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UV-Laser SQUID Microscope

D. Kamiwano, T. Kurosawa, M. Daibo (Iwate University)

Abstract- We developed UV-laser SQUID microscope that consists of a high temperature superconductor SQUID

magnetometer and a UV-laser. The SQUID detects photo—induced magnetic signals on semiconductors with amplitudes

of several hundred femto—teslas. Micrometer—level spatial resolution can be realized by using a focused laser.

We carried out visualizations of the photo—induced magnetic field distribution for GaN blue light—emitting diodes.

The UV-laser SQUID microscope has the potential to become a new tool for evaluation of wide—bandgap semiconductor,

because it does not require ohmic contact.
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Fig.1 Diagram of UV-laser SQUID microscope.

2. BIEAZE

KB 5% Fig. 1 #HOTHAT 5, REHIV~
7 A T HEMREIZ GaN FHfa LED Fv 7 (Fv 7V o
A:350x340um*) MEA SN2 4 F U= AN—Th
Do

T D SQUID BAMEE Tl e MRt D=
W7 7 A TR EARERHA R L EEOT 27
—ZHEHLTCWD, ZOXI%RT 27 — TN
FaicTERWZD, BRI RS TERY, £

WZxf L, L—%—SQUID BHKHE Tl
THEH LI L — R a BN 2 2 & Trize
FFRREL 72 2 DT, WEIET = 7 — [T ER W,
[Elf# f L7= SQUID (Tristan Technology #-HY) 1%
IEAB{RE (YBCO) SQUID TH Y, 7 =7 —DHEZER
HES BT 6 kR T 5 HREREERETH 5,
SQUID & L —H—2 Ry M OFEREIA) 12mm,
B A X13K) 8mm ThH 5,

O L — Y —121% He—Cd L —H— (A=325nm)
ZHV, KF 3 v o8—T 3kHz ITERE. 5RN 10
. N A =0.2 DFFHY L v XTHEN L, IR
R IEET D85 (Bz pli4y) Z SQUID CTrREEIZZH
L. FLL THIB L L7z, S LSzt E2K ) A

N
4

NIPSE 7SN

20

R PR T 5 728 Lock—in 7 > FITHLY A,
ZE R JE A CALARRR I L 7=

F7m, WEDEICIE ) A AnMEL 725, TDT=
B, PEIIRER S — N RN TITo Tz, ZORK Y —
JVRITEZ t=2mm D7 /I = A 2 g & t=1mm DN

—~nA 2@BNLRINTWD, iz, /A AR
LR D FHRRERRIT S — L RAMTRICERE T D, & 51

L—W—BHRA > FOBENIY = R EREi0IE
W7 I 7227 —Y (e 78) 288385
ZEITEY, BR A RODRAEEIMAZTND,

3. R
3.1 Fy TADHISES R

Fig.2 X LED F v 7 ONFHETH D, LMD FE:
Dt NAOEMGIRTH Y . AN R R DM
EHiLLr —YF—Z2KRy b (=15um) THDH, ZDOF v
TH2IRITCAF ¥ =7 L, 15050 M

g (LLF, #5nm) Licbol, fHD

il &gl (LUF, AR5 46) L7z b D% Fig. 3,
Fig. 4 IZ/R7,

Mg3iﬁm%/7W@ T D, BESEARIX
F v TR A LT, BT <o



Fig.2 Microscopic photograph of a GaN LED

chip.
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Fig. 3 Magnetic field distributions of normal

chip. (20 x 20 pixel, 17.5 - pm step)

Fig. 4 Magnetic field distributions of failed

chips. (64 x 64 pixel, 6 - um step)

Fig.5 Magnetic field distributions in wafer

scale.
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