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Blue-Violet Semiconductor Laser Diodes
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Blue-violet laser diodes (LDs) with a wavelength of 405 nm are indispensable as a light source for HD DVD systems.  Toshiba has
developed InGaN-based multi-quantum-well LDs with ridge waveguide structures on GaN substrates using metal organic chemical vapor
deposition (MOCVD). The threshold current was 39 mA, the operating current was 73 mA at an output power of 50 mW, and the slope
efficiency was 1.47 W/A under continuous-wave (CW) operation at 25 °C.  The characteristic temperature between 25 °C and 75 °C was
172 K. The temperature dependence of the wavelength shift was as small as 0.053 nm/K, and the output power dependence was 0.16
nm/mW. A kink-free output power of 100 mW was obtained under pulsed operation in the temperature range between 25 °C and 75 °C,

and stable laser operation was confirmed under 100 mW pulsed operation at 75 °C.
The characteristics of these high-performance blue-violet LDs make them suitable for use as a light source in next-generation DVD

systems such as HD DVD.
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Cross-sectional view of blue-violet LD

FAF =Ko b BEIEYY F I v VMG, n-GaN
(n BN GaN) 224 F 12, n-GaNJ&, n-GaAIN 75 v FJg,
n-GaN Y. 74 N, InGaN & 37 1G4 (1 H 503,
BFHAEIZ3nm), p-GaAINE 4+ — 7u—FhilE (8
E1X10nm), p-GaN X #'4 N, p-GaN/GaAIN k% Tl &
75y K@, p-GaN 227 MNEDNFIZ MOCVD #: CHiJg L
720 InGaN &AM, #RIEE2 HD DVD HKE IS
I3 7 405 nm I 2 A E)IZ, In & GaDiR S 2 HE L 72,
MR LRI E 5 p-GaAINE T4 — /"7 a— [k )E
X, TEHOnHE 2L SIEHEICHEASN S EFA LD
pMEIZHSENLDERIET 57217 Tld72<, InGaN # ¥
GRS DR O F A % GaAIN DB RO ATHET 5
BEEFESTWD, L=FXZHLAD L7200 GaAIN
75y FIgIE, GaNZEHUZ AT 25RO AL B8 ME D
LRI, B EESZHIEL 72,

p-GaN 2> %7 b g & p-GaN/GaAIN B THEE 7 5 v N g
O—#%E, W15 um DAL I TIRICR G 2y F V7
TIvF 7T, Uy VBEMEEZ R Lz, GaN K%
Hwz2eizkh, £E600 um DL — IR 2 X B
TEBIHR T AN TEZ. BT R OB IO S
YRR, 10 %D 3 —b, 95 %D 3 — % % 4
L7z

FREASER L — 1%, pBME B WERER L FO AIN
(BIb7NVI=o2) Ty BT A LHICRE LT,
B2 1R 5.6 mm D CAN /S — IR L7z

10

H2. N\vy—IsnicdReFLgFr—Y — CANSy r—Y o
HEIE5.6mmTh b,

CAN package-mounted blue-violet LD
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Output power vs. injection current, and operating voltage vs.
injection current (under CW operation)
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Lasing wavelength vs. case temperature

EEOThENISNADT, LYy ARV ESHIIRY, 6
Yy 77y T ONEYERAATREA L AT RE & 7 %o

HD DVD % EDHT4 A7 Y AT LIE2 VAN E W 572
WDIZ, WAEI OV AR T 5 Fs Rk & OB b E % J 5
LHIELEETH D, BI/SNVAWEITH T 5 FIERED
ZAL R BICEHIT A2 EIIAS TIE R Ve LALGDS,
SRR ORI B B MR 2 5552 &
XD, WVARREDORIRERIZLSX 2 FUMTHI LT
X%, B®512, 25 CHRBRIRICB I 2 RBIRIEE OB IK
%R~ 3. 5mW 2550 mW OSGHT#IPHIC B 5 54k
BTEOZALEIZ0.016 nm/mW ERD T/NENT EDR Db P o
oo VI, LY X TR A ORB L —¥)%
EEBIIL—hofE m T IdmD TS, B2, HD
DVD O A LSRRI ICE D DI BB EITBWTY,
Ko7y TeTU A7 OHEEEHIHTLIEDNESTH
LEEZHLNA,

410

25 CEFGRIRD

O —

B

% 405 |-

L L

63
- HERZ(EE : 0.016 nm/mwW

400 | 1 1 1 1 )
0 10 20 30 40 50 60
A (mw)

5. EIRERROLHIMKTENE — Ll X 2 4RIROLLH D
TAEL, RE Y 2T v TeT 1 A7 OREEZHIET 2 2 0% S L
%%

Lasing wavelength vs. output power
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Far field pattern vs. output power

4 S

HD DVD ki f A B 5 88t 8k L — 120, Bk
DD 5 EEHIIFEISRD S LS, 7OVAFIRICBITS
I — G R O IR AR & B - BIEREEOF %
B 725 F BREISME, SV AIEA50ns, Fa— 74 s
50%TdH Do IENT5 COFmBIRBEIZBWTY, ¥ 7
) —T100 mW DL Lo hag s h-. B8, 75 C,
100 mW D79V ZFHRIZB T 5 168 h (1HARK) o= —T v
FEoBITHY, I, R 2L ZDDHFTIZOVTRL
72D TH b, L,Db T 0%k EAIZR LN L)Y, KR
ELBIZREIL LT Do DL, A 150 mA & DD F
T CTHRFELOBIAIZFE L TH -7,

11




100 - 10
JYVZAEYRD
90 |- /VLAME : 50 ns 4 9
Fa—F 4 :50% b
80 |- seo |8
70 |- 47
S 60 -4 6
E s
IN 50 = 15 i
H [
R 40 4 4
30 |- 4 3
20 |- 4 2
10 - 41
0 L | | | | 0
0 20 40 60 80 100 120 140

B (mA)

7. INIVARIRBSOER —EHI St EEBR-EERFE — 25 TH5
75 CE CTOHIPIT, 100mW ETF 277 —THIRL 720

Output power vs. injection current, and operating voltage vs. injection
current (under pulsed operation)
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Aging characteristics
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