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Measurements of Transient Noise on Information Cable Exposed by Induced ESD
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Some 0.1 mm or less small gap exists between a floating metal and a neighbor metal, voltage difference is
generated between the gap by static induction depending upon surrounding static field variations, then a
spark discharge ("Induced ESD") may occurs at the gap if conditions meet. We report and analyze the
measurement results of induced noise waveform on different type of information cables closely exposed
by this induced ESD. It was found that a double-shielded SHF coaxial cable picked up high-level noise.
Enough noises that would cause malfunctions of the logic circuit were measured. This phenomenon cannot
be reproduced or tested by standard IEC 61000-4-2 or ESD Gun test.
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Fig. 3 Induced noise on the twisted pair wires d = 20 mm,
1 V/div, 10 ns/div, V,, =5.61 V.
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Fig. 4 Induced noise on the multi-conductor cable d =
20 mm, both ends open(no-shield), 1 V/div, 5 ns/div, V,,

=837 V(4.94 V + 3.43 V).
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6604 B, #5156 GHz, 20 GS/s) THIEL7-. E580F, =
U TR (100Q) LCWb. &JIRT A4 > (Vbus, GND) %



FHE ESD 1T SN2 FH Y — 7 i
C4 ::mA
e AA A
L ._HHHH/\!\!M
= Y[ VAV, \

s

A
L'}

v

USB cable

X7 USB %7 —7/VIZH L@ MT e

Fig. 7 Induced noise current on the USB cable d = 15 mm,
far end terminated (100 Q), 10 mA/div, 5 ns/div, I, = 78
mA.

A 100 Q TR LTV A28, doi (HEM) Bk L
TWo. Zor—7 L olEf)E (ZE) FHERO =2
ZTHHL TWD . RIEEREEO—6%2X 7 1Z5R7.
i, AN SR 2S mm IO —T NV ERET D &,
B/ 7 —7 O SN DR TEF, ZOEHE (15 mm) 12
L7-. USB OZEB#RIKITEE (AFRE 17.78 mA) BEE)C
HY, Zor—7NMELTL, BREEZE L

4. gt

41 EBRELOYVARXMR (CD)

25mm By F DY A A MRZEVA—F #Hl3.5V) O
A OV ZARBEEENFE T L2 FENS, FHEESDICLD
WEERRORE Z1F, D7 < &1 3.5V/0.025 m (140 V/m)
PlEiZZzoTnB EEZLND. LT 5 25 mm O
EyF (b—7) MCTHFEER?F v AR OE)

, BEERFUTD R L 25 mm OHFET (BH) J ki
Wbofh@ OB (ZEHABLOE/ 0 x) 13072< &
% 140 V/im/0.025 m DA —F|Z7xoTWHEEZ B,
FEITY A A MUIBEL T R TEBR R &
RO TEEL L CWDOT, TR (HER+FHEER+H
HRIFIICLAEAEA I =R L E2EZ HDMENG S, (FhE
B & FEOM TR N A RS & OFEA RIS ST
%) LR AT O, VAR MEOE Yy T 1
I vark 2 ROFRREES (L) OO EBHE & 2
2L, TREEBERLEOFBEEFIUTE VD, cAt &,
L ASHESATREDS, UT cAtDHRL L0 b/ EL R BRE
R AL MEER D D
¢ ) @ 3x 10%mvs]
At: CEBIE DR T E TORERMs] #MAEy >y BE
V), I&EAE (3% pF) ® ESD Tid# | ps~%F ps. B B
OSED B30 BRI ps~Ftp s A— 45 1T B.

B 2EEMEZOHE CRHEED) 23
ST, cAtIFH B FITHIZRVGEELHD. BURD

RGO FIEIE, BIRMR D72 < & B BHRAIRERIN TITR
g (A) B—ET, HEE (—EAEE o) LTHY,
M HOWHOKRE S (D) &, ZERFEOKE S (Dry)
BRI H D ZEMBE DR E S (d) ([T TERAHED IX

LSV (Drx<<d, Dpx<<d) LENFY, HFED ESD K
EHER->TND.

42 ERmMEELET—TIL (C2)

IR DS BARERIE OHIEE SRS & L C Dl
FELETr—7NVORMIEZ NS, Zor—7 b EILHR
fifec o> ESD 4%t L CIAiEss CTd 5. i o i & B2
ML THHEARL N, UK LEMN 1.6 ns (9600 MHz),
HERERERER 20 ns D/8—2 MIRMEEDFHE T D 4, AR
BUZ Lo T, EEMEICERREEL 525 AR H
5. FRCRIEA R Z VS— 2 MROMES X, [IFICH 53k
BUEHEFIC L - T (AR Mk Sh, BEERROD/ LA
BRILT 2%, B EBFEINTLE TRELHD.

43 R#@7r—IIL (C3)

SHF #%5 Cfibon 5 |7 — 7 Vi, mEEICE VT
EARR ORRIE AR T D 2y, SNEREAROH DA RITER A
INfESNTEY, FEELBEEAONS RO () :
PTFE) 2MEbDITWD. SR Z 2 HIC L, #ighis
O —7v (fl : RG142/Bu) b 5. UL, Z Ok
ﬁ%ﬁ@%%%%?%ofhﬁl?%$¢5MDfiﬁ
X RIBROMEDNFHRT DENDI ST, F—T VO
M50 Q ThHhoTH, FRETIIIVEHZ GG LHY,
ZHIEEE mA A —F DL 2RO MEE BRI ITHCT % .

SMERERICIEE Lo A v 7V ORHEE DS, Rk & LT
WEBERZ SRR L, 7 — 7LD (237 ZE) £THkD
EZZTREMNEZY, Fo—H iEF0DEEICHEAS LT/
—/LE— RIZR S, HIC, ANBER (X vy =ik 05
B DERA~OREA DR Z D, FREMHE (b 125
CIsiBEE (ke) Tr—7NAOMIHEHND.

PoT, AvmRa—7 (50Q) TEBHEINIEFIE, 2
NHENRERINTBDIZRD.

k=1/¢e &:LiFER

c=73x 10° [m/s]

[Fh s — 7 VOS5 OREEERE (vi) 1%, TLEEATRY

FEAEOFER (5) TREDN, SMPEERICHIE
LicA 27OV ZRMEE OIRRERRE (vo) 1F, SMBERE IR
T HWBOLFHEE (¢ &, FLEREZEY FHTHE
ROLFEEE (¢) OHGRBEKRLTILOT, fEeL
THEEZ (Av) BNEULDZFICRD.
| AV [ =vy-v,

—WRIZ, B AR R — T L O EERERIT 0.7 (=%



24 HEXERE B

B 8 N—AMNIEEEMD &K T b L7
W& v — 7 (L DFE ST

Fig. 8 Extracted waveform from the Fig.7 for the analysis
of burst noise repetition period.

WO 7 BIOGHEE) AiitcTHY, Im Y720 OERFELE
FERJIL 4.5ns 705 Sns FREEIC /2 . BB CRAE LS
WESD I K AFBEBIGITIA L LR TH Y, r— T L
HTOF ) A —F OBPRIEHEIL, Bzl SV AZET
LRI 725,

44 USB4—7TIL (C4)

USB 7 —7 /WIXIERA T ¢ Tl T o0 (3
) EEREE L TCEHASATRY, 2OEARETIX
ESD &i#iliT oI Y. KRz, “UIT7T7 R
TVATORRIZ, =T NOBERREFE L 2D BRI,
W AENED D OBEBEN L HES, 7—7VO5&TY
Y HHIFIZPE S CDE (cable discharge events) &4 2 1), 4%
ZRAMRLL I ESD OFERMEE 725, Z D%, USB 7
— 7 WAIANELOR B A /MU T D Ay, R 7R R I 3 Y
LTV 5.

SEOERBRTIE, ImDUSB T —7 & 2K (447
BHIEEr—7 V) #Hi L C, i< THE ESD NRAL
et T — 28 (D+, D-) 28T 5 HEE ik & W E
L7c. ZOfESR, K7 IRTHERRIRIE (78 mA) DN
— A MREEEDNELCDENR DN T

B 7 D=2 MRIETECHONT, B DRI D K Z 3
JVAMNE 15 ns ETICEENDL KA ((LE) IC&E%
&Y (M8), b oORFHIR Yk LS % EXCEL
T—4 (50ps A7 v ) BEIHNTER, 18560
T YRR R LRI 1.29 ns T, ZAUEK 775 MHz
WY (N—2 A =775 MHz). fHL, S—X |
M ORERIBRIX 1.1 ns &<, K9 910 MHz OHEENTFRY
T5. WEROEEEFEAEBEST D &, ~N—& MEREEK
X GHz 2R ATWND & Bbhd.

7 : USB2.0 O /nA A — RE— K 0TI, fEffEn
480 Mbit/s £ THFENTEY, ESDIZL > TA LT 700
MHz 7> & 900 MHz 2 D J8 I ki oy & & e — A MR

36 FH15 (2012)

*1 E—7E L FHEFERE (ns)

Table 1 Peak position and time interval (ns) of the burst
noise appeared on Fig. 7.
E— 7 [ IRFFHIFHIR (ns)
12 14
2-3 1.35
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9-10 1.35
10-11 1.2
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