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The temperature sensitive behaviour of the threshold current Ian and the
external quantum efficiency tu*t ir InGaAsp/Inp lasers imposes severe

limitations on the applications at hlgh ambient tenperature. Recently, Adams
1)et a1. '' explai-ned the large temperature dependence of Trn and lext in 1.6 ut

I a sers hw i ntqryaf ence band ehsnrnti nn rnodel-. Similar l-,emnere t.rrro rlencndF?1 rrcuqrru qvDvr y UJUrI ulrJLl(i_L o rJ_Llll_L_Ld.l.-

has been observed also in 1.3 um InGaAsp/fnp lu.*u"r.2) In their model-, the

internal absorption loss a i-s remarkably temperature dependent. This implies
that the large temperature sensitive behaviour of InGaAsP/fnP lasers is
rlororminoA h-' those materi.als of which the lasers are mad.e and there is almost
no possibility to improve the temperature sensi-tive characteristics. However,

no measurement of the temperature dependence of internal loss o has actually
been done so far both 1n 1.6 and 1.3 um lasers. We estinated the tempera-cure

dependence of c in 1.3 um fnGaAsp/Inp BC(Buried Crescent) laser i_n the

temperature range of 20 - B0"C by changing the reflectivity of the nirror facet
with reflective coating and exami-ned the possibility of improving the tenperature
sensitive characteristics .

The reflectivity was increased by coating three or five-1ayer Si/Si_02

f11ms on the rear end mi-rror of the laser. The external differential- ouantum
of f i ai 6h ^1' - _r is then ex'ores sed as'rext ---r 
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next = ηf + ηr = ni (1)

α ‐

lI・
ln RfRr

where nf and ηr  re the external differentia■  quantum effic■ enc■ es of front

facet and rear facet, respectively, ni iS the ■nterna■  quantum effic■ ency, L

■s the cav■ ty ■ength Of the ■aser and Rf and Rr  re the ref■ ectiv■ ties of the

front and rear end lllirrors, respective■ y.  Rf= 0.31.  Rr iS near■ y equa■ to O。 61

for three― ■ayer cOating and O。 92 for five_■ ayer coatinge  Rf and Rr  ave no

temperature dependencee  When A is defined as A = 
ηll)/η f(°

), where the

superscripts (0)and (1)denOte uncoated and coated condition, respective■ y,

α is given as a functiOn of A and the temperature dependence of α ■s reduced

to that of A.

The temperature dependencies of η10), nll)and A are shown in Fig,1.  Though
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,mperature, ,ft',40', = a) has almostff
nn temneratrrre dcnondenee. The averaee value of A is 1.36 and, the standardrrv uvruyvf q vur v

deviation is 0.05. For three and five-1ayer reflective coatings, the standard

devlations of Ats were also very small for five samples in each case and it is

understood that the Ars are al-most independent of temperature.

Calculated temperature dependencies of. o are shown in Fig.2. Sma11

seatterjns of Ats leads to a rel-atively large scattering of calcul-ated o

in both cases apparent temperature dependencies are not observed in the

temperature range of 20-80'C. This implies that the temperature sensitive

behavi-our of the threshold current in 1.3 um InGaAsP/InP laser diode is not

to the tenperature dependence of internal loss in this tenperature range.

average values of o are about 18 
"*-' 

in both cases. This value of a could

explained. by free carrier absorption loss and scattering loss.

But

due

The

be

From equatlon (1 ), the observed decrease in lext can be interpreted as due

to the decrease in rl.. Tts cause is not well known at this stage, but it might

be considered that some leakage current which flows through the fnP p-n

irrnnf.i nns ndiacent to the active region reduces the internal quantun eff iciency.

In this case there is a possibility to reduce the large temperature dependence

of n or L. r--, ;h^F^a.;h^ the structure of the lasers.
ext trn 

uJ r*Yr v v rr15
4

fn conclusion, the internaf loss of BC laser is about 1B "rn-'and apparent

temperature dependence was not observed in the temperature range of 20-80"C.

Thi s i mnl i es f'hs t. t'he temnerature sensitive behaviour of the threshold currentrrrrLr {ruyrrv

'in 1-? 1,m TncaAsP/InP laser diode is not due to the temperature dependence of,./
internal loss. There is a possibility to reduce the large temperature

donendent eharacteristics by im'proving the s'r,ruciure of the lasers.uvHvrf
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Fig.2 Temperature dependenc■ es of
α for 3- and 5… ■ayer ref■ ective
coatttngs.  Each po■ nt cor―
responds to an average va■ ue
of α for five ■asers。
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