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E, RX{E5MTXE 5 5DP/IDM{E S lal BE A2 & /D N5X. ilhn, 4 alFE~0.178 mm (7 mil) , NI5USB
St CASNEI AT (5 5 /N A BE S /0 5 0.89 mm (35 miD)

o GBI HLLS . RGN IERN At AT BE R 5 R TXR RX Al S A5 AR 26

E17: THEMAERTH AR LR

1
.
TX_Diff TX_Diff
X B X B
I RX_A 1
2
TX_Diff
RX_Diff

>

TX_Diff RX_Diff

RX_B RX_B
-—1 |
1
2
RX_DIff

Interleaved Non-Interleaved
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« USBZE /M E LK LM ATEIRIL S . AP 75 AT RE,  DAEAE 22 7350 1 B3 1) 51N e /M 24 72

o 1 22 43 %o R AEAN BB K B R N B A B B K 22 Y 1.25 mm (50 mil) DA b TR i 2 0 % FR AN R I K
FEAN L HA R R K E L H0.05 mm (2 mil) BA L. RIFEZSF (TX+FTX-) HEEDLEEIE ST (RX+
MRX-) A

o MR USBIESEH 0 EMELT A, NAEHAIUEMNEA5ERAMAL.

o SEESE CEYFESH) T X USB Z 05 5 T A k.

o {FUSBXTRATHE M, LUB/ME S15E. KE#IE15em (6in) EAREEE S ELULKERIT10cm 4 £H
HISSHEL 2 BEMHRE TR E.

+ Microchip £k %19 USB 15 5 4 HAm 238 7 A Bt fL. SRR i/ 03 FLBCE 31 P45 S 0 th &5 S )
HALEEANE SRR .

o WIRADESHMEMEEEGE S HEAIL, BRIt L. ES K20 “KEILR (GBEHLD 7 .

o FELRIE BN K AR 2 (K B T A I0AE AT T 5 (Rt A il 3

o TEUA e 2 eI dhdr CAR N H s . 152 LK 20 “HKBEEILEL CGEREARL) 7 .

o Y{ESIEPCB LU, MG S mRLARIFRA. 51 NRZE R D20 1E K B2 DR DL FEAE A7 DT R
ICHIIER 2 EFASSETHI (+) Al (- LEFEI &5, XFAME TR BT K ELITEN R — i, X

PRIk E LA T B H BRICHI 22 73 M 22 LA SE L ERSOM RIS . S SRS 22 0 WP AR AR AT AL B B Herh — S A A
TH—%EL, BLARWFELKM M. X FBUSSHMEE, WE18HTR.

& 18: VLHC(E SARAL AN SRR DA /D SSfE SR K

Transmitter Transmitted _ Received Receiver Transmitter Transmitted Conducted Receiver
CHIP Phase ~ Phase CHIP CHIP Phase * Phase CHIP
Ry S Py I L i —_
> > ® > >
i i B i i = I B

O > > 6>

© 2020 Microchip Technology Inc. DS00001876C_CN %517 7T



AN26.2

PR & SS 2kt “ e VLI ” HIPI NGl 7E58—Donflrd, SSAH 5K H BT LM I A A K 72 4t USB fi 4 K2 B &
AR -

& 19: KELE (REEMAM)

BAD Phase Matching

All five USB pairs are perfectly y / N\ A Top side
matched end to end. A

Phase matching is bad for
all four SS paths shown.

A,BCD
(o] (o) {
B Top side 4/
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FoARBIEL R L, SOV R USB Firfi g s K AR I HL 4K .

& 20: KEILE (EREMHM)

Good Phase Matching

All five USB pairs are perfectly
matched end to end.

All SS paths are phase matched.

Each inside SS trace is
re-tuned at each 45° turn.

Zig-Zag routes with short
segments do not need to be
phase tuned.
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3.6.6 USBi# 2 4%
PR E (1 USBIE B As & 10 E R USB SSAHS (5 5 (ML Ak it Re 1k« 51 BAIAR £ (14 52 SURIMA 267 Ut 2 K2 USB
AR I e . 5 USB 2.0 i (5 S AL, X EERZmXT USB 3.1 Gen 1 midi (5 = (KI4F B I 2 .

o WRLAERESL (TH) USBHERES:, 152 HUSBIERLE SIMIIIESL (TH) #R4E, DU b HxT USBAL Sk i (1152
Wi, C YRR JRAE. D

o BERAMNZE LRSI, CARIAEE ]t AL LTR35S R EL J70 180 B AT P 2 PR A 55

 ATRE, RSP RIS B A BRI K £ 0.5 mm BE .

& 21: “Ypib” USBH| HIEA

(Cross-Sectional View)

Thru-hole USB Connector
Solder

Mask \ - \
PCB

Outer layer
Substrate

Inner layer

Copper:

Pads

Traces & Planes,
Inner layer
Outer layer

"Standard" "Sanitized"
TH Padstack TH Padstack
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o Ui/ USB 51 i A 2

& 22: Ji/NE L USBIE 8% 5| B JE R ma

Reduced Stub Effect Techniques
SMT Connector on Mounted Side

HuB Stub-less
Device Signal Path

Reference: Worst Signal Integrity

TH Connector on Mounted Side

HUB Signal Path Thru-hole USB
Device with Stub Connector

TH Connector on Opposite Side

H UB_ Stub-less
Device Signal Path

Thru-hole USB
Connector

TH Connector on Mounted Side
with Vias

Longer Thru-hole USB

Stub-less Connector
Signal Path

o RINGE%E (SMT) USBIERAS LAk MRk e 5 o Pl . A FH R 100 Wi 3 USB s R SEBL R A (015 5 e B 1k

o WHTRRE, KT IESL USBIE AR BRI _E USB B4 851K 55— CUHZBJZ M PCB) , LB Gl L5] B A 1
FBE, DU SRS SR .

o P LA NI 5y — M5 E A AT FLXHEAR S AR L N RS ) I B SR L. 2 USB AR
BRI R — M, AT DR A A5
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3.6.7 ET
XTAL1 AT XTAL2 2 iR EZS| M. HEFEFERARA SR BREMELEE, 155 AN EEFt.
USB57x4 F1USB553x 251 F b #k 75 B +/- 30 ppm A £ . ARELZHAMER, ES AN FKEEEF M.

3.6.7.1 XTAL1 FIXTAL2 fi 2k
e IR 5| AL B B AR A SR AR SR S (IR EEITE) o AME LS I B 20 ) B 1 25 /0 R o fe /N E 4R )
FERIS 15 (BXD .

KBRS SR E XTALL 51 E, AR R k. ZER R R, XTAL2 3 RARH R BRE (B4 . A%
LI 5 R RSLAR VRN B 755 AR I M S0
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I8 FH 7 it 51 2 LA 25 BT A e A B s
JE [ USB 822k 33 FIAE LR 343 5 A 1 6 o

DS00001876B A3 « K “USB3.0” ilfwHH)y “USB 3.1 Gen 17
(201548 5 H)

DS00001876A | 4= o WA TSERTAISMSCHA2.0 (201347 H
(20154E1 H5HD 17D

o S TSRS, A Al Microchip

FIIUSBEEL 4 (USB57x4)

« HIE TIEE

B3V EMEE2.3 “ EHFAIRE A

o TEF AT, #hn7 vDD12 #1vDD33 L

LI PP A BT R

FAT L5254 “VBUS_DET”

B gANE I T —A) ik LSS
F i 2 S B 2 AT A M VBUS_DET 15
SHr, W L. AR E ST, 7

BT L 53.2.17 “PCBIEL

EFE—NHEFSREINT “... gt
AT

W8Tl k3227 “ &

o T )i

“HSSIEZHHT7.5 milag
R REL, [FENARRR HFRZdiffA1Z0 LAk
EREI G SR, 7

F8UL MEE3.2.377 “PHPIEM]”

« JuiEmE N, SR T ZANBHTS

H8TL LN 3.2.27 “ES” K8

MEx T EVBZH EAHEE, W T EER
il (E8) FnisiiA

O B33 “Bt

« NiEMTE N, ST H BN A

FOTLEMH 3317 “hn k2t — Rt AL

R —AiE (BRI MITLin T
“Microchip 521 i3 ”

HA10 0T B 3.3.37F “ SR A

< N7 WH TS

FEIN T U R T H A5 1 14 15 X5
Rl “ONRRAS BB 2 A et fLR 2>
e e LA LRI BT (LB 14: “55
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“XT R R E
R, A P AN I L B B ALY
Fitth.

5100 EEE 3.47 “fitd”

) T B AL E

HA1 L3427 “ A USB i

o WEE BRI R R T OC

fE )" .

127 ERIE3.5.17 “IhiE”

« NiEMGE N, BT Z A

FA3T LRI 3.6.177 “— A A

SR T oy
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KA1 REHE
W5 H A HIEI%HE FIE
F15T7 L553.6.4.177 “RBIASTESAiZk” |« HH TK15
1671 %5 3.6.5.27% “USBZE/MiiZk” F s B8 T k3o
#2000 FHIE3.6.67 “USBiEEL” s HEHTHEAMHESS
A 2.0 5 EME26T “RENOTPE” BT RGN T A 2% ProTouch T

(20137 H17HD

HIfEE
BB Ty, DAE e s

#3.6.6° 17 “USBiEH:ds"

« EBCRIGIN T —F)iE

g

SO 7R RIS, i it SMSC &
5IUSBAEL# (USB25xx fll USB46xxX)

FAT LMK 4: oL VBUS_DET &

B T AT, gl T #IN2.2 uF
A

4T ERIE5: kA VBUS_DETEH#

o S CaE TG

FHOT L2671 “RHENOTPHifLE”

Er T UL A 1 AR
H 3% 7 SM_DAT #1SM_CLK F {4

o ST B

OCS HL & #B 4

« MIER T OCS AMIE R
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HLI R 9 500 mA”
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