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(57) ABSTRACT 
A chip array structure for laser diodes, formed on an active 
Surface of a semiconductor chip produced from a semicon 
ductor process includes a plurality of light-emitting elements 
in an array arrangement, at least one insulation wall, at least 
two wire bond areas and a plurality of connection electrodes. 
The insulation wall separates the light-emitting elements into 
at least two light-emitting districts. The wire bond areas are 
positioned respective to the corresponding light-emitting dis 
tricts. The connection electrodes electrically couple the wire 
bond areas with the corresponding light-emitting districts. 
The wire bond areas have independent electrodes, and the 
light-emitting districts are electrically isolated by the insula 
tion wall. 
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CHIP ARRAY STRUCTURE FOR LASER 
DODES AND PACKAGING DEVICE FOR THE 

SAME 

BACKGROUND OF INVENTION 

0001 1. Field of the Invention 
0002 The invention relates to a chip array structure for 
laser diodes, and more particularly to the chip array structure 
on the same semiconductor chip that includes at least one 
insulation wall to separate plural light-emitting elements 
originally in an array arrangement into a number of isolated 
light-emitting districts. In this invention, each of the light 
emitting districts is corresponding to an individual wire bond 
area (welding pad) so as to achieve a homogeneous illumina 
tion effect by mixing lights from different light-emitting dis 
tricts. Also, the illumination pattern of the laser diode can be 
further adjusted by appropriate current controls. 
0003 2. Description of the Prior Art 
0004 Recently in the art, light-communication technol 
ogy has become one of the mainstream frames for construct 
ing advanced networking. It is already feasible in the future 
that data transmission can be completely fulfilled by a light 
based network. To enhance performance of the light trans 
mission, various semiconductor laser devices have become 
the devoted topics for the related manufacturers and research 
ers in the art. Plenty of those laser devices already in the 
market place include the vertical cavity Surface emitting 
Laser (VCSEL), the horizontal cavity surface emitting Laser 
(HCSEL), the resonant cavity light emitting diode (RCLED) 
and so on. 
0005 Referring to FIG. 1, a top view of a conventional 
laser diode array chip is schematically shown. In the laser 
diode array chip 9, plural laser diodes 92 are mounted to the 
same semiconductor chip 91 in an array arrangement by a 
semiconductor manufacturing process. A bonding pad 93 
located at a lateral side of the array of the laser diodes 92 is 
electrically connected with each of the laser diodes 92 
through a connection electrode 94. In the art, the single bond 
ing pad 93 constructs the common wire bond area for all the 
laser diodes 92. Even in an alternative design not shown 
herein, these laser diodes 92 are electrically integrated 
through bifurcated bonding pads from the same wire bond 
area. In those conventional designs, currents distributed to the 
laser diodes 92 on the single bonding pad 93 or the common 
wire bond cannot be comfortably equalized. In particular, the 
current decaying rate as well as the electric stability might be 
significantly varied between the near-side diodes 92 and the 
far-side diodes 92 with respect to the same bonding pad 93. 
Thereby, the shortcoming of uneven light powers and perfor 
mances is inevitable. In addition, for all the laser diodes 92 are 
mounted on the same bonding pad 93, an equivalent resonant 
effect can be induced so as to add comprehensive coherence 
to photos from various laser diodes 92. Thereupon, the con 
ventional laser diode array chip 9 is highly possible to present 
a donut-type illumination pattern, which may make no differ 
ence with the illumination pattern of a single laser diode 92. 
Apparently, the merits from using plural diodes 92 are van 
ished. 
0006 Particularly, a single semiconductor laser chip to 
have a big number of laser elements (for example, an 8x8 
array to have 64 elements, or a 16x16 array to have 256 
elements) is now normal to current designs. As the conven 
tional laser chip is packaged into a light-emitting module, the 
wire-bond process is usually applied to mount the laser chip 
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onto the Substrate of the light-emitting module by gold-wir 
ing the bonding pad of the laser chip to a single electrode area 
or an electrode stem of the substrate. However, due to the 
features of high-correlated illumination patterns in the con 
ventional laser chip design, and also to the increased insta 
bility in power supply with respect to an increased number of 
laser elements in a single laser chip, the uneven current flows 
would inevitably cause an inhomogeneous illumination prob 
lem to those laser elements. Obviously, such a performance in 
the laser chip is far from satisfaction, and thus a comprehen 
sive improvement is definitely needed and urgent. 

SUMMARY OF THE INVENTION 

0007 Accordingly, it is the primary object of the present 
invention to provide a chip array structure for laser diodes, in 
which at least an insulation wall is introduced to separate 
plural arrayed light-emitting elements into a number of iso 
lated light-emitting districts that are individually energized, 
such that the problems of uneven power distribution and 
donut-type illumination pattern can be substantially 
improved. 
0008. It is a secondary object of the present invention to 
provide a chip array structure for laser diodes, in which the 
illumination pattern can be adjusted by appropriate current 
controls upon different light-emitting districts. 
0009. In the present invention, the chip array structure for 
laser diodes, formed on an active surface of a semiconductor 
chip produced by a semiconductor process, includes a plural 
ity of light-emitting elements in an array arrangement, at least 
one insulation wall, at least two wire bond areas and a plural 
ity of connection electrodes. In the present invention, the 
light-emitting elements can be the vertical cavity Surface 
emitting Lasers (VCSEL), the horizontal cavity surface emit 
ting Lasers (HCSEL), or the resonant cavity light emitting 
diodes (RCLED). 
0010. The aforesaid at least one insulation wall located on 
the active surface of the concerned semiconductor chip is to 
separate the light-emitting elements into at least two light 
emitting districts. The wire bond areas are located on the 
active Surface at positions respective to the corresponding 
light-emitting districts. The connection electrodes are to elec 
trically couple the wire bond areas with the corresponding 
light-emitting districts. The polarity of a bottom surface of the 
semiconductor chip is different to that of the wire bond areas, 
but the polarities of the wire bond areas are the same, though 
the wire bond areas are isolated from each other and can be 
independently powered by an identical external power 
SOUC. 

0011. The light-emitting districts are isolated without any 
electric communication by the at least one insulation wall. In 
the present invention, different electric currents can be sent to 
individual light-emitting district for a purpose of illumination 
adjustment thereupon. 
0012. In addition, the aforesaid uneven power distribution 
problem on the single bonding pad can be lessened by appro 
priately adjusting the number and the arrangement of light 
emitting elements in individual light-emitting district. 
Thereby, the illumination pattern of the chip can be adjusted 
by predetermining the illuminations of individual light-emit 
ting districts. 
0013 All these objects are achieved by the chip array 
structure for laser diodes described below. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0014. The present invention will now be specified with 
reference to its preferred embodiment illustrated in the draw 
ings, in which: 
0015 FIG. 1 is a schematic top view of a conventional chip 
array structure for laser diodes; 
0016 FIG. 2 is a schematic top view of a first embodiment 
of the chip array structure for laser diodes in accordance with 
the present invention; 
0017 FIG. 3 is a schematic top view of a second embodi 
ment of the chip array structure for laser diodes in accordance 
with the present invention; 
0018 FIG. 4 is a schematic top view of a third embodiment 
of the chip array structure for laser diodes in accordance with 
the present invention; 
0019 FIG. 5 is a schematic top view of a fourth embodi 
ment of the chip array structure for laser diodes in accordance 
with the present invention; and 
0020 FIG. 6 is a schematic top view of a preferred pack 
aging device for the chip array structure for laser diodes in 
accordance with the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0021. The invention disclosed herein is directed to a chip 
array structure for laser diodes and a packaging device for the 
chip array structure. In the following description, numerous 
details are set forth in order to provide a thorough understand 
ing of the present invention. It will be appreciated by one 
skilled in the art that variations of these specific details are 
possible while still achieving the results of the present inven 
tion. In other instance, well-known components are not 
described in detail in order not to unnecessarily obscure the 
present invention. 
0022 Referring now to FIG. 2, a first embodiment of the 
chip array structure for laser diodes in accordance with the 
present invention is schematically shown in a top view. In this 
first embodiment, the chip array structure 1 is formed on an 
active surface 111 of a semiconductor chip 11 produced from 
a semiconductor cutting process and includes a plurality of 
light-emitting elements 12, at least one insulation wall 13, at 
least two wire bond areas 14 and a plurality of connection 
electrodes 16. As shown, the first embodiment 1 is a 8x8 chip 
array structure having 64 light emitting elements 12, in 
which, for an explanatory purpose, an X/Y coordinate system 
is defined to locate each of the light-emitting elements 12 at 
the corresponding integral node (x,y). 
0023. In the present invention, the chip array structure for 
laser diodes 1 can be a multi-layer cladding structure cut from 
a III-V semiconductor wafer who has a plurality of semicon 
ductor chips 11 thereon before the semiconductor cutting 
process. Every of the isolated semiconductor chips 11 is 
identically structured to have the aforesaid plurality of light 
emitting elements 12, the at least one insulation wall 13, the at 
least two wire bond areas 14 and the plurality of connection 
electrodes 16. For the cladding technique of wafers and the 
semiconductor process are not the concerned of the present 
invention, the related details thereabout would be omitted 
herein. 
0024. The semiconductor chip 11 has two opposing sur 
faces, the active surface 111 and a bottom surface 112. A 
metal electrode layer is formed on the bottom surface 112, 
and the polarity (N or P) of the metal electrode layer is 
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opposite to that of the wire bond areas 14 on the active surface 
11. In the first embodiment, the wire bond areas 14 are all P 
welding pads, while the bottom surface 112 is an N electrode. 
0025. In the first embodiment as shown in FIG. 2, the 
light-emitting elements 12 include 64 elements formed in an 
8x8 square array on the active surface 111 of the semicon 
ductor chip 11. The wire bond areas 14 (five shown in this 
embodiment) are to Surround laterally the square array. In 
another embodiment of the present invention (not shown 
here), the light-emitting elements 12 can also include 256 
elements formed in a 16x16 array. In the present invention, 
the light-emitting element 12 can be one of the vertical cavity 
surface emitting Laser (VCSEL), the horizontal cavity sur 
face emitting Laser (HCSEL), the resonant cavity light emit 
ting diode (RCLED), and any light-emitting element the like. 
0026. The insulation wall 13 constructed on the semicon 
ductor chip 11 is to separate, in an isolated manner, the 
light-emitting elements 12 into at least two light-emitting 
districts 15. On the active surface 111, each of the light 
emitting districts 15 is electrically isolated from each other 
and may include an individual amount of the light-emitting 
elements 12. In the present invention, different currents can 
be sent to different light-emitting districts 15, and various 
currents can be optionally sent into a single light-emitting 
district 15. With appropriate current controls on the light 
emitting districts 15 as well as on a particular single light 
emitting district 15, illumination of the chip array structure 1 
can thus be adjusted. In addition, the amount and/or the 
arrangement of the light-emitting elements 12 in each light 
emitting district 15 can also be adjusted to achieve any of 
various illumination patterns. Upon controls of the currents 
into the light-emitting districts 15, the amount of the light 
emitting elements 12 in each the light-emitting district 15, 
and the arrangement thereof, the aforesaid coherence of pho 
tos from the light-emitting districts 15 can be thus broken, and 
thereby various illumination patterns can be feasible; such 
that the aforesaid donut-type illumination pattern induced 
from the laser resonant effect can be avoided. In the first 
embodiment, at least one insulation wall 13 is introduced to 
divide the light-emitting elements 12 into five light-emitting 
districts 15I-15V on the semiconductor chip 11, as shown in 
FIG. 2. Also, five connection electrodes 16 are applied to 
connect electrically, in an independent way, the five light 
emitting districts 15I-15V to the corresponding wire bond 
areas 14I-14V. 

0027. In the present invention, the wire bond areas 
14I-14V are formed by individual conductive metal bonding 
pads and located at predetermined positions on the active 
surface 111 of the semiconductor chip 11. Each of the wire 
bond areas 14 I-14V is accounted and electrically connected 
to a corresponding one of the light-emitting districts 
15I-15V, and is polar-independent (P-electrode for example). 
Namely, the polaritys of the wire bond area 14 and the corre 
sponding light-emitting district 15 connected in between by 
the connection electrode 16 are identical. By providing the 
insulation wall 13 to separate electrically the light-emitting 
districts 15I-15V, each of the light-emitting districts 
15I-15V is electrically related only to the corresponding one 
of the wire bond areas 14I-14V, such that the control of the 
light-emitting elements 12 within a specific light-emitting 
district 15 by inputting a specific current to the concerned 
light-emitting district 15 through the corresponding wire 
bond area 14 can be achieved. 



US 2013/0308.672 A1 

0028. Further, for the amounts, the arrangements and the 
input currents of the light-emitting elements 12 in individual 
light-emitting districts 15I-15V might be various, the illumi 
nation and the pattern of a specific or more light-emitting 
districts 15I-15V can be arbitrarily adjusted so as to obtain a 
whole homogeneous illumination and also a satisfactory illu 
mination pattern of the chip array structure 1. In addition, the 
poor illumination performance from the ill distribution of 
input currents to the light-emitting elements 12 and the unac 
ceptable donut-type illumination pattern from the strong 
photo coherence induced by the laser resonance on the con 
ventional unique wire bond area (welding pad) can thus be 
substantially avoided. 
0029. Accordingly, referred to FIG. 2, each of the indi 
vidual light-emitting districts 15I-15V of the first embodi 
ment of the chip array structure 1 for laser diodes in accor 
dance with the present invention can be defined by ranges of 
corresponding coordinates (x, y) in the X/Y coordinate sys 
tem as follows. 
0030 Light-emitting district 15I: (3-6, 3-6): 
0031 Light-emitting district 15II: (1-2, 1-4), (3-4, 1-2); 
0032 Light-emitting district 15III: (1-2, 5-8), (3-4, 
7-8); 
0033 Light-emitting district 15IV; (5-8, 7-8), (7-8, 5-6): 
and 
0034 Light-emitting district 15V: (5-8, 1-2), (7-8, 3-4). 
0035. From the (x, y) definitions in FIG. 2, the light 
emitting district 15I is surrounded by the other four corner 
light-emitting districts 15II-15V. Also, each of the light 
emitting districts 15I-15V is electrically and independently 
connected to a corresponding one of the isolated wire bond 
areas 14 I-14V via the respective connection electrodes 16. 
As shown, the locations of the wire bond areas 14I-14V with 
respect to the array of the light-emitting elements 12 are 
defined as follows. 
0036. The wire bond area 14I for the light-emitting district 
15I is located lower to (in FIG. 2) the array of the light 
emitting elements 12; 
0037. The wire bond area 14II for the light-emitting dis 

trict 15II is located left to (in FIG. 2) the array of the light 
emitting elements 12; 
0038. The wire bond area 14III for the light-emitting dis 

trict 15III is located upper and left to (in FIG. 2) the array of 
the light-emitting elements 12; 
0039. The wire bond area 14IV for the light-emitting dis 

trict 15IV is located upper and right to (in FIG. 2) the array of 
the light-emitting elements 12; and 
0040. The wire bond area 14V for the light-emitting dis 

trict 15V is located right to (in FIG. 2) the array of the 
light-emitting elements 12. 
0041. For example, in the first embodiment, for different 
currents can be individually provided to the wire bond areas 
14 I-14V through the corresponding connection electrodes 
16, different illumination performances canthus be present to 
the individual light-emitting districts 15I-15V, which are 
electrically connected with the wire bond areas 14I-14V, 
respectively; such that a desired illumination pattern of the 
chip array structure 1 canthus beachieved. In the case that the 
current to the wire bond area 14I is larger than that to any of 
the other wire bond areas 14II-14V, any normal light-emit 
ting element 12 within the light-emitting district 15I would be 
brighter than that within the light-emitting districts 15II-15V. 
for the differences in input currents. Upon Such an arrange 
ment, the light-emitting district 15I will be the brightest one 
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among the light-emitting districts 15I-15V on the chip array 
structure 1, and thereby a Gaussian illumination pattern can 
beachieved. On the other hand, in the case that the current to 
the wire bond area 14I is smaller than that to any of the other 
wire bond areas 14II-14V, any normal light-emitting element 
12 within the light-emitting district 15I would be darker than 
that within the light-emitting districts 15II-15V, again for the 
differences in input currents. Upon Such an arrangement, the 
light-emitting district 15I will be the darkest one among the 
light-emitting districts 15I-15V on the chip array structure 1, 
and thereby a donut-type illumination pattern can be 
achieved. 
0042. In the following descriptions upon other embodi 
ments of the present invention, the same names and numbers 
will be given to those elements that are common in all 
embodiments including the foregoing first embodiment. A 
tailing letter will be added to the number of any element in the 
other embodiments that is similar to the element in the first 
embodiment, though the same name would be still given at 
the same time. 
0043 Referring now to FIG. 3, a second embodiment of 
the chip array structure for laser diodes in accordance with the 
present invention is schematically shown in a top view. The 
difference between the second embodiment and the first 
embodiment is that the second embodiment includes eight 
light-emitting districts 15aI-15a VIII, and all the eight light 
emitting districts 15a1-15a VIII have the same amount of the 
light-emitting elements 12 though the geometrical configu 
rations thereof might be various. By compared to a formula 
tion of having all the light-emitting districts to have the same 
geometrical configuration, the second embodiment can take 
advantages of different shapes of the light-emitting districts 
15aI-15a VIII so as to prevent from the disadvantage donut 
type illumination pattern resulted from strong photo coher 
ence in laser resonance. In the second embodiment 1a of the 
chip array structure as shown in FIG. 3, the eight light-emit 
ting districts 15aI-15aVIII are defined by the insulation wall 
13a to separate the light-emitting elements 12a on the semi 
conductor chip 11a, and each of the light-emitting districts 
15aI-15a VIII is electrically connected to a respective one of 
the isolated wire bond areas 14aI-14aVIII through a corre 
sponding connection electrode 16. 
0044 Accordingly, referred to FIG. 3, the light-emitting 
districts 15aI-15aVIII of the second embodiment of the chip 
array structure 1a for laser diodes in accordance with the 
present invention, separated by the insulation wall 13a, can be 
defined by ranges of corresponding coordinates (x, y) in the 
X/Y coordinate system as follows. 
0045 Light-emitting district 15aI: (2-3, 3-5), (4, 4-5); 
0046 Light-emitting district 15a II: (5-6, 4-6), (7, 4-5); 
0047 Light-emitting district 15a III: (1~4, 1), (1-3, 2), (1, 
3); 
0048 Light-emitting district 15a IV: (1, 4-8), (1, 6-8); 
0049 Light-emitting district 15aV: (3-4, 6-8), (5, 7-8); 
0050 Light-emitting district 15aVI: (6, 7-8), (7-8, 6-8); 
0051 Light-emitting district 15aVII: (7, 1-3), (8, 1-5); 
and 
0052 Light-emitting district 15aVIII:(4,2-3), (5-6, 1||3). 
0053 As illustrated in FIG. 3, the light-emitting districts 
15aI and 15aII are surrounded by the other light-emitting 
districts 15a III-15aVIII. Also, the light-emitting districts 
15aI-15a VIII are individually, in an electric independence 
way, connected to the corresponding wire bond areas 
14aI-14aVIII whom are also electrically isolated from each 
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other. As shown, the locations of the wire bond areas 
14al-14aVIII with respect to the array of the light-emitting 
elements 12a are defined as follows. 
0054 The wire bond area 14a I for the light-emitting dis 

trict 15aI is located lower at a left lateral side to (in FIG.3) the 
array of the light-emitting elements 12a, 
0055. The wire bond area 14a II for the light-emitting dis 

trict 15a II is located right at an upper lateral side to (in FIG. 
3) the array of the light-emitting elements 12a, 
0056. The wire bond area 14aIII for the light-emitting 
district 15a III is located left at a lower lateral side to (in FIG. 
3) the array of the light-emitting elements 12a, 
0057 The wire bond area 14a |V for the light-emitting 
district 15aIV is located upper at the left lateral side to (in 
FIG. 3) the array of the light-emitting elements 12a, 
0058. The wire bond area 14aV for the light-emitting dis 

trict 15aV is located left at the upper lateral side to (in FIG.3) 
the array of the light-emitting elements 12a, 
0059. The wire bond area 14aVI for the light-emitting 
district 15aVI is located upperata right lateral side to (in FIG. 
3) the array of the light-emitting elements 12a, 
0060. The wire bond area 14aVII for the light-emitting 
district 15aVII is located lower at the right lateral side to (in 
FIG. 3) the array of the light-emitting elements 12a, and 
0061 The wire bond area 14aVIII for the light-emitting 
district 15aVIII is located right at the lower lateral side to (in 
FIG. 3) the array of the light-emitting elements 12a. 
0062 Referring now to FIG. 4, a third embodiment of the 
chip array structure for laser diodes in accordance with the 
present invention is schematically shown in a top view. The 
difference between the third embodiment and the first 
embodiment is that the third embodiment includes only four 
light-emitting districts 15bI-15bV, and each of the four 
light-emitting districts 15bI-15bIV has a larger amount of the 
light-emitting elements 12b than that in the first embodiment, 
though the geometrical configurations thereofare various. By 
compared to a formulation of having all the light-emitting 
districts to have the same geometrical configuration, the third 
embodiment can also take advantages of different shapes of 
the light-emitting districts 15a I-15a VIII to avoid the disad 
Vantage donut-type illumination pattern resulted from strong 
photo coherence in laser resonance. In the third embodiment 
1b of the chip array structure as shown in FIG. 4, the four 
light-emitting districts 15b|-15bIV are defined by the insu 
lation wall 13b to separate the light-emitting elements 12b on 
the semiconductor chip 11b, and each of the light-emitting 
districts 15bl-15b|V is electrically connected to a respective 
one of the isolated wire bond areas 14b I-14b|V through a 
corresponding connection electrode 16. 
0063. Accordingly, referred to FIG. 4, the light-emitting 

districts 15b|-15b|V of the third embodiment of the chip 
array structure 1b for laser diodes in accordance with the 
present invention, separated by the insulation wall 13b, can be 
defined by ranges of corresponding coordinates (x, y) in the 
X/Y coordinate system as follows. 
0064. Light-emitting district 15bl: (3-4, 4-6), (5.3-6), (6, 
3-8); 
0065 Light-emitting district 15bII: (1-6, 1-2), (1~4, 3): 
0066 Light-emitting district 15b|II: (1-2, 4-8), (3-5, 
7-8); and 
0067 Light-emitting district 15b|V: (7-8, 1-8). 
0068. As illustrated in FIG. 4, the light-emitting districts 
15bl is largely surrounded by the other light-emitting districts 
15b|I-15b|V. Also, the light-emitting districts 15b|-15b|V 
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are individually, in an electric independence way, connected 
to the corresponding wire bond areas 14bi-14blV whom are 
also electrically isolated from each other. As shown, the loca 
tions of the wire bond areas 14bl-14b|V with respect to the 
array of the light-emitting elements 12b are defined as fol 
lows. 
0069. The wire bond area 14b I for the light-emitting dis 

trict 15bl is located left to (in FIG. 4) the array of the light 
emitting elements 12b, 
0070 The wire bond area 14b II for the light-emitting dis 

trict 15bII is located lower to (in FIG. 4) the array of the 
light-emitting elements 12b, 
(0071. The wire bond area 14b II for the light-emitting 
district 15b|II is located upper to (in FIG. 4) the array of the 
light-emitting elements 12b; and 
(0072. The wire bond area 14b IV for the light-emitting 
district 15b|V is located right to (in FIG. 4) the array of the 
light-emitting elements 12b. 
(0073. Referring now to FIG.5, a fourth embodiment of the 
chip array structure for laser diodes in accordance with the 
present invention is schematically shown in a top view. The 
difference between the fourth embodiment and the first 
embodiment is that the fourth embodiment though includes 
the same five light-emitting districts 15cI-15cVI, but the 
amounts and the geometrical configurations of the light-emit 
ting elements 12c in the five light-emitting districts 
15cI-15cV are different. By compared to a formulation of 
having all the light-emitting districts to have the same geo 
metrical configuration, the fourth embodiment can be ben 
efited from different shapes of the light-emitting districts 
15cI-15cV, by which the disadvantage donut-type illumina 
tion pattern resulted from Strong photo coherence in laser 
resonance can be avoided. In the fourth embodiment 1c of the 
chip array structure as shown in FIG. 5, the five light-emitting 
districts 15cI-15cV are defined by the insulation wall 13c to 
separate the light-emitting elements 12c on the semiconduc 
tor chip 11C, and each of the light-emitting districts 
15cI-15cV is electrically connected to a respective one of the 
isolated wire bond areas 14cI-14cV through a corresponding 
connection electrode 16. 
0074 Accordingly, referred to FIG. 5, the light-emitting 
districts 15cI-15cV of the fourth embodiment of the chip 
array structure 1c for laser diodes in accordance with the 
present invention, separated by the insulation wall 13c, can be 
defined by ranges of corresponding coordinates (x, y) in the 
X/Y coordinate system as follows. 
0075 Light-emitting district 15cI: (2-8, 1), (3-8, 2), (4-6, 
3); 
0076 Light-emitting district 15cII: (1, 1-8), (2, 2-7), (3, 
3-6): 
(0077 Light-emitting district 15cIII: (2-5, 8), (3-5, 7), 
(4-5, 6); 
(0078 Light-emitting district 15cIV: (6-8, 6-8); and 
(0079 Light-emitting district 15cV: (4-8, 4-5), (7-8, 3). 
0080 From the (x, y) definitions in FIG. 5, the light 
emitting districts 15cIII and 15cIV are located largely upper 
to the light-emitting districts 15cII and 15cV, and the light 
emitting district 15cI is located largely lower to the light 
emitting districts 15cII and 15cV. Also, each of the light 
emitting districts 15cI-15cV is electrically and 
independently connected to a corresponding one of the iso 
lated wire bond areas 14cI-14cV via the respective connec 
tion electrodes 16. As shown, the locations of the wire bond 
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areas 14cI-14cV with respect to the array of the light-emit 
ting elements 12c are defined as follows. 
0081. The wire bond area 14cI for the light-emitting dis 

trict 15cI is located lower to (in FIG. 5) the array of the 
light-emitting elements 12c, 
0082. The wire bond area 14cII for the light-emitting dis 

trict 15cII is located left to (in FIG. 5) the array of the light 
emitting elements 12c, 
0083. The wire bond area 14cIII for the light-emitting 
district 15cIII is located left at a lateral side upper to (in FIG. 
5) the array of the light-emitting elements 12c, 
0084. The wire bond area 14cIV for the light-emitting 
district 15cIV is located right at the lateral side upper to (in 
FIG. 5) the array of the light-emitting elements 12c, and 
0085. The wire bond area 14cV for the light-emitting dis 

trict 15cV is located right to (in FIG. 5) the array of the 
light-emitting elements 12c. 
I0086 Referring now to FIG. 6, a schematic top view of a 
preferred packaging device for the chip array structure for 
laser diodes in accordance with the present invention is 
shown. As illustrated, the 8x8 array structure 1 of the light 
emitting elements 12 in the aforesaid first embodiment as 
shown in FIG. 2 is applied, for example, to the packaging 
device 10. The packaging device 10 provides a circuit board 
2 to carry thereon the chip array structure 1 for laser diodes. 
0087. In the present invention, the packaging device 10 
includes the chip array structure 1, the circuit board 2, a metal 
Substrate 3, a conductive glue 4 and a plurality of metal wires 
5. The chip array structure 1, as described above, is produced 
from a semiconductor process and includes a plurality of 
light-emitting elements 12, at least one insulation wall 13, at 
least two wire bond areas 14, at least two light-emitting dis 
tricts 15 and a plurality of connection electrodes 16. The 
circuit board 2 for carrying thereon the metal substrate 3 can 
couple electrically with a foreign printed circuit board (not 
shown herein) via leads 6, stems (not shown herein), pins (not 
shown herein) or terminals (not shown herein) provided 
under or lateral to the circuit board 2. In the present invention, 
the circuitboard 2 can be made of a low temperature co-fired 
ceramic (LTCC), a high temperature co-fired ceramic 
(HTCC), a plastics, or any the like. 
0088. The metal substrate 3 engaged on the circuitboard 2 
has a Support Surface 31 to carry thereon the chip array struc 
ture 1 for laser diodes and the related metal wires 5. As shown 
in FIG. 6, the metal substrate 3 further includes a first elec 
trode area 32, at least a second electrode area, and at least a 
third electrode area 35. The first electrode area 32 contacted 
with the bottom surface 112 of the chip array structure 1 has 
a surface area larger than the area of the bottom surface 112. 
Between the bottom surface 112 of the semiconductor chip 11 
and the first electrode area 32, the conductive glue 4 is pro 
vided to establish the electric coupling as well as the satisfac 
tory adhering in between. In particular, the whole metal sub 
strate 3 canthus perform the N-pole ground due to the contact 
of the first electrode area 32 and the bottom surface 112 of the 
semiconductor chip 11. On the other hand, the second elec 
trode area 33 is to perform the respective P-pole electrode 
isolated to the first electrode area 32. In the present invention, 
the conductive glue 4 is preferable to be a solder paste, which 
is featured in excellent thermo-conductivity for bridging the 
chip array structure 1 and the first electrode area 32. By 
compared to the conventional silver paste, the adhering pro 
vided by the solder paste can present better heat conduction 
and dissipation. 
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I0089. In the present invention, the metal substrate 3 is 
made of a copper, aluminum, gold, copper alloy, aluminum 
alloy, or any metal or alloy the like. Also, the first electrode 
area 32, the second electrode area 33 and the third electrode 
area 35 on the metal substrate 3 can be made from plating, 
printing, or depositing of a silver, copper, gold, or any metal 
or alloy the like, so as to enhance the electric conductivity of 
concerned areas and the adhesion in between with the wiring. 
In the present invention, the metal substrate 3 made of the 
copper, aluminum, gold, or alloy of the foregoing metals can 
present better heat conduction and dissipation than the con 
ventional Ni Fe alloy substrate. The first electrode area 32 
and the second electrode areas 33 are electrically separated by 
an insulation structure 34. Similarly, the first electrode area 32 
and the third electrode areas 35 are also electrically separated 
by the same insulation structure 34. In the present invention, 
the second electrode areas 33 and the third electrode areas 35 
are independent electrode areas distributed largely around the 
chip array structure 1, mainly at the upper and the lower sides 
thereof. The insulation structure 34 can be made of an insu 
lation paint, ceramic, or any insulation material the like. 
0090. As shown in FIG. 6, the packaging device 10 for the 
chip array structure 1 in accordance with the present inven 
tion includes five second electrode areas 33 (P electrode) 
located respectively at the upper left corner, the left-hand side 
of the upper side, the right-hand side of the upper side, the 
upper right corner and the lower side with respect to the chip 
array structure 1, in which the second electrode areas 33 at the 
upper left and right corners are formed as L shapes to shield 
the respective corners of the chip array structure 1. Each of the 
second electrode areas 33 is electrically coupled with the 
corresponding wire bond area 14 of the chip array structure 1 
via the respective metal wires 5 structured by a wire-bonding 
process. In addition, two of the third electrode areas 35 (N 
electrode) also formed as corresponding L shapes are located 
to the lower left and right corners of the chip array structure 1, 
for accounting to the second electrode areas 33 (Pelectrode) 
at the upper left and right corners as described above. The 
third electrode areas 35 and the first electrode area 32 are 
electrically coupled by the respective metal wires 5 in a pre 
vious wire-bonding process. 
(0091. As shown in FIG. 6, the metal wires 5 are produced 
from a wire-boding process to bridge the individual wire bond 
areas 14 and the corresponding second electrode areas 33, and 
to bridge the first electrode area 32 and the individual third 
electrode areas 35. Preferably, the metal wires 5 are made of 
gold. In the present invention, by providing a wire-bonding 
process, the metal wires 5 can extend between the wire bond 
areas 14 of the chip array structure 1 and the second electrode 
areas 33 at the aforesaid five positions so as to establish 
electric connections in between. In this wire-bonding pro 
cess, no matter how many the metal wires 5 are, the metal 
wires 5 are not crossed each other, not across over the array of 
the light-emitting elements 12, and thus not to shade the lights 
from the light-emitting elements 12. 
0092. In the present invention, the packaging device 10 for 
the chip array structure 1 further includes a plurality of leads 
6 extended from the circuit board 2 and electrically coupled 
with the respective second electrode areas 33 (Pelectrode), or 
either the respective third electrode areas 35 (N electrode) or 
the first electrode area 32 (N electrode), through the circuit 
board 2. By providing the leads 6, the packaging device 10 for 
the chip array structure 1 of the present invention can be then 
applied to a surface mount device (SMD). Further, for a 
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broader surface area is defined to the second electrode area 33 
and also for the plurality of the wire bond areas 14 are elec 
trically independent, heat generated by the array of the light 
emitting elements 12 can be effectively dissipated. By pro 
viding different currents to the wire bond areas 14, various 
illumination patterns can beachieved. Further, for the pack 
aging device 10 for the chip array structure 1 of the present 
invention can allow more metal wires 5 to transmit power 
signals, design easiness and flexibility in current distribution, 
resistance reduction and circuit layout can be obtained. More 
over, less heat generation is also one of many merits of the 
present invention. 
0093. While the present invention has been particularly 
shown and described with reference to a preferred embodi 
ment, it will be understood by those skilled in the art that 
various changes in form and detail may be without departing 
from the spirit and scope of the present invention. 
What is claimed is: 
1. A chip array structure for laser diodes, formed on an 

active surface of a semiconductor chip produced by a semi 
conductor process, comprising: 

a plurality of light-emitting elements in an array arrange 
ment; 

at least one insulation wall for separating the plurality of 
light-emitting elements into at least two light-emitting 
districts; 

at least two wire bond areas, located at positions respective 
to the at least two light-emitting districts; and 

a plurality of connection electrodes individually for elec 
trically connecting the at least two wire bond areas to the 
respective at least two light-emitting districts; 

wherein each of the at least two light-emitting districts is 
electrically independent, the semiconductor chip has a 
bottom Surface including thereon an electrode layer hav 
ing a polarity different to that of the at least two wire 
bond areas, and the at least two wire bond areas have 
individual but identical polarity. 

2. The chip array structure for laser diodes according claim 
1, wherein said plurality of light-emitting elements are 
selected from a group of Vertical cavity Surface emitting 
Lasers (VCSEL), horizontal cavity surface emitting Lasers 
(HCSEL), and resonant cavity light emitting diodes 
(RCLED). 

3. The chip array structure for laser diodes according claim 
1, wherein said at least two light-emitting districts have indi 
vidual geometrical configurations. 

4. The chip array structure for laser diodes according claim 
1, wherein each of said at least two light-emitting districts 
includes an individual amount of said light-emitting elements 
and an individual current input so as to control brightness of 
said light-emitting district. 

5. A packaging device for a chip array structure for laser 
diodes, comprising: 

a metal Substrate, having a Support Surface to carry thereon 
a first electrode area, at least one second electrode area 
and at least one third electrode area; 
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an insulation structure for electrically separating the first 
electrode area, each of the at least one second electrode 
area and each of the at least one third electrode area; 

a semiconductor chip, produced by a semiconductor pro 
cess, having thereof an active Surface to include thereon 
a plurality of light-emitting elements in an array 
arrangement, at least one insulation wall for separating 
the plurality of light-emitting elements into at least two 
light-emitting districts, at least two wire bond areas 
located at positions respective to the at least two light 
emitting districts, and a plurality of connection elec 
trodes individually for electrically connecting the at 
least two wire bond areas to the respective at least two 
light-emitting districts; 

a conductive glue, located, thus for establishing electric 
connection, between a bottom Surface of the semicon 
ductor chip and the first electrode area a plurality of 
metal wires, and 

a plurality of connection electrodes individually for elec 
trically connecting the at least two wire bond areas to the 
respective at least two light-emitting districts; 

wherein each of the at least two light-emitting districts is 
electrically independent, a polarity of the bottom surface 
is different to that of the at least two wire bond areas, and 
the at least two wire bond areas have individual but 
identical polarity. 

6. The packaging device for a chip array structure for laser 
diodes according to claim 5, wherein said metal Substrate is 
made of a material selected from a group of copper, alumi 
num, gold, and related alloys, and said plurality of light 
emitting elements are selected from a group of vertical cavity 
surface emitting Lasers (VCSEL), horizontal cavity surface 
emitting Lasers (HCSEL), and resonant cavity light emitting 
diodes (RCLED). 

7. The packaging device for a chip array structure for laser 
diodes according to claim 5, wherein said at least two light 
emitting districts have individual geometrical configurations. 

8. The packaging device for a chip array structure for laser 
diodes according to claim 5, wherein each of said at least two 
light-emitting districts includes an individual amount of said 
light-emitting elements and an individual current input so as 
to control brightness of said light-emitting district. 

9. The packaging device for a chip array structure for laser 
diodes according to claim 5, further including a circuit board 
engaged thereon said metal Substrate, the circuit board being 
made of a material selected from a group of a low temperature 
co-fired ceramic (LTCC), a high temperature co-fired ceramic 
(HTCC) and a plastics. 

10. The packaging device for a chip array structure for laser 
diodes according to claim 9, further including a plurality of 
leads extended from said circuit board and electrically 
coupled with said at least one second electrode area, or either 
said at least one third electrode area or said first electrode 
aca. 


