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Apd HRAE H A (4) pC
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Vpd(m) = Vini , tm = tini ( 75 b2 )
Cio KT, WMAEHHO Vio = 0.4 x sin (2 pft) , f= 1MHz 1.2 pF
Vio =500V , T = 25°C > 1012
Rio FEa B B | f A E i ©O) Vio =500V , 100°C < Tp < 125°C > 10" Q
Vio =500V, Tg =150°C > 109
15 YEE 2
=S 40/125/21
UL 1577
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= e n
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(1) ARG R L AU R NG, T ERER] FLER AR (PCB) LR B8 2% ) 20 B R B AN S i R TE r B BRI EI R 4RI . R 3 B T

#4hn PCB LRINEHEEE

(@) ISOUSB211 {S3E A1 T 5 4 i (700 A 4 0 ol . IS A0 P A (0 £ 5 4.

(3)  AEMIPHEATINR , AT R [ A IR TR .
(4)  PUFEHEAT R AEOE (pd) SHE KU .

(5) Hebe e Z MM 5 EDEAE R, MG AT
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5.7 REMFINIE
VDE CSA uL cac TUV
14 DIN EN IEC Heffi IEC 6101012 1BC 1o () 4577 yippiliiEifkl |44 GB 4943.1 47 Tk | K4 EN 61010-1 I EN
60747-17 (VDE 0884-17) |62368-1 Al IEC 60601-1 |- o 120 o 673651 T T INE
HEAT TN HEAT TAGE B k
UL - 40040142 4 - 220991 I E181974 {E45 © CQC15001121716 | % /3% ID - 77311
5.8 Z4MRE
B4 PR () S 7 5 PR a0 /N 1E % 2 B N Bl b P B o) e B A P T R A
2% \ WREAE | BME RBE B
DP-28 33
Rojn=442°CIW , V,= 55V, T, =
150°C , T = 25°C 5141 mA
o Ron=442°C/IW V=36V . T, =
ls SRR it Tooe o e 785|  mA
Ron=442°CIW , V=194V T, =
150°C |, T = 25°C 1457 mA
Ps |4, fhisishk P = A4ZCIN, Ty = 150°C T = 2628) mw
Ts B AR 150 °C

(1) IERERE Ts SR8 RKER T) MEHF. 15 Al Ps S50 R Rn 2 BRMZ AR, B2 1s Ml Pg M KMRE. X
SERRAY B BER T Ta ML AR L,
KBTI R ya FTERRAF 22570 5] 28 :UR M3 2 B s KR o AR UL T A &S 80E
Ty=Ta+Roya x P, i, P NBHEFTRED .
Tymax)=Ts =Ta+ Roya * Ps, e, Tymax) Vb INARIE TN
Ps=lsxV,, X, V| i K%,
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5.9 S HrE
TEREBUI ARSI (BRI BE B ) o FIA SO Ta = 25°C. Vausx = 5V Vapavx = 3.3V. Vipgyx = 1.8V %4 F
.

BH \ TR BME B B BE
R

Bl HS %1 ( 240MHz {5538

# ). EQxx=00. R, =450 #ith ( D+ 11.0 13.5| mA
1 D- 1)
| | Vieus 3t Vapay HUURIHAE - =% (HS) £ | K& M HS 24 ( 240MHz {5 5#
VBUSx =% VSP3VX | 3¢, %) . EQxx=00. R =45Q i ( D+ 10.5 13.5| mA
i D- L)
HS Z=RIRE. EQxx =00, R=45Q %
H(D+ A0 L) 10.5 13.5| mA
Bl FS 2L (BMHZ 5K ) |, K
759 C,= 50pF 12 15.3| mA
KIEM FS HRL (6MHz {553#E%K )
7-9 , C= 50pF 95 13 mA
IVBUSX gi |V3P3Vx }&BJ? Eﬁzs\/;ii\é EE‘/FL/%%% ) %JE (FS) jFD T%L{&WJJ LS ’l%%( ( 750kHz %"5@$ ) y 11 13.5 mA
L (LS) B 7-10 , C,= 450pF :
RIEM LS %% ( 750kHz {55 ) |
[ 7-10 , C = 450pF 95 13| mA
FSILS # kA (US filak DS il ) 7.4 1| mA
[ B | Vaus BX Vapay RLTSEE - L1 BEARHES S 75 98] mA
5 g WFE - i
VBUSx V3P3Vx BUS 3P3V Vi x ‘F'/ﬁ‘ﬁﬂu 73 95 mA
| 5 Vere 5 Vaony HIEEE - L2 500p ot AT 1.07 1.55| mA
E & MAAFE - SR
VBUSx V3P3Vx BUS 3P3V 1L = 17 PR ‘F"ﬁ‘ﬂlu 56 75 mA
A7 6.2 8.5 mA
| 5 | Vgus 3 V FLIR I AE - RiES
VBUSX V3P3Vx BUS 3P3V 4 ﬁ 5'_( % —F'?TWH 6.2 8.9 mA
Bl HS %4 ( 240MHz {5538
% ). EQxx=00. R =45Q #H: ( D+ 80 96| mA
1 D- L)
| o lvcex 8% hipgvx PRI AE - B0id (HS) 5 | I HS A AL ( 240MHz 553
VECx =R VIPBYX | 3¢, # ). EQxx =00, R, = 45Q #:h ( D+ 85 96| mA
1 D- L)
S ZEHIRA. EQxx =00, R =450Q
P (D+ FID- ). 4 90 mA
Bl FS 3L (6MHZ 53 % )
759 . C,= 500F 0.4 0.55| mA
RAEN FS A% (6MHz (553 8% ) |
7.9, C = 50pF 0.4 0.55| mA
. ke s - - —
lveex o, Iv1pgvx I{\[gj%)( (EZSIV;E%X RIHE - 238 (FS) M Fl LS B2k ( 750kHz {553 % ) ) 0.4 055 mA
(LS) P 7-10, C_= 450pF : :
RIEM LS 43 ( 750kHz {55585 ) |
] 7-10 , C = 450pF 04 055 mA
FSILS ZERRA 0.4 0.55| mA
lvocx B | lvocx B | FLIRE S RE - L1 AR X, LA 04 055] mA
B B VLIHFE - ]
veex 2 lvipgyx | lveex BX lvapayx FEVILTH R T - 04 055 mA
hoex 2K | oo 2 Iyipays ITIHEE - L2 1 fpist |0 04 055 mA
B B ITHFE - SRS
VCCx V1P8Vx VCCx V1P8Vx 1L TIRT ‘F"ﬁ‘ﬂm 0.4 0.55 mA
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EEWXEGI{E%#F‘FMM% ( F/’%EIF%ﬁU‘EEﬂ ) ° Fﬁﬁﬁﬂ‘ﬁ!{ﬁﬁ& TA = 25°C, VBUSX =5V, V3P3VX =3.3V. V1P8Vx =1.8V %ﬁ:‘F

.
¥ R B/ME  HMEUE  BKE| BAL
Iveex 2 1 lveox 2K 1 BITIEE - R LATI 0.4 055 mA
o i WY FE - RiEE
veox 3 lvipsvx | lveex B lvipgyx FEALY & — 04 ossl A
UV+yausxy (V| FRIR IR TH i AR R BRI |, Veus 40| v
UV-vausx (! FRLIR LR T BRI R R IME , Visus 3.6 \Y,
UVHYSvpusx) (" | RJEBMERH , Veus 0.08 \Y
UV+v3pavx) FRLR FELE R A R R R BIME L Vapay 295 V
UV-v3pavx) YR L R PRI B R BIE , Vapay 1.95 Vv
UVHYS(3pavx) | RIERMEIRH , Vapay 0.11 \%
UV+ycex) @ FL 9 HL R T R R BT, Ve 235 V
UV-veexy @ PR R R B B R R BIE. |, Ve 2 \Y
UVHYS(cox @ | RIEBEIRH , Vo 0.07 \Y
UV+v1pgvy) PR 95 EL R T TR S B R IS , Vpay 166 V
UV-(v1psvx) FEL Y5 E R R BRI R R BRIE , Vapay 1.25 \Y,
UVHYS(WPSVX) T\E@I{ELE\'J% s V1pg\/ 0.05 \Y
LIER PN
L 0.7
Vin LT HL R v X Vv
3PV3x
N 0.3x
ViL G LS L v \Y
3PV3x
Vibys i NI 40 R (AR Vi 0.3 \Y
I e R AN ER 11 pA
I I HLSP AN LR 10| pA
vl (VIOK. V20K )
. ) lo =-3mA ( X oV <V < V -
Von it o gy T30V = Ve v v
= : < <
VoL AT gy g T30V = Varavs 02| v
UDx. DDx. ¥\ HEMInE
Zinp_xox MO , b R U g garaueSOT - TS 120 300 ko
.. . 'E 240MHz H.3X 5 %% A i B A B
Cio, x0x S \?/“NA W%z UK B4 A e BH S B 10| pF
Rpu AT O B Rk Ed B (S ) USB 2.0 }IVE%E 7.1.5 % 0.9 1.1 1.575| kQ
Rpur AT R AR BB (Bl ) USB 2.0 #E%E 7.1.56 75 15 2.2 3| kQ
Rpp AT R TN R R USB 2.0 #iyiss 7.1.5 7% 14.25 19 24.8| kQ
USB 2.0 #1754 7.1.5 75 , fEWIITAMER 7
VTERM A7 O _E L BH A R LR (RPU) #H FATu O R A R R 3 36| V
7€ D+ 8% D- _E45.
e - O FVEEE 7.1.6.2 7, Wil AIR
VHSTERM e v L isgﬂi%ié“%? 71.6.270 SRR -10 10| mV
_ T VOH= 0mV %] 600mV ) USB 2.0 i
ZsTerm s () | (R 0T S00TV) A s05 45 495 @
UDX. DDx. #yAHLF LS/FS
o ~ OMVEHE 7147 R Il
Vi, — ?ES)B 2.0 TGS 7.1.4 1 ( FEIER AR ) v
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TR TAE S NI (BRAES AU ) o A IAMEIYTE Ta = 25°C. Vgusx = 5V Vapayx = 3.3V, Vipgyx = 1.8V K~

.
S8 WA B/AME  WAEE  BOKfE| B4
o USB 2.0 MIVE2E 7.1.4 5 ( FATu 0 Nz
T T A =
Virz AT () M LS AT A58 T 5 S ) 27 36|V
ViL fi% USB 2.0 ¥y 7.1.4 5 08| V
B D+)-(xD-)| ; USB 2.0 #ii[€ 7-19 ;
Vo N L l((xrf%;(f;%%)&lwu; ) A 02 v
e 345 VDI Ji[H ; USB 2.0 Hit & 7-19 ;
Vem FA I (e R ) 0.8 25 VvV
UDX. DDx. #ytHHF LS/IFS
USB 2.0 ¥4 7.1.1 % , ZERL A
Vo fi 0.0kQ FLEEH:F] 3.6V 2 fF Tl 0 03| Vv
R USB 2.0 #iliti%5 7.1.1 15 , fE RL K
Vo P (48 14.25kQ FLHeHh 2 F T i 28 36V
VosEe1 SE1 USB 2.0 #iyEss 7.1.1 75 0.8 \Y
e USB 2.0 }iliti %5 7.1.1 WifI[E 7-4 | 18
ZESTERM IR 7% 5 I Y He BEL VOL 2 VOH 151/l 28 44| o
USB 2.0 #ilii % 7.1.1 € 7-8. 7-9
VcRrs b E 53R X R 1 7-10 ; NEFENT RARAS IS — ) 1.3 2V
i3
UDX. DDx. BIAHTF HS
USB 2.0 }ilti %5 7.1.7.2 % , #F 240MHz
Vhssa ey R T A 0 R BARIES K. Vou = -50mV & 500mV 100 16 150| mv
A RIS
Wyt s & =
Vhspsc TR jspe S %%fn\z/‘ggg%f\j ;ZMZ{: 1 Vow 5256 575 625 mv
N LMK R B | 75 Vow =
VCHIRP_TH 2 M R A K e e R 4 _ig&@%ﬁigﬁéjgﬁﬁf ™ 70 215 365| mv
VHsRrx I ZE M NS 5 HP A R BU% 240MHz B [ I I AE 100 mVv
Vhscm TR A S AR R Y USB 2.0 #iyuzf 7.1.4.2 5 -50 200 500 mV
UDx. DDx. #yHiHF HS
USB 2.0 $iii%5 7.1.7.2 % , EQxx =
VHsoH R B S S T 00 , MR H1%% : D+ A1 D- L/ 45Q 4% 360 400 440 mvV
Hb L FH
USB 2.0 #ilii% 7.1.7.2 7 , EQxx =
VhsoL A (E ST 00 , M %L : D+ F1 D- L) 45Q # -10 10| mVv
b H BH
e e s g g |USB 2.0 BTESS 7.1.7.2 9, EQxx =
Vhsol FOREAR S AR I | e e fD- L 450 10 10| mv
FIFF (D ) 5 ) e
USB 2.0 Jilii %5 7.1.7.2 % , EQxx =
N N TR - k450
VeHirps SRV 3 HLF (240U ) ggég’ﬂjﬁsﬁ ﬁD% *2”2'?( Qifgj“ém jf 700 850  1100| mv
ERE 3.3V
USB 2.0 #i3ii%5 7.1.7.2 % , EQxx =
e MRS - D+ FID- L 450
Vorire AW K () | HEOE DD B SS L 000 750 00| mv
ERE 3.3V
U2_TXcw FE TX EEE A G D+ A D- Lty 450 Filbt 50 200 500 mv

FH
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TR TAE S NI (BRAES AU ) o A IAMEIYTE Ta = 25°C. Vgusx = 5V Vapayx = 3.3V, Vipgyx = 1.8V K~

IEE

2% \ WREA BUME B ROkME| e
WEEAHINE
EQus B RX H EQ1={L#F , EQO={KHF , 240MHz -0.24 0.46 0.75| dB
EQus i RX 1 EQ1=fkH°F , EQO=£% , 240MHz 0.27 0.98 15| dB
EQus Bl RX $ EQ1={k#F , EQO=fHF , 240MHz 0.70 1.50 22| dB
EQus g RX Byt EQ1=&7% , EQO={&H*F , 240MHz 1.04 2.00 2.81| dB
EQus B RX P EQ1=8% , EQO=&% , 240MHz 1.45 2.68 38| dB
EQus i RX il EQ1=£% , EQO=/ 1T , 240MHz 1.73 3.09 44| dB
EQus B RX H EQ1=pm i F , EQO=fik#i°F , 240MHz 2.00 3.46 47| dB
EQus g RX By EQ1=m ™ F , EQO=&% , 240MHz 2.25 3.80 51| dB
EQus B RX P EQ1=&HT , EQO=& T , 240MHz 2.25 3.80 51| dB
PEns i TX FihnE EQ1=fL T , EQO={% LT , 240MHz 0.25 0.48 0.75| dB
PEns i TX FinE EQ1=fk T , EQO=£% , 240MHz 0.62 0.9 12| dB
PEns s TX N E EQ1=fLHF , EQO=F 1 , 240MHz 0.89 1.36 15| dB
PEns i TX FnE EQ1=&~% , EQO={&H*F , 240MHz 1.4 1.7 2.0/ dB
PEus T TX TN E EQ1=£7% , EQO=&=% , 240MHz 1.7 2.1 25| dB
PEns R TX FihnE EQ1=8% , EQO=/ T , 240MHz 2.1 2.5 29| dB
PEns i TX FnE EQ1=/HF , EQO={& . , 240MHz 2.7 3.2 3.7| dB
PEns g TX N E EQ1=f /T , EQO=£% , 240MHz 3.4 4.0 46| dB
PEns EE TX FnE EQ1=/HF , EQO=f#°F , 240MHz 34 4.0 46| dB
cDP
VbM_SRG VDM_SRC HiJE SR FIRIEE A 0 & 250uA 0.5 07| V
Ipp_siNk IDP_SINK (D+) D+ HJE =0V £ 0.7V 25 175 unA
VDAT REF+ VDAT_REF b 8% b F+B{E 300 400| mV
VDAT REF- VDAT_REF Lb#a% T FRME 275 385 mv
kW
TSD+ AW R R 160 170 180| °C
TSD- AW AR 150 160 170 °C
TSDhys ISR 10 °C

(1) ‘/ll[j% VBUSX %|ﬂﬂ7£%%ﬂl$%§ﬂ*ﬁﬁﬁﬁ‘] V3P3VX %lﬂil] ’ }I_I\U VBUSX J:E,:J UVLO IFYMEEH UV+(V3P3VX)‘ UV'(V3P3VX) *D UVHYS(V3P3VX) }é%”
(2) MR Voo 5 IEAMHEERE BRI Vipsyy 31, T Voo L1 UVLO BT UV+y1peve. UV-yipavsy Fl UVHYSy1payy) F1
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5.10 FFoeh5E

FEEULR TARSRAT RIS (BRAES AU ) o Prf AMEIIFE Ta = 25°CL Vgysx = 5V~ Vapavx = 3.3V, Vipgyx = 1.8V 5 F T
Mg,

25 R BME ﬁ% Bokf| Bk

L

T 1A 2 M _EPRAEE SRR |, AR E It
PWRUP i) USB {3 2 & it il .

UDx. DDx. HS IEzh3eIFoeisdt:

PR A1 B IR AE Sps F) L BN TR A — 2R T 3.6 8| ms

USB 2.0 M4 7.1.2 75 , D+ Al D- BAF7E 45Q

Thsr FH ] (10% - 90%) B EQ - 00 310 370 510 ps
TSy 2 £ - Q
Tuee R (10% - 90%) USB 2.0 #liti%s 7.1.2 % , D+ fil D- [-7#7F 45 310 370 510 ps

P fi# , EQxx =00

UDx. DDx. FS IXzh2ST5R

Trr _FFEFE] (10% - 90%) USB 2.0 #1758 7-8. 7-9 , C, = 50pF 4 20| ns
Tre R BEIR ] (10% - 90%) USB 2.0 #iiE&l 7-8. 7-9 , C_ = 50pF 4 20| ns

USB 2.0 #VE% 7.1.2 75 , AT RRESR

TERFM 5 EFHRR BRI TR UCAC (TrR/TEM) HAbRA 2 — kS | 14 7-9 . G, = 50pF 90 111.1 %

UDx. DDx. LS IR#)2SIT R

T L (10% - 90%) %seso(z)fjmwﬂ 7-8 #1 7-10 , C_ $tilH}y 50pF 75 s00l ns

Tir FHEEIE (10% - 90%) %Sgog.;);mm 7-8 fl 710, C_ {E[Hy 50pF 75 300| ns

T B THRT B TAIDTED (TLR/TFM) , AELFEA [USB 2.0 MTE K 7-8 Fl 7-10 , Cp iy 50pF 80 125 o

LRFM 7 PRI A B HC AR A5 1 55— Y . % 600pF. o
RARBRETE - B Wi, BAL. L1, L2
TFILTCONN FS EE LS ﬁé%;*ﬁﬂ“i%?t?‘l{ﬁﬁ% 45 70 80 MS
i \T~‘]"l 17 |:I b=} Faa 3
Toois EI‘;S/FS LO AR A I A7 0ty 1 BT 1) 9 7l us
T 1E LS/FS LO 50 AGI AT o 0 BB AL FT 0 7
PETRST | tom ) us

B PSR S al 7Pz I o 11 2

Tosusp PHE (L2) HHEMHEFE/NT 2.5mA A i ot 3 10| ms
]

t RN F)_E AT O K AN R 4750 1 S PR 52 MR 1 s

DRESUMELT | j/L1 IR 25 3R K 527 75 11 B K 1] H

¢ ARG 1) A7 000 P BT AT v ) s etk ST 130 S

DRESUMELZ | fix /1 2 R 25 YR30 K 527 75 1) e P 1] o H

t Ab T BEAR/LA R 25 I ASH I R0 A% 47 120 FE e B It 5

DWAKEL1 %;ng.aﬁﬁﬁ_j I‘lﬂ i MS
RT3 45512 R A I i £ T G 0 8] 37 A2 o B2 900| ps

! N
DWAKELZ | oyt R L Sk Pk o 55

. ROFEHEIL2 IRAS IR T B AERE S | A ]
DRSMPROP | - 4701 F 47 B 06 52 (1 Jo i 5 1

ms

U DA L ABE e 75 , Vempkpk = 1200V, ( xD+.

CMTI HAEBES IR xD- ) WE N (Vapavx 0)s (0, Vapavy) 2K (0,0). 50 100 kV/us
Z & 6-3
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E%PX&E‘]I{}E%#F‘FMM% ( FﬁjE%ﬁU\E% ) ° Fﬁﬁﬁﬂ‘ﬁ!{ﬁﬁ& TA = 25°C, VBUSX =5V, V3P3VX =3.3V. V1P8Vx =1.8V %ﬁ:‘F

Mg
¥ WREAE s M mxm|
FRgkgemF - LS. FS
Tisop I 22 43 B AL B TR USB 2.0 M54 7.1.14 . | 7-52(C). 358| ns
Tisop SOP J5 1 LS Hfhr 3k B USB 2.0 #7655 7.1.14 ¥4, 19 7-52(C). -40 25| ns
Tisop LS gk 2B nels) - ot i USB 2.0 M54 7.1.14 . [ 7-52(C). -5 5| ns
Tisun LS gk ag btz - F—AN USB 2.0 #itisf 7.1.14 5. & 7-52(C). 7.0 70| ns
LS Z 45453418 SEO [AIRE A H/ N & - i e
Tist o B R USB 2.0 #i7E% 7.1.4 ¥, 210 ns
TLeorp HHXF T Tospp HIH4k2F EOP %18 USB 2.0 #iyuzf 7.1.14 %5, B 7-53(C). 0 200| ns
TLESK LS EOP i) 4k 2% 5.3 SEO fhif USB 2.0 #7655 7.1.14 %5, [ 7-53(C). -100 100| ns
Tesop AR E D BARAL R IR USB 2.0 #7555 7.1.14 5. & 7-52(C). 70| ns
Tesop SOP J5 1) FS ¥ 55 2k 3K USB 2.0 {5 7.1.14 1. & 7-52(C). -10 10| ns
Trsop FS thgk 3 M nlah - ot 40 USB 2.0 #yEsf 7.1.14 i, & 7-52(C). -2 2| ns
Trsun FS ke bt m$tah - F—AN 4 USB 2.0 M4 7.1.14 . & 7-52(C). -6.0 6.0 ns
FS %4 H6 4 51IF] SEO [FIG TR N5 - th s 4 g
TesT 4 5 USB 2.0 JIVE%E 7.1.4 Fi. 14 ns
TreoPD XS T Trspp HIH 4k 4% EOP ZEIR USB 2.0 #iyi%s 7.1.14 %5, | 7-53(C). 0 17| ns
Tresk FS EOP i) k2% S8/t SEO A} USB 2.0 #7655 7.1.14 ¥4, [ 7-53(C). -15 15| ns
th 4k BRI P - HS
THssoPT G L AR T USB 2.0 5 7.1.10 75, 6 8| Ul
Thuseopp | miidi45 5 FL Dribble USB 2.0 #ius 7.1.13 74, 8| Ul
Thspp AL IR AEIR USB 2.0 Va2 7.1.14 75, 2 3 4| ns
2k 2% F) R S Bk s (R sl - BN
Thsty BHah ) (BIEITAEEN SOP i) 120 ps
EQxx=00
4k AR 1 R R I BE LR B ( H RS - da
THsrJ ANELEL ) (BHEFTE TR SOP 47 ) 35| ps
EQxx=00
o 2k 2% 1) v B s e ERL sl (S Bk -
Thspy MANELED ) (BIFEFTE SEEN SOP 1) 82| ps
EQxx=00.
ST TR & O, ELCHAE XS HS I
THSDIS | e i e s it 4757 b 36 82| ns
FESTRTIRT ML | Lk Aol 8 0 AR
TrLT T (k) LIRSk eh J SRRk |USB 2.0 #lEEE 7.1.7.5 1. 25 us
K I
CDP I} ¥
T £ D+ %) VDPSRC #4#)5 , #£ D- |- 04l ms
VOMSRCEN | o1 F VDMSRC i 7 (i Ji] :
T £ D+ L3 VDPSRC WiFf )5 , 7€ D- L 01l ms
VOMSRCDIS | k131 VDMSRC i 5 3 1] '
Tcon ippsin | BB ZE Rz 5 D+ 25 F IDP_Sink A7 1 01
- N . ms
K_DIS i ()
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5.11 42tk il 2%

1600
— V,=1.94V
1400 N\ — V=36V
= \ — V=55V
£ 1200 N
e \
2 1000
3 \
o 800
£ \
£ 600 \
>
ﬁ 400 \
200
0
0 50 100 150 200
Ambient Te mperature (°C)
5-1. DP-28 313548 VDE Frvk FR i) B 7 o PR 431 i
57

3000
| —— Power
_. 2500 N\
= N
S 2000 AN
5
%ﬁ 1500 \\
:E
2 1000 \\
3 500
0
0 50 100 150 200
Ambient Te mperature (°C)
Bl 5-2. DP-28 £f3E4R4E VDE Fii PR i Th 3 () # B 4 ity
57

5.12 SR 45

differential signal v

O3

04

05

o 0.2 04 os os 1

time, ns

& 5-3. i3t ISOUSB211 SZBIL i 47 &3 (480Mbps)
AR P

12 18 2

Dvand D, V

& 5-4. J81T ISOUSB211 LI #7455 (12Mbps) B
&

5.5. @51 ISOUSB211 SZHLAISLAEE (1.5Mbps) R &
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6 ZHNERFR
6.1 K HeL B
/', \\\
7 < \
/ A 15.8Q \
UD+ DD+ ’.' AN\ { ' 50-Q Coax |\
! \
USB 2.0 ISOUSB211 H H Osci
. \ scilloscope
Golden Host / Peripheral ' 158 Q !
ub- DD- '.‘ AN 50-Q Coax | |
1
\‘\ c ,I
\ (a2l
R ;
\ ’
\\ ’,
\\\\ . —///
““““ =~
N
Test Fixture
Per USB 2.0 standard
& 6-1. HS K LATAM MTHEASHMR HN &
Oscilloscope
UD+ DD+
USB 2.0 ISOUSB211 USB 2.0
Host Peripheral
UD- DD-
&l 6-2. LS. FS i) LATHMIMTHE RS LR B &
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ISOUSB211
l
1
|
UD+ : DD+
DC bias / UD- : DD- Oscilloscope /
Oscilloscope | DC bias
|
GND1 | GND2
1
I
(~0)
U Pass / Fail Criterion:
vV, Output remains stable
cM

Vewmpkpx/2 — — —

Vem

—Vempkpx/2

& 6-3. JLEBES TN i
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7 A

7.1 BBk

ISOUSB211 /& — KAt USB2.0 AR E P4k a8y | SCHHMIRIE (1.5Mbps). 42 (12Mbps) Fl5E (480Mbps)
SRR R . A SRR E S B ARSI /R i S S DA R R YR R R T A A% S B dE N 20 USB
BRLRAE. T SMRFIHRZERE . K2 B SR A8 T USB PHY |, [tk H 24 D+ F1 D- S ZR1E R4 51
[#l. 1ISOUSB211 W LUK ix se 5] 5 USB S ZkRRE |, Jo 5 s il 28 AR AT HARL T 1l 2288438 SCHF B A M 6658
o WIAGERWTTTEAE BAT Y O ARSI RGE ERE | BAT AR AT IR O XK 2 . ISOUSB211 N B R g
HrIhRE | RENSTH PR HERAR AT LR SRNG5S, AT Bhish & USB2.0 il TX Al RX HR AR 2R . iZasfFik
ARG USB2.0 ARAEMIER |, H a7 Sk N\ s (HS) MR | DLSZHFE HS At .

ISOUSB211 & it 1845 AU kg B 1 30 | B& 2 52 Hi J  5700VRws » TRIAINR L IE A 12.8kVek. 1Z 8841 L5 4R
H 4.25V % 5.5V HiJ5 ( USB VBUS HLIJR ) B KA 1 AT 2 i Epy4sth 3.3V Fi1 1.8V s ( lRAE ) TIE. X
ol FL Y050 R 28 3 M o VP AR A 2R G b T )RR R AR A A B

7.2 THEE T HER

K 7-1 Jiezn 1 1ISOUSB211 [tk The Iy HER . Zas e LT 8 -
1. FORFHENCRER LS BRI R R B RS | 77 & USB i

2. HepiE ) AT AR FRXR AR AN A AR 4

3. W LDO , T 70 A M Vausx M Voex HIIEA L Vapayx M Vipgyx

4. HHFEE.
] ]
| |
VBust LDO : : LDO Veus2
V3P3V1 : : V3P3V2
| |
V | |
cet LDO | | LDO Ve
Vipgvi : : Vipgvz
| |
| |
HSRX : : HSR
- [
| |
| |
| |
| |
HSTX | i HYTX
I
P9
¢ R 1
[
| 8 |
2
o TOSERRDY pom L1 o L Fom [SERXD T | g
A
2
I < |
T SERXD+ 4: 3 | SERXD+ L
| |
| |
| |
LSFSR 4: i | SFSRX
lkj | | H—Ao
| |
| |
| |
Ub+ LSFSTA | | | SFSTX DD+
- [
| |
UD- | b »——| op-
| |
| |
| |
| |
|
PU/PD | : PU/PD
| |
| |
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7.3 KePEULEA
7.3.1 HEHET

ISOUSB211 A] LLI#IL7E Vgysy 51l EERE— 4.25V £ 5.5V HLERALH | iXIf A # LDO &4 Vapayx FELIE
IR TIOE FH T USB 3E#:88—1 | iZ M3 At 5V VBUS Hili. 58# , Veusx F Vapavx 5 AT LUEHE—iT | 3 H AT
PALER P 51 B — AN 3.3V . 5 NGRS A T s dl 2 — 0 , 00 ] AN SRRt 5V I,

ISOUSB211 IS 7 % 1.8V HJEA AEIZ1T . Voo 51 ERTLLERE 2.4V 2 5.5V HE , XA LDO 24 Vipgyx
HLH . 7E SRSl | Veoox W BAEREBE g — MY USB VBUS |, DL fds il g8 —Ml it 3.3V AHir )i, 7F
ZSEPLH, ISOUSB [N LDO FAFTEThRAFE |, iXBRHI T 1ISOUSB211 SZRF 15 i A BE i

FLFE ISOUSB211 N ST RIHE , AR 1.8V AR e YRR B A — 21 Veex 1 Vapayy 51 HIL | XA 258
i ISOUSB211 I 1.8V LDO. fEZSLHIH | #0 IR PE SR 24N 1.8V B L, ISOUSB211 SEHL | %
AT E AR ST . WR 1.8V SRR LDO |, M2 4K ISOUSB211 N ERIh R ke , HEAM S , R
SR RGBS I R R . B, Wik 1.8V AN YR 2 B/ ER ( FIE ) By | WL K RS
¥EF0 1ISOUSB211 ThEH4E .

F=MEIUZAE VCCx 5|5 VBUS 1 3.3V AL [AIERAMBABH S . 1T Voox 91 ITT EAFEIRE 2.4V 1
HUR N AR, R AT DO SR IX S i P A o IX 28 f B 38 2 PRI i I AR I %, JF AT+ 540 1.8V LDO 2£4ul
(FIFiE | BIEFAR 1ISOUSB211 [ A B DI AR RO SCRFAE B sy (A B R isAT .

A U AR R G 7 1 s PR BT IR AR AL ISOUSB211 A3 RARAE M 2 EAE R, DARAT SR PHLAS
LDO FIf# Ko e ds 2, 152 B BeE = I 4y

7.3.2 |4

£ 1ISOUSB211 P BT A B IR B % H 1) UVLO RE 2T, ixas 1 & 2 _EAT A AT IS 26 B i A 3%
. fERIEHE UVLO BIME)S |, iZas R BER RS 28 ERisal. = 1 IR s ns , 2 il B&iind VIOK 42
N PRI R IR L. [FIRE V20K s &R 2 il 2 5e 4 B

7.3.3 RIFFERIE. XK i ORI EE He

ISOUSB211 SZHEXSAREEAE . s , UD+ fil UD- & 470 O &8 8] FHLek a4k 45 . DD+ Al DD- J& R 47 1 If
ERRIME . (HiE , A BUK UD+ A UD- iE: 240 |, ¥ DD+ 1 DD- &8 3| EALBEEL 48 . R E ekl 2%
# , AR — ( D+ 5 D- LHiZE 3.3V ) #EECH FATM . HThae SR SEBUNUA G 1 (Flin , Type-C XA ity
O) A tass#e (Bl , OTG TEHE L - HNP ) o B XRVEME R |, iES I 40/ 9 k5 2 USB 2.0 Ei#
Type-C® DRP i T-Mo A SRS H A #E 43 ¥ DD+/DD- #4473 1 3% UD+/UD- 2y BAT3 0 | (H iR
WO A G, Fridr S M ER TR RFEE A .

7.3.4 FEAFERT

P ANEERE S ISOUSB211 | FATMIE; , DD+ A1 DD- 5|l LRI EE 15k @ Rz g2k s ki 2% | M
TR SEO JRZS. 24 DD+ 5k DD- Ziis#ifi % Vig RME LA LR | 78 KT Trierconn FIBFTRIELA , ISOUSB211 254F
LW I NERE . ISOUSB211 2412 c B AT 00 0 5 B B, DAAE 578 R 47 MAG 0 2 6 47 r BEAH VTS . 4
MBER)S |, ISOUSB211 82515 AT E LB B AL E . MRIE R AL 46T & DD+ if /2 DD- #id i
S E ISOUSB211 AR 4kas (i . B G , A4k gs i B W BELE Bl sl T 4 ) 3 4

HEHF] ISOUSB211 #3AF 1 miid (HS) 234 SCAi 4 USB2.0 Ak o i B 52 A T 2 v R A3 ik o 155 5 SR AT w42
Fo G RK H ENLPERBUKME S . ISOUSB211 &1 2 5 18R K% 25 M S b X B8 26 1 bk b (5 %, B4
HS 2 (SEO) RA M AT M St 2 AT AL EAT M S5 B R AT00 . iEh5E R HS #2F )5 , ISOUSB211 # )&
BB yEE. BENEEE , hARSS K R GEE LU R E O B - Wi sl HS Wit St Ja |, Bl sh el E:
UL ASAE ZALIG A AT HS BT .
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7.3.5 BRI

fE4TE (FS) AMEIE (LS) 0T , M FEH/EL R RS EATM TS S, 3 H T a%4aT SEO RE
( DD+ A1 DD- #MKT Vi BIME ) i a] & W Topis B, WFERANERTIT. 75 FS A1 LS Bz T A6 31 i T
i, ISOUSB211 #3fF4 M EATMIAS b B fiBH , A 47 UD+ fI UD- BB £ % . R)5 , ISOUSB211 &
EREN - MNEREMRE.

HAbFEIE (HS) U, a0 1ISOUSB211 A6 il 2147 S [8] Ay Thsois) FITCEEH A, 228 HS Wi
M#Ex; DD+ Fl DD- £kt 47T KA. WIR Thspis WIE Vispse LAAERIANZ 7 HE , W 4k 85 2 AR AT R AT b
FHBR HS it B IRES . 2R |, ISOUSB211 & %545 N —MNMEHRFMH KL,

7.3.6 £fr

ISOUSB211 &3 F e EATMIGI R AL B AL ( FFE0 [MALKK SEO RA ) JRRHAIERI TATM. £ HS RET
JEKH) HS PR T DU AL T AR st N L2 IR BRES . ISOUSB211 REWS X 7r i , IR B A RSAE
Tzl HS %N ( 5EAAMR ) , Ak L2 %R,

7.3.7 LS/FS 5 ERE

ISOUSB211 #3445 AT MIAN RATM B ZRIRAS o J8AE J7 1) B — M S AN LS/FS 23 PR A5 e 6 3 HoAoR S (I
B K ) kB . 25, BRI ZE BT e, JRE S — Mg =M. R adks: , B3 HI
S50 A (EOP) BRI A1 N« LI, ISOUSB211 2841 2x¥4 LS/IFS KX E T =4 , 5547 LS/IFS AR 2
HABRES I T — k4.

7.3.8 HS BB RE

ISOUSB211 #8f42 Wi 4% AT AN R 4700 ) sk 2R 25 o J8AS J7 7] R — () S AN HS 25 TRR 28 2 ok oAt bR 25 ok %
B. HS S E AN HS = RPIRAS B R HS BURE. 25 , SRl =2 iy U, 65
— AT EMA . BIEER SRS T , HERLREIF HS SRARE , Xl HS BN 2548 n. i,
ISOUSB211 #3fh & HS KIEME T =& , HERFN HS T PIRA B AR B9 F Ik

7.3.9 LB HITNE

ISOUSB211 N & Al 4 F2 M B 3 i AR IE TN EE T e | REHE T bR F BRAR A 28 S 25 53008 , T 38 B /2
USB2.0 Ml TX A1 RX AR BIAAR A2k . XL B il 1 1 =/ EQ11 F1 EQ10 bR 2 M i EQ21 #1 EQ20 %
Hil. EQxx 5IBIRI DAz, ERR] 3.3V RS AR E S, N —r 4 9 BRI E B 7. EQ11 A EQ10 W]
FRYE D+/D- HEEE AR AT LA DA K A I 4 FH S E T 45 R A ST IR B 2l | EQ21 AT EQ20 MARYE 2 k4T ik
. XFT 480Mbps 155 , FR4 Tl 450 AL (F4f NIRFEL N 0.15dB/Fe~f . it W 288 ER R SHIRE
AL — R EQ W . WRALK AR, WATREETH M , I H EQxx 51 IAT PAFE L.

AEWTE FHEHASTESR EQxx & |, BN ISOUSB211 U 1E I R X% EQxx 5| BT kL
7.3.10 L2 B EHNRE ( 7 ) %R

ISOUSB211 ## L FHIKTHFE R 5IRAS |, 75 USB 2.0 %% IR H TR @ 1 (ECN) AN L2 R3S, i
SEEIRFFTE LS/FS/HS S WIRA M IS 3ms , WAl 22 0. MBI LS 1 FS FIRIREH N EIFIRE
N, ISOUSB211 & 4kzikbT LS 85 FS SIRRE |, RN PR B IhFE. WiBAS I 2 HS 2 IRURSHE B 451K
A, ISOSUB211 £ 4615 DS it 12 FS FWNIRA (FSJ) , IS b st B EATM |, [ A 24 B Air A v 1o e 1%
DABRARIOFE. 4 s L2 (RDIFERE M ERIE A 10ms P58k

M ISOUSB211 EATMI I BN EMK RAZ S, B 56 ISOUSB211 MT M A BL Fim e B (5 5, A E
AT ERVERLTW R EE S, (2 L2 IR . R SR 1146 70 i B ENLERES Rl “K” RS K 15
To HENET KB SEQ KM ML 8] I BEJE #EN “J7 IRERAE MR E L ARG T . W Rim RS AK DI
WA Z AT AR IS AT, 0 b SR AL R e e 21 el S RS R R MR R 4R 5 5 . 1ISOUSB211 RENSIE 2t F i I
AFRURAT PR A5 55 . AEICEIR R M5 S )5, Skl LS. FS 8 HS RS , ARBURTHEA L2
RASHTPTALHIRES -
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7.3.11 L1 BFEEERE (EIR ) IR

ISOUSB211 #$4% £F USB 2.0 # i A F ECN e X A4 L1 siBEIRMS ARG . S B M LS A1 FS
HHRRASHE L1 B, ISOUSB211 24k 44T LS 5L FS A HUIRA |, RN BRACA I Th#E. s 3 M\ HS 45N
RZSHEN L1, ISOSUB211 & 22 R A il FE I DABRAR ThFE . e 2 L1 RIDFER R E &7 50 us 5B .
2 ISOUSB211 _FATMIE EAULBIK Z A5 50, 8l S ISOUSB211 AT A AU B FEme BE 5 5, A
T VAL 2R EIR A5 S0, M L1 B . Pk & SMelg i 4640 51 il EALE S HiE e “K” RS R HBE
T MENEED XS SEQ KM AL ] IERE S HEN “J7 RS KR EHIKE SRS . W H o DAEBE KD ke
RS ZHT PAEUE AT, W 3 L e 4 2 il S WOIR SR R MK B 45 R E 5 . ISOUSB211 R id b & il I
ITATRATH KB5S . EREMREMEES )G |, #8F2ik I\ LS. FS 8 HS FHUIRAS |, BRI THEN L1 IRZSHT
FT AL IR AS

7.3.12 HS M A 57

USB2.0 brE 5 B 20 30 3, Hob RN U/AE 28 3% sl 50 AR IS B 1) i & B3 N sl ik s . ISOUSB211 BEfig
E AR AR 2N BUE ] HS A R .

7.3.13 CDP /" #%

ISOUSB211 #8343 Fr i 4 i ith 78 Ha 28 b v BC 1.2 76 N AT A1 AT MIHE4T CDP ) #E. CDP | #E7ER% 2 T W1 ek A 2%
RHRA H , AT T AR AN TR R 1% 0% D RE S AE VBUS R4t 1.5A [ HL. CDP J & al i@ it ¥ 4T
CDPENZx 5| i (fRH- AL ) KaH.

7.4 BB
ThRedk I T 1ISOUSB211 #F I ThRERE .

L 71. )Rk
v R B 2 s .
VBUS1‘V SPVIT - (UD+, Veus2~ Vapav2 ( D[‘)+i DD-) R
cets ;) reevi uD-) Vcczs Vipsvz
N N ISR S, SR IPIRAS & A EAT 0 R S B R AT 00 B A M
i s e AR | FaE s .
it 15kQ PD ftr 15k Q@ PD AT AT R R S
i 15kQ PD ARt z
AL z ftr 15k Q PD IR ASE L I S 2L T S PP UIRES .
ER z ER ANH

(1) e = ((Veusx = UV+uausy) Il (Veusx = Vapavx = UV+wvapavx) ) & ( (Veex = UV+yeex) Il (Veex = Vipsyx = UV+vipevy) ) ; At
= ((Veusx < UV-vBusx) & (Vapavx < UV-(vapavx) ) Il ( (Veex < UV-veex) & (Vipgux < UV-(vipgv) ) 5 X = AR ; H=HHF ; L=k
¥ 5 2= i
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8 SIS

&

PAN SR 2> B AE EAE T T o, T AE ORI HER A e 8tk . T B2 7 B AR S E & oo
FEIEHTHNM . 25 MR B SEIL, A R STIRE .

8.1 AR A
8.1.1 G R A E V] LG 7

8-1 J&7R 1 — /Ml ISOUSB211 B i EALEER A A IR T o FESLIRBI R, FEREE RIS | Vapayr M Veust —
IR —AHME 3.3V B Vipgyq FRIEZ M A 1.8V LDO i#id N Vooq $ft 3.3V HLJERA N . 1EIEH
M, Sk H USB #4110 VBUS &% VBus2 » 1] V3p3y2 YR A ES 3.3V LDO 4% . Veer F Vipgv2 —jiiE
AP E VBUS [ 1.8V MR, ES M “EAVERSI , 7 ERYEFEIUL 1ISOUSB211 A HRI#E 1L
Tl

Fo R R 75 RS AR A R R A PR A ) B WU B AE ISOUSB211 5530 . R B 2K LI/ EL R #E e 2% (1911 SN6505 )
ff A 3.3V AHLHLYE A VBUS fEH ., iHER , X FEHLEEL DS , USB ArilEERTE VBUS LiE —4 120 1 F
AR, DMELEIERE N/ REAS IR ORI I . BbAh , BiNAE VBUS 5| JHIFRIT ] 100nF 2525 ok A HE 7 24
LI o

AT LAZE D+ Al D- £R % Ff 8 B A K H A AL E A& LR ESD M , i PESD5VOCT1USF. #] DLik$R1E %R
Z2H VBUS 5115 ISOUSB211 i) Vys 51 HIZ 18] JHCE — A ELR H LN T 100m Q (8 E AR (AR )
T HIH] ESD 255745,

T SR A RE 2 S YR AE IS 4E VBUS BT 1.6A R | U A] UM s jth 78 B 2303 BC 1.2 ¥z I iC &
Jy CDP . NI A E , ISOUSB211 ] CDPENZ2 5|zt B d st . EXFIBE W T
ISOUSB211 &%tk H TSN K) BC 1.2 /5 S MmN | 4k R B iZ i K RERE7E VBUS EHE4E 1.5A HIHL
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|
GND D2 % | | 28 N ouT
I .
3.3 VLV ey 150 Veo ; I } — LDO
DC-DC 1 uF %
| E GND
o1 <~ -l [
CLK T
I
3.3 VLV (local supply) 1 uF 1 f 28 VBUS (5.0 V)
BUS2
I Vaus1 I Vi T *
27 33V |1puF Ferrite
V. H e
vCC e SF Veeavi || S B LDOY Bead
3 | GND1 I GND2 26 | 0.1pF DC-DC 100 nF
2uF 1007 ISOUSB21 1 -8V 120 F 11| VBUS
T I T 4 v I Vipey 25 10 nF 0.1 uF e —
0.1 uF 1P8V1 1P8V2 2 HF i
savy S s |, | ot l L T ] o—{ D
) @il Veee
Host/Hub 6 | 23 ] D+
MCU [ veoK |, VIOK == $ J
7 22 GND
DM UD- | DD-
8 21
bp uD+ : DD+ Downstream
33V | 9 20 | & Port
DGND 2D | EQ20 | 4 Connector
oV 1 ki || Ece 19 o
2 uF O.LuF 10.nF 11 18 |[10nF 0.1 pF 2 pF
<~ Digital J g Smp— Vipevs | Vipsv2 * * Ground
17
Ground 4 12 | =ND1 | a2 )
asviv— 18 foppenl oppenze ALEEEEY
14 ' 15
N | NC
]
Galvanic

Isolation Barrier

& 8-1. X H ISOUSB211 KRG B R EHLEE LSS

8.1.2 BB A K - HHE

Kl 8-2 fEx 1 — KM 1ISOUSB211 k& B AN N A o« FEMLRBI T, ZEREE S | Vapave 1 Veysy — it
R AN 3.3V B . Vipgye HLURZM I AHE 1.8V LDO i N Voo #2445 3.3V s RA . fEidRege
], RE USB ZEFHZEEH VBUS EHE Veyst » M Vapayr HIREH A 3.3V LDO A k. Vegt Al Vypgyq —iCiER
YR E VBUS 1) 1.8V AN HIR. 1SR “HEWESFED” |, 7R TR ER L 1ISOUSB211 P DI FE LTI .

F 0 7S B AR R A A TP R AR B WU B AE ISOUSB211 32k, 157 , USB bRt R | X T4MK
VBUS FH S BEEMELINT 10uF. (B, @i/ VBUS F R dfdi il £/ 5uF . 27 VBUS 51 Ikt
{EF 100NnF HL 75 2% SR Ab P 5% 25 LV

A DLZE D+ Ml D- 260% Bl E AA G ARSI BIHA ESD — %% |, i PESD5VOC1USF. W] DLk 78 %5
) VBUS 5115 1ISOUSB211 1 Vgys 5l B Z 1A JEUE — AN E R B BHL/N T 100m Q AUk E AR (AR )
T ESD 55,
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VBUS (5.0 V) 1 T ” 28 3.3 VLV (local supply)
T Vaus1 | BUS2 l
Ferrite 5 uF_]_ 33V 2 . 27 oA p';b uF
Bead LDO/ | Verann | PV2——4) T VCC
bc-ne < I 01uF] 3lonpr || enpef2e—,
VBUS 1 : L 1
100 nF 1.8 V| 2 yF 0.1 uF 10 nF 4 ISOUsB211 25 T T I
T S SR S A Vieavn | Viesv2 e ot 2or VY[ Peripheral
D- [ l 5 24 i McCU
== Vear {1 Ve 5wy
23 ]
D+ ¢ Slvaok |l viok >
|
GND "fup- | pp- {22 DM
8 21
Upstream ub+ I DD& bpP
Port 9 I o0 | 33VLV
Connector ‘ =ery | EQ20 DGND
v 1Yeat | g2t 2P ov
Ground 2 uF 0.1 yF 10nF 14 18 10nF 0.1 uF 2 pF
u ’ * . Vipgvi | Vipsv2 - ? * Digital
——3—1—"Z{enpr | GND2 —4 —> \ Ground
1
3.3V — B CDPENZ1 I CDPENZ2 w
|
i NC NC ﬁ
|
Galvanic

Isolation Barrier

& 8-2. S%F ISOUSB211 PGB\ H AL 4h

8.1.3 BRI ik - HLG LA

Kl 8-3 fg/n T —AKH ISOUSB211 (7 H AN IR . TELRBIH |, BREs R E R/ E RS (5
SN6505 ) Fl T4k —4> 3.3V At | [Nk A USB VBUS FREUHL I . 7EEEHI 2801 | Vapaye M Vguse —#EIE
R — A 3.3V B . Vipgyo FEUEZME F A EE 1.8V LDO JEid ¥t 3.3V AHs IS ERES] Voo RAR . 1634
BEFON | K USB iEf£281 VBUS 424 Veust , 1M Vapayy FEIEHIAEE 3.3V LDO k. Veey M Vipgyy —#E
HERRJRE VBUS 1 1.8V ANBHEE. SR “HEERFI , TR I 1ISOUSB211 N ERINFER ik
Tl

S H 7 S AR R R A o P R R B WU B AE ISOUSB211 32k, ib 7 , USB bRt E R |, X T4,
VBUS R A (/458 b 2 X B LI e 3% IR AN S S AR AT LR 2% ) A 25NTF 10 nFo (HSE
AAE VBUS Fs 3t di 270 5uF M. ELE VBUS 32 286 ] 100nF H 25 28 5K A F BE A4S FRLAL -

A LLYE D+ I D- 2688 i BB AR BN ESD k% , #ltn PESD5VOCA1USF., W] LLik 3 1E iE#:

#3H VBUS 3115 1ISOUSB211 1 Vgys 51 BIZ AIECE — N ELR AR/ T 100m Q FIBRE AR (mEPrs )
M| ESD S8 B#4% o
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|
GND D2 | > N ouT
3 | g 3.3 uF E"I\'IPS76350
| v, o — f—
EN snesos ° TF e B Ll
v 3 | g GND  NC[—
CLK D1 } ':l
| ’
v 1]y, I N 3.3 VLV
VBUS (5.0 V) I BUS1 BUS2 1uF
Ferrite SHEL ssv 2 V, I V. 2 —L i I
Bead LDO/ 3P3V1 I 3P3V2 _&1 IJF VCC
DCDC | ¢ 01 pF[ 3 GND1 |||  GND2)28
VBUS |—@
—— 100 nF 1.8V 2pF| 04 pF 100F | 41y ISOUSBMV 25 1 T T
D- |6 1T 1T T ] s | C’M 24 [100F 0.1pF 2F
V cc2
D+ . _‘?’7 6 eet I 23 3.3VvLv Peripheral
N — V20K | V10K > MCU
22
GND "{up- | DD- DM
8 | 21
Upstream ub+ | 19 Bl
Port 9 20 | 33VLV
4
Connector N Seii I £ DGND
v 19 ean I eo2t 24— T oV
2 uF 0.1 yF 10 nF| 11 I 18 1QnF 0.1pF 2 pF
Ground i S S— - Vipevi | Vieavz 1 ) Digital % GND
¢ T T 12 oDt | GND2 17 = S S SN Ground
33V 13 eppENz | |CDPENZ2 16 33VLV
14 Ine | NIoJ AR
|
Galvanic
Isolation Barrier
& 8-3. £ ISOUSB211 KRR B R A LR AL B /M it
8.1.4 [/ HI2¢
8.1.4.1 4%y

2 25 73 iy TN K50 A2 A5 P L 57368 Y £ g 1) 1 LA 5 ety % (TDDB) AW (o AE1Z 0K, B 2l
T A 5| BIEEAE — RS, MR T — AN W 3 % A JF A2 9 0 2 18] i fn v U 5 % T TDDB SN BEE. |, 2 5 K
8-4. Yt o B RAETT RINF Ny 60 Hz DAL A& Al s v R 25 15 F 78 AN LRV B P USCER 1) o 0 T s A 4 2%
VDE #r#E 2 RAL 52/ T 1ppm ) TDDB FlillZk . A HE AR R 2SR 260 N B i i 482 75 iy 20
., B VDE H5RiMEEOR TAF R RA IS 20% M2 2B, AR RAHISN 50% K2 , Myl iE T
fERUE R TAUEE 20% KIZAF T, P IR 4275 a o 30 4.

8-5 JE7 T I S M A L B S i 0 IR S v IR N ) (R LA RE ). ARYE TDDB HidiE A SR TN

1500VRyms , AFfiT N 169 . HAMPKIER | tWandf B R 15350, MRS | BrTae st — B IRS1 o fhi TIER
JE. DP-28 &5 (1 TAE K FRIE WA 1500VRMs. BUR LA B BTR B (1 48 25 75 dr itz il 169 4F .
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Vcc 1 Vcc 2

Time Counter

DUT >1mA

GND 1 GND 2

Oven at 150°C
& 8-4. 447 ar I B I B E

TE+11

50 %

1E+10 4 254 Yrs o

169%rs ] ~_ 1
1 E+03
TE+08 TDDE Line (< 1 ppm Fail Rate)
1 E+07

|EC 60747-17 Safety Margin Zone

1. E+08 ,/

Time to Fail (sec)

Cperating Zone
1E+05 P g

1E+04 /

1E+03

1E+02

1E+01

500 1500 2500 3500 4500 5500 6500 7500

Applied Voltage (VRMS)
working 1solation Voltage = 1500 Ve, Projected Insulation Lifetime = 169 Years
Ta Upto 1502C Applied Voltage Frequency = 60 Hz

K 8-5. 4435 iy Tl ZiA

8.1.5 74 USB 2.0 HS /RAE#E

USB 2.0 FrfERlE 1 IERES L 200 2 9 TX AN RX IR BB . fEIEREs 1 SeL AT IR B /K-P5KOT 2 B dzs i 25 i 1k
e ISOUSB211 MK AN+FaN L& D+/D- FLESHR AT il NSRS RIAT S 18 T UM A5 ST . T SRS R ETERE
VUL EAE M MCU F| ISOUSB211 LA M ISOUSB211 ZEH:AR 1) D+/D- HLEEAR AT 26 & . 0 ZitikE 5 D+/D-
2R b R FLABAATE o

ISOUSB211 Py B ] 4 A2 1) F2 e 250 17 A0 A 306 TN BB Dh A6, e 8 T8 Bk LB B A 2k S 8R0S 5 42k, AT 5 Bl 2
USB2.0 i TX 1 RX IREMER . EQ11 A1 EQ10 "I ARHE D+/D- HLBSHR AT 2R A4S B LA 1 I 0 A o7 3 108 453 FE A% B
HHATIERE ; i, EQ21 Al EQ20 MIARYE 2 Mgk kst . EQxx 5| T LAz, 3] 3.3V HHafRFF AT ,
T — 277 A 9 FiAS ] (1) 35 L F

XFT 480Mbps {55 , FR4 it 45Q A2k 4l A45FE40 0 0.15dB/Je~) . 80wl Fl T4 55 9T 5 10 24 7 7 n 2
CLRHHR ) EQ BB . i DU & b AR R S IR P DRl 3 mT S die (R MR PRI SKOT FE A L, wT DAt — 2D I B EQixx
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BE . EFEIER R R IE A BE e IR SR LR RE . ARG R | 162 W /] 7% USB K275 L1
Lyl i B FH L P FE BT WAL AR, MW REE 4T , IF H EQxx 5] JAImr LAz
8.2 FiAE R HIN

ISOUSB211 #& it 1 B 45 i LDO £ A [ 2 FA Al LS AL I, /T H et HS BT Ak RE . dn 2R A AT Ak
RS R AR 4R At 3.3V M1 1.8V HI , ISOUSB ‘th i WHBHIZhAE & AR, KA “HPEREER” R E LM 22
FABHIN |, A BB Z AR BRE R T 0 E 2 € A BEIR BE 2R T IO 4hiR . S5 A lEId 150°C. %34 7 ISOUSB211
M2 A AR R IRECE | JF UL T AR RER B DL T 5 1ISOUSB211 1) A BB DI AE LA K N BRI TT -

N T IR B AR ANERE | RN T TERE ) GNDx 51, il 2 AN FLI X S P IDE R R R | i
ISR I

8.2.1 Vys/Vspsvy A
I VBUS #H:3) 5.0V MR | 3F H V3P3V il & LDO A=k, WIITI#EA Veusk X veusxe

Wi VBUSxX 1 V3P3Vx fG44E — il R B — /N 3.3 V HIE |, Z HIRF= A I ThFEA Vapavx X lapavxe
8.2.2 Veey/Vipgvx IR
WIER Vooy HEHZFANG 2.4V 2 5.0V HIE |, 3 H Vipgyy BT A #E 1.8V LDO A% , MIHFEN Veex * lveexs

IR Voex B Vipgyx FHLE— R IFEREFIANE 1.8V Bl | W% B~ 2L I EEA Vipsyx X l1pgyxe
8.2.3 7~ HIHE 1

fE&] 8-6 Fros I HIZR Bl , ISOUSB211 Hii&#k#s ) USB VBUS MIfdZ il &5 Il i) A 3.3V Hy At
AN AT Ao A A0 RS e 25 A LI

EIXFELLR |, ISOUSB211 Yl ) s ThEE A iTA

Veus1 X lveus1 + Veust * lvcet + Vapavz X 13pavz + Vapavz * lvec

& VBUST FiR KB 5.25V , If H 3.3V A HUIEF R K ME 2 3.5V, WA THE AT

5.25V x 13.5mA + 5.25V x 96mA + 3.5V x 13.5mA + 3.5V x 96mA = 960mW.,

T4 25BN 44.2°C/W |, BRI RIFES S5 42.5°C A HEBIETF. MECE ] SR mE 107°C (3RBE T .
VR B RO T B A SE B, B SRR AR IS T AR

£
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VBUS (5.0 V) . 1 T Voves 28 3.3 VLV (local supply)
VBUS1 I I
Ferrite 5 PF_L 33V 2 27 b1 uF—L1 uF
Bead T | Varant | Vapavz vCC
‘ . 0.1 uF| 3 GND1 | GND2 |28
VBUS [—@
:I: 100 nF 1.8V 2pF 0.1 yF 10 nfF 4 V. ISOUISB211V1P8V2 25 ~ T T T
D- 5 24 10 nF 0.1 yF 2 pF
Veet | Veca 33 VLV
. . _F . | 2 : Peripheral
N —] V20K V10K > MCU
|
GND 7 1up- | pD- |22 DM
8 21
Upstream ub+ | DD+ bp
Port 9 | 20 | 33VLV
Connector ‘ EQ10 | EQ20 DGND
1% ean | = 9 LN oV
ISO 2 F 0.1 pF 10 nF| 11 18 10 nF 0.1 pF 2 pF
Ground e Vipsv1 | Vipsvz ——¢ Digital
‘m GND1 Il enp2b'——— 3 & > Ground
1
33v— 3 lcppenzi| | [copenz2 33wy
M Ine I Ve| B
|

Galvanic
Isolation Barrier

& 8-6. ANILHELSMER 1.8V FaE 284 ISOUSB211

8.2.4 7HIFIE 2

EE 8-7 Fron BN F7RBIrh |, ISOUSB211 Hii 4251 i) USB VBUS A% il 280U A A< b 3.3V % v Y {1 v ok
EEEE V3p3\/xo 9}%[3 LDO ﬂﬁ%ﬁ/ﬁi}ﬁﬁ%}iig?ﬁ%%ﬁﬁ ?EW@WEEEE V’I P8Vxe

FEXPEDL T, BTG THA

Veus1 * lveust1 * Vipavt X lipgv1 *+ Vapavz X lapavz + Vipsvz * lipgv2

8 VBUS [l KAE S 5.25V , F HAMI 1.8V BB R fE AL 1.89V , A EFShAE TSI F

5.25V x 13.5mA + 1.89Vx96mA + 3.5V x 13.5mA + 1.89V x 96mA =481mW.,

HIT45 B2 N 44.2°C/IW |, IIZARFES S8 22°C N HBIRTF. BB Al SC e s 128°C IR EEIR

TLV741P F1 TLV62568 73 il A& b S A A o] 4 FH O B Ax LDO Al B4 i &% 460 28 7 B o 3 R A 326 T #48 m PRI
ISOUSB211 HH TR A . {HIE |, BEIEFE I IERHE T KRG R IHFE , LU VBUS FIAHE 3.3V HEJE I H A
o

UEE B AL AMRAS R4S | WSO R DA M S R PR B I B T 384T
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VBUS (5.0 V) . 1 T 28 3.3 VLV (local supply)
Vaus1 | Vsus2
Ferrite ] 5 “F_L 33V 2 v v 27 1 “d_ ] I
3P3V2
Bead LDOY ey jp —L21HF LDO/ vee
DC-DC 01vF 3 lonor || ooz DC-DC
VBUS [
:I: 100 nF 1.8V12 WF O1WF 10nF | 4|, ISousB211 v 25  10nF 0.1 yF 2 pFl
D- | T T ] s | e, [ L L Lasvy | Perheral
—?r Veer | Veea MCU
. 23
D+ € —Sva0k : V10K >
GND A | oD- |22 DM
8 21
Upstream ub+ | Db bpP
Port 9 | 20 3.3 VLV
4
Connector N e | EQ20 DGND
i 19 ear | Ea21 P21 \
2uF 0.1 yF 10nF 10 nF 0.1 uF 2 uF
Ground ” s [n LI (VAP | Vipavz 12 In Ip 1 Digital
17 \
< T T 12 1 oDt | GND2 i e Sl Sl Ground
1
33V 131 cppENzt : copenz2 |2 3.3 VLV
1 Ine Ne 2
|
Galvanic

Isolation Barrier

& 8-7. HEC/ME R ERRIR ALY 1.8V HJEEF ISOUSB211

8.2.5 ~HIFIE 3

e 8-8 AN Bl , ISOUSB211 HERELSY) USB VBUS Fliadz il 250 () A b 3.3V %7 v YA i ok
B Vapayxe W LDO FFLERIMIAE B Vapgyx » BEAURBIRCE 1 F—HE. Al , Voot B Veea FHEAGREIRLE
1 IR E RS VBUS A 3.3V VLV, T2 HliEid I R1 (20Q , 250mW ) f1 R2 (5Q , 50mW ) 47
.

A L BE A 2 FRAR FELUR R FE B R |, A Bh T PR ISOUSB211 P I D 2R 450FE LA S AH IR IEL T o 7 5 3 46 L LB
B340 Vooy B ATREMRE 2.4V, Voo 51 TR ERSM 1 1 F B,

TEXFEOLT |, IC WIS TRES TR -
VBus1 * lveust + Veust X lvcet - 20 Q % lyce1* lvee1t Vapave X Ispavz + Vapavz X lycez- 9 Q % lyceo* Iveee
R VBUS Hf KM /2 5.25V , I H 3.3V At s i KB 2 3.5V, N5 T -

5.25V x 13.5mA + 5.25V x 96mA - 20Q x 96mA x 96mA + 3.5V x 13.5mA + 3.5V x 96mA - 5Q x 96mA x
96mA = 728mW.

BT 245 2 S 44.2°C/IW |, TR B1FE2: S 30 33°C il . Hhle B AT SR A 117°C I ERIRFE .

VLR EAE R B E 1 AURBICE 2 ZRGRME 7 — S Paigse |, Rl seBl AR MR THAE m A SR 21T, AR
WA B B2 AT LA 25
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VBUS (5.0 V) y T 28 3.3 VLV (local supply)
VBUS1 | BUS2 9
5 uF 3.3V 2 27 |0 pELl 4 4F |
T T [ | Voroe Ve
_ <« 0.11F] 3 | snD1 | R
VBUS [ * g
—L100nF 1.8V 20F 01WF100F|  — _ aly 'SOUSBzﬂv
D- L L T fri=20a™\[ s e : ez
AANA Veer Veea
D+ . e lsomi' 1| | Peripheral
\ 1 pF; —1 V20K V10K P MCU
\ | 3.3 VLV
GND — 7| o. | bD- 22 oM
8 21
Upstream . ub+ I DD+ " »| DP
Port | 3.3 VLV
Connector 4 Eeily | EQ20 DGND
1 Jean | e 19 1 1 T ov
ISO 24F 0.1pF 100F 11 |\, v 18 10nF 0.1 uF 2pF 97 Digital
Ground . ampun, S, am gaed I fRe2 ) Jh SN A Ground
7
———— et || enpef—— =)
13 | 16
33V CDPENZ1| ! [cDPENZ2 |————3.3 VLV
14 fne ne P>
|
Galvanic
Isolation Barrier
& 8-8. HBML S Veex Tl MIE BRA B FHAR A ISOUSB211
v N\
8.3 HLFAHREIN

HIWAESEIT Vapayx I HIIHL 7 78UE 0.1pF HZE 48 JFEH: 8] GNDx. IFEFEIT Vgusy I I HL T U E 1uF M
IR R GNDx. EW D HITE Vipgyx 5 GNDx 2 (8. 5IH 4 F1 3 Z [A]. 5] 25 F1 26 2 (6. 5IH 11 fi1 12 2
[, PLA S 25 F1 26 Z (A& 2uF. 0.1uF F1 10nF B2 8% | R ATRESEIT 2810 . (/NG 2R BB 52T IC
E . W Veook 51 Z RSB E 3 b F il il i P 38 E R |, WIEIAE Veey (511 5. 24 ) 5 GNDx ( 51/
3. 26 ) Z MR AT RESEIT 2 E 1uF LRSS | FEH Vipevx 51 R H 28 B H &t e 2.

XL A GRS 3.3V 1 1.8V HEUE WAMEEHR AL 2 T A & LDO A TE K.

AREMAFSNEBOLE T, WWSRY 8.4.1.1 #ir. FWEA/NGT AR (0402/0201) , DUERT LUK EA]
JRCEAEFET IR S AN TR _EAHBE S AL B, ER L. %5 M E ST IC LER |, Vipgyx H
U5 R A S B s e 4.

FERGES ENUR LR B LB i e, 7 AR A R B U IR, IR AT fiE i TI () SNG505B 2545 [ 4% N5l a5 A e
B & T he A 2C T SN6505A fIEEAT 1A /L aw 5 B R PRt 7 Rt . PRA A YR BETT
PAR AR s e B il . W RAERR B EHL/AR LA S5 T CDP Thg , WIRe 2 N s s i RE S 72 VBUS 424t 1.5A
HL .

8.4 fijF
8.4.1 /775 R

=22 LSRR EMI PCB it EHES AT & LRI (AN EEITN ) @ mEE T2 B2 ATk gz m
RIE Sz

o LETHR A B e g e 2 rT R e I AL (SIS ) R AERR B A8 S B BERE A ACIE SR AR UL 35 HEL K 2 1]
OSTIIEAERES

o NTHEERAENER , EUUIESEEMN MCU 2| ISOUSB211 LI ISOUSB211 F|i&E#:4% 1) D+/D- HEEE AT 2%
KL, WL Gy D+/D- 2% F I SRR . SR mdiafT |, 5503 G D+/D- 2k b )i SLAIBAAE «

o JEMAE RS SR IE T IRE SR, AT RO A TS S A H ST, R ONIR A RS O
HUB B 2. D+ Fl D- A2k 20T 90 Q ZAMFHPIIF R AT RESEIL 45Q HuumFH L.

o FEHEMISPIRI S5 ILT8 B RIS, A4 R KL 100pF/in? [ mdiss i 2 .

o EMABAESLAULEATR | IF H A was S5 AN o A G| B2 18] (AT b AHE TR SE k. KRR A
LR R IR S AL I 5| A2 8] (R A 2 g AR B AN A AERTIE AL
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+ ESD 4t Ul BT |, FEUDERSE | JF Htfe D+/D- gk b, A L. Welge , SaET 2 k17
ESD S5t 2k | 5 W a0 R 2 A ad £L -5 4 2= e L7 [

o (EJRJE B B FER S R AR T AT SR s R, RO SR S R B MR RR LA R A
EEEEE .

o PR AT (140 2mm x 2mm ) B BTZE ) GND 5HRICLR m#vkpE .l 2 A LR R R B A
TRIEMR . AREAEE WS AR

8.4.1.1 i @M

Ao AR R R R T AR A A ESD R4 AR @ UURE 7730, @iAE D+/D- {5 5/ ™ L
I o ST /N ST 2 3% (0402/0201) , DA(E AT DA & A 1 B 70 A o S8 s 5 | IR0 AR B Bz 51 R A B
FAEHTUZ AT ER: . ZR 25 AN BI85 ] AN 5 2 (M A R k2 B AR fL. ME Rk EE
I IC AL ER |, Vipgyy IR LIRS LA m MK ESD MR B LASE I ERSRINE | Jt 58
AR ERE . Vipgyr M1 4 A1 11 5 Vipgyo KI5 18 F1 25 iERE—#E |, HERERAEZMEERY 5. WH
PCB 5 2 ZUA L, WSLEENENZSRE (B0, 2 32 4 )2 ) el , Pl D+/D- ik
HZ . FsfRBliE AT E RN EL S | (HRIE S F s A T 4% . VBUS L) 120 n F A%
FOCEH T EHEEEL S | AR TN . AT LUESFETE VBUS #iZk L1f 100nF ( f1 120w F ) AR Z FE
—AHEIHH/NT 100m Q KA ARIER , W71k ESD SRl A8 S0 v 4% 1) H A58 4

TR ERAENERE , #UVURESF MCU | ISOUSB211 L& M ISOUSB211 £|i%E#:45 (1) D+/D- HLEE IR AR 26
FEo A2 G D+ID- Liif LRI LG . D SEBlmdisdT | 550t % D+/D- Ll bR SLAGRE .
KA (10 2mm x 2mm ) SERERITIZ ) GND S1RILAR S A ERE . il 2 A fLR I E R — 2
e .

Ferrite

Veust Veus2

Vapavi Vapava

GND1 GND2

Vipavi Vipgya

2 pF 0.1 pF

Veer Veee

V20K V10K VBUS

ub- DD-

MCU

D+

Ub+ DD+

GND

EQ10 EQ20

DD”D

EQ11 EQ21

Vipgvi Vipgvz

GND1 GND2

CDPENZ1 CDPENZ2

NC NC

GND1 Plane GND2 Plane
K 8-9. ISOUSB211 i R~

8.4.1.2 PCB ##}

XTIz AT H AR T 500 Mbps ( B ETFANR R AR T 1 ns ) HZEACT A 10 JE~f BB AR , 15 8 br i
FR-4 UL94V-0 ERl FEERHR . 1% PCB £ =~ HA BRI A B e . BURIIRIRYE . B it s B AN EE LK B
JEPEFTIRYERSAE , PRI T A SEAR AR AR i o
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9 AR HE

9.1 JCHZFF

9.1.1 JH 1S

THZ LN ARSI

o TEINAER (V) , 2070557 i1 759 ROt
o TEIMGE (TN, AFAAHFEAR 5 R Tt

9.2 B B FTE A

HERWOCR ERE S, 1§ SHE ti.com.on ERIEES SOOI, R B A ZEBEZGHEATIE N, RVRT R R
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PACKAGE OUTLINE
DWX0016A SSOP - 2.6 mm max height
SMALL OUTLINE PACKAGE
-
PIN 1 INDEX AREA E SEATING
— . . 14X [0.65] o PLANE
= 1 ley
— i =
5.95
5.75
NOTE 3

:

-

2.6 MAX

-

J
\

|/
/<\*SEE DETAIL A

2.286

DETAIL A
TYPICAL

4226511/D  09/2023

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. 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.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT

DWX0016A SSOP - 2.6 mm max height
SMALL OUTLINE PACKAGE

SEE SOLDER MASK: SEE SOLDER MASK:

DETAILS DETAILS

16X (2) 16X (1.65)
SYMM SYMM
16X (0.41)
1 . ¢ 16X (0.41) ]

16

t% ) sYMM
Loee e
——]

S
14X (0.65)
(R0.05) TYP JF % ’
(9.3) -

IPC-7351 NOMINAL
7.3 mm CLEARANCE/CREEPAGE

SOLDER MASK:
OPENING\ METAL EDGE

EXPOSED METAL

0.07 MAX
ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

LAND PATTERN EXAMPLES
EXPOSED METAL SHOWN
SCALE: 4X

SOLDER MASK DETAILS

Ei}SY
¢

a =

14X (0.65) j j}%
(R0.05) TYP ‘

= (9.75)

9

=
T

HV / ISOLATION OPTION
8.1 mm CLEARANCE/CREEPAGE

METAL UNDER SOLDER MASK
SOLDER MASK\ /70PENING
*] 0.07 MIN

ALL AROUND

SOLDER MASK
DEFINED

4226511/D  09/2023

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.

6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

Texas
INSTRUMENTS

www.ti.com

Copyright © 2025 Texas Instruments Incorporated
Product Folder Links: ISOUSB211

fexxriREE 35

English Data Sheet: SLLSFC5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/isousb211?qgpn=isousb211
https://www.ti.com.cn/cn/lit/pdf/ZHCSQ53
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQ53D&partnum=ISOUSB211
https://www.ti.com.cn/product/cn/isousb211?qgpn=isousb211
https://www.ti.com/lit/pdf/SLLSFC5

13 TEXAS

ISOUSB211 INSTRUMENTS
ZHCSQ53D - NOVEMBER 2021 - REVISED APRIL 2025 www.ti.com.cn
EXAMPLE STENCIL DESIGN
DWX0016A SSOP - 2.6 mm max height

SMALL OUTLINE PACKAGE

16X (2) ﬂ 16X (1.6)
16X (0.41) SYMM 16X (0.41) SYMM
b ¢ | ¢

16
(== ==} ==

T PR~ . -

=== — - =
14X (0.65) ] j’% % 9 14X (0.65) 3 Js)%
(R0.05) TYP (R0.05) TYP
Li (9.3) 4—1 (9.75)

IPC-7351 NOMINAL HV / ISOLATION OPTION
7.3 mm CLEARANCE/CREEPAGE 8.1 mm CLEARANCE/CREEPAGE

SOLDER PASTE EXAMPLES
BASED ON 0.125 mm THICK STENCIL
SCALE: 4X

4226511/D  09/2023

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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DP0028A-C02

PACKAGE OUTLINE

SSOP - 2.65 mm max height

SHRINK SMALL-OUTLINE PACKAGE

10.63
9.97

PIN 11D
AREA

o TYP

2ex

10.5
10.1
NOTE 3

=
E=— -
—
—
—

[8.45]
— 1
——E

.:;

NOTE 4

0.35
28 0.29
0.250 [C]A[B]

/

N J .
\—SEEDETAILA

—= 2.65 MAX

DETAIL A
(1.4) TYPICAL

4231707/A 03/2025

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. 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.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT

DP0028A-C02

SSOP - 2.65 mm max height

SHRINK SMALL-OUTLINE PACKAGE

SEE SOLDER MASK-
DETAILS

28X (Z)T——‘ 28X (1.65)
28X (0.45!
( )L 28X (0.45) 1

¢
‘ 28
|
|
¥
|
|

SEE SOLDER MASK:
DETAILS

N
@

o

ity

o

i

== |

ﬁ% & 1 % i

14 $ —— 14 % \
(7.3) (8.2)

Y

(9.85)

IPC-7351 STANDARD
7.3 mm CLEARANCE/CREEPAGE

SCALE:5X SCALE: 5X

LAND PATTERN EXAMPLES
EXPOSED METAL SHOWN

METAL

SOLDER MASK
/ OPENING

0.07 MAX
ALL AROUND

1

EXPOSED METAL EXPOSED METAL

0.07 MIN
ALL AROUND

SOLDER MASK
DEFINED

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

HV / ISOLATION OPTION
8.2 mm CLEARANCE/CREEPAGE

SOLDER MASK: METAL
OPENING‘\ /
|

4231707/A 03/2025

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DP0028A-C02

EXAMPLE STENCIL DESIGN
SSOP - 2.65 mm max height

SHRINK SMALL-OUTLINE PACKAGE

kI —— %m

i

26X (0.65)

28X (2)
28X (0.45) L SEMM
|
|
|
|
|

SYMM
¢

IPC-7351 STANDARD
7.3 mm CLEARANCE/CREEPAGE
SCALE:5X

SOLDER PASTE EXAMPLES
BASED ON 0.125 mm THICK STENCIL

IN]
@

28X (1.65)
28X (0.45) L s%wm
|
|
|
|

o

Hi

|

i

|
 ARCnae

(9.85)

HV / ISOLATION OPTION
8.2 mm CLEARANCE/CREEPAGE
SCALE: 5X

4231707/A 03/2025

NOTES: (continued)

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

design recommendations.

8. Board assembly site may have different recommendations for stencil design.
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1M1 EHEERFR
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

LR AR R T

@ & o|l( B0 W

v
Reel | |
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
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O OO0 OO0 Sprocket Holes
| |
T T
Q1 : Q2 Q1 : Q2
4-—q--4 f--7--%- ‘
Q31 Q4 Q3 1 Q4 User Direction of Feed
[ . 4 |
T T
AN
Pocket Quadrants
sk E2E:S sEE | 3 sPQ B ﬁ?ﬁ“ A0 B0 KO P1 w Pin1
E il Ef& (mm) (mm) (mm) (mm) (mm) (mm) (mm) %R
ISOUSB211DPR SSOP DP 28 2000 330.0 16.4 10.75 10.7 27 12.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

R HEERR HEE 5@ | SPQ KB (mm) T (mm) B (mm)
ISOUSB211DPR SSOP DP 28 2000 350.0 350.0 43.0
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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 ©)
@ ©)
ISOUSB211DPR Active Production SSOP (DP) | 28 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ISOUSB211
ISOUSB211DPR.A Active Production SSOP (DP) | 28 2000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 ISOUSB211
ISOUSB211DPR.B Active Production SSOP (DP) | 28 2000 | LARGE T&R - Call Tl Call Tl -40 to 125

@ 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 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 ISOUSB211 :
o Automotive : ISOUSB211-Q1
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NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

Addendum-Page 2



ERBEAMNRREH
THEEFRERARM AU EERE (FER ) . RITER (8FFFRIT ) . NAREMRITRY, WETR, 22FENEMER,
FRIDYAFREEFMEEMARRERNER , SBEFRTEH S, EFEARAENERASRTREEME=F MR~ ERE
ﬁo
XEFRAMEMEA TI = RETRITNBET RARER, SFATREUT2HIRE : (1) HNENEARRESEN TIFR , (2) Rit. B
EHNHEWNA , ) BRENEAFREHAREARTAEMIIERS, FERE. KERHAMBER,
XEFRNMELE , BFZTEH, TI BRVENTRXLERRATRHARTIRARN TI ~ROEXEA, MRUEMEAIXERFRRT
SHARTR, EXRERETEM TI HRFRFEFTE=FDR~R, ENETBERTEXERFRHERATN T REARERNEAR
WE,BE. BAR, BANES , TI WEEFAR.
THRENZRZ T HHERADR ticom EEMERRRT F=REHRHRAEERZFRBAR. TIREXEFRA T RRURMAERER
THEX T FREABHERNERRBRERFHA.

Tl R334 I8 T R 1R VAR A E A SRR B B9 S o

BRZF 4t : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
IRIXPIE © 2025 , EMALER (TI) 28]


https://www.ti.com/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	1 特性
	2 应用
	3 说明
	内容
	4 引脚配置和功能
	5 规格
	5.1 绝对最大额定值
	5.2 ESD 等级
	5.3 建议运行条件
	5.4 热性能信息
	5.5 功率等级
	5.6 绝缘规格
	5.7 安全相关认证
	5.8 安全限值
	5.9 电气特性
	5.10 开关特性
	5.11 绝缘特性曲线
	5.12 典型特性

	6 参数测量信息
	6.1 测试电路

	7 详细说明
	7.1 概述
	7.2 功能方框图
	7.3 特性说明
	7.3.1 电源选项
	7.3.2 上电
	7.3.3 对称操作、双角色端口和角色交换
	7.3.4 连接和速度检测
	7.3.5 断开检测
	7.3.6 复位
	7.3.7 LS/FS 消息流量
	7.3.8 HS 消息流量
	7.3.9 均衡和预加重
	7.3.10 L2 电源管理状态（暂停）和恢复
	7.3.11 L1 电源管理状态（睡眠）和恢复
	7.3.12 HS 测试模式支持
	7.3.13 CDP 广播

	7.4 器件功能模式

	8 应用和实现
	8.1 典型应用
	8.1.1 隔离式主机或集线器
	8.1.2 隔离式外设 - 自供电
	8.1.3 隔离式外设 - 总线供电
	8.1.4 应用曲线
	8.1.4.1 绝缘寿命

	8.1.5 符合 USB 2.0 HS 眼图规范

	8.2 散热注意事项
	8.2.1 VBUS/V3P3V 电源
	8.2.2 VCCx/V1P8Vx 电源
	8.2.3 示例配置 1
	8.2.4 示例配置 2
	8.2.5 示例配置 3

	8.3 电源相关建议
	8.4 布局
	8.4.1 布局指南
	8.4.1.1 布局示例
	8.4.1.2 PCB 材料



	9 器件和文档支持
	9.1 文档支持
	9.1.1 相关文档

	9.2 接收文档更新通知
	9.3 支持资源
	9.4 商标
	9.5 静电放电警告
	9.6 术语表

	10 修订历史记录
	11 机械、封装和可订购信息
	11.1 卷带包装信息




