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Abstracts

Mitsubishi Denki Giho: Vol. 66, No. 6, pp. 26~30 (1992)

LSts for 90mm Optical Disk Drives

by Yasunori Sakaguchi, Teruya Makajima, Yukio Kodama, Hitoshi Kagawa,
Hireshi Kobayashi & Kazuhiko Nakane

The corporation has developed a set of three LSIs for implementing con-
trollers for ISO-standard 90mm optical disk drives. Based on the corpo-
ration’s 130mm optical disk-drive technology, three LSIs perform all
major controller functions, including error correction, modulation and
demodulation and SCSI control. The chipset makes it possible to manu-
facture drives with internal controllers. The chipset also reduces noise
and power consumption associated with optical pickups and optical
disk drives.

Mitsubishi Oenki Giho: Vol. 66, Mo. 6, pp. Z2~5 {1992)

Trends in Optical Recording Technology

by Yoshiaki Umeda & Hiroshi Sugahara

Optical recording technology, with its high information density, high
reliability, and removable media, has led to the appearance of optical
disk drives within the memory equipment industry. Further technical
improvements, such as higher speeds, smaller dimensions, and lower
power consumption, will lead to greater development of this technology
once applications capable of utilizing its features are developed and
media and recording formats are standardized.

Mitsubishi Denki Giho: Vol. 66, No. 6, pp. 31~34 (1992)

A Split-Type, Rewritabie Optical Head
by Nobuo Takeshita, Morihiro Karaki, Teruo Fujita, Hiroshi Ozaki & Michihiro Tadokoro

The authors have developed a split-type head for 90mm rewritable
drives. Most optical components, including the laser diode and its lens,
have been affixed fo the drive base, leaving the objective-lens acuator
as the only movable optic component. This improves access time by
reducing the weight of the movable optics by 709 compared to the cor-
poration’s previous single-unit head for 130mm rewritable disks. The
head design, used with a new high-performance compact objective-lens
actuator, will be suitable for disk speeds of 3,000rpm. The average
access time for the new head is 55ms.

Mitsubishi Denki Giho: Vol. 66, No. G, pp. 6~10 (1992)

Technologies for Large-Capacity Optical Disk Memory
hy Osamu Ito, Masafumi Ototake, Yasuhito Myoi & Masayoshi Shimamoto

Narrow track-pitch mastering and signal-processing technologies
required for high-capacity optical disk storage have been developed.
The spot size of the laser-beam etching mechanism has been reduced,
and the groove width narrowed by 20%. The groove shape has been
optimized, and the potential for a 1.2xm track pitch has been demon-
strated. The authors propose to achieve higher recording densities by
developing independent leading and trailing edge detection and record-
ing pulse-width compensation methods, using them to implement mark
-edge recording. These technologies, used in combination with a
modified constant angular-velocity method, will support recording den-
sities 3.6 times greater than current optical disks.

Mitsubishi Denki Giho: Vol. 66, No. 6, pp. 35~38 {1992)

An Optical Pickup for CD-R Applications

Takeshi Matsuno & Takuma Sato

hy fiasahisa Shinoda, Toru Yoshihara, Keiji Nal

An optical pickup has been developed that meets Orange Book specifi-
cations for CD-R systems. The pickup realizes 8mW recording power
despite its simple direct-focusing optics, and it can be modified for dou-
ble-speed recording simply by a change in the laser diode specifications.
Use of an objective-lens position sensor results in more stable tracking,
and a high-frequency circuit reduces the noise of the laser diode. These
innovations result in highly reliable recording and playback character-
istics.

Rditsubishi Denki Giho: Vol. 66, No. 6, pp. 11~15 {1992)
Laser Light Sources for Optical Disk Drives

by Akihiro Shima, Satoshi Arimoto, Akira Ishimori, Mitsuru Irie & Takeshi Utakouji

Light sources having high power and short wavelengths are required to
realize excellent performance in optical disk drives. The authors have
developed a miniaturized laser diode-pumped, solid-state green (532nm)
laser using intractive frequency doubling. As a next-generation light
source, this laser provides sufficient optical output for disk read opera-
tions. Other developments include a 50mW high-power laser diode with
a wavelength of 780nm and an improvement in the power output of a
laser diode with a shorter wavelength, 670nm.

Mitsubishi Denki Giho: Vel. 66, No. 6, pp. 3942 {1992}
A 130mm Optical Disk Drive

by Shigeo Hayashi & Jun’ ichi Kondo

A rewritable optical disk drive with highly reliable loading, unloading
and seek mechanisms designed to support integration with a library
unit has been developed for use with 130mm ISO-standard rewritable
and write-once optical media. Capable of reading prerecorded informa-
tion from the control track (defined by I1SO), the drive optimizes operat-
ing parameters for a wide variety of media. An error detection circuit in
the buffer memory unit contributes to improved data reliability.

Mitsubishi Denki Giho: Vol. 66, No. 6, pp. 16~20 {1992)

Overwrite-Capable Magnetooptic Disks Using Light-Intensity
Modulation

by Tatsuya Fukami, Takashi Tokunaga, Yoshiyuki Nakaki, Kazuhiko Tsutsumi & Masaya lto

A new magnetooptic direct-overwrite method has been developed that
tolerates wide variations in magnetic field strength and laser power.
The method is applicable to high-density recording schemes using mark
~edge recording and a narrower track pitch. A test recording method
has also been developed that enables consistent high~quality recording.

Mitsubishi Denki Giho: Vol. 66, No. 6, pp. 43~48 (1992)

Reliability Testing of Optical Disk Cartridges
by Masaru Tsuchihashi, Masuo Asakawa, Koji Shindo, Kazuo Hajima & Yukari Toide

Optical disk memories continue to gain popularity as high-capacity
storage devices for computers in the wake of the establishment of [SO
standards for optical disk formats and characteristics. To enable the
continued development of these memories in the market, it is necessary
to make clear the lifetime and reliability of optical disks. Investigations
addressing this issue, including test methods, are underway at media
manufacturers and research institutes. The authors present reliability
testing methods used at Mitsubishi Electric and the results obtained,
with the aim of contributing to the standardization of reliability testing.

Mitsubishi Denki Giho: Vol. 66, No. 6, pp. 21~25 (1992)

A 90mm Optical Disk-Drive Controller

by Kyosuke Yoshimoto, Yoshihiro Kiyose, Masaharu Dgawa, Kimiyuki Koyanagi,
Kazuhiko Nakane & Teruo Fusukawa

A compact, large-capacity optical disk drive employing 90mm rewrit-
able media has been developed for auxiliary storage applications in per-
sonal computers and workstations. The drive, including controller, fits
within the form factor of a 3.5~inch hard disk drive. The drive employs
ISO standard optical disk media capable of storing 127MB. Progress is
being made toward realizing high-data-rate recording (7.25Mbps) with
an average seek time of under 42ms. Furthermore, power-saving fea-
tures have been introduced to reduce power consumption.
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Abstracts

Mitsubishi Oenki Giho: Vol. 66, No. &, pp. 64~67 {1992)

DocMASTAR :
The Latest in Multimedia Document Processing Software

by Taiji Tsuchida, Nohuyuki ikeda, Hirashi Sakurai, Nasuo Namba & Kunihiko Otsubo

The corporation has developed DocMASTAR multimedia document
processing software and has been marketing it since April 1992. Doc-
MASTAR has tools for text generation, for editing of text, tables,
vector and raster graphics, data-driven charts, and for the import of
CAD drawings. It also has layout tools allowing multimedia objects to
be placed at any position within the text.

Mitsubishi Denki Giho: Vol. 68, Mo. 6, pp. 49~54 {1992)

Applications of Optical Disks

by Takeo Motoyoshi, Noboru Ueno & RMinoru Ozaki

Optical disk drives are the latest mass-storage devices to debut in the
recent information technology boom. The article discusses three appli-
cations that exploit the high capacity, removable media format, and
long storage life of optical disk media: an optical disk library employ-
ing an automatic media storage and transfer unit; an image interface
unit that reads and writes still color images, audio segments and digital
data on the same disk and features improved retrieval capabilities; and
a magnetic tape drive emulator unit that enables access to an optical
disk library using the same commands used to operate a magnetic tape
drive.

Mitsubishi Denki Giho: Vol. 66, No. 6, pp. 68~73 {1992)

MICS: A Large-Scale, High-Speed Circuit Simulator
by Motoaki Tanizawa, Tae Ishikawa, Sachiko Ozaki, Mikio Ikeda & Norihiko Kotani

The use of circuit simulation technologies is essential to efficient design
of LSI devices. Growing integration scales place heavy demands on sim-
ulation software, creating a need for development of faster simulation
systems. The authors have developed a supercomputer-based circuit
simulator capable of simulating large VLSI devices. [t operates 6-10
times faster than the corporation’s previous circuit simulators.

Mitsubishi Denki Giho: Vol. 66, No. 6, pp. 55~53 (1992)
New Accel-Al Series Elevators

by Shaji Okubo, Yashio Miyanishi, Makoto Tomidokoro, Mikihiro Yamazaki
& 0samu Kanamori

Elevators with improved performance and more sophisticated control
systems are in demand for integration in intelligent building systems.
There is also demand for more varied and satisfying aesthetic design.
The corporation has developed a series of Accel-Al elevators to meet
these needs, placing an emphasis on rider comfort. The series has been
commercially available since January 1992.

Mitsubishi Denki Giho: Vol. 66, No. B, pp. 74~78 {1492)
The Architecture of the Parallel Inference Machine

by Katsuto Nakajima, Kanae Masuda, Hiroshi Nakashima, Seiichi Kondo Yasutaka Takeda,
Yasushi Murasawa & Ryozo Komori

In the course of Japan’s Fifth-Generation Computer Project, a parallel
inference machine (PIM) was developed to support research on large-
scale, knowledge-information processing. The PIM is a scalable dis-
tributed-memory muitiprocessor, in which up to 256 processing ele-
ments are connected by a two dimensional array with automatic routing
capabilities. A concurrent language called ‘KL!’ enables parallel pro-
gramming without specifying explict inter-process synchronization and
communication. Programs written using KL1 have proven to operate
efficiently on the PIM.

Mitsubishi Denki Giho: Vol. 66, No. 6, pp. 60~63 (1992)

An Optical Disk Image-Filing System for the MELFANET
Facsimile Network System

by Toshiya Okamoto, Tsutomu Takayanagi & Nobuo Nomura

The authors have integrated an optical disk image-filing system with a
large-capacity automatic media storage and transfer unit into the MEL-
FANET facsimile network. A G4 facsimile unit is used as an input
device to enable rapid, high-resolution scanning of document pages to
be filed. Stored documents can be output on existing G3 facsimile units
through public or private telephone networks by specifying the docu-
ment reference key using a touch-tone handset. The article introduces
the system functions, features, and future development objectives.
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SR L

T -7 ZO|EFEFTY v ¥ — %R, ZOEMNS,
WHDT v DEMV T TAZE2L D, iR —-0%
LOFTIUITHLTY v ¥ —ofmidizE AERSNY, DC
WLy VL7 b DFZENPRETE DI LD 5,

RIZ, BT — AR L7 ACHIZR Ty V37 MIXS
LT, F8 OVANER RS Y — I UCHIE L7z, #liE
RO v V27 VEOELEFR N ITRT, i VAR
WEICX Y, BT —TnW TTRTONI - DLy
TIT7 MERMEENT B Z LB,

PLbs7z oy O OMSARIE R URLE OV ANEHIEE &
TR LIS5E0~— 7 Iy DRFHA RN A~ —
TryREI12IRT, v — 7RI g AR U THRCER
FESL8FEMLETAE Yy MR0OSSum ¥y FT, v =T
YiEN0 B TH B, ik, BEENEITRE, <— VY IRE
ICHLARTE, ERICRBDEEZLND,

TRCERERE 0] | S A EF AT E LT, 77 AR
AEEE LoD, WEEIVEOREFEE * F—I2 L A=
K%M A MCAV (Modified Constant Angular Velocity) 5
AH 5o FEHM =T L, PR L THE Y —
YOy Ty EERE BB EIC LY, —EREEETHVE
DEEFEEM LB, BRI/~ BT A-F &L
T, fFAEHIICH T ERAE OBRE R T, RIVENS
A BRAEONELE CAV HREFL0.5 & Lzk &,
R —  CHE— RO CAV FRUTHATE RS .56
1M ET 5, 16 V=Y DL EIZHEd UL, (3T EREDLS
LB MR TE B,

4. & ¥ U

T TOBERRERAD S, F—BRITS T 2 HFEHAD

FilMEA &£ L LTERIVITRT, 005, 130mm 367 1 A
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(b)

+200F v +200r
i
[/
i
o0 I Y AR {7
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0 ) -7~ ——g— 3T, 8T repeated Pattern =7~~~ 3T, 8T repeated Pattern
10 20
23637 — —200 - L : — : : ;
2/ — (mw) c 10 15 200 5 70 15
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BT ZR L I-RARTED L FETH 5,

2 E X

1Ay, TIEEBIER, 62, No.7, 558~561 (1988)
(2) Osterberg, H., Wilkins, Jr., ]. E. : The Resolving Pow-
er of a Coated Objective, J. Opt. Soc. Am, 39, 553~
557 (1949)
(3) Miyazaki, Y., Manabe, K. : An Analysis of Scattering
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Arbitrary Shapes on Optical Disks, Proc. Int. Symp.
on Optical Memory, 1989, JJAP, 28, Supplement 28
-3, 109~113 (1989)
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& B¥ Al &

KT 1 ATEERL —FHE S e

1. & 20 &

o7 4 A7 FEOERLASEL ML, 7 — % DA
HL & FUBEE T WO B - AL T 1 X 2 SEEAD
ZREE - TET

T Y DEEELERE A EOEMRMLOFEE LT, BT
1 A2 DOELEE* E# LT 2 HE0 s b, ZOKEREA
72T, L) HIRER TR - IHE AT LEN S B0,
JT 4 A DAL TONNT — %m0 b EASEEE &
NTWB, LA, KiBE LD L -0t ibrdes
WKEETHL, RN SDT 280 N F gy A7 ITRFEES NS
FAESHEETEL-—FORMIT & LTomW 21, BT
DEMZIENT 4 27 BTN LD 0mW OE s
ZORENTHY, REEEOREELIZIZS0mW DT
PEINTWE,

—7, RCEREEEOM_ I, 71 Ay iR E Nk
ARy PORES () B/MHET L EDTREE % 5, K
ARy ME(0) 13, WFEOWE (1), 3L v XORO%
(Numerical Aperture : NA) WA EBLF A /NA TH
ZHNBTD, NEOWRER (1) ¥ T5H EAVMEILIC
L BEEEEOR LICHER L 25 R ICHBOWE L o8k
FEOBRIZOWTR L7z, KR BT 800 nm 315
25 700 nm LT OuHOEEA S SR e A I8 5
T 2~ 3MEOREREHE DR EAWEFTE, 500nm # T
HEHRBEOZNA EY 3 Y EFF T 1 27 HEOREIZ OAIE
T& B, P KL —4 (Laser Diode : LLF“LD” &\ ,)
ENREE LTHWAEES, T TICHWS AT -ViEL
EYHEARTIZ600nm 12 (Rfe) T TOREBRILATHET

_ X108
KovodyF
1.0pms

— . En
&« 304 420 §
M( 142p.m\\\ _\L
o N o
2 20 1.6ume_ Y
i i i
ég 1.0 gg
=
1 0f e T iy

i . ; : : 0

0 500 1,000

FRDFEER (nm)
B1. HREOERECREE

Hho TNLTORE - FHFHE TOEKRAICIZT- Vi
Nk V7o LD AEE 2 A7, BAE, FEFENZIZC)S
TONTVDEMTHY), ERLETIIE/ZD% ) OFEA
ML ST 5,

—7%, LD I LD FhfERL —FoFnsEin %, I
TR TFOFE 2 HF 4 (Second Harmonic Genera-
tion : LI “SHG” &\29,) 12 Y, LR2RRTHAE - £
HHSAEM T DHATINERITIE SN TVh, i, LD
RER L — % V722 — v L=, BRS+aR o
LOPRESINTVED, HFATHEFTS, IhGHT
4 A 7 FEOEMER - BRI E NS L — RO H
N EBROEfTEER 212 F LTz,

DL EREHE L, BHTIERERET 1 2788
HL -9k eE LT, BAT780nmlD (GERHFI=30mW) @
I GERII=50mW), FIREROE R (2 =
670nm), & 52 LD BhERERL — 5 DIIRBFAERIC SHG
EF AW LD BIES ) — > L—H (A =5321m) D%
DT &7,

COHETIE, 780 nm wEIET] LD DA & (M,
670 nm AR LD OFEIRIFM: & Bk, KUY LD
e ) — > L —H Dff & FEARRFEI DWW T B

2. LD OEHHE, EiRRIE

ZDETIIERD LT 1+ A7 EBERNGEE LTHW R
T&7:LD Otk EiERbE LCTiFsERbicn s
(BAY) 5572572780 nm HD SOmW M LD &, BES
I HEDH T2 670 nm A LD (Z0WTHBAT 5,
2.1 LD OEFREHE

[ FEEL-Y N
: (LD) )
L i (M- Vig
- 80 :
& : 8
E i =]
E | %
R 4o | £ AOBE
3@3 { % (0o0)
i g
N ¥
Rogop 1P :
EFAT AT
Sl ; 235k
S B0 5
1 I + } L |
0 400 600 800

JFRDEE (nm)

2. THAKT r AVEEML—YHIR

= A 7O T NS AW T RIBIERT () rpoRBFSER YRR A B SR SR AT 11(619)



780 nm i LD K UM670 nm 7 LD W B R 3 ITRT L9
et b o T b ZORGETIX LD #&GOPERIERT &
NG um DY) » ¥ LT A NGRS BT A S
< (B) &h, EFPONEH 3 pm ORI L st
L, EEEERTE— FOLE L L —HERMS O N5 &
Yo TD,

COHEL n B GaAs ZEREIZ, MOCVD (Metalorga-
nic Chemical Vapor Deposition) & FHEIE A 4+ — 4 —D
il ﬁliffrqnn&ﬁ?biﬂ“‘&ﬁiﬁ?f ZEo TR ING, Kix
BERECHLY hﬂ?’f’ , e B AR AR

%%, PRI X%ﬂ'ﬂ%?b\:r~74 YTENTWD, %3,
HIRPFR L 780 nmLD DHFA 350 um, 670nmLD DAL
650 um & L72 780nmLD & 670 nmLD (Jid&% DRI
B ooy Py » TR NF— % DYl r ~7 0
HATIHCALENH Y, 780nmLD |2iE AlGaAs ROM
#&, 670nm 4 LD 1213 AlGalnP ROMEE VTV 5,
AT OEGEOMEHLE N OVEHERES OFEIC oW
LD T Hak g 5,

2.2 780 nm #EEHAI LD

—fRIC AlGaAs RO LD TiE, Wix#<L L Ol
EFTnE, BREHZHIE L7 HEMVELE b LN
SRS AH B, THIULLD PICHEETHEGHEEIC
> THO DA BT 52 LIZHERMH S L ST b,
HERGIHHBATHE—FE 4 5 72 % DH (Double Heterostruc-
ture) Hiak & P4END b DOVIL VLN T E 72, ZOHE,
sl LT A 70 EHEEEEZE C L, EHHEAD
KRR T 5 2 LI L - TEHIET BB —KIT
BHolre BHTH ZOFETOnW BEOEI LDY
FERMLL CEZDS, BHICHEEAERR L Tk L &5 &
THEMIIHEIRL &V (M) EERO LA 2R &, Fark
L3 ZEDTH 72

AE#HET 550 mW ROBEHIILD A, EHBITEHEE
K LT b DH Bl BE R 2/ S (T 5=
HEOBFIFHEY AT A LICL Y, B Tro%
ERERIEERBLNB L HITL TV A,

2.2.1 780 nmLD MO F O#ESEEE
pRETDY NE .
{Alp 4gGagspAs) KA1 KB
ﬁ ; (Al 35Gag gsAs)
TQW-SCH =~ sem
At (Aly 1GagoAs)
pEEEE

nBTOTy NE (Alo 35Gao g5AS)

(Aly 48Gag 52AS)

—60—40—-20 O

4. 780nmLD DAFOESEED
N

12(620)

AZET 29y FEEWEEB» G 25 ~7 OfE5H0
Wk x Rt HHBIZETE O AlGaAs HEE» 5 % 5
TQW-SCH (Triple Quantum Well Separate Confinement
Heterostructure) & IHEN BHEGEATH VSTV 5 DD
BTHb, JEEHI0A D Aly, Gag.o As BH42HZED
= IHEE (TQW ) 2SEWSIETH ), KEIE AL
BRI S 5 TRl S NG, INOHDOHFED S ORT
BRI & U LD OFIRBHEEM AR CHERTE B L LB IS
780 nm WwDKEHET S, TQW BO L TIAIET HH%H 1
FB IR THABNOEE*ET 2B THY), Zokx
T 5 AlGaAs D AR RE (T 520, JUIBE
FETHILET, EHEIL STy FEADRD LALL
R L TR AN T & 5,
2.2.2 780 nmLD OEH 454 & FH

Ko7+ A7 EBETORER - FETHE, 71 X7 LIZERES
NBHL—FE— AWHICHE—ZF y N THLLEIHY), F
DI=OIGBETH 5 LD IR L IHEART — N CRIRT
5T kﬁ%ﬂkf&)éo R 5ILLD 2oMH s Y- AL
AN IEAEEE R L2 DTH b, EHBITH LT
HEEFOY — AL 6 L, FATHRID Y — AILA) £
6 7iFFNEN26°, 9°THY, WD 100mW OFEHESN
FCRETH D, DT L3 LD WRELRIEAME— FCH)
ELTWAZLERLTWA, 7, BRTOFEFEERIE
50mW, BHERFC785nm Th -7,

p B
BRIERRRE <
(Jv2) >
n & GaAs N—
ERPHILEE e
R 2 Q 0 GaAs T2 8% NE
3um) / , ~ pELESSY KB
| AN AT OEELR
n IR nBTUSY KE
L —% nAlGaAs Hif

3. KT AVEBR LD DEFES

25 35 45 55 6575 85 95C

100~
501
Continuous Wave : CW

FHH (mw)

0 200 300
55 AE0 —55 630 T (mA)
® 6. 780nmLD DFHH—TAUHED
mE R E

BE ()

5. 780nmLD OEREF S
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T

HT 4 27 EEATIIk A 2EFEHSOFESIC L 5 T50
CULDREILET AFEEDH B, DL RER T TLET
ZD50mW LLEDNEH A ZEIC LD 2 b it s nziih
372 572\ X6 13— ERAF ORI 2R LA
bDTHbB, ZOMPLEIRTTHA7% L 50mW T
EMEA LD 2 BIF 2 ERER 2N, S0mW TO
BWEER D EMFMTH 5200 mA LITFICHIZ 5NTWAT
EDRH B, EHIZ, 95 COBBERE TS 2 100 mW O3
TR LN T 5,

LD DR L~V R FERRT 4 12D ICB IR TONH J—EH
PR L7z B7 IR &) ICEFREIO 2/ TH 5
100mW LLEDSGHAT T L LBICEEL, #3E LU0
170mW ISEL- DB BONTWD, 4B, BIEEFKIZ4S
mA THb,

WRICLD DEBEE LR T 5720117 -7260C, 50
mW DENT TOENH IFEABOER LR 8 ITRT,
2HDLD 7 2—=1\D55 a7 EFTOLE 14 FEF
DLD Z3REMW - THEBEEAT - T b, WThORT LHL
T5HZ &% LEEZL,000 BRI LLEBIE LTV B,

PLEIGHRAZ- & 9102, HEAT780 nm THEFDH S (30
mW) L1755 50mW O LD 25, $ - EIEETE

200
25C, CW

150}

100+ 300~

FHH (mw)

60TC, 50mw

N=14
sol 200

HREET 1 RV EBONIRE LTERALNIGELLZZ &%
FEREL 720 $72, FRMEOH—HIIDOWTLRIFTHAEI L %
LT\,
2.3 670nm HFRE LD OEHHML
670 nm HOHRE LD T, @b HEE LT, #/
iR L7 & 9 IEME OB LIS X AABEE ORI L 5T
LD ImE DIEHZ S CHESRONE Z LA, LaL,
AlGalnP FZAEG EMEL L T B9/ LD TILiEHE = Bt
L7258, EMBICET 2 LA S RT v v VEEEE (&
Z v FEEHEEBO/NY FF¥ v » 755 25 AlGaAs FAHEHT
TR wzols, BEFIERE»S 2 7 v FEBIZH S
(@) W34 — "7 O —BRFFEZ BN D, FTORE,
BHEEOZE LI L8 E, SR CEEIEETiE L R
LD Z2FEBIT 5 Z EHIEE I HETH - 72
S OOFHE TIE LELORIEL R 572012, EF%HL
AD DI INF - BREL TR E ( TEHLEETIEEE
S RUHMBEEREBRICED 2 VT4 E) EEEY %670
nmLD (ZEA L7 RIC D ntlhs,
2.3.1 670 nmLD O OFSEREE
9 | TEWEHE DT DG EROHEE LR T o n BIRTF
%’17 7 v FR@d AlGalnP, (EHRE GalnP iV THD,
AlGalnP (BEHE) & GalnP (FF/E) THERL & /- S @idik
FHE TH 54 Ew T B (Multiple Quantum Barrier :
MQB) p Bl 5 v NI LIFHBOBIEA SN TV A,
MQB DA FEITEF NFMHR IS TEY, B
HAHEEIC L - TSN A T
PNF—ERECE TG &

NABEFFIHL-LDTH S,
AT 5 LD T3, 11.5A

100

BEER (mA)

00 200 300

O AlGalnP BEEB R IN17A @
GalnP B OB FHEE 10

ER (mA) 0 5600

7. 780nmLD DA
—BRES(RR)

CwW

Y EDT Y KR

KA (mw)

(AlGainP)

400

BH{ERERY (h)
8. 780nmLD DFerilBRiER

600 800 1,000

RT 5 7% % MQB i % F/H
LT 5,

8/=9

40k 70 8085
30}
pBLESTY 20F
——MQB & 10}
——EME
(GalnP)
zoo

T ’ 00
B (MA) ~60 =30 0 30 60 —30 0 30
9. 670nmLD MAFO [10. 670nmLD (K H—EFIEHD B ()
EEEEDIEAX BEKESE E11. 670nmLD OiRRE &

T4 A7 EERL —YRE - & - AL - A - AL - FE/NKE

13(621)




L

P& 7% MQB %8 A L7 ET, LD O LR
%728 GalnP iEMEREIE 150~200 A F CHEEALL, »08E%
B BMEEICRAI R 215 5 72O O A (GalnP O+
EHEEMD GaAs #i5hE 0 0.35~0.45 % KELT5,) &
mz T b,

2.3.2 670 nmLD D EH Y

IhE CHIRS AREECH o /- HEEENE 2 L OLDICM
QB RV RIEWE ZEA$ 5 LT, BEMEEK TORE
PREFTRENCT B T AT &7, B0 EEIEL 72 LD O3
N—ERFHEORERIFEE R L2 OTH 5, EiRTOH
EEMIEH50mA LMWL OMPESN TS, T2, 0T
FTAOmW DA, 106°CTH 10mW Ll EoD
Hhaon bk &, BRICBIIAIEFELEL {EESND
KR,

11 iEZD LD DY —LLA ) ADKEIMEIETH 5,
6 1LiE22°, 0 7139°C, WL 50mW F TREITHAR
FE— FEREPEOLNTWABE I &5, B, 3I0mWH
TIEOFEIRER L 678 nm T - 72,

Pbo X512, 670nm #OFRM LD iE, EFRE LD
7R T 1+ R 7 FEE ORI G R USRI
ERMELTWBIDEEZ LN,

3. ®BpRhEJ-L—%

LD ke ) — ¥ L—HdEUR L — ' o—FT, U —E
BELTAF VA (Nd) 2HAZYAG (Yttrium Aluminum
Garnet) 2 EOFEEFHNT W B, BRI12IRT L HIS, B
G E L THk&EA 808 nm A1 LD % T 1,064nm O
AL — e BIRSE, S OICHIRBRAIZEPNZKTP
(KTiOPQy © F% VEED ABRS U7 L) T O 2 kS
HEFETICL 5 TH32im 7Y — X E5EET S, K1 TR
L7z&913, SoXH %7 = tROERIZE > T35
JEDFERER L O FAWIRF T & 5,

808nm 1,064nm 532nm

hicH
LD

YAG KTP e J1) =25

En2. LDEET - L—TFDHEE

ARNTATEE

—60=40-20 0 20 40 60
AaE (")

B13. GhicH LD O B — AEREF K

14(622)

Z 2O E LTV AEMT LD &, §ilo)tT 1
27 EEFROLD &38R Y, AT A FHEEOEE At pm
U EBIETb 0 TH b, #0720, BAME- FIIBoNh
TS, FOGTIIREDIEAIZ & - T1 W OB LT
FEHL T 5,

— g Z Z OFEOE T LD TRE3ITRT L 5 1iEEE
W L CREHEOE — ALY ADTKENE, Zoio,
e LD FhiEE L — 9 Cld, EX6L v X & - Tt
TEEL —PEEICEIRG L, LRI E D LA
I S I L TRahEE0sIREFEH L T 5,

LD e ) — > b—W% 7 1 R 7 EE~EHT 5720
23, LD ERBEORESICET/MULTAZ L ETL
W, FEROLD e U — v L—TiE, #tL v RES
BT BT EAVNIEE D L TOMEE 72 5Tz,

LHTIHEL v TRE AW LWIES T ERL
© EE10mm, B&17.5mm &9 INFE T2V
B r) — o L—FEEH L7, ZOREHATIE, Bkt
&b LD F v 7 EEGBHROER L — EEIOERRLE
L, BHEEATLEAS BRIICER L — P IRICAS &€ 5, LD
ORI L, TE TN DR % &R % FIH
LCHER L — I EPUCE LA 5 Z 8128 Y, Feoifiis
S CHEL, AR CHEAT - FORRTER L T b,

B4/ ) — o L —FOREE, BRI IR R
T, BERL —IE & LT, Nd ¥ 1JEF%, [E40.5mm,
g 2mm, BX5mm D YAGHESLETHW, EFo7uy s
ICHESEE L7ze L—WHHRERHE, FN e/t L — 50
FE1,064nm (I LTI —T 1 ¥ 7 ELI: YAG
FESROBEEE AGHAARTT & 122400 mm DOHII I T — THERK
L7 I5—[IM@iZ12mm THh b, RPN 2 &R
WHRAEDT-OOKTP #idh, FOIHRSRN TORGHEIIC &
BHEEALD T DD A /AR ERE L7 YAG L—FF
DHEAWETH BAILL —HFITEMCIR YAG RO 2

FL— MOl TWh, ZOFRMAL—9HE KTP LD,
12 DWFRED ) — ¥ (HFE532nm) (2836, $H3 7

| T ﬂ
HHZ T~

HhREF LD 34

(a) @R

y ;]‘ﬂQ

YAG KTP

(b) RlEX
14, &N =2 L—HORE
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e i

B15. BB — 2 L—H D ER

=PLED L TWA, EhL v ATz, fERAVWHhT
W T -2 T EIck Y, HEBROXIE,
{bEZEHR L7,

K16 DFE TR PEAR L — 35 5 DA 440
mW XL, 7=l 44mW 28 Tnws, ZoL
=, K, W& SHEERNT + A7 EBONRE L
TOHBREG- LT 5,

4. © F U

KMAIET 1 2 7 FBERCERFME T4 7 1+ A7 SITER S
NBHA DL —HHERIZOWTHEE Lz, 2T~z L —
PHIFEACDZ LICED, DTIORTET 1 A7 REOS
PERE - SRR LR XS 2 AT E B,

(1) 780nm HEHI LD

HT 4 A7 LDHARy MAERH50 % SEHT &
BTE, K7+ A7 AREEOFS LR & 72 W IRITET
4 A EEDT — yinEE T ETE S,

(2) 670nm HARE LD

BT LD DESU - SRR 2R L7 IREETR 20 %
BEODEARy NO/NEEERABZ ENTE, S5y €
v FONT 1+ A7 DRAFE LT, TTRT+ A7 D245
DEDOEEELOSER TE 5, KIAEHEE ODD 7+
T4 A7 RGRE LTfFs B,

(3) B/NBILD e ) — > L —3

AR50 BIRE DR v PONMEILER B Z EATTE,
RET 9 7 FONT + A7 ORAE LT, BATHT
4 A7 D3~ 5EL L OEEEASIRE SN B, N ED
YRYETAT 4R, EHEEERT 7 ANV EONGRE LT

YHINTWw 5,

Sk, T4 A7 EERL —PHRE L THEROITEIER
HAFTiEE T H<IF YV — 4 LD RJGEHRE SHG 2F
FTLD NEEHREREMRT 2H0LE, BII-EE
RWicik - HE LD 2 IO THERIEE 5T HIDE
FHIN5,

HoT s A7 EBEBRL K - B - AA - GH - AL - FEE

F=2HIT— (mW)

i 1 L 1 3
100 200 300 400 500
FEhEEE LD /¥ — (mwW)

16, B/ NET) —2 L —HHI

ZEXHR

Ohta, Y., Yagi, T., Kagawa, H., Tamari, K., Kashimoto,
Y. : 780 nm High Power Laser Diode Fabricated by
Metal Organic Chemical Vapor Deposition (MOCVD)
Technique, SPIE Proceedings, Laser-Diode Technolo-
gy and Applications I, 1219, 134~137 (1990)
Yamashita, S., Nakatsuka, S., Uchida, K., Kawano, T.,
Kajimura, T. ¢ High-Power 780nm AlGaAs Quantum-
Well Lasers and Their Reliable Operation, IEEE, J.
Quantum Electron., 27, 1544~1549 (1991)

Takagi, T., Koyama, F,, Iga, K. . Design and Photo-
luminescence Study on a Multiquantum Barrier, IEE
E,]. Quantum Electron., 27, 1511~1519 (1991)
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