ti.com/ja-jp
&9-3. 77V — a3 DOEMERME - PW /8y &7— 2 (continued)

NIGA—F B/AME BRAEE BRIE L2174
ViEn) EN B> CTOASBIE Vier o+ 0.8 55 \%
Vou TNT T EIREL 0 Vet B \

(1) Viet alE TRTOATIEH IO THRARDEEL T DRERHVET,

ey
Vit g 78 EN AHZLF 2l —hTEB LT, 200kQ O/ AT AHEHALETT,

Vief g (CIETAVE - FUA A T D LR E T, iDL TN AT IV T 4% EBT D20, Vs g B
U V| EN) X Vref_A ct@ 1.0V I_J<ﬁ—é\_<ké’ﬁ4%bij—o

9.2.1.1.2 /N4 7 REE

W72 EED T2 IZIE, Veea 1ZH T Voo &9 0.8V LLEELS 24 EAHYET (Veea + 0.8 S Veeg)o Vier B 28
EN ATy &L ’T’W'W%J@’@Jk/*‘%?}bf%ﬂﬁ&f‘%éiﬁl:fféczbi\ 200kQ /3 A T AHEHASHETT, A
W/ ARNKHA DT | Vigr_g 73D TYRAD/RAIZ 0APF O3 T EHEARLET, e D> F AL T VT
A& BB D120, Viet g BED ViEn) 13 Viet o £ 1.0V B<TLILEHEREL T

T a VN T A AEE LT EN B2 BEEEE 501X, LSF0108-Q1 2V —AXD T NARXTIIIEF 12 —fi%
B723R G IATT, T2, BEEERICERN A MOERICHENDZEICHEFER TAZENIEFICEETT, T3TD
BRI ER A 7 TEHDIT TIERND T, %Y T 55 CZOEMICKL TELZ L2 MR L TIZEW, it DRE
HIZDUWTIE, TLSF 77D AT ZBIFRICHONWTIE T A 2B LU TTZEN,

3.3V
Vces

200 k0§
Vref_ B —  Vref A
1 Ll

EN

1
0.1 uF
I B1 T_f A1

1.8V

BJ 9-2. LSF010x /N1 ZARED/NA 7 A [E§

9.2.1.2 HF#HLREFINE
9.2.1.2.1 WA HZEH#

WG T TR (B EENDIRERE, FIMEBEENDRBE) TIE EN A% Vier g ([THEREL . M7 DL 23
AT AL (L% 200kQ) L TANATAR Vees WZTNT T HERHYET, ZAUTED, Vref g X EN A&
Fal —hCEET, Vit g ITIETANE -2 T oY 2T 2L HRLET, a2 tn—FDHNRIANE, Fyia
TIVEINIA =T ReAUNTTHIENTE (AT TR ERIGEHY), V72T T SAZAD T T
VA NVEITA =T R AT HIENTEET (Bn )% Vpy ICF VT 7 NMVT o TG L EE),
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e
EHLONDO NN T v a7 VOgGE EHHO T High/lLow B 233 AELRWISIC, 7 —F %4

BN T 2SI E2 R TA AT — ML ASD J5 [ AT =X 2 Mﬁ%ﬂﬁﬂ?‘éb%ﬁ%@i% i 7 o H
NBF =T R A OEAIEL, FIGEEIARE T,

X 9-1 12, FHEBIFFEIE Vier o & 1.8V OT 0ty ¥ - a7 EHFICHH L | vref g % 200kQ DIH AL T 5V OEJR
\ZHSE T D EZ R LET, A3 & B4 O ) TIZE KT EIEN Vigr p IZFELL BT IAIA L Z—T7 = A2 (Chb/6,
MDIO, MDC) Tidse K I FEIED Vpy (255 L0 ET,

9.21.2.2 77 v TEHRDERTE

TNT T HRBIOEIE, NARNTU DRI PA U ARBEDEX|T, NANT D AZETRNDETLER 15mA ([ZHIFR 544
ERHVET, ZHUTED, 260mV 225 350mV DOEJERE FAMRGESIL, X T AR — A F ¥ RV THE)Z: Low 55753
BONET, AT URFERNDETN 156mA 2B 5L, A IREETOEBLERE THREIRVET, K/ AT
VARG ERNAE A 15MA IR ET HITIE, IROREFERAL T ATy 7 IR OEEF R LET,

_ (Vpu — 0.35V)
Rpu = o157 ©)

F 9-4 |2 Pl FEYEFEE, B (BmA. 5mA. 3mA) ZiRLET, MU U AZ O TOELERE T2 350mV LLF
\z foe%bcl:oﬂ_\ +10% D _/T*HLE?WE (FXZENLL EOMHE) 2EH T2 0 ERHVET, SMHTFRT A3, LSF 77
S TR AD AN H DN DD B EEFRE 0.175V 123 I TEAMLERHVET, 72721, 15mA X LSF 773
Ve FNRARZRNDERICOH A SN ET, 0.175V T Low IREAEREN 25T A AIX. 1 DFITEH O LT
TR DEW A 7L, VoL ZHEFFT DM ENRHET, P/ NESLRDEEFRMBHEML, VoL B EFHLET,

R 9-4. TINT v THEROME

Vor () @) 8mA 5mA 3mA
P 2FF (Q) +10%0) (Q) 2% (Q) +10%0) (Q) 27 (Q) +10%0) (Q)
5V 581 639 930 1023 1550 1705
3.3V 369 406 590 649 983 1082
2.5V 269 296 430 473 717 788
18V 181 199 290 319 483 532
15V 144 158 230 253 383 422
12v 106 17 170 187 283 312

(1) VoL =035V IcxiLCalEShET
(2) HEOEFKTHARTAS VoL = 0.175V Z4ELTWETS
(3)  Vpp HiFHLEHIOAFAEA NS D20 +10% LET

9.2.1.2.3 LSF0108-Q1 FigiE

LSF0108-Q1 D KA EIL, 77V r—aili-oTRRVET, ZOT A AL, @254 Chivid 100MHz %
Mz HHECEIECEXET, AT, TV — v ar OARICE S TRV ET, LSFO108-Q1 |TAEAEZ A F
DINTEMEL , TRAADHIENEI LT A ADA ARPLEA LV HRETIREVET,

9-3 2. 2 R—hDRYNT—27 - TF T4V % 7= LSFO108-Q1 O HH g iz R L £9,
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0
A T3,
[
'\-\
-2
_a
g - \u -
<
g -5
_§
7
-8 4
-9
0.1 1 10 100 1000

Frequency (MHz)
9-3. 3dB TiEKIE

LSF0108-Q1 @ 3dB "RA>MIK 600MHz T4 28, Zhix7 Fuas i NollEl <, &N T F IV r— 3T
I BHEIEETUHMMEED 5 IRETAK ETHILLRNWIDICTHRERHYET, AR IL, KT V2L rn
w7 L—hD 5 {ELL EICTHMENRHVET, [F5DZOR L, T VXG5 ORI TEIRERETH LTI
B CJ, LSF0108-Q1 T, 100MHz B2 5T PV« Iy 7 &8k Ea BB TEET,

LSFO108-Q1 (ZIZBRENRE NITHV EH A, ZDT=0 ., @AM T 7V r— a Tk, ARAMAIS X0 O BRENEE 77 A3 4 2
12720 %9, LSF0108-Q1 AMEHED CMOS h—7 L B — /L HI IR T A /S CEREIS AL TV A, RAME (3.3V) 127V
T EIUIAE T, BAAMIZIT. E B 0A AR/ NI ST . 224 (1.8V) O LSF0108-Q1 75D il
RagEICT200KETT,

T ARTOER T TR S DEER D AT L RHOET 0, mdH T PO R AT MITZE A (=)
DEFTELET, 2O A finee LV EWWEBEER T, 55O RERET H L TEHEET i&)@iﬁ/u

e RE BB FT2 13 =— I (funee) PR T 21213, 4 BEO 5 2 HLET,

_ 0.5
fknee = RT (10 — 80%) (4)

0.4

fknee = RT (20 — 80%) (5)
10%~90% DAL > a/LRIZEESALE ERVRERFHEEZFEOE B DU finee 13 0.5 21575 DN H B3I CTHI
STAEIZR0E T, 20%~80% DAL v a/LR (fﬁf0)—?‘/\‘4xfﬁ§@§7<f#m:¥ﬁ&“é’a) IS B ERRT
FEZFFO(E B OHE | funee 1T 0.4 Z15 5O ERVEFHTHIS7TAEIZRDET,

FRAZADMREE B FAL T AITIL WD T ARGA NIV E R B FT,

+ LSF0108-Q1 #7'tzyHd 12C H A O ICELE L TR E 2 RcdmicLE T,

o ULXLITRTAL DG, FTAIAA T2 7RI COIEHFHENMER RN T DI1E, B EE 7 T AR 2 A LD
KRN TDLERHVET,

o I =2 — AR A0, 1.8V NS AT o 7 HI A BN TE LT, ZO%A . SLH TR ANELS /2D
ZEMTFREINLZLITEBELTIIEEN,
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9.21.3 77U or— 3 2 HI#R

— T D 1o @ 100w @ [] 5 00s 20000 Swp £ W 27
—— dupu

3.3V to 1.0V Voltage Translation {10MHZ)

Input (3.3V)

| i s i it S =2 Output (1.0V)

Voltage (V)

K 9-4. LRt PCEy b7y T SF+ TF v L=

B2 (2.5MHz T 1.8V~3.3V
i z ) X 9-5. LEEDO MDIO £y b7y T oF ¥ FF ¥ L

b 37

9.22 BAE— RFREXEHR

BTV OEIRETE (Vpy) 1T, 707 7 IPUCIOEBNZER E FTEE T, X 9-6 IZ, ZORAET—RO~ /LT EIE
EHOHIZRLUET, ~ VT BEEBOFEMIZOWTE, [LSF 77V a i HLIzv LV TFEBELAHRIET 425 ML L
72Eu,

Viet B % BV IZT VT YT LT Vgt p & 1.8V IZHEHET DL TRTOF ¥ 1AM 1.8V IV T TERETN, 22T

NT o7 e AL TREDT ¥ /LD High L~VETEEZEHRTEET,

o POV a L NERELH (5V 5D 1.8V): F v 1L 1 RZOREDHIT, B1 A5V OLET AL 1.8V 17T F&
7. B1 A Low DEET A1 1TZAAYF%E LT Low [ZERENES N ET,

o FyTaFVEELER (1.8V 5 5V): F v Rl 2 RZOREDH T, A2 78 1.8V DG Ay FiTEA v —
KU RZIRY B2 FX RE BV I VT I EIET, A2 13 Low D6 B2 IZAA YT %L T Low 1Z7e0F
‘a—

o FovaFNVEEER (3.3V 235 1.8V): Fr Rl 3 L 4 RZOBREDHI T, B3 £7-13 B4 (2 3.3V BEREISND
ELVA3 E-IT A4 1T 1.8V IrTUTENET, B3 £7213 B4 28 Low DEXT, A3 £7203 A4 1ZAAvTFZ AL T
Low (ZBREhSVET,

o F—TURLALDORFGHEH (3.3V © 1.8V): T ¥ /L 5~8 NZDOFEEDHI T, ZNHDOF v/, I2C &
MDIO DX JFTEIER T, A —7"2 KL AL RIA R EfH LT 1.8V & 3.3V O CAHAEEITLET,
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Vpu =50V
Vref(A) = 1.8 V 1
200 kQ i
Vref_A Vref B
LSF010x-Q1 EN
1.8V H Rpu
Vce A1 B1 p— Vce
GPIO |« sw < GPIO
A2 B2 _
GPIO > sSwW » GPIO Vpu = 33V
| :
A3 B3 Vce
GPIO |« SW < GPIO
A4 B4
GPIO |« sw < GPIO
| Rpu []Rpu
A5 B5
SCL [« »> sw < > SCL
A6 B6
SDA [« »> SW < > SDA
| [l]Rpu []Rpu
MDIO |« > SW “ . »| MDIO
MDC |« > swW “ »| MDC

9-6. LSF010x-Q1 IC L BT IFEELT#

9.2.21 E—ZRZH

ST NSAADBENARI T, EELWEHEIT % FEl> T2 FElSTW=03 578 . LSF O SR AT He
REANHVET, ZOBE . AN 2 F B OBEFEORDOVIZHGIZBMLEY, K 9-5 (2, LSF O H—EIFEEDH]
ZRLET, RO TIE, B—0 3.3V EBIRAZH AL T, 3.3V T30/ 2&, 1.8V~5.0V O#iPH TLELTHF A ZED
I CAMAEIT> TV ET, 2 F B OBEROMRDYIC RT & R2 ZBIML COET, Vigr o EVDHWKEOEIRINENSD
72, HfiZ2 pEIBEELL TR Z I TERNW I EITEE L TEENY,
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VCCB

200 kQ LSF010x-Q1 % R
Vref_B Vref_A
EN R,
0.1 mFI 1.8V-5V
D
Ra1 % Re2 Ra1 % Ra2
B1 A1
33V 18V-5V
Device Device
B2 A2
Y GND S

L
9-7.3.3VEREFEA L LE—ERLH

R1 & R2 OEGUEAZINT 2 FIRL, IROEBHTT,

1. R1 DOEZEIRLET, @, 1IMQ 2# L & EREZERLET,

2. VAT LOMEERDOERIZATILET, Viet A 1T AT ADOFARFEETT, Voep (£ 1 IEPT, R1TILTFIE 1 TER
L72fETd,

200 (10%) x Ry x Vgra

- (200 (10%) + R1)(Vecs — VREFA) — 085 x Ry

(6)

FEAH T D H—ERIL, LERFAREHEE LS 0.8V LA EEmWRERDHET, Vier o DEBILEIE, VAT LA THEHATD
RARBEEEL CTRINT 2 MLENHYE T, LSF §Hfi A (LSF-EVM) (21, B —BIREIET AMNIIZ R1 & R2 2/l &
THODRFEENRYRPEFNTWET, B—EIREEO BRI OB EFEMIC W TIE, TLSF 77U E#FHL7-H
—BRAH T A E BTSN,
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9.2.2.2 Vyer g < Vyer o + 0.8V DEFEH

U R=T N Tat—=T N BIO T 7L RABEDOHARTAL &7 a TRMSILTOD I, —RANITIT Vier B
> Vref A + 0 8V Z))j:ﬁ éhiﬁ‘i))\ :@FX% k— gbﬂ%%ﬁ%%f&:ﬁ_h i\ 7‘/\/])X j: Vref_B < Vref_A + 08V 0)*{4“‘(%
ETEET,

REHVLBIE (Vres B > Vrer A + 0.8V): ZOTFUATIE, ¥ 9-6 OF v /b 1 BEV 2 (TRT I, YRR EZ
OO AT VT TIRBUILEHY EWE e T A ADIEEIEE—RTIL, B 7D A ~OREEEHLIREIC
D /O =R Vi p IC7 T 7 SHL, BYIREBEEMAATONET . 7T AZAOBEOFEMIZ OV TIE, [LSF 77
WAL EA L T A2 S L TIZEN,

Vref B < Vref A+0.8V ?M’EO)%#F ZOTFIUATIL, Vref %= Vref B @Fﬁ X A D I/O R—FAV, ref A AT A
NDINTT DT DA 72 FEEFEDRL BBED Vigr g - 0.8V LITFFHELIRET, 728 ZIE Vigr g = 1 8V Viet A =
1.2V o84 Ao 1/0 :m 1.0V OBEII T T SRET, %@Ub ZOXIIRRPLTEMESEDITIE, RO
(2B DB IME A = T B HV ET,

* BIETIE Vier B & VRet A VBRI D (Vier B > Vrer A)
o TAVPEEREEITERIITNT T ENDED ARIOD IO R—=MITNT v 7 iz 2445,

¥ 9-8 (2, LSF0108-Q1 Zff AL T 1.2V © 1.8V OEMEFET T LDy T vy T Ol RLEY, ZOXA(T Dy
Ty THESEEN RSt ) O RITHE S TOLIE, 1.8V © 2.5V, 1.05V © 1.5V 2R E O EE /—RICh i HSAVET,

1.2V 1.8V

1 é 1

Vref A Vref_B I—o

EN
Reu(az) ; Reua1) —  0.14F Rpu@1) ; Rpus2)
sw ® fl
Sw *

&
CH—

1.2 V Device 1.8 V Device

2

A1l B

A

A
Y

A/

Sz;jyz;y

X 9-8. LSF010x-Q1 ZEA L 7= 1.2V 15 1.8V AD L AR)VZE#

3ERICAT H#HREIR

LSF0108-Q1 ITIXEIR Y — 7 ABEMTHV EE Ay A X =T NVBIOKEELEDTARTANZONTIE, BZvar
9.2.1.1.1 %%ﬁ'ﬁb’(@iéb‘o
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9.4 LA47V k

941 VA7 bDHA RSA >

LSF0108 Q1 IIAAYF HZAT DL YL - b T AL —HTHDHTZD T F N AT T IVT I T NT v 7 Hiré PCB
@ﬁﬁﬁ@ﬁﬂi{‘%jﬁ%<§ﬁiﬁ‘o

. BT A72DIE B N —RAZ TEAETELI L, ATy TIPS DAZ T g/ NRIZLE T,

. LSFfi’maar1EU@ﬁ< Eaﬁbi?“

o AL ~YULENT U A X DOEREIRE NI E SIS, W T o T IR AEIR L E T,

9.42 L4147V il

LSF0108-Q1
O
GND 1 20 EN Short Signal Trace as possible
Vref_A 2 19 Vref_B

Al 3 18
A2 4 17
A8 10 11 ].:

. Minimize Stub as possible

E99.@NL—RDLALT DI
SD Controller TP1 LSF0108-Q1 SDIO Connnector
(1.8 V10) x SDIO level translator (3.3VI10)
Device PCB Dol
TP2
9-10. 7/\A ADEE
35 3.5

Y B S| = e 1 /] A A
25 J] \ 25 / \
AN A LN
ANA { IAJn_nA\q b b ™
|

\
I I | mrARN
ool {1\ | WA VI R
/ / /

_.—'_'-J

Voltage (V)
&
Voltage (V)

0 ﬁ\\z m&\\j ] 0 \\" \\>/ \\v/
0.5 \u/ \‘} \hj 0.5
- 0 25 5 75 10 125 15 175 20 225 25 - 0 3 6 9 12 15 18 21 24 27 30
Time (ns) Time (ns)
B 9-11. TP1 1p 5 DK 9-12. TP2 /P 5 Dk
(N7 v T : 160Q B LU 50pF DB R, 100MHz (FIVT7 v TiBHi : 160Q LU 50pF DEE, 100MHz
T 3.3V~1.8V) T 1.8V~3.3V)
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10 TNARBLVRF 2 AV FOYR=-F

101 RFa AV POEFBEMZERITMDAE

RE¥ 2 A NOEBIZOWTOIBAZ ST EAIZIE., ti.com DT SRARBLEL T 4 VA ZFNWTLEEW, THFO@ME

TED &7V 7 U CORGRTHE BESNIZT X TCORGEBRICE T3 AV =AMl TR ET, BE O

IZOWTIE, EIESNTZRE 2 AR ’aiﬂﬂ\é&JEF&x FTEEN,

102 R—F-UY—2X

TI E2E™ ViR —h « 74 —F AT, TP =T BREER A D LR EHCET A Mo A3 — s %LLﬁ\orﬁﬁ%
BHZENTEDLGFT T, BEFORIEEZMRBR LI, ME OERZ L0352 LT, et CHER I EAZRE IS

kb T&EET,

Vo 7E3NTWDarTUoNE, S TG 1I2LD, HROFFRMEINLILDOTT, Znbid TI DA T 50

DT HFTLS Tl O REEZ R LZ5 O TIEHDER A, TI O HSEHEZERL TSN,

10.3 &

TI E2E™ is a trademark of Texas Instruments.

FTRTOMEEL, ZNENOFEHEIRBLET,
10.4 BERINEICEET 5 EEEIR

ZDIC &, ESD I2do THHB T AT REMEN DD ET, THR Y AL AV N AV, IC B BRI H I O S A9 2L

A BHERLET, ELVEBOIR B LORE FIRICEDRVES | 7 A 2B T 5 B2 NS ET,
A\ ESD (CLBHHRIL DT DRIEREI F b T A ADSE R ECHIGI DT, 7 IC DS, $TA—F Db P
(BT BT ARSI TOB AR DAL ATHEME DD B8 | BB RA LT <o TR,
10.5 A58
TXH A AL AR VALY HGE ZORFEEIZIT. HECKEO—ERBIOERNEHINL TOET,
M AH=H), Nv7—9\B£UEIFﬁ
uﬁM)/\»* ATV, A =Ty N —2 BEOVESUZET A #R A FLEH SN TOET, ZOFERIT, FEEDOT A

IR L CIREEN TV AR DT —XTY, 20T —HITERLKERINDLIZENHY | RRF 2 A MNISEFTSN55
A%Miﬁ“ KF =2 — DT T PR ZE SN TONDEAT. IR AMOFHAZ T ELEE0,
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 7-Oct-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 ©)
@ ©)

LSF0108QPWRQ1 Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LSF0108Q
LSFO0108QPWRQ1.A Active Production TSSOP (PW) | 20 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LSF0108Q
LSF0108QWRKSRQ1 Active Production VQFN (RKS) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LSF0108

LSFO108QWRKSRQ1.A Active Production VQFN (RKS) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LSF0108

@ 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 TI RoHS Statement for additional information and value definition.

) |ead 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. 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.

OTHER QUALIFIED VERSIONS OF LSF0108-Q1 :
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https://www.ti.com/product/LSF0108-Q1/part-details/LSF0108QPWRQ1
https://www.ti.com/product/LSF0108-Q1/part-details/LSF0108QWRKSRQ1
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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o Catalog : LSF0108

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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PACKAGE MATERIALS INFORMATION
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www.ti.com 7-Nov-2025
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
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
LSFO108QPWRQ1 TSSOP PW 20 2000 330.0 16.4 695 | 7.1 1.6 8.0 16.0 Q1
LSFO0108QWRKSRQ1 VQFN RKS 20 3000 180.0 12.4 2.8 4.8 12 4.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 7-Nov-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LSF0108QPWRQ1 TSSOP PW 20 2000 364.0 364.0 27.0
LSFO108QWRKSRQ1 VQFN RKS 20 3000 210.0 185.0 35.0
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0O020A

SMALL OUTLINE PACKAGE

PIN 1 INDEX AREA
18X -0.65
R 20
1 == )
== -
—
—
2X
6.6 5.85
64 —
NOTE 3
—
—
o
10 g e et
- J 11
20X 0.30
E 45 0.19
4.3

./'

&-«/\ (0.15)TYPjr
SEE DETAIL A

GAGE PLANE

DETAIL A
TYPICAL

4220206/A 02/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. 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 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X(1.5) SYMM
|1 ‘ r ¢ (R0.05) TYP
oo [ | e
b |

|
) |

|
e |

L

18X (0.65) — -

-

)
1]
1)

o | ]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL UNDER SOLDER MASK
oPEN|NG\ METAL SOLDER MASK OPENING
777777777777 .
|
|

T EXPOSED METAL

*H‘* 0.05 MAX *j 0.05 MIN

EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220206/A 02/2017

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.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X (0.45)

f

e
-

aai

SYMM

=
[N

20X (1.5) SYMM
i j | r ¢ (R0.05) TYP
| |
|
|
|
|
|
4
|
|
|
|
|
|
|

[ ]
1]
]
o

R

L— (5.8) —J

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220206/A 02/2017

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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GENERIC PACKAGE VIEW
RKS 20 VQFN - 1 mm max height

2.5x 4.5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4226872/A
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