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Abstract: For the sake of assisting PCB designer to find the source of crosstalk signal according to the frequency character-
istics of crosstalk signal, a new method of recognizing PCB crosstalk signal frequency is put forward. It’s principium is ap—.
plying singular recognizability of wavelet function to recognize rising edge (or falling edge) of crosstalk signal from inter-
fered signal, then confirming frequency of crosstalk signal directly according to rising edge (or falling edge) of crosstalk
signal. The results of simulator show that the crosstalk signal frequency obtained from this method is consistent to practi-
cal frequency.
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TXA ul1.17 Aggressor
TXB Ul.19 Victim

10ns

100ns

60ns
600ns

200/s
200/s

4 ps
4 us

5.04E+0
4.60E+0 H
4.17E+0 H
3.74E+0
3.31E+0
2.87E+0
2.44E+0
2.01E+0
1.57E+0
1.14E+0
7.08E-1

2.75E-1

0.00E+0 2.6

E-7 5.23E-7 7.84E-7

5.84E+0

.
.05E-6 1.3i1E-6 1.5

B1 10MH: B#ES

L]
7E-6 1.83E-6 2.09E-6 2.35E-6 2.61E-6

5.28E+0
4.72E+0 |
4.15E+0
3.59E+0
3.03E+0}
2.47E+0
1.91E+0
1.35E+0}
7.89E-1}F

2.28E-1
-3.33E-1

]+

0.00E+0 2.61E-7 5.23E-7 7.84E-7 1.05E-6 1.31E-6 1.57E-6 1.83E-6 2.09E-6 2.35;3-6 2.61.5-6

B2 IMERIEBRRESTRENRGBES

3 BRESTERMIRMNEEEETM

WA 2 FR, RLEFETE S TGS Bl
RIEH . XEBRHE S BRNE S EAMTRE
XIS BB BB P, KEBBRESHEL
BkepfE S HpRE A EFHAT R E S B e TER T
WHMES L4 B, B E 5 WA SR ST )
[l ] LATRT 46 BB 4055 9 b A0 R R I 1. 3x
RRE QAR BB R S IUMR 5 51 32 6 5 0 0 e ] o
B, WA 1 BIAES B LT B R E] .
AL B AH <R B b B T R Y A ) R R
RIS T BG5S PR, JET R DU RGBSR

BRT SRR 5 LASh, iB A LAt X 38 08 0l vt Bk g
FHESAS B ATERTIRES L= EER.

XEER SRMFEMERRE, ERNGE5HE
ST AT I T LAHERR .

MW ARE,ES LRNERRESHE
5 R HECF FBOR IR . fln, Yinl 3 FH 8
SR 3T 9 3 2 B o B 2 A5 A AL B 5 Mller! !
H Boundary Kernels 77 ¥ 1A% BRI R A v B ] L
RAR IR TN 53070 53 — R B R B T5 B B9 1R
S EMEMIEESZ A MENSRTHEE T H. @
TIREE /N R W R BT LR 53 R A LB
TR TR RUNE SR AR ER SRIEES
21 MY Lipschitz regularity JBE5).

Frid/NER—FFRE ¥ € LA(R), A

J:W(t)dt =0



148 BT SR

2010 48

BEH—ALR | oIl = 1 RBIEF T ¢ = 0. T His
WY B R W X 7 AR, B B R B i ]
G BE R A B Y

v, (1) z%sllf(t;—”)

XL FERKRW R | v, | = 1.

RBPAEZ ] £ € L2(R) Xz R o« RZE
A s /MR B

Wf(u,s) = <f’ ‘I’u,s>

:ijﬂﬂé?“fﬁpt (1)

A1) 14 5 = sl — kspuo, MIBIUNE
TR
Wf(],k) = <f91P},k>
= [ rw i an (2)
Hoh
1 t — kshug
Y1) = «/?O‘F( 5 )

= 50?2 W(sg’t — kug)

N R —DE BRI R AN 5%
S¥ReS . BT ES MR AL/ NEERAEEARK
A S, /N B2 AR AL , TR R /A B R B
W ARk, (B AL A R EE AL E X
Y Lipschitz 165 « REE(E S W& 74

—MRE f(x) TEXIE] (a,b6) BA Lipschitz o #Y
MR FFHE—TERK > 0,58 F - 1<<a <1, {#18

| W2, 2) I<k-(2)° (3)
ERFEAHEE

| Wyf(x) <<k - (2)° (4)
BETHE B

log, | Wof(x) |<<logk + aj (5)

Hep W, B/ANBEERRE,j R/DBAARBZE.
ER(5), W THLH T, Lipschitz T8 H « (0 << o <
1) HIEAE, BRRA 5 880m, /N REBEE B . X+

% 75 Lipschitz F8 a (— 1 <<« <<0) AL, 2 ;18
N B B

ER/NB AR A RS TSR R R T
B SRR, AR T .

@ #47 ] ZIE B BN, I (2) B,

@ BB () K ABLLBEE j 1 I w s i /N
RPEZE.

@ BeXIRL & B 2I/NB RPN, T 348
—ZHAEE BRI ERM/MERBENE F(k):

F(k) = E W,(j,k) (6)

@ it® F(k) RERAETFERE . BT E Ak
WE EARM TR RS TG S LR BMH,
75 FA P B 2200 A 1) = A BRI K E P 5 —
H=BRAERE, REIERN B UE SR E R

O AE 5 Hy ] F B B8 MR MRS 1

4 {HEZR

EFR LB, ¥ LR AT UL Protel Jf E
PRI E S e 2 WHTR, B 1 Bi/R 10MHz
PIMAES A H UL 17 i85 TXA KE#%,BE3
M E UL 19 5 E TXB &45#m IMHz 55 &,
JERLT I 2 BrRsh TXB 4R U2.13 WA T
BT FEXHZREAS TR LA T %1 BE MBS 8 /N B
At It BAG T H FEREE 5 B i A /N /N B AR
M RBCEET, REHRRNRBOE Y FEKA,
BRI G)PIRM R F(k).

B 3 aTLUE H, e T8 BOH R . AT LA
FH TGS AS LA TR R RS
BT ERN, AEREH AR SFESH LA TR
ARSI, IR T X —B R IR R, (B ARG S
EFTIES EHBRNE. BEE 3 IME PGS
I BRI, 15 SR A5 S AR RN 10. 050251MHz,
HELKTIHMER 10MHz B ALY .

1.05E+2
9.64E+1
8.75E+1
7.85E+1
6.96E+1
6.07E+1
5.18E+1
4.28E+1
3.39E+1
2.50E+1
1.61E+1
7.17E+0

Ll

LLLLL LG L

0.00E+0 2.61E-7 5.23E-7 7.84E-7 1.05E-6 131E6 1.57E-6 183E6 209E6 235E6 261E6

B3 MEFREIRNBTT SR LA TRE

(FHZ 152 R)



152 ol TR

2010 £

e, RGBT RHE B R, SR E S 4 . AD R
BE HT(F /R1A%) 288, Ak it 2 30 B py 435
43, o HT 258 31 filisk 937 & FIR MRIER L3

AR RIARIR I B ThRE (5 5 72 R A QP-
SK 1!, BT S 3R BCR T A B & SR $iish
SO, BARRR T it B O BT 31 Bk AR {A
TN ERNENES KT ES R mE 9 Bin. I
BB LETRKN WG T BRa5E  BEed AL
BREHIEE . O BB AT LB B, RSO T A&
IRIAFFAE 2R RE B Oy Ik isf S B8R B A8 Z0 M A b7
5%, ik QPSK HyRe BEAE {5 B R Bt MR 1R,
Ja EEE SRR TS EBERBUNHER .

B9 SIMULINK BiFS#{FHEER
7 BFRIE

SCrb R T AT S S R AT 2

SEPRE A AR AE R IR B AR 07 R, FUR A RAGHE R B
XIFREEAE AL T BEAF AR, R TT T (5 5 A0 B Ay
B, HAEEUALPERE R DI RESC L AR 40 10 T O L&
R GTHAREN , 3 UAL/E B R AFR IR B 2 A8
BT IR SRERA B REZ .

S 230k

[1] Ascke K Nandi, Azzouz E E. Algorithms for automatic
modulation recognition of communication signals[J]. IEEE
Transaction on communication, 1998,46(4):431 —436.

(2] XZE. —Ffp i FIR BBAREBH BB (T]. 72
5iH84L,2004,21(7):1 - 2.

(3] 2%, 558 FIRBESN&EAZHI]. BJERESL
H, 2006,21(1):1-3.

[4] Richard G Lyons. BF 5S4 [M]. 2 iR L5 P T
Ak i RiA , 2006.

[5] Uwe Meyer — Baese. 55 54K FPGA £EH[M].2
Ji LR H AR RS H AL, 2006.

EHE/N:

Rl F, (1984 - ) MEBRA . R HNERFRESR
R FGEEB.

B2E B.88 8LASM. MR RAERRENAE
BB AbH.

(E#% 148 W)
5 &RiE

SCH R Y — R TN AR e B B RS SRR
Ak, L) PCB #it TR MAR S T R ER T 4K
FHE. F BB 3 —4 PCB 5 B K B HRE5R ML
PSR T 53X R 8 48 Bl T/ B 70 4 i 5 Al LA
XA FESHMRE R ES A iR A8, A
W THRES ERIBR T HRESHAREER,
HAER G ERREOE . X R 7 AR T T
WS T, BB JLATR S R PR

B2k

[1] Parker B H. Cross-talk in the interconnection bus for a
high-speed digital circuits logic circuit[J]. Int. J. Elec-
tronics, 2005(76) :265 —269.

(2] Z=4, X136, PCBEHEMA LKA A 4rECiRit]].
B P 5L, 2008,25(5) : 222 - 224,

[3] Yin Y Q. Detection of the number, locations and magni-
tudes of jumps[J]. Comm. Statistics. Stochastic Models,
2008(4) :445—455.

[4] Miiller HG. Change — points in nonparametric regression anal-
ysis[J]. The Annals of Statistics, 2006, 20(2):737 ~ 761.

[5] Charles K Chui. An introduction to wavelets| M]. USA:
Academic Press, Inc, 2006.

[6] Jiaxiang Xie, Xiaoying Zhang, Shisheng Huang. Forcing pro-
cess electronic signal wavelet de — noise[J]. Transactions of
The China Welding Institution, 2007,21(2):193 —202.

EE®N:

T8N &,(1966- ), 8+, BIEEE. BB EEAR.
SEA  B,(1970- ), 8L, 6. BrR A B EEER
AR,

MER B,(1970-) WML, BB, HRFEMARE
HMEHR TR,



