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McDERMOTT, WILL & EMERY (57) ABSTRACT 
600 13th Street, NW. A hermetically sealed optical-semiconductor container in 
Washington, DC 20005-3096 (US) Which an optical-semiconductor element is accommodated, 

comprising a frame 1 made of a metal, an insulating material 
or a composite material of a metal and an insulating mate 

(73) Assignee: Sumitomo Electric Industries, Ltd., rial, a ?rst bottom plate 11 ?xed to the frame, and a second 
Osaka (JP) bottom plate 12 ?xed to opposite surface of the ?rst bottom 

plate to the frame, either of the ?rst and second bottom plates 
being made of a metal and having a smaller Young’s 

(21) Appl. No.: 09/756,763 modulus than the other. For example, the ?rst bottom plate 
11 is not less than 25x103 kg/mm2 in Young’s modulus, and 

(22) Filed: Jan. 10, 2001 the second bottom plate 12 is not greater than 15x103 
kg/mm2. An optical-semiconductor element, an electronic 

Related US. Application Data cooling device and the like are mounted in this container, 
thus producing an optical-semiconductor module free from 

(62) DiViSiOn 0f aPPIiCaIiOH NO- 09/137,152, ?led On Aug- degradation of an electronic cooling element nor deviation 
20, 1998. of an optical axis occurs. 
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HERMETICALLY SEALED 
OPTICAL-SEMICONDUCTOR CONTAINER AND 

OPTICAL-SEMICONDUCTOR MODULE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a hermetically 
sealed optical-semiconductor container in Which an optical 
semiconductor element is accommodated, and to an optical 
semiconductor module using the hermetically sealed opti 
cal-semiconductor container. 

[0003] 2. Description of the Prior Art 

[0004] A hermetically sealed optical-semiconductor con 
tainer in Which an optical-semiconductor element, a driver 
IC or the like is accommodated is used in a semiconductor 
device for opto-electronics Which needs to operate at high 
speeds in the ?elds such as optical communication, particu 
larly, an optical-semiconductor module such as a light 
exciting source or an optical-semiconductor ampli?er for an 
optical-?ber ampli?er. 

[0005] In a conventional hermetically sealed optical-semi 
conductor container, as shoWn in FIGS. 1 and 2, in general, 
a bottom plate 2 Which is made of an Fe—Ni—Co alloy, an 
Fe—Ni alloy such as 42 alloy, or a composite metal material 
such as CuW is ?xed to a frame 1 Which is made of a metal 
such as an Fe—Ni—Co alloy. e. g., Kovar. Particularly in the 
hermetically sealed optical-semiconductor container Which 
consumes a large electric poWer and is required to have a 
good heat dissipation, the bottom plate 2 made of CuW is 
used. 

[0006] The frame 1 Which constitutes the side Wall portion 
of the hermetically sealed optical-semiconductor container 
is fabricated by cutting or injection molding Kovar above 
described, and is normally provided With ceramic terminal 
portions 3 formed from a plurality of ceramic sheets having 
metalliZed portions as required, and lead terminals 4 made 
of Kovar. There are also a structure in Which part of the 
frame 1 is made of a ceramic, Which is an insulator, and is 
integrated With the ceramic terminal portions 3 and a struc 
ture in Which the lead terminals 4 are inserted into through 
holes provided in the frame 1 and are ?xed to the frame 1 by 
glass sealing. 

[0007] Furthermore, the frame 1 has a light transmitting 
WindoW 5 through Which light is transmitted betWeen the 
inside and the outside of the container. The light transmitting 
WindoW 5 is normally made up of a pipe made of Kovar or 
the like, and a WindoW material such as glass bonded for the 
purpose of hermetic sealing. Some types of hermetically 
sealed optical-semiconductor containers use an optical-?ber 
transmitting WindoW Which comprises an optical ?ber 
inserted through the frame 1 and hermetically sealed by 
soldering Without the use of a WindoW material such as 
glass. In this case, only the pipe Which constitutes a WindoW 
frame is joined to the frame 1 of the container. 

[0008] The components such as the frame 1, the bottom 
plate 2 and the lead terminals 4 are joined together by silver 
braZing or soldering, thus assembling a hermetically sealed 
optical-semiconductor container. The entire hermetically 
sealed optical-semiconductor container is normally plated 
With gold for the purpose of effecting hermetic sealing With 
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a lid at a later time, for the purpose of preventing corrosion 
of the container, and for the purpose of facilitating soldering 
during the assembly of an optical-semiconductor module. 
After an optical-semiconductor element and the like have 
been mounted inside this hermetically sealed optical-semi 
conductor container, a lid (not shoWn) is ?nally ?xed to the 
top end face of the frame 1 by Welding or soft soldering via 
a ring made of Kovar or the like. 

[0009] Such a hermetically sealed optical-semiconductor 
container is disclosed in, for example, Japanese Patent 
Laid-Open No. 314747/1994. As is described in Japanese 
Patent Laid-Open No. 314747/1994, the bottom plate made 
of Kovar or CuW is in general fabricated by cutting these 
metals. In particular, if the bottom plate is made of CuW, its 
coef?cient of thermal expansion differs from that of Kovar 
of the frame, so that the container may Warp. The Warp leads 
to the problem that the optical axis of the optical-semicon 
ductor module ?xed to a heat sink by screWs may deviate. 
Accordingly, in the above-cited Japanese Patent Laid-Open, 
a ?ange portion of the bottom plate is made thin by cutting 
so that the Warp is reduced and absorbed. 

[0010] In Japanese Patent Laid-Open No. 82659/1994, an 
equivalent effect is obtained by forming only the ?ange 
portion of the bottom out of a different metal having a small 
coef?cient of longitudinal elasticity, instead of thinning the 
?ange portion. HoWever, it is extremely dif?cult to join 
different kinds of metals at joining portions having small 
areas and obtain a suf?cient strength. 

[0011] An optical-semiconductor module, as shoWn in 
FIG. 3, includes a circuit board 7 on Which are mounted an 
optical-semiconductor element such as a laser diode (LD) 
element 6 or a photodiode (PD) element, a driver IC for 
driving the optical-semiconductor element, a chip thermistor 
for temperature measurement and the like, and the above 
described type of hermetically sealed optical-semiconductor 
container in Which the circuit board 7 is mounted. HoWever, 
the LD element tends to vary in oscillation Wavelength With 
temperature, and also has the disadvantage that its optical 
output loWers or its life becomes extremely short under 
high-temperature conditions, leading to a decrease in reli 
ability. 

[0012] For this reason, an electronic cooling device is used 
for controlling the temperature and cooling the LD element 
and the like. This electronic cooling device has a structure in 
Which, as shoWn in FIG. 3, a plurality of electronic cooling 
elements (Peltier elements) 8 each of Which is made of a 
crystal or a sintered body of BiTe Which is a compound 
semiconductor are sandWiched betWeen tWo insulator sub 
strates 9 each of Which comprises a ceramic plate and on 
Which electrodes and interconnections are provided by met 
alliZation. Alumina or aluminum nitride is in general used 
for the insulator substrates 9 of the electronic cooling device. 
In particular, in cases Which high heat dissipation capability 
is needed or reduce the poWer consumption of the electronic 
cooling device is reduced, aluminum nitride (AlN) having a 
good heat conductivity is used for the insulator substrates 9. 

[0013] Each of the electronic cooling elements 8 has a pair 
of leads Which are electrically joined by the interconnection 
formed by metalliZation on the insulator substrates 9 for 
electrical connection With the hermetically sealed optical 
semiconductor container. Incidentally, in the assembly of the 
optical-semiconductor module, after this electronic cooling 
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device has been soldered to the bottom plate 2 of the 
hermetically sealed optical-semiconductor container, the cir 
cuit board 7 on Which the optical-semiconductor element 
such as the LD element 6 or the PD element and other 
components are mounted is ?xed to either one of the 
insulator substrates 9 of the electronic cooling device by 
soldering. 
[0014] Incidentally, Japanese Patent Laid-Open No. 
67844/1993 has proposed an optical-semiconductor module 
in Which the bottom plate of a hermetically sealed optical 
semiconductor container is used as the insulator substrate of 
an electronic cooling device, i.e., a method of forming the 
bottom plate of the hermetically sealed optical-semiconduc 
tor container out of a ceramic such as AlN. In this method, 
since one of the insulator substrates of the electronic cooling 
device can be omitted, it is possible to realiZe semiconductor 
modules having smaller siZes, particularly, thinner shapes. 

[0015] After the hermetically sealed optical-semiconduc 
tor container Which includes portions made of different 
kinds of materials in the above-described manner has been 
assembled into an optical-semiconductor module, if the 
optical-semiconductor module is subjected to an environ 
ment resistance test of —40° C. to +125° C. Which is 
speci?ed in MIL-STD, the characteristics of electronic cool 
ing elements such as BiTe elements occasionally degrade. 
The characteristic degradation of the electronic cooling 
elements degrade the cooling efficiency of the electronic 
cooling device, increasing the poWer consumption thereof. 
In the Worst case, it leads to the problem that the temperature 
control of the optical-semiconductor module is impossible 
oWing to its self-heating. 

[0016] This problem is caused by the fact that temperature 
variation causes Warp of components such as the bottom 
plate of the hermetically sealed optical-semiconductor con 
tainer and the circuit board on Which the LD element or the 
PD element in the optical-semiconductor module are 
mounted, and thermal stress is concentrated in the electronic 
cooling elements such as BiTe elements Which have a loW 
Young’s modulus and are comparatively soft, With the result 
that cracks occur in the electronic cooling elements. 

[0017] It is considered that the Warp (stress strain) of the 
bottom plate of the hermetically sealed optical-semiconduc 
tor container, Which causes the above-described problems, 
occurs due to the folloWing major reasons, i.e., (1) thermal 
stress strain of the bottom plate due to the difference in 
coef?cient of thermal expansion betWeen the frame of the 
container and the bottom plate, and (2) thermal stress strain 
of the bottom plate due to the difference in coef?cient of 
thermal expansion betWeen the bottom plate of the container 
and the insulator substrates of the electronic cooling device. 
It is also considered that there are other reasons; for 
example, (3) the bottom plate is Warped due to thermal stress 
strain due to the difference in coef?cient of thermal expan 
sion betWeen the insulator substrates of the electronic cool 
ing device and the circuit board, and (4) a heat sink to Which 
the bottom plate is ?xed is occasionally Warped by the entire 
strain and the Warp of the heat sink causes the bottom plate 
to Warp. 

[0018] Further, there is a case in Which the Warp of the 
bottom plate of the hermetically sealed optical-semiconduc 
tor container may not cause defects in the electronic cooling 
device but may deviate the optical axis of an optical system 
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Which provides optical coupling betWeen an optical-semi 
conductor element such an LD element or a PD element and 
an optical ?ber. This deviation of the optical axis leads to the 
problem of loWering the output at the optical ?ber end of the 
optical-semiconductor module. 

[0019] The method of forming the bottom plate of the 
hermetically sealed optical-semiconductor container from a 
ceramic such as AlN, as described in the above-cited Japa 
nese Patent Laid-Open No. 67844/1993, has the disadvan 
tage that screWing hole portions or the like are dif?cult to 
form in the bottom plate and a portion Which surround the 
screWing hole portions of the bottom plate is easily broken 
during screWing. In addition, the method has other prob 
lems; for example, even after the optical-semiconductor 
module and the heat sink have been screWed together, the 
bottom plate is easily broken When the heat sink Warps. 

SUMMARY OF THE INVENTION 

[0020] In light of the above-described conventional prob 
lems, an object of the present invention is to provide a 
hermetically sealed optical-semiconductor container such 
that the Warp of its bottom plate can be suppressed, and an 
optical-semiconductor module in Which degradation of elec 
tronic cooling elements or deviation of an optical axis is 
prevented by the use of such a hermetically sealed optical 
semiconductor container. 

[0021] To achieve the above object, the present invention 
provides a hermetically sealed optical-semiconductor con 
tainer in Which an optical-semiconductor element is accom 
modated, Which comprises a frame made of a metal, an 
insulating material or a composite material of a metal and an 
insulating material, a ?rst bottom plate ?xed to the frame 
and made of a metal, and a second bottom plate Which is 
?xed to the opposite surface of the ?rst bottom plate to the 
frame and has a larger Young’s modulus than the ?rst bottom 
plate, or a hermetically sealed optical-semiconductor con 
tainer in Which an optical-semiconductor element is accom 
modated, Which comprises a frame made of a metal, an 
insulating material or a composite material of a metal and an 
insulating material, a ?rst bottom plate ?xed to the frame, 
and a second bottom plate Which is ?xed to the opposite 
surface of the ?rst bottom plate to the frame and has a 
smaller Young’s modulus than the ?rst bottom plate. 

[0022] In the hermetically sealed optical-semiconductor 
container according to the present invention, it is preferable 
that the Young’s modulus of the bottom plate made of the 
metal be not greater than 15x103 kg/mm2 and the Young’s 
modulus of the bottom plate having the larger Young’s 
modulus than the bottom plate made of the metal be not less 
than 25x103 kg/mm2, Within a temperature range of —40° C. 
to +250° C. for Which the environmental test temperature of 
the MIL-STD and the soldering temperature during the 
manufacture of LD modules are considered. 

[0023] In addition, in the hermetically sealed optical 
semiconductor container according to the present invention, 
the frame, like an ordinary one, includes a lead terminal, a 
light transmitting WindoW or an optical-?ber transmitting 
WindoW, and a lid ?xed to the opposite side of the frame to 
the bottom plate of the frame. 

[0024] An optical-semiconductor module according to the 
present invention is the one in Which at least one optical 
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semiconductor element mounted on a circuit board is 
accommodated in a hermetically sealed optical-semiconduc 
tor container. In this optical-semiconductor module, an 
electronic cooling device including Peltier elements sand 
Wiched betWeen a pair of insulator substrates can be dis 
posed betWeen the ?rst bottom plate of the container and the 
circuit board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 is a schematic perspective vieW of a con 
ventional hermetically sealed optical-semiconductor con 
tainer. 

[0026] FIG. 2 is a schematic cross-sectional vieW of the 
conventional hermetically sealed optical-semiconductor 
container. 

[0027] FIG. 3 is a schematic cross-sectional vieW of a 
conventional optical-semiconductor module. 

[0028] FIG. 4 is a schematic perspective vieW shoWing 
one speci?c example of a hermetically sealed optical-semi 
conductor container according to the present invention. 

[0029] FIG. 5 is a schematic perspective vieW shoWing 
another speci?c example of a hermetically sealed optical 
semiconductor container according to the present invention. 

[0030] FIG. 6 is a schematic side vieW of the hermetically 
sealed optical-semiconductor container shoWn in FIG. 4. 

[0031] FIG. 7 is a schematic side vieW of a further speci?c 
example of the hermetically sealed optical-semiconductor 
container according to the present invention. 

[0032] FIG. 8 is a schematic side vieW of yet another 
speci?c example of the hermetically sealed optical-semicon 
ductor container according to the present invention. 

[0033] FIG. 9 is a front vieW of one speci?c example of 
the ?rst bottom plate of an optical-semiconductor module 
according to the present invention. 

[0034] FIG. 10 is a schematic perspective vieW of one 
speci?c example of an optical-semiconductor module 
according to the present invention. 

[0035] FIG. 11 is a schematic side vieW shoWing a further 
speci?c example of a hermetically sealed optical-semicon 
ductor container according to the present invention. 

[0036] FIG. 12 is a schematic cross-sectional vieW of the 
hermetically sealed optical-semiconductor container shoWn 
in FIG. 11. 

[0037] FIG. 13 is a schematic cross-sectional vieW of a 
further speci?c example of the hermetically sealed optical 
semiconductor container according to the present invention. 

[0038] FIG. 14 is a schematic cross-sectional vieW of yet 
another speci?c example of the hermetically sealed optical 
semiconductor container according to the present invention. 

[0039] FIG. 15 is a schematic perspective vieW of another 
speci?c example of an optical-semiconductor module 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0040] In the hermetically sealed optical-semiconductor 
container according to the present invention, as speci?cally 
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shoWn in FIGS. 4 and 5, a bottom plate ?xed to a frame 1 
has a tWo-layer structure Which includes a ?rst bottom plate 
11 ?xed to the frame 1 and a second bottom plate 12 Which 
is ?xed to the opposite surface of the ?rst bottom plate 11 to 
the frame 1. Since either the ?rst or second bottom plate 11, 
12 is made of a metal and is made smaller in Young’s 
modulus than the other, stress strain Which is the main cause 
of Warp of the bottom plate is absorbed by a soft bottom 
plate made of a metal and having a smaller Young’s modu 
lus, so that Warp does not occur in the other bottom plate and 
its ?atness is maintained. Accordingly, neither the degrada 
tion of electronic cooling elements due to temperature 
variation nor the deviation of the optical axis of an optical 
system occurs if such a hermetically sealed optical-semi 
conductor container is used in an optical-semiconductor 
module. 

[0041] In general, if the coefficient of thermal expansion 
of the bottom plate is larger than the coefficient of thermal 
expansion of the frame, a tension naturally Works after 
braZing during the assembly of the hermetically sealed 
optical-semiconductor container. This is because the expan 
sion of the bottom plate is larger than that of the frame at the 
braZing temperature as high as approximately 800° C. and if 
the bottom plate and the frame are cooled to normal tem 
perature after the braZing material has been solidi?ed, the 
degree of shrinkage of the bottom plate becomes relatively 
larger. This tension is a cause of the Warp, but in the present 
invention in Which the bottom plate includes the ?rst bottom 
plate 11 and the second bottom plate 12 Which is made of a 
soft thin metal having a smaller Young’s modulus, or the 
bottom plate includes the second bottom plate 12 and the 
?rst bottom plate 11 Which is made of a soft thin metal 
having a smaller Young’s modulus, the bottom plate made of 
the metal having the smaller Young’s modulus, even after 
cooling, does not Warp and can form a ?at surface like a 
drumhead. By ?xing the bottom plate having the larger 
Young’s modulus to the bottom plate made of metal, the 
?atness of the bottom plate having the larger Young’s 
modulus is maintained even after the assembly of the 
container. 

[0042] In such a manner, in order to cause the bottom plate 
made of metal to absorb stress strain so as to maintain the 
?atness of the other bottom plate, it is necessary that the 
Young’s modulus of the bottom plate made of metal be 
smaller than that of the other bottom plate. Therefore, it is 
preferable that the Young’s modulus of the bottom plate 
made of metal be not greater than 15x103 kg/mm2 and the 
Young’s modulus of the other bottom plate be not less than 
25x103 kg/mm2, Within a temperature range of —40° C. to 
+250° C. for Which the environmental test temperature of 
MIL-STD and the soldering temperature during the manu 
facture of LD modules are considered. 

[0043] The material of the bottom plate Which is larger in 
Young’s modulus than the bottom plate made of metal can 
be a ceramic Which contains not less than 90% aluminum 
nitride (AlN) or silicon carbide (SiC). When a ceramic 
Whose Young’s modulus is smaller than 25x103 kg/mm2 is 
used, it is impossible to force the bottom plate made of metal 
to receive the stress strain, and the bottom plate in itself 
made of such a ceramic Warps. In particular, AlN is suited to 
high output types because its heat conductivity is high 
compared to alumina. In addition, in order to prevent cracks 
or defects from occurring in the bottom plate having a larger 
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Young’s modulus, a ceramic having a bending strength of 25 
kg/mm2 or more is preferable. 

[0044] Since the material of this bottom plate needs only 
to have a larger Young’s modulus than the bottom plate 
made of metal, it is also possible to use any of various 
materials other than the aforesaid ceramic, for example, a 
metal such as tungsten or molybdenum, diamond, or a 
crystal or polycrystal of cubic BN. Although the thickness of 
the bottom plate is not limited to a particular value, the 
thickness is preferably approximately 0.3 to 1.0 mm. 

[0045] The material of the bottom plate made of metal is 
preferably pure copper, an Fe—Ni—Co alloy such as Kovar, 
or an Fe—Ni alloy such as 24 alloy. HoWever, a metal Whose 
Young’s modulus is larger than 15><103 kg/mm2, for 
example, W or M0, is not suited to the aforesaid bottom plate 
made of metal, because it is difficult to Work a thin sheet of 
such a metal and such a metal cannot fully absorb strain. In 
addition, the coef?cient of thermal expansion of the bottom 
plate made of metal is preferably in a range of 5 to 7 ppm/° 
C., so that the difference in coef?cient of thermal expansion 
betWeen the bottom plate made of metal and the frame or the 
like can be decreased. 

[0046] Furthermore, the thickness of the bottom plate 
made of metal is preferably 0.05 to 0.5 mm. The reason for 
this is that When the coefficient of thermal expansion of the 
frame and that of the bottom plate made of metal differ from 
each other, Warp easily occurs in the container during 
braZing at a high temperature of approximately 800° C., but 
such Warp can be effectively reduced by decreasing the 
thickness of the bottom plate made of metal to 0.5 mm or 
less. Contrarily, if the thickness of the bottom plate made of 
metal is less than 0.05 mm, breakage easily occurs in the 
bottom plate during screWing. For example, if pure copper 
is used for the bottom plate made of metal, the thickness of 
approximately 0.1 to 0.5 mm is effective, but for Kovar or 
42 alloy, the thickness of approximately 0.05 to 0.2 mm is 
effective. 

[0047] The ?rst bottom plate and the second bottom plate 
are stacked one on top of the other and are ?xedly bonded 
to each other by using a braZing material or the like. If Cu, 
an Fe—Ni—Co alloy or an Fe—Ni alloy is used for the 
bottom plate made of metal and a silver braZing material is 
used as the braZing material, the bottom plate made of metal 
and the silver braZing material may form an alloy Which 
causes strain, but if the bottom plate made of metal is 
previously plated With Ni or NiB, such phenomenon can be 
avoided. Incidentally, the Fe—Ni—Co alloy or the Fe—Ni 
alloy is advantageous as the bottom plate made of metal 
because its coef?cient of thermal expansion is close to that 
of the bottom plate made of a ceramic, and Cu, particularly, 
pure copper is advantageous in that although its coef?cient 
of thermal expansion greatly differs from that of the other 
bottom plate, its Young’s modulus is small. 

[0048] In addition, it is preferable to plate the surface of 
the bottom plate having a larger Young’s modulus With Ni or 
NiB so that the Wettability With the braZing material can be 
improved. If the bottom plate is made of a ceramic or the 
like, a layer made of one kind or more selected from among 
W, Mo, Pt, Ti and the like is ?rst formed as a metalliZation 
layer, and the obtained layer is plated With Ni or NiB. The 
plating thickness of Ni or NiB is preferably in a range of 1.5 
to 3 pm. 
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[0049] When combining the ?rst and second bottom 
plates, the respective shapes of the plates can be determined 
considering that the ?rst and second bottom plates are 
screWed to a heat sink. Incidentally, screWing hole or notch 
portions are preferably formed in the bottom plate made of 
a metal Which is easily Workable. The bottom plate made of 
metal can be easily etched or punched, and can also be 
half-etched depending on the position. Incidentally, if a 
holloW portion is formed in the bottom plate made of metal 
by half-etching, the holloW portion can be used for posi 
tioning during the assembly of the frame depending on the 
structure, Whereby the yield of the mounting process can be 
increased. If a holloW portion for positioning into Which an 
electronic cooling device having electronic cooling elements 
mounted on an insulator substrate is to be ?tted is formed in 
the central portion of the ?rst bottom plate, the electronic 
cooling device can be readily positioned. Furthermore, even 
if the ?rst bottom plate is made of a loW-heat-conductivity 
metal such as Kovar or 42 alloy, the electronic cooling 
device is in direct contact With the heat sink, so that heat 
dissipation capability is improved. 

[0050] As the simplest method for combining the ?rst 
bottom plate and the second bottom plate in cases Where the 
?rst bottom plate 11 is made of a metal Which has a smaller 
Yong’s modulus than the second bottom plate 12, there is a 
method of sandWiching the ?rst bottom plate 11 having a ?at 
shape betWeen the second bottom plate 12 and the frame 1, 
as shoWn in FIG. 6. In this method it is easy to Work the ?rst 
bottom plate 11 made of metal, but since a step equivalent 
to the thickness of the second bottom plate 12 is present 
betWeen the ?rst bottom plate 11 and the heat sink on Which 
the ?rst bottom plate 11 is mounted, it is necessary to bend 
the ?rst bottom plate 11 When the ?rst bottom plate 11 is 
screWed to the heat sink. If the ?rst bottom plate 11 made of 
metal is bent, there is a risk of occurrence of cracks in the 
second bottom plate 12 made of AlN or the like, the frame 
1 or other components. 

[0051] Consequently, one desirable method is to form a 
recess or holloW portion in the ?rst bottom plate and insert 
the second bottom plate into the recess or holloW portion so 
that the opposite outer surfaces of both bottom plates to the 
frame Which constitute a mounting surface for the heat sink 
is made ?ush With each other. For example, as shoWn in 
FIG. 7, there is a method of previously bending a central 
portion of the ?rst bottom plate 11 made of metal into an 
inverted U-like cross-sectional shape, as by punching, and 
inserting the second bottom plate 12 into the obtained recess 
portion. Since the outer surfaces of the ?rst bottom plate 11 
and the second bottom plate 12 constitute a ?at surface, this 
method is suitable for the mounting on the heat sink. 

[0052] OtherWise, as shoWn in FIG. 8, there is a method 
of forming a holloW portion into Which the entire second 
bottom plate 12 is ?tted, in a central portion of the ?rst 
bottom plate 11. In this method, since the entire second 
bottom plate 12 is accommodated into the holloW portion, it 
is possible to protect even the second bottom plate 12 made 
of AlN susceptible to humidity, and it is also possible to 
easily improve the strength of a ?ange portion. Incidentally, 
in the example shoWn in FIG. 8, the lead terminals 4 are not 
attached by using the ceramic terminal portions 3 Which are 
provided on the frame 1 as shoWn in FIGS. 6 and 7, but are 
?xed by glass seals 4a by passing the lead terminals 4 
through through-holes formed in the frame 1. 
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[0053] Athin metal plate Which constitutes the ?rst bottom 
plate 11 can be easily Worked, and ?ange portions 11a and 
screwing hole portions 11b or a notch portion 11c can also 
be easily Worked by punching or etching, as shoWn in FIG. 
9. In addition, since the thin metal plate does not need 
cutting, stress strain due to Working can also be ignored. 
Furthermore, it is also possible to form a positioning hole 
portion 11a' in Which an electronic cooling device is 
installed, by holloWing a central portion of the ?rst bottom 
plate 11, as by punching. 

[0054] MeanWhile, a ceramic Which constitutes the second 
bottom plate 12 is dif?cult to form into a complicated shape 
With high precision, but a ceramic plate, such as a ceramic 
?at plate of the type used herein or a ceramic plate Which has 
a holloW portion in a portion Where the electronic cooling 
device is mounted, can be fabricated readily at loW cost by 
extrusion. 

[0055] As the simplest speci?c method for combining the 
?rst bottom plate and the second bottom plate in cases Where 
the second bottom plate 12 is made of a metal Which is 
smaller in Young’s modulus than the ?rst bottom plate 11, 
there is a method of sandWiching the ?rst bottom plate 11 
having a ?at shape betWeen the second bottom plate 12 and 
the frame 1, as shoWn in FIGS. 11 and 12. This method can 
reduce costs because extra Working need not be applied to 
the frame 1 or the like. Incidentally, in the example shoWn 
in FIGS. 11 and 12, the lead terminals 4 are not attached by 
using the ceramic terminal portions 3 Which are provided on 
the frame 1 as shoWn in FIG. 5 but are respectively ?xed by 
the glass seals 4a by passing the lead terminals 4 through 
through-holes formed in the frame 1. 

[0056] Alternatively, as shoWn in FIG. 13, a step 1a may 
be formed at the loWer end portion of the frame 1 so that the 
side end portion of the ?rst bottom plate 11 can be ?xedly 
?tted to the portion of the step 1a and the bottom end face 
of the frame 1 Which has the step 1a can be ?xed in contact 
With the second bottom plate 12. By this method, hermetical 
sealing can be more easily realiZed than by the above 
described method shoWn in FIGS. 11 and 12, and further, 
the ?rst bottom plate 11 made of an AlN ceramic susceptible 
to humidity can be protectively accommodated in the con 
tainer. 

[0057] Furthermore, as shoWn in FIG. 14, the ?rst bottom 
plate 11 Which is smaller in siZe than the second bottom plate 
12 may be placed on and ?xed to the surface of a central 
portion of the second bottom plate 12, and the bottom end 
face of the frame 1 may be ?xed to an exposed external 
marginal portion of the second bottom plate 12. In this case, 
if a metal having a larger coefficient of thermal expansion 
than the frame 1 is used for the second bottom plate 12, the 
in?uence of strain on the ?rst bottom plate 11 can be 
completely eliminated, but there is the disadvantage that the 
optical axis easily deviates While an optical-semiconductor 
module is being screWed to the container. 

[0058] A thin metal plate Which constitutes the second 
bottom plate 12 can be easily Worked, and ?ange portions 
12a and screWing hole portions 12b or a notch portion or the 
like can also be easily Worked by punching or etching, as 
shoWn in FIG. 5. In addition, since the thin metal plate does 
not need cutting, stress strain due to Working can also be 
ignored. On the other hand, the ceramic Which constitutes 
the ?rst bottom plate 11 is dif?cult to form into a compli 
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cated shape With high precision, but a ceramic plate, such as 
a ceramic ?at plate of the type used herein or a ceramic plate 
Which has a positioning holloW portion in a portion Where 
the electronic cooling device is mounted, can be fabricated 
readily at loW cost by extrusion. 

[0059] After the ?rst bottom plate 11 and the second 
bottom plate 12 have been ?xedly stacked in the above 
described manner, the frame 1 is ?xed to the ?rst bottom 
plate 11 by braZing or the like, thus fabricating a hermeti 
cally sealed optical-semiconductor container as shoWn in 
FIG. 5. Incidentally, as the frame 1, as in conventional one 
a metal, an insulating material such as a ceramic, or a 
composite material of a metal and an insulating material can 
be used. An electronic cooling device is installed in this 
hermetically sealed optical-semiconductor container (refer 
to FIG. 3) in a manner similar to a conventional one, and 
after the circuit board 7 on Which is mounted the LD element 
6 or the like Which is an optical-semiconductor element has 
been mounted on the electronic cooling device as shoWn in 
FIG. 15, the top opening of the frame 1 is hermetically 
sealed With a lid (not shoWn), thus producing an optical 
semiconductor module. 

[0060] In the construction of the above-described optical 
semiconductor module, it is preferable that the difference in 
coef?cient of thermal expansion betWeen the circuit board 
on Which the optical-semiconductor element is mounted, the 
insulator substrate of the electronic cooling device and the 
second bottom plate of the hermetically sealed optical 
semiconductor container be made equal to or less than :1 
ppm/° C. Thus, it is possible to obtain an optical-semicon 
ductor module in Which no Warp occurs even betWeen the 
top and the bottom of the electronic cooling elements even 
When the temperature varies during a heat cycle environ 
mental test of the MIL-STD in the range of —40° C. to +125° 
C., and in Which the electronic cooling elements incorpo 
rated do not degrade, nor does the optical axis of the optical 
system deviate. 

EXAMPLE 1 

[0061] The hermetically sealed optical-semiconductor 
container shoWn in FIG. 4 Was fabricated. A Kovar plate 
Whose Young’s modulus is not greater than 15><103 kg/mm2 
in an assembly temperature range of —40° C. to +250° C. for 
an ordinary semiconductor module Was used for the frame 1 
and the ?rst bottom plate 11. The thickness of the ?rst 
bottom plate 11 made of Kovar Was 0.05 mm. 

[0062] An AlN ceramic plate, Which has a Young’s modu 
lus of 225><103 kg/mm2 or more, a bending strength of 25 
kg/mm or more, a coef?cient of thermal expansion of 4.5 
ppm/° C. and a heat conductivity of 150 W/m-K and Whose 
AlN content is 90% or more, Was used for the second bottom 
plate 12. The thickness of the second bottom plate 12 made 
of this AlN ceramic plate Was 1.0 mm. 

[0063] The above-described Kovar plate Was formed into 
an inverted U-like cross-sectional shape by punching, as 
shoWn in FIG. 7, and as shoWn in FIG. 9, the screWing hole 
portions 11b and the notch portion 11c Were formed in the 
?ange portions 11a and the hole portion 11a' for positioning 
an electronic cooling device to be mounted at a later time 
Was formed in the central portion of the ?rst bottom plate 11. 
In the AlN ceramic plate, a holloW portion Was formed in the 
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surface of its central portion Which corresponded to the 
positioning hole portion lid of the ?rst bottom plate 11. 

[0064] Then, the ?rst bottom plate 11 made of Kovar Was 
subjected to Ni plating. In addition, after W/N i metalliZation 
layers each having a thickness of 500 nm or less had been 
deposited by sputtering onto the second bottom plate 12 
made of AlN ceramic, the W/Ni metalliZation layers Were 
covered With Ni plating. After that, the second bottom plate 
12 Was inserted into the recess portion of the ?rst bottom 
plate 11 and ?xed to each other by silver braZing. Inciden 
tally, other Ni-plated metalliZation layers such as W/Mo/Ni, 
W/Pt/Ni, Ti/Pt/Ni and Ti/Mo/Ni could be applied to the 
second bottom plate 12 Without any problem. 

[0065] The frame 1 made of Kovar Was ?xed by silver 
braZing, as shoWn in FIG. 4, to the ?rst bottom plate 11 
Which Was stacked and ?xed as described above. In addition, 
the ceramic terminal portions 3 each constituted of a plu 
rality of ceramic sheets, a plurality of lead terminals 4 made 
of Kovar, a ring for seam Welding of Kovar, and a circular 
pipe frame made of Kovar, for the light transmitting WindoW 
5, Were joined to the frame 1 by silver braZing. By joining 
these components at the same time, costs can be reduced, 
and heat dissipation characteristics are improved. After that, 
a glass plate for the light transmitting WindoW 5 Was bonded 
to the circular pipe frame and the entire body Was plated 
With gold, thus ?nishing a hermetically sealed optical 
semiconductor container. 

[0066] This hermetically sealed optical-semiconductor 
container Was used to fabricate the optical-semiconductor 
module shoWn in FIG. 10. First, an electronic cooling 
device Was mounted in an ordinary manner on the ?rst 
bottom plate 11 of the hermetically sealed optical-semicon 
ductor container. This electronic cooling device Was of an 
ordinary type in Which a plurality of BiTe elements serving 
as Peltier elements Were sandWiched betWeen tWo insulator 
substrates made of AlN. AlN ceramic identical to both that 
used for the second bottom plate 12 of the hermetically 
sealed optical-semiconductor container and that used for a 
circuit board Which Will be described later Was used for the 
insulator substrates of the electronic cooling device. 

[0067] An AlN ceramic substrate Was used for the circuit 
board 7 incorporated in the optical-semiconductor module to 
be mounted. Such a circuit board may also be made of any 
insulating material other than AlN ceramic, for example, 
alumina, but an AlN ceramic identical to that used for the 
insulator substrates of the electronic cooling device Was 
used because degradation of electronic cooling elements 
occurs if the difference in coef?cient of thermal expansion 
betWeen the circuit board and the insulator substrates of the 
electronic cooling device exceeds 1 ppm/° C. For this 
reason, the difference in coef?cient of thermal expansion 
betWeen the second bottom plate 12, the insulator substrates 
and the circuit board 7 Was as small as approximately 0.1 
ppm/° C. Which is approximately equivalent to a tolerable 
measurement error of the coef?cient of thermal expansion. 

[0068] After the optical axes of the LD element 6 and a 
lens 10 had been aligned With each other, the LD element 6 
and the lens 10 Were ?xed to the circuit board 7 made of AlN 
ceramic. Furthermore, circuit elements such as a PD element 
and a driver IC for modulating and driving the LD element 
6 Were mounted on the circuit board 7 behind the LD 
element 6. Incidentally, interconnection Was formed by 
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metalliZation on the circuit board 7 made of AlN ceramic so 
that degradation of high-frequency signals from the driver 
IC can be reduced and so that the life of the driver IC can 
be extended to improve the reliability. In addition, a chip 
thermistor for temperature measurement Was mounted in the 
vicinity of the LD element 6. 

[0069] This circuit board i Was soldered to one of the 
insulator substrates of the electronic cooling device. The 
Wiring leads of the electronic cooling elements Were con 
nected by thermo-compression bonding to lead terminals 
prepared inside the hermetically sealed optical-semiconduc 
tor container. The other Wiring Was provided by ribbon 
shaped Wire bonding. Finally, a gold-plated Kovar lid (not 
shoWn) Was seam-Welded to the top opening of the frame 1 
for the purpose of hermetic sealing. 

[0070] An external optical ?ber, after inserted into a 
Zirconia ceramic ferrule, Was obliquely polished at an angle 
of 8 degrees in order to reduce the in?uence of light 
re?ection from the end face of the optical ?ber upon the 
noise of the LD element 6. An external cylindrical sleeve 
made of an Fe—Ni alloy Was secured to this ferrule, and an 
isolator and a lens onto Which a cylindrical sleeve made of 
an Fe—Ni alloy Was ?xed Were inserted betWeen the optical 
?ber and the container. All these components Were 
assembled by YAG Welding after they had been mutually 
aligned so that a maximum amount of light could enter the 
optical ?ber. 

[0071] This optical-semiconductor module Was ?xed With 
screWs to a heat sink of 3 mm thick><200 mm long><300 mm 

Wide, by using the screWing hole portions 11b and the notch 
portion of the ?rst bottom plate 11, and Was then subjected 
to a heat cycle test in the temperature range of —40° C. to 
+125°C., but neither degradation of the electronic cooling 
elements nor a decrease in optical output due to out-of 
alignment of the optical axis of the optical system Was 
observed. 

[0072] Although in the above-described example AlN 
ceramic Was used for the second bottom plate, SiC ceramic 
Whose SiC content is 90% or more may also be used. Such 
SiC ceramic has a high heat conductivity of 130 W/m~K and 
a coef?cient of thermal expansion of 4.2 ppm/° C., and the 
difference in coef?cient of thermal expansion betWeen the 
SiC ceramic and the AlN ceramic Which constitutes the 
insulator substrates of the electronic cooling device is as 
small as 0.3 ppm. In addition to these ceramics, W, Mo, 
diamond, cubic BN or the like can also be used for the 
second bottom plate. 

[0073] For the ?rst bottom plate 42 alloy or Cu may also 
be used. If Cu is used for the ?rst bottom plate, it is desirable 
to give the ?rst bottom plate a thickness of approximately 
0.1 to 0.3 mm because Cu differs from the frame in coef 
?cient of thermal expansion and has a small strength so that 
the screWing hole portions are easily broken. In the case of 
42 alloy as Well, it is desirable to give the ?rst bottom plate 
a thickness of approximately 0.05 to 0.4 mm because 42 
alloy is larger in coef?cient of thermal expansion than Kovar 
of the frame. In the case of an optical-semiconductor module 
Which does not use an electronic cooling device, a mounting 
circuit board is directly joined to the container. Incidentally, 
in an optical-semiconductor module having this structure to 
Which the present invention is applied, deviation of the 
optical axis did not occur. 
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EXAMPLE 2 

[0074] The hermetically sealed optical-semiconductor 
container shown in FIG. 5 Was fabricated. Kovar Was used 
for the frame 1, and pure copper Whose Young’s modulus is 
not greater than 15x103 kg/mm2 in an assembly temperature 
range of —40° C. to +250° C. for an ordinary semiconductor 
module Was used for the second bottom plate 12. The 
thickness of the second bottom plate 12 made of this pure 
copper Was 0.5 mm. 

[0075] AlN ceramic, Which has a Young’s modulus of 
25x10 kg/mm2 or more, a bending strength of 25 kg/mm2 or 
more, a coef?cient of thermal expansion of 4.5 ppm/° C. and 
a heat conductivity of 150 W/m-K and Whose AlN content is 
90% or more, Was used for the ?rst bottom plate 11. The 
thickness of the second bottom plate 12 made of this AlN 
ceramic Was 1.0 mm. 

[0076] The second bottom plate 12 made of the above 
described pure copper Was punched to form the ?ange 
portions 12a, the screWing hole portions 12b and the like. A 
holloW portion for positioning an electronic cooling device 
Was formed in the surface of a central portion of the ?rst 
bottom plate 11 made of the above-described AlN ceramic. 

[0077] Then, the second bottom plate 12 made of the pure 
copper Was subjected to Ni plating. In addition, after W/Ni 
metalliZation layers each having a thickness of 500 nm or 
less had been formed by sputtering onto the ?rst bottom 
plate 11 made of the AlN ceramic, the W/Ni metalliZation 
layers Were covered With Ni plating. After that, the ?rst 
bottom plate 11 and the second bottom plate 12 Were stacked 
and ?xed to each other by silver braZing. Incidentally, other 
Ni-plated metalliZation layers such as W/Mo/Ni, W/Pt/Ni, 
Ti/Pt/Ni and Ti/Mo/Ni could be applied to the ?rst bottom 
plate 11 Without any problem. 

[0078] The frame 1 made of Kovar Was ?xed by silver 
braZing, as shoWn in FIG. 5, to the ?rst bottom plate 11 
Which Was stacked and ?xed as described above. In addition, 
the ceramic terminal portions 3 each constituted of a plu 
rality of ceramic sheets, a plurality of lead terminals 4 made 
of Kovar, a ring for seam Welding of Kovar, and a circular 
pipe frame made of Kovar, for the light transmitting WindoW 
5, Were joined to the frame 1 by silver braZing. By joining 
these components at the same time, costs can be reduced, 
and heat dissipation characteristics are improved. After that, 
glass for the light transmitting WindoW 5 Was bonded to the 
circular pipe frame and the entire body Was plated With gold, 
thus ?nishing a hermetically sealed optical-semiconductor 
container. 

[0079] This hermetically sealed optical-semiconductor 
container Was used to fabricate the optical-semiconductor 
module shoWn in FIG. 15. First, an electronic cooling 
device Was mounted in an ordinary manner on the ?rst 
bottom plate 11 made of AlN ceramic of the hermetically 
sealed optical-semiconductor container. This electronic 
cooling device Was of an ordinary type in Which a plurality 
of BiTe elements serving as Peltier elements Were sand 
Wiched betWeen tWo insulator substrates made of AlN. AlN 
ceramic identical to both that used for the ?rst bottom plate 
11 of the hermetically sealed optical-semiconductor con 
tainer and that used for a circuit board Which Will be 
described later Was used for the insulator substrates of the 
electronic cooling device. 
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[0080] An AlN ceramic substrate Was used for the circuit 
board 7 incorporated in the optical-semiconductor module to 
be mounted. Such a circuit board may also be made of any 
insulating material other than AlN ceramic, for example, 
alumina, but AlN ceramic identical to that used for the 
insulator substrates of the electronic cooling device Was 
used because degradation of electronic cooling elements 
occurs if the difference in coef?cient of thermal expansion 
betWeen the circuit board and the insulator substrates of the 
electronic cooling device exceeds 1 ppm/° C. For this 
reason, the difference in coefficient of thermal expansion 
betWeen the ?rst bottom plate 11, the insulator substrates and 
the circuit board 7 Was as small as approximately 0.1 ppm/° 
C. Which Was almost equivalent to a tolerable measurement 
error of the coef?cient of thermal expansion. 

[0081] After the optical axes of the LD element 6 and the 
lens 10 had been mutually aligned, the LD element 6 and the 
lens 10 Were ?xed to the circuit board 7 made of AlN 
ceramic. Furthermore, circuit elements such as a PD element 
and a driver IC for modulating and driving the LD element 
6 Were mounted on the circuit board 7 behind the LD 
element 6. Incidentally, interconnection Was formed by 
metalliZation on the circuit board 7 made of AlN ceramic so 
that degradation of high-frequency signals from the driver 
IC can be reduced and so that the life of the driver IC can 
be extended to improve the reliability. In addition, a chip 
thermistor for temperature measurement Was mounted in the 
vicinity of the LD element 6. 

[0082] This circuit board 7 Was soldered to one of the 
insulator substrates of the electronic cooling device. The 
Wiring leads of the electronic cooling elements Were con 
nected by thermo-compression bonding to lead terminals 
prepared inside the hermetically sealed optical-semiconduc 
tor container. The other Wiring Was provided by ribbon 
shaped Wire bonding. Finally, a gold-plated Kovar lid (not 
shoWn) Was seam-Welded to the top opening of the frame 1 
for the purpose of hermetic sealing. 

[0083] An external optical ?ber, after inserted into a 
Zirconia ceramic ferrule, Was obliquely polished at an angle 
of 8 degrees in order to reduce the in?uence of light 
re?ection from the end face of the optical ?ber upon the 
noise of the LD element 6. An external cylindrical sleeve 
made of an Fe—Ni alloy Was secured to this ferrule, and an 
isolator and a lens onto Which a cylindrical sleeve made of 
an Fe—Ni alloy Was ?xed Were inserted betWeen the optical 
?ber and the container. All these components Were 
assembled by YAG Welding after they had been mutually 
aligned so that a maximum amount of light could enter the 
optical ?ber. 

[0084] This optical-semiconductor module Was ?xed With 
screWs to a heat sink of 3 mm thick><200 mm Wide><300 mm 

long, by using the screWing hole portions 12b and the notch 
portion of the second bottom plate 12, and Was then sub 
jected to a heat cycle test in the temperature range of —40° 
C. to +125° C., but neither degradation of the electronic 
cooling elements nor a decrease in optical output due to 
out-of-alignment of the optical axis of the optical system 
Was observed. 

[0085] Although in the above-described example AlN 
ceramic Was used for the ?rst bottom plate, SiC ceramic 
Whose SiC content is 90% or more may also be used. Such 
SiC ceramic has a high heat conductivity of 130 W/m~K and 
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a coef?cient of thermal expansion of 4.2 ppm/° C., and the 
difference in coef?cient of thermal expansion betWeen the 
SiC ceramic and the AlN ceramic Which constitutes the 
insulator substrates of the electronic cooling device is as 
small as 0.3 ppm. In addition to these ceramics, W, Mo, 
diamond, crystals or polycrystals of cubic BN or the like can 
also be used. 

[0086] For the second bottom plate Kovar or 42 alloy may 
also be used. If Kovar is used for the second bottom plate, 
Kovar can also be used for the frame, but it is preferable to 
use 42 alloy or alumina ceramic having a larger coef?cient 
of thermal expansion. If Kovar or 42 alloy is used for the 
second bottom plate, it is desirable to reduce its thickness to 
as small as 0.05 to 0.2 mm because the Young’s modulus of 
either of Kovar and 42 alloy is larger than Cu. In the case of 
an optical-semiconductor module Which does not use an 
electronic cooling device, a mounting circuit board is 
directly joined to the container. Incidentally, in an optical 
semiconductor module having this structure to Which the 
present invention is applied, deviation of the optical axis did 
not occur. 

[0087] In accordance With the present invention, it is 
possible to provide a hermetically sealed optical-semicon 
ductor container in Which its bottom plate is free from Warp 
so that neither a decrease in optical output due to deviation 
of the optical axis nor degradation of the electronic cooling 
element occurs, and to provide an optical-semiconductor 
module Which uses such a container. In addition, the her 
metically sealed optical-semiconductor container according 
to the present invention is superior in heat dissipation 
capability because the contact betWeen the rear side of the 
container and the heat sink is high and the bottom plate can 
be made thin. 

What is claimed is: 
1. A hermetically sealed optical-semiconductor container 

in Which an optical-semiconductor element is accommo 
dated, comprising a frame made of a metal, an insulating 
material or a composite material of a metal and an insulating 
material, a ?rst bottom plate ?xed to said frame, and a 
second bottom plate ?xed to opposite surface of said ?rst 
bottom plate to said frame, either of said ?rst and second 
bottom plates being made of a metal and having a smaller 
Young’s modulus than the other. 

2. A hermetically sealed optical-semiconductor container 
according to claim 1, Wherein said ?rst bottom plate is made 
of a metal and has a smaller Young’s modulus than the other 
bottom plate. 

3. A hermetically sealed optical-semiconductor container 
according to claim 2, Wherein said ?rst bottom plate has a 
hole portion or a notch portion through Which said ?rst 
bottom plate is screWed to a heat sink. 

4. A hermetically sealed optical-semiconductor container 
according to claim 2, Wherein a recess or holloW portion is 
formed in said ?rst bottom plate and said second bottom 
plate is inserted into the recess or holloW portion so that 
outer surfaces of both bottom plates opposite to said frame 
are made ?ush With each other. 

5. A hermetically sealed optical-semiconductor container 
according to claim 2, Wherein a positioning hole portion or 
holloW portion into Which an electronic cooling device is 
?tted is provided in a central portion of said ?rst bottom 
plate. 
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6. A hermetically sealed optical-semiconductor container 
according to claim 2, Wherein said ?rst bottom plate has a 
Young’s modulus of not greater than 15><103 kg/mm2 and 
said second bottom plate has a Young’s modulus of not less 
than 25><103 kg/mm2. 

7. A hermetically sealed optical-semiconductor container 
according to claim 2, Wherein said second bottom plate is 
made of a ceramic Which contains not less than 90% 
aluminum nitride or silicon carbide and has a bending 
strength of not less than 25 kg/mm2. 

8. A hermetically sealed optical-semiconductor container 
according to claim 7, Wherein said second bottom plate 
made of said ceramic has a surface covered With a metal 
layer of Ni or NiB. 

9. A hermetically sealed optical-semiconductor container 
according to claim 2, Wherein said ?rst bottom plate made 
of said metal is made of pure copper, an Fe—Ni—Co alloy 
or an Fe—Ni alloy. 

10. A hermetically sealed optical-semiconductor con 
tainer according to claim 9, Wherein said ?rst bottom plate 
made of said metal has a thickness of 0.05 to 0.5 mm. 

11. Ahermetically sealed optical-semiconductor container 
according to claim 9, Wherein said ?rst bottom plate has a 
surface layer covered With a metal layer of Ni or NiB. 

12. A hermetically sealed optical-semiconductor con 
tainer according to claim 2, Wherein said frame includes a 
lead terminal, a light transmitting WindoW or an optical-?ber 
transmitting WindoW, and a lid ?xed to the opposite side of 
said frame to the bottom plate of said frame. 

13. A hermetically sealed optical-semiconductor con 
tainer according to claim 1, Wherein said second bottom 
plate is made of a metal and has a smaller Young’s modulus 
than the other bottom plate. 

14. A hermetically sealed optical-semiconductor con 
tainer according to claim 13, Wherein said second bottom 
plate has a hole portion or holloW portion through Which said 
second bottom plate is screWed to a heat sink. 

15. A hermetically sealed optical-semiconductor con 
tainer according to claim 13, Wherein said ?rst bottom plate 
is sandWiched betWeen a bottom end face of said frame and 
said second bottom plate. 

16. A hermetically sealed optical-semiconductor con 
tainer according to claim 13, Wherein a bottom end portion 
of said frame has a step and a side end portion of said ?rst 
bottom plate is ?xedly ?tted to the step, and the bottom end 
face of said frame having the step is ?xed in abutment With 
said second bottom plate. 

17. A hermetically sealed optical-semiconductor con 
tainer according to claim 13, Wherein a holloW portion for 
positioning an electronic cooling device is formed in a 
central portion of said ?rst bottom plate. 

18. A hermetically sealed optical-semiconductor con 
tainer according to claim 13, Wherein said ?rst bottom plate 
has a Young’s modulus of not less than 25><103 kg/mm2 and 
said second bottom plate has a Young’s modulus of not 
greater than 15><103 kg/mm2. 

19. A hermetically sealed optical-semiconductor con 
tainer according to claim 13, Wherein said ?rst bottom plate 
is made of a ceramic Which contains not less than 90% 
aluminum nitride or silicon carbide and has a bending 
strength of not less than 25 kg/mM2. 
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20. A hermetically sealed optical-semiconductor con 
tainer according to claim 19, wherein said ?rst bottom plate 
made of said ceramic has a surface covered With a metal 
layer of Ni or NiB. 

21. A hermetically sealed optical-semiconductor con 
tainer according to claim 13, Wherein said second bottom 
plate made of said metal is made of pure copper, an 
Fe—Ni—Co alloy or an Fe—Ni alloy. 

22. A hermetically sealed optical-semiconductor con 
tainer according to claim 21, Wherein said second bottom 
plate made of said metal has a thickness of 0.05 to 0.5 mm. 

23. A hermetically sealed optical-semiconductor con 
tainer according to claim 21, Wherein said second bottom 
plate has a surface layer covered With a metal layer of Ni or 
NiB. 

24. A hermetically sealed optical-semiconductor con 
tainer according to claim 13, Wherein said frame includes a 
lead terminal, a light transmitting WindoW or an optical-?ber 
transmitting WindoW, and a lid ?xed to the opposite side of 
said frame to the bottom plate of said frame. 
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25. An optical-semiconductor module Wherein at least one 
optical-semiconductor element mounted on a circuit board is 
accommodated in a hermetically sealed optical-semiconduc 
tor container, said hermetically sealed optical-semiconduc 
tor container comprising a frame made of a metal, an 
insulating material or a composite material of a metal and an 

insulating material, a ?rst bottom plate ?xed to said frame, 
and a second bottom plate ?Xed to opposite surface of said 
?rst bottom plate to said frame, either of said ?rst and second 
bottom plates being made of a metal and having a smaller 
Young’s modulus than the other. 

26. An optical-semiconductor module according to claim 
25, Wherein an electronic cooling device including Peltier 
elements sandWiched betWeen a pair of insulator substrates 
is disposed betWeen a ?rst bottom plate and the circuit board 
of said container. 


