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Multi-Layer Planar Shielded Loop Coil with High Spatial Resolution for Measuring
Magnetic Fields, and Its Application to High-Frequency Current Measurement

AR « E&EMEE HASERUBR) 775 1 2 SR 70T

N. Masuda and N. Tamaki, Device Analysis Technology Labs., NEC Corporation

To reduce EMI at the LSl-packaging level, new
methods that can measure the high-frequency current
from LSIs must be developed. This paper describes a
new magnetic field probe that can measure the above
mentioned current, as well as the magnetic field sur-
rounding LSI packages and printed circuit boards
(PCBs). It is designed on basis of a multi-layer planar
shielded loop coil fabricated by using PCB manufactur-
ing technology, and achieves a spatial resolution great-
er than that of existing probes. A test board design
that can be applied to LSI testers for measuring the
high-frequency current was also developed. The paper
includes a proposal for standardizing methods of meas-
uring the high-frequency currents.

Key words: magnetic field, shielded loop coil, in-
tegrated circuit, power terminal, high-frequency cur-
rent, microstrip line, spatial resolution, muti-layer
board, electromagnetic interference
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Fig. 1 Layer construction of magnetic field probe.
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Fig. 2 Diagram for explaining spatial resolution.
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Fig. 3 Spatial resolution of various probes.
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FEEETh D, Vv—-T7ORRBAED b2V TIEHEIIR
THRLUTCERERDTHE LTV S, R e - 7ot
3, V- 7 ORISR T AR OBREICG UcE
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Fig. 4 Section view of magnetic field probe and
microstrip line.
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MEnzdENnEV., 20 L5 K LSIOBFKIHENICIZ
CAF Lk 3 HEEMENTS 34, FELTHATL 2HE
Tb, BHXEAETOREL LB ETHRETES. 58,
B) XL B) KDOIRIBOAITH>VWTEKRDLIICIE > TV A,
CITCHEREET 2 HEARLH, EUT »EAIT
HNEEFEFBFRIET — 7 VRIER L, FHACERYT 32

ENTE B,
3. BREEHANOER
3.1 FXpPKR—FHBETEETAIR

Fig. 5T, iR 79— 72 H 7 LSIigF T o R
Dy Ty TERT. MRA7o-7@d<4 702 b))y
T4 VICEBEICEESNTWVWS, BRIEX b Yy FEE
&I OIREETEHRIT 545, 1 mm OFHRIFESEE (Fo
CHDICHR T o —T O N=G (FPS5RF v 7)) AR b
Voo FTEEICEMIETVWE, 2BEENSTA 70X b
Voo 754 v OEEFIEET 3154, SkEcBLT e
1782 MY v 754 v OIEHEEIEEIT S T & BFH
aNnaM, 1GHz U OB Tid=4 702 +Y) v 75
v OEFEIC IR LA CEEARIFE 0V T &R
ShTway BRE7 o — 7oL, 50Q oRlEr — 7
WTRRYZ b5 AT+ 54 FIEHREENTHEIEN S, 6
B — 7 VAR A XOEEBEZFILVW2EY -
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Fig. 6 Specifications of a test board (surface).
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Fig. 7 Comparison of measured and simulated power supply current.
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Ialb-va VES—ELTWVWE I EHb0 5. 400 MHz
Ul b oS cidENEAT 505 LSINHLDOEFILVE
BMT A &icky, v ialb—va AEMFHAIEICED
LT EMDhoTWVWAE, COEIEARI NS LDF v —
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CENTERY, FNNAREFNVORIEAE L THEIL
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3.3 BREEOBE
AETHBALTVIHE Y v — 7 3EENICEREE
(MR oMoy THANEZ Sh b1, BYILEE
BRTHIERDZR BREEAEET S EAHHRET
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WTlkN%, EUT 318 1 mm, 50 QD<A 70X b Y » 7
54 VT, MR7o—-7OH R4 Yo —-FIcEES
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Fig. 8 Measured voltage waveform (rectangular
wave).
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Fig. 9 Comparison of restored and simulated
current waveform (rectangular wave).
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Fig. 10 Measured voltage waveform (LSI).
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Fig. 11 Comparison of restored and simulated
power supply current waveform (LSI).
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Fig. 12 Decoupling circuit.
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