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7 [[19] FIG. 1 is a conceptual perspective view showing separate
layers of the LED array board embodying the present invention.

[20] FIG. 2 is a schematic assembly perspective view of the LED
array board in Figure 1.

( T[19] FIG 11X, AXFEHAZFERKILT HLED7 LM R— FORBInI-E%
TIHESHNERRTH D,

[20] Fig. 2(%. FIG. 1IZHITALED7 LA  R— FOBHREDBPAIIToHNE
DEHBELEEEDTHD, )

4 TMode for the Invention

[27] Hereinafter, the present invention is described in detail by
examples and the accompanying drawings.

[28] Example 1

[29] An aluminum plate | (305mm X 255mm X Imm) is immersed in
degreaser SZ-9 manufactured by Jinyoung Chemical consisting of NaOH,
NaHCC B, Na2C03, surfactant and water and is degreased for 15
minutes at 50760°C. The degreased aluminum plate 1 is washed,
immersed in NaOH aqua solution of 10 g/L concentration at about 60°C
for 3 minutes, and then washed with water. The aluminum plate 1 is
immersed into 10% sulfuric acid aqua solution at room temperature,
and by applying plus voltage to the aluminum plate 1 at current

density of 0.5 A/dm 2 for 60minutes, alumina layers 2, 6 are
obtained on the front face and on the rear face of the aluminum
plate 1 with thickness of 33.2 and 31.7um respectively.

[30] 650 g of silver platelet powder having an average particle size
of 1.97 um, 240 g of an epoxy binder which is prepared by diluting
epoxy resin of KER 1009 manufactured by Keumho P&B in normal
terpineol to be of 50 weight% concentration and a residual amount of
Butyl Cellosolve<R> (brand name of 2-butoxyethanol) are thoroughly
mixed together to be 1Kg of silver paste. The silver paste
composition was printed as electrode circuit 3 on the alumina layer
2 of the aluminum plate. Then, the aluminum plate is heat-treated at
190°C for 12 minutes so that the adhesion force, the hardness and
the surface electric resistance of the electrode circuit are

respectively 5B, 5H and 8. 6X10™ 5 Q - cm.

[31] For sealing, the aluminum plate with electric circuit printed
on is immersed in nickel acetate aqua solution in concentration of
2g/L for 5 minutes, and then is treated in distilled water at 95°C
for 10 minutes. The withstanding insulation voltage between the
front and the rear face of the sealed aluminum plate is measured by
CHROMA AC/ DC/IR HIPOT TESTER mode! 19052 to be 2. 71 Kv/mm.

[32] The aluminum plate is printed by screen printer with SCR-1000W,
thermoset resinous solder-resist, manufactured by Seoul Chemistry
Research Center to form a protective insulating layer 5 on the
electrode circuit, and then is heat-treated at 150°C for 50 minutes
[33] The electrical contacts 12 are coated with solder cream. LED



packages of 1608 type 11 made by Seoul Semi-Conductor are located in
array on the exposed electrical contacts 12 of the finished LED
array board 10 and are soldered by reflow process

[34] Example 2

[35] An aluminum plate | (305mm X 255mm X Imm) is immersed in
degreaser SZ-9 manufactured by Jinyoung Chemical consisting of NaOH,
NaHCC B, Na2C03, surfactant and water and is degreased for 15
minutes at 50760°C. The degreased aluminum plate 1 is washed,
immersed in NaOH aqua solution of 10 g/L concentration at about 60°C
for 3 minutes, and then washed with water. The aluminum plate is
immersed into aqua solution of 50g oxalic acid, 10 g boric acid, 3 g
lactic acid and 1 g magnesium sulfate in 1 liter of water at room
temperature, and by applying plus voltage to the aluminum plate 1 at

current density of 0.5 A/dm2 for 60minutes, alumina layers 2, 6 are
obtained on the front face and on the rear face of the aluminum
plate 1 with thickness of 33.6 and 32.5um respectively.

[36] 650 g of silver platelet powder having an average particle size
of 1.97 um, 240 g of an epoxy binder which is prepared by diluting
epoxy resin of KER1009 manufactured by Keumho P&B in normal
terpineol to be of 50 weight% concentration and a residual amount of
Butyl Cellosolve (brand name of 2-butoxyethanol) are thoroughly mixed
together to be 1 Kg of silver paste. The silver paste composition
was printed as electrode circuit 3 on the alumina layer 2 of the
aluminum plate. Then, the aluminum plate is heat-treated at 190°C
for 12 minutes so that adhesion force, hardness and surface electric
resistance of the electric circuit are respectively 5B, 5H and

8.4X107° Q - om.

[37] For sealing, the aluminum plate with electric circuit printed
on is immersed in nickel fluoride aqua solution in concentration of
5g/L for 20 minutes, and then is treated in nickel acetate aqua
solution at 90°C for 20 minutes. The withstanding insulation voltage
between the front and the rear face of the sealed aluminum plate is
measured by CHROMA AC/DC/IR HIPOT TESTER model 19052 to be 2.66
Kv/mm. Heat conductivity through the board at an electrical contact
is 56.49W/m - k. The heat conductivity for the board of the present
invention is superior to that of general MCPCB which is below
2.0W/m - k.

[38] The sealed aluminum plate is immersed in a plating bath of 220g
copper sulfate, 63g sulfate, [Oppm chlorine and, as rust inhibitor,
10 g 5007-MU, 0.5 g 5000-A and 0.5 g 5007-B made by IBC in |liter of

water and is applied by current of 5 A/dm 2 for 30minutes, and thus
a copper plated layer 4 of 3/M thick having surface electric

resistance of 5X10_6 Q2 - cm_is obtained.

[39] The aluminum plate is printed by screen printer with SCR-1000W,
thermoset resinous solder-resist, manufactured by Seoul Chemistry
Research Center to form a protective insulating layer 5 on the
electrode circuit, and then is heat-treated at 150°C for 50 minutes
[40] The electrical contacts 12 are coated with solder cream. LED
packages of 1608 type 11 made by Seoul Semi-Conductor are located in
array on the exposed electrical contacts 12 of the finished LED
array board 10 and are soldered by reflow process. The adhesion
strength is measured to be 2. 67Kgf . |
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