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22 1. Schematic diagram of the extended cavity la-
ser diode (ECLD) employing Littrow grating.
(LD; laser diode, CL; collimating lens, NPBS;
non-polarizing beam splitter, HG; holographic
grating, OI; optical isolator, OSA; optical spec-
trum analyzer).
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219 2. Schematic diagram of the LD module. (CB;
Cu block, TEC; thermo-electric cooler, LD; la-
ser diode, TI; thermal isolator, CL; collimating
lens).
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2% 3. Simple structure of Littrow grating for wave-
length tuning.

spectral range)”} 2 GHzQl F2HE3 2 47)8 go]A
BAAEL AT RYA 2 wAl e A8
Littrow 3|4 A=tz g4 372 TAEE #eolA A
Fo]l Fassd, AYeMdE FAdEYy BAre »
A5 Al 10MHz o|W7tx] S49e gfq) akoicth.
BA5A72 98 5 9lE dolx Yo Pa +37)
g el A 24 mWelglch. dlo)Ae A ARE 9|7
AEo ZH-E9) 017 {8 473 Unk(super-
inbar) Hol MAa BERAAEo T TSt 2
4 3ell= Littrow 3] AAlo) o3 iy wx) 74
A5 HoEoh YA ey walg A 5 "du o]
oAl e AR2Z do)A the]l2 9= QlabE, Litt-
row 3|dAzle) 43 7 95 AGHE A HPo T,
Littrow #d7z}e] wpyA)llg wizsls gapoli o
ol 27} A EE o|]o] mAe MG S Utk
HolAe] shahe 1X107%e H¥ g 712 FgAE
ol-&3te] ZAsisich wheAH o)A 2o grz g
AEPE FGFE S5to] o2 o)X gle Az
AEstsdch Agel 443 F9AE T 2noco
FHR|ZE o]843le] ohAslg He-Ne #Hojxg 7|&
UL AHEELE, 5Tl o) REo] LEEL
2708 ZUFE Zejge) How FAEE 4T A
TR A o) shabA o)), =& FAAE 7] F Hlo] A9
At o33 do)xe ARue 30 ala
T Elo] o] MR o} E wako g e B2 E o) Esle
35 B s whA o2 HAAI7E FAIE o)

ol g 0.
3 3S



<AFEE> 657nm 7HAIF =) A 2]

SMF

pH-0 D2
PBS

12}4. Optical layout of the wavemeter. (RL; refer-
ence laser, PBS; polarizing beam splitter, BS;
beam splitter, D1, D2; detecters for unknown
and reference lasers, CCP; corner-cube prism
pair, BE; beam expander, SMF; single mode
fiber).
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1% 5. Wavelength dependance of the TOLD9421(s)
LD as a function of temperature. (I=1.5Ly).
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18] 6. Wavelength dependance of the CQL820D LD
as a function of temperature. (I=14y).

exwse we dold Fip(Fhe AdYHoE ¥
ahis e o 4 9lgd 3 vld Al TOLD 9421(s)9k
CQL820Do wisl 7+7t 40 GHz/mK#} 324 GHz/mKe]
Ark olw FYAFE 42 15L(,=60mA), 141
(I, =32 mA)el et
TOLD 9421(s) #lo]#|+= 657 nme] *#7

9)5te] L8 47C 2 fAlslof g Wrlo}
AELE 110mAZ Fgsiol i, #3 ]
e o 93t AEF zFHe 2=rr) F Ry

_,_
N
X

tio

7]
74
4
10%

oo
)
o

n
T

il



104 23315 A5 A 13, 19943 39

Philips COLA20D

657.8 L 1= 1.39 Iy, = 54.264 mA
Temp. = 29.031 °C

~N

£ 6576

j Acg = 657.459 439 nm

i o

o 6574 |

<

o

< L

>

2 es72f N 1 THz/degree
657.0 R e

23.215  23.225

23.235 23.245 23.255

Grating Angle ( degree )

13y 7. Wavelength dependance of the CQL820D LD
as a function of Littrow grating angle. I=1.39
Is, T=29.031C).
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2% 8. Wavelength dependance of the CQL820D LD
as a function of injection current. (T=29.031
T, =23235°)
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We have reduced the oscillating linewidth of the commercial single mode InGaAsP visible laser
diodes which emits in the 657 nm region of the spectrum down to 10 MHz by making a extended
cavity employing the Littrow-type grating. The wavelength tuning characteristics of the commercial
visible laser diode (CQL820D, Philips Co.) for the grating angle, laser temperature, and injection curre-
nts were measured by using the wavemeter. The proportional coefficients of the laser were found
to be 1THz/mrad, 324 GHz/K, and 6.14 GHz/mA, respectively.



