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A light source assembly is provided. The li ht source assem-
bly comprises a circuit board, a plurahty of spot ligh( sources
disposed on (hc cirmiit board. and a re(lee(or slmct disposcx(
on the circuit board bavin a plurality offirs holes and at least
one slit extending from the periphery of each hrst hole. I!ach
first hole corresponds to one of the plurality of spot light
sources.
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1

LIGHT SOURCE ASSEMBLY

iIA( KGROUND Ol& '1111 i INVI IN'I ION

1. Field of the Invent&on
The invention relates to a light source assembly, and in

Ivdrt&cola& &Old&iw to a 1&gh& soilrcc asscnlblv usa& h hl cnut-
ung diodes (LEDsj as thc hght source.

2 l)escription of the Related Ar&

I.iquid crystal displays (1.('Dsj are currently in wide use in &a

a wide vanety of informatiicn indicator displays 'I he n&ain

structure ofan LCD Includes a panel module and a backhght
module. The panel module mainly include at lease a glass
substra&c. a 1&quid crystal layer, an ahg&uncn& layer. a color
lil&cr, a polanzcr, a dnwng IC, and others. Thc backh h&

module ma&nly include at least a light source„a light guide
plate. a prism. a diffi&ser. a reflector sheet, and others 'I he
backligh& module pmv&des light to the panel &nodule ford&s-
playing infbrmation. The performance of an LCD is affected
by all of the internal devices oi which it is composed and the io
backlight module &s pnmanly responsible for screen bnght-
ncss. On&liu1ni&v, conlrdsl, and vicwhlg angle.

(ienerally, the backlight module is chsssified as a side hght
type or a direct t)pe according to the position of the hght
source 'I'he side light type havmg the light source on the side
edge of the panel module l&as a thinner backli ht module and
is suitable for portable LCD The direct type having the hght
source under Ihe panel module lws good unifonm&y m bn ht-
ncss and has morc space lhr 1&ght sources and is su&&able for
those displays requiring high brightness and wide viev ing so

angle.
l)ue to Ihe rapid advances in lighting eNciency. the I.l IDs

are becomin more useful farl CDs. Technically speaking. it
is hoped that, in the near future, the lighting eificiency of the
LED can reach or cxcced &hat ol'thc cold cathode tube. Due to &1

its sw if& rcsponsc and fiw&ure ofenu&ting v&s&ble light, such as
rcsl, blue and griwn, thc LED has a great opportum&y to play
a leading nile as the light source for use by the I,('D industry.

1'he brightness of the I,l ID provided to I,('D depends not
only on the LED itself but also on the desi n and assembly of do

the reflector sheet adiacent to the LED.
11&c covenng arcs of thc re

lice &or

shee &

adjacent to the LED
is closely rclatcd to the bnghtncss ol ihe LED.

Rcfcrring to FIG. IA and FIG. 1B, u& thc rclatcd art. while
using a plurality of I I il )s 200 as light sources and considering
the assembly tolerance of the reflector sheet 300 for some
unexpected accounts that may cause the position of each
LEDs 200 to change. the reflector sheet 300 needs a larger
hole 350 and tlus will result in resin cu&g Ihe covering area of
thc reflec&or shcct 300 In other c&rcumstdnccs. thc leads 250 c
ol'thc LEDs 200 are elcc Incal ly connec&ed Io Ibc c&rc u&t board
100 by v eldin solder 4UU to the circuit board 100 wluch
causes Ihe assembly surface to be uneven resulting in a bad
interface with reflector sheet 300. The hole 350 of the reflec-
tor sheet 300 must be enlarged to avoid the welding position s.
dnd Ibis also w &11 I'csidl nl rcducnlg flu: covcrnlg &i&ca of thc
rcflcctor sheet 300.

Hence. a method ol'mproving the covcnng arwi of thc
reflector sheet 3UU so as to improve the lighting, eNciency of
the backfiPI module is des&rable so

IIRIlili SUMMARY Oli 'I'Ilii INVI:N'I ION

In a prcfcrrid emboduncnt of Ihc u&vm&non, a hght source
assembly comprises a circuit board. a plurality of spot light
sources disposed on the circuit board, and a reflector sheet
disposed on the circuit board having a plurality of first holes
and at least one slit extending from the periphery of each first
hole. Each hrst hole corresponds to one ofthe plums lity of spot
hghl sources.

In a prcfi:rrixl mnbodunent of Ihc &nvm&t&on, a hght source
assembly comprises at least &wo c&rcuit boards, a plurality of
spot light sources back welded between the at least two circuit
boards, and a reflector sheet disposed on the at least tivo
c&rcuit boards having a plumlity of first holes and at least one
slit extending from the periphery ofeach first hole. Each Iirst
hole co&responds Io onc ol Ihc plural&ty of spol 1&gh& sources.

In another prcfcrred mnbodimcnt of thc invent&on. a 1&ght

source assembly comprises a circuit hoard, a plurality of spot
light sources disposed on the circuit hoard. and a reflector
sheet disposed on the circuit lx&ard having a plurality of first
holes. Each first hole corresponds to one spot light source and
the reflector sheet adjacent to each iirst hole forms an angle
bc&wiwn abou& 0 dcgrcc to abou& 90 degrcc w&th the c&rcu&I

board.
In yet m&other preferred embodiment of the invention, a

light source assen&bly con&prises at least two circuit boards, a
plumslity of spot light sources back welded between the at
least tv o circuit boards. Snd a reflector sheet disposed on the
c&rcuit board bavin a plurality of first holes. Each first hole
corresponds to onc spoi light source and the rcflector sheel
adlaccnt Io each lirst hole fom&s an angle bctwccn about 0
degree to about 90 degree ivith the circu&t Ix&ard.

BRIEF DESCRIPTION OF THE DRAWINGS

Thc invent&on can bc morc fully undcrs&ood by reading thc
subsequent detailed descrip&ion and exan&ples with refer-
ences made to the accompanyin drawings, wherem:

FICi. IA is a schematic view of a convent&onal light source
assembly (front view);

FICi 1B is a schema&&c vicss of a convent&onal light source
assembly flop v&cw j.

FICi 2 &s an cmbodimm&I of Ihc rcflcctor shcc& of thc u&ven-

tion;
1&l(i 3A is a schematic vieiv of an embod&n&ent of a light-

source assembly of the invention (front view);
FICi 3B is a schematic view of an embodiment of a light

source assembly of the invention Bop viev 3,
FICi 4 is an cmbodimm&I dcmonstrat&ng the &ncrcascd area

of thc rctlcc&or shee& of thc &mention,
1&l(i 5 is a schematic view of an embodiment of spot light

source back welded to Ihe circuit hoard;
FICi. 6 is a schematic view of the first embodiment of light

source assembly having a plurality of spot light sources;
FICi. 7 is a schematic view of the second embodiment of

1&ght source assembly luis mg a pl urahty of spot light sources,
FICi 8 is a schema uc view of tlu: tlurd mnbod&mcn& ol'ligh&

source assembly having a plurality of spot hght sources;
FICi. 9 is a schematic view of the fourth embodiment of

1&ght source assembly luis mg a pl urahty of spot light sources,
and

1&l(i 10 is a schema&ic view ofanother embodiment of spot
light sources back welded to the circuit board

DETAILED DESCRIPTION OF THE INVENTION
An object of thc invention is to prov&dc a ligh& source

assembly basing lugh 1&gh&&ng eflicicncy, cspec&ally Io pro- ss
vide a li ht source assembly using light emitting diodes as the
light sources having b&gb lightu&g eibciency.

Thc follow&ng description is of the bcs&-con&CO&pia&csi

nxide of carrying out the invention I'his descnption is made
for the purpose of illustrating Ihe general principles of the
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invenuon and should not bc taken u& a linutm sense. Thc
scope of the invention &s best determined by reference to the
appended clain&s

Referring to I'IG 2, it show:s a reflector sheet 700 suitable
for the light source assembly of the invention but only has a
hole 750 for simplifyin the reflector sheet 700 having a
plurality ot'holes 750. Thc hole 750 has at i&gist onc sht 760
cxtcndcit from thc pcriphcry of the hole 750. In FIG. 2, the
hole 750 has four slits 760 extended from the periphery of the
hole 750 independently The slit 760 can be a line extended &n

fmm the line passing through the center of the hole 750 or
only a line extended from the periphery of the hole 750
&vithout special orientation or others as required. To simplify
the dcs&gn rulc, a hole 750 havuig a rcctm&gular shape have
four slits 760 symmctncally extending foun thc I'our comers
of the rectangle hole 750 'I'o follow the example, a polygon
hole 75U having N sides will have N slits 760 symmetrically
extended from the N corners of the polygon hole 750 I&or a
circle hole 750„a plumslity of slits 760 symmetrically extend-
in from the center of the circle hole 750 is suggested. In &o

practice. the shape of thc hole 750 dc7&ends on the light source
use&I m&d has no spec&al 1&m&tauon. Thc number, thc arrangc-
n&ent, and the length of the slits 760 can be changed as
required 1 he method of forming the slit 760 and the hole 750
cmi be pressing, cutting, or punching, without limitation. fo
simplify the pmcedure. the slit 760 and the hole 750 can be
formed simultaneously. FICI. 3A and FICrk 3B show the sche-
ma uc view of the 1&ght source assembly of thc uivm&tion. Only
onc circu&t board 500, onc spot light source (such as LED
600) welded to the circuit board 500, and one reflector sheet &o

700 are shown fi&r s&mplificat&on The reflectnr sheet 700 has
a hole 750 corresponding to the spot light source (I EII ) 600)
and the periphery of the foie 750 has at leasr one stir 760
extended from the hole 750. as shown in FIG. 2. The aperture
ol'thc hole 750 &s sl&ghtly smaller thmi thc s&ze of the spot light &s

source (LED 600). The rat)actor sheet 700 disposed on the
c&rmiit board 500 doesn't shield thc enuss&on surtbce of the
spot light source (I I ID 60U) which is hetter In one embodi-
n&ent, the spot hght source (I.EI& 600) has a top-eniission
surface and the reflector sheet 700 doesn't shield rhe emission so
surface of the spot li ht source (LED 600).

11&c rctlector shcct 700 w d&sposed on thc circu&t board 500
and thc rellcctor shcct 700 ad)scent to fl&e hole 750 ibm&a an
angle 0 bctwecn about 0 degree to about 90 dcgrce w&th thc
circuit board 500 The angle 0 will change with the he&ght of s
the spot light source (I I il )600), the length of lead 650 of the
spot light source (LED 600). and the amount of the solder
800. As slu&wn in the fi ure. only the emission surface of the
spot 1&ght source (LED 600) is exposed. In prue twc, the rctlec-
tor sheet 700 should only slucld thc lead 650 mid fl&e solder o

800 but is not hmited to &lux.

Referrin to I'I(i 4, the area A surrounding the spot hght
source (I ED 6UU) shows the mcreased reflecting area in a
preferred embodunent of the invention. It demon~&rates the
eniission efficiency of a spot light source can be improved by &s

increas&ng thc rctlcct&ng area liom a proper des& n of thc
rctlcctor sheet 700 ol'hc &nvcntion.

In the embodiment as descnbed above. the spot h ht
source (I,I ID 600) is disposed on the circuit board 500 by
welding the circuit board 500 In another embodiment, refer- to
rin to FR). 5. the spot hght source (LED 600) is disposed on
the circuit board 500 by back v elding the lead 650'fthe spot
light source (LED 600') to the lower surface of thc c&rcu&t

board 5001
Relbrnng to FICi. 3A and FIG. 6 which&as schematic vww ss

of the first en&bodin&ent of hght source assembly having a
plurality of spnt light sources, the light source assembly I

composes a c&rcui& board 500. a plural&ty of spot hght sources
6UU d&sposed on the circuit Ix&ard 5UU. and a reflector sheet
7UU having a plurality of hrst holes 750 The reflector sheet
7UU disposed on the circuit bnard 5UU has a plurahty of first
holes 750 correspondin to one spot light source 600 and has
at least one slit 760 extending from the periphery of the first
hole 750.

Referring to FI(t. 5 and Fl(i. 7 wlfi ch is a schemat& c view of
the second embodiment of light source assembly having a
plurality of spot light sources. 11&e 1&ght source assembly 2
composes at least tv,o c&rcu&t boards 5001 a plural&ty of spot
light sources 6U0'ack welded benveen the at least two circuit
boards 500', and a reflector sheet 70(Y disposed on the at least
two circuit boards 500'aving a plurality ofholes 7501 Each
hole 750'orresponds to one spot light source 600'nd has at
least one slit 760'xtending from the periphery of the hole
750k

Rcfi rring to FIG. 3A and FICi. 8 w h&ch is a schematic view
of the third cmbodimmit of 1&ght source assembly having s
plumfity of spnt light sources. the light source assembly 3

cmnprises a circuit board 1500. a plumlity of spot light
sources 1600 disposed on the circuit board 1500, and a reflec-
tor sheet 1700 bavin a plurality of holes 1750 The reflector
sheet 700 disposed on the c&rmii ( board 1500 has a plurality of
holes 1750 corresponding to one spot light source 1600. Thc
rc thee & or sheet 1700 ad)scent to each hole 1750 forms an angle
between abnut 0 degree to about 90 degree with the circuit
board (50U.

In this embodiment, the reflector sheet 1700 can be a
deformable material, such as a resin film bav&ng reflectin
funct&on. and the slits can be omitted The reflector sheet 1700
is disposcxt on thc c&rcuit board 1500 and the rcticctor shcct
1700 ad)scent to thc hole 1750 &s dcformcd to form an angle
0 between about 0 degree to about 90 degree with the circuit
board (500.

Referring to FI(i 5 and l&ICi. 9 which is a schen&atic view of
the fourth embodiment of light source assembly having a
plurality of spot light sources. the li ht source assembly 4
comprises at least two circuit boards 1500', a plurality of spot
1&ght sources 1600'ack welded bctwccn thc at least two
c&rcuit boards 15001 snit a rctlcctor shix I 1700'&sposcd on
the at least tive circuit boar&tv (50(Y having a plumlity ofholes
1750k Each hole 1750'orrespnnds to one spot hght source
16001 The reflector sheet. 1700'djacent to each hole 1750'orms

an angle 0 betvveen about 0 degree to about 90 degree
v ith the circuit board 15001

In this emboihmcnt. the rctlcctor 1700'ould bc a dcform-
ablc materia 1. such as a resin lilm hav&ng a retlccting funct&on,
and thc slits arc not accessary. 11&e rctlcctor shix:I 1700'&s-
posed on the circuit board 15UU'nd the retlector sheet 1700'd)acentto the hole 175(Y is deformed to form an angle 0
between about 0 degree to about 90 de ree with the circuit
board 15001

FICi 10 is a schematic view ofanother embodiment of spot
1&ght sources 2600 back welded to thc c&rcu&t board 2500. Thc
c&rcuit board 2500 luis a plurality ol'econd holes 3000 cor-
responding to at least one spot light source 26(H) I'or simplic-
ity, l&l(i 10 shmvs only t&vo secnnd holes 3000 and each
second hole 3000 has two spot light sources 2600 correspond-
in ly. The spot light sources 2600 are back welded with the
c&rcuit board 2500. In FI(t. 10, it demonstrates one second
hole 3000 has two spot hghi sources 2600 correspondui ly. In
pract&ce, onc second hole 3000 could correspond to onc. &wo,

or ntore than nvo spot li ht sources 26UU

I'he embodiments, as sho&vn above, demonstrate only the
I El)s as the spot light sources but are not limited to this 1'he
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i

spot light source is preli rrcd to have a lop-anus sion surlbcc lo
prevent a decrease m lighting CNciency.

yghile the invention has been described by ivay ofexample
and in ternls of the preferred embodiments, it is to be under-
stood that the invention is not limited to the disclosed embodi-
ments. To the contmry. it is intended to cover various modi-
licanons and similar arrangements (as would bc apparent to
those skilled ui the ait). Thcrclhrc. the scope of thc appcndcd
clainls should be accorded the broadest interpretation so as to
encompass all such modifications and siinilar arnsngenients.

yghal is clainled is
1. A light source assembly. comprising:
a circuit board,
a plurality of spot light sources dtsposixi on lhe circuit

board: and
a reflector sheet, disposed on the circuit board, having a

plurality of first holes and at least one slit extending
aivay from the periphery of each first hole„wherein each
first hole corresponds to one ofthe plurality of spot light
sources.

2. Thc light source assembly as clanned in rlmm 1. wherein
thc plurahty of spot light smirccs are welded lo Ihc circuit
board

3 'I he light source assenibly as cLsimed in claim 1. v herein
the circuit hoard has a plurality of second holes correspond-
ing to at least one spot light source back ivelded to the circuit
board.

4. The light source assembly as claimed m clmm 1. whcrcin
each spot light source has a top-emission surlhcc.

5 1 he light source assenlbly as cLsi mad in claim 1. wherein
the plurality of spot light somces comprise light enutting
diodes

6. A light source assembly. comprisin:
at least tw o circuit boards;
a plurality of spot light sources disposcrl between imd back

w cldixl onto thc at least two circuit boards. and
a relhector sheet, disposed on the at least lv;o circuit boards,

having, a plurality of first holes and at least one slit
extending front the periphery ofeach first hole, v herein
each first hole corresponds to one of the plumlity of spot
light sources.

'7. The light source assembly as claimed m clmm 6. whcrcin
each spot light source has a top-emission surlhcc.

ul

1 r r r

8 Tlm light source assembly as claimed in clmm 6, wherein
the plurality of spot light sources comprise light emitting,
diodes

9 A li ht source assembly, comprising
a circuit board;
a plurality of spot light sources disposed on the circuit

board; mid
a reflector sheet, made of detiinnable material. disposed on

the circuit board, having a plurality of first holes,
wherein each first hole has one spot hght source
squeezed therein so that the reflector sheet adjacent to
each lirst hole is deformed to foun an angle belwemi
about 0 dcgrcm to about 90 degree w i lb the circuit board.

1(l the light source assembly as clainied in claim 9,
v herein the plurality ofspot light sources are welded to the
circuit board.

11 the light source assembly as clainied in claim 9,
v herein the circuit board has a plurality of second holes
corresponding to at least one spot li ht source back welded

" v ith the circuit board.
12. Thc hght source assembly as claimed in claim 9.

v herein each spot light source has a top-emission surface.
13. The light source assembly as claimed in claim 9,

wherein the plurality of spot light sources comprise light
mnilting diodes.

14. A light source assembly. comprising
at least two circuit boards;
a plumlity of spotlight sources disposed betw een and back

v elded onto the at least tivo circuit boards: and
a reflector sheet, disposed on the at least two circuit boards,

having a plurality of first holes. wherein each first hole
corresponds to one spot light source and the reflector
sheet adl scent lo each lirst hole fonna an angle belwemi
about 0 degrcm to about 90 degree with thc al least two
circuit hoards

15. The light source assembly as claimed in clmm 14,
wherein each spot hghl source has a top-emission surlbce.

16. Thc light source: assembly as claimed in claun 14,
SO wlicrciii tlic plurality iil spot liglit souci:cs coiiipllsc liglil

enulting diodes.
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