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Return Path Violation and Data Analysis Techniques
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ABSTRACT
Analysis system for Electro Magnetic Compatibility(EMC) is developed so as to obtain the EMC
confirmation for the world wide requirements without a lot of works and times for development of
electriacal products. The system has tools for analysing measured PCB data and design support
activity. Using this system, it is found that the phenomenon "Return Path Violation" is the major
causes of the EMC problems, and it becomes possible to clear the occurrence places. The system is

also conspicuously effective for time reduction by the countermeasure establishment.
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Fig.l Transmission line structure of a PCB trace.
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Fig.2 Result of analysis on the measured magnetic near

field map data.(PCB example No.1)
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Fig.3 Set-up figure on array antennas.(PCB example
No.1)

Fig.4 Structure of Split Power Plane.

Flg 5 Result of analy51s on the magnetic near field map
data after insertion of by-passes.(PCB example
No.1)

Fig.6 Result of differential analysis on the magnetic near
field map data after insertion of by-passes.(PCB
example No.1)
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Fig.7 Result of Spectrum analysis on the measured
magnetic near field map data.(PCB example No.1)
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Fig.8 The original data measured in anechoic chamber.
(PCB example No.1)
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Fig.9 Analyzed data of the measurement in anechoic
chamber.(PCB example No.1)
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Fig.10 Result of differential analysis on the anechoic
chamber measurement data.(PCB example No.1)
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Fig.11 Return Path Violation between PCBs.(PCB example
No.2)
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Fig.12 Result of analysis on the anechoic chamber Fig.15 Result of analysis on the measured magnetic near
measurement data.(PCB example No.2) field map data after insertion of by-passes.(PCB
example No.2)
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Fig.13 Set-up figure on array antennas.(PCB example Fig.16 Result of differential analysis on the measured
No.2) magnetic near field map data after insertion of by-

passes.(PCB example No.2)
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Fig.14 Result of analysis on the magnetic near field map | i

data. (PCB example No.2) Fig.17 Result of spectrum analysis on the measured

magnetic near field map data.(PCB example No.2)

C DRENIFEIRER A E CEREKZ2HRZ Tws e

Ricoh Technical Report No.26 126 NOVEMBER, 2000



o 7eDT, ZOBRITERTIE 7 — & 957 CJRR %2 Fi~ 7z
bOTH 5. fhamiicid, FMEFEHITFigl R LD,
N=RRATORPNI2DDHERMT TV & — 3234 F
L—yay) PRIS>TWEONERTHS Z thfl-7-%
OTH 5. BEEERET —2 OoHriERIEFg 12081

IN=F 2N B RIS TR E o T B E S TH B,

FeR % Fig 13 DRRICERIE U GRS ~ v THIER, T L7
A Fig14Th 5. T DRI S OWEFHRE I hR T
N T A OMFIREPRE L EHHB. 22 TED
N—THBEO/NS WR D B E2ERT 2 BT, A8
AT Y% B N(Fig 3R L 7 RECIER A~ v 7
ZHEDHT L FERDFig15TH 5. /N— 2 ZH 5 ORISR
FER T2 DI LT 2 DH S, FERHHTEAT o T AER A
Fig16TH 5. ZIF L L TIHIBABOEA £ 472 K Bz %28
Fig ITO AT M VTR S EEEifi10. 4dB & AR R 5 1,
BIEEEHEETH 2% D ARSIk L v Tch 5. S
W B E 72ERER O & 2 ADH B, THIFENR o
FNA ADRERT, NECEFEEP DS N T0 570 TdH
25 EEbNng, SEIZIOHD IFFNTHLR,
FRIISE T C ORI Z MR L 7258, Fig.18D#E7%y
Mtz AT v 2 & 5, RERI13ABORIRIME 57z,

20
[cB uv/m] SR
10 rrrr s A A A A A A A R R AR R
0 A [ J’“['!‘ ‘]/‘T ]’T‘L‘r| Ly ”T” r “l'r T
vl FEH ﬂ ’V 400 600 00 1000]
1 | [iif]
-20
20
N EEREE
0 "'Tﬂ 1L, ||JY\7.1.‘JIJ. Lll_lrrLJu]l"_.JL
H;HO‘-“ —‘ ! 400 600 200 1C100)
C10 I [iif]
-20

Fig.18 Result of differential analysis on the anechoic
chamber measurement data.(PCB example No.2)
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