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Highly Reliable High Power Diode Laser for Laser Radar Application
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Kinya ATSUMI Katsunori ABE Hisaya KATO Katsunori MICHIYAMA

In 1997, we have applied laser technology to the world’s first practical Adaptive Cruise Control (ACC) system.
The ACC system is based on 2-dimensional scanning laser-radar-sensor technology that is supported by highly
reliable high power diode laser. Now, we have developed 34W output power Multiple-Quantum-Well (MQW) diode
laser. The power of 870nm near IR diode laser is twice as high as conventional one, thus it meets the strong needs
for robust detection of the reflective laser beams from the moving vehicle ahead. Furthermore, Au-Sn-Ni a new
alloy solder has been employed to sustain high degree of vibration and thermal shock to raise reliability. The

acceleration life-tests at high temperature pulsed operation demonstrate the high reliability of developed 34W high

power diode laser.
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Fig. 1 High power diode laser

* Translated and reprinted with permission from SAE paper 2004-01-1594 © 2004 SAE International
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Table 1 Summary of life-time test conditions

Light output power 15W
Temperature 90 °C
Pulse width 50 ns
Repetition frequency 8 kHz
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Fig. 2 Life-time test of the diode lasers with low

damage die-bonding conditions
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Fig. 3 Life-time test of the diode lasers under
the 0.7N pressure die-bonding conditions
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Fig. 5 Phase diagram of Au-Sn-Ni alloy
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Fig. 6 Schematic diagram of 2-dimensional
scanning laser radar
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Table 2 Comparison of drive load of conventional
and high power type laser-radar-sensor

Con\t/;e;(talonal 34W-class Load rate
Repetition frequency 1 2.06 2.06
Pulse width 1 1.17 1.17
Light output power 1 2.27 (2.27)
Drive current 1 1.81 3.27
Temperature 1 1.08 2.16
Total 17.0
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Fig. 7 Results of the acceleration life-time test
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Fig. 8 NFP under the life-time test

242 L—H44F— FREREHRORHRIL

EBICI#IZE L — 9 & 4 4 — F OSSN IRFED
BRI RSB D A TH B, Z DFER%Fig. 912
RY. Fig. 9@) & D, pEREAE) (15WERE)) THRAL
7= W R AN T R <0015 123 - THIE L T 5
ZeMEDLDTH S Z LAHERTE S, —F, COD
SR TRA U, HARE T R <00-1> (2 BR R A3 i
THRMA D B, Fig. )RS & 512, 34WEKE)T
R U 2B IEDLD & NS CODARAE L Tnb 2 &
WS, Vi O SEMIE CHARUE R R 6 ik b o 72
DI, AWK SRS 0 ot i B8 3Bk T4 L 72COD 28
BICODD 7z FHTCOD & 0 /& <, Mxt
KIZCODDFEE NN 572720 E L NS,

% 7=, Fig. 8T/ L 7=NFPOIFMEIZIL» 5% % 5 & |
SAWER ) o e it 0 F Al R 12 & B BRI COD A3 W8 12
4L, COD%#iE U TDLDA#HER & h - AK
MThdreEzOoNE, 25 LEEAMMIZINET
Wl <, FeE GEYEREONE) A3360um & IR
BV - FICREDOBR TH 5. CODHEKITBIR
IHET S 2R THh 548, IEHIANCH - TETTT %
tw%mhr%in%%baw T T EART &7

DN VEIE % Bl 3% & 5 1CHEfT L 72DLDTH 5.
DLD D AT 134502 2 728, Fig. 71278 L7236
HOE FIZAKMEEL -0 EZ6N5. Th
NCODDFEA: &, CODEMLRi L L TDLDA R S h
LEAWEDHETEA =X LTH5S. HE-7T, 34WD
&9 R AMRERC T A EEE A LS 572012

—91—



(ZCODKHRANHRTH B,

Observation area

End point of COD

Beam direction
Beam direction

<011>
>

M

(a) Conventional (15W-class)
type

(b) High power (34W-class)
type

Fig. 9 Results of EBIC analysis
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Fig. 13 Results of the life-time test at 34W-operation

Table 3 Summary of life-time test conditions

Light output power 34 W
Temperature 90°C
Pulse width 35ns
Repetition frequency 27 kHz
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