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35:5 Serializer

BU8254KVT

@Description
LVDS Interface IC of ROHM "Serializer" "Deserializer" operate from 8MHz to 150MHz wide clock range, and
number of bits range is from 35 to 70. Data is transmitted seven times (7X) stream and reduce cable humber
by 3(1/3) or less. The ROHM's LVDS has low swing mode to be able to expect further low EMI.

@®Fecatures
M 35bits data of parallel LVCMOS level inputs are converted to five channels of LVDS data stream.
M 30bits of RGB data and 5bits of timing and control data(HSYNC,VSYNC,DE,CNTL1,CNTL2) are transmitted
up to 784Mbps effective rate per LVDS channel.
M Support clock frequency from 8MHz up to 112MHz.
M Support consumer video format including 480i, 480P, 720P and 1080i as well.
M Clock edge selectable
B Power down mode
M Support spread spectrum clock generator.
M Support reduced swing LVDS for low EML.
M 30bit LVDS receiver is recommended to use BU8255KVT.

@®Applications
Flat Panel Display

@Precaution
M This chip is not designed to protect from radioactivity.
HM The chip is made strictly for the specific application or equipment.
Then it is necessary that the unit is measured as need.
M This document may be used as strategic technical data which subjects to COCOM regulations.

Status of this document

The Japanese version of this document is the official specification.

Please use the translation version of this document as a reference to expedite understanding of the official version.
If there is any uncertainty in translation version of this document, official version takes priority.

Jun.2008

ROHM CO., LTD.
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Figure—1
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Block Diagram
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@ TQFP64V Package Outline and Specification
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Figure—2 TQFP64V Package Outline and Specification
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@®Pin configuration

8] 185
47] GND
46 [] B4
45 [] B3
4[] 182
43[] rs
42 [] 781
41 ] T8O
a0[] Tre
39 [] GND
38 ] TA5
37 ] TA4
36 ] TA3
35 ] TA2
34 [] TA1
3[] TA0

< 3]
86 [ ] 49 32 [] LVDS GND
TCo [] 50 31 ] TAN
VDD [] 51 30 [] TAP
TC1 [] 52 29 [] TBN
TC2 [] 53 28 [ ] TBP
TC3 [] 54 27[] Lvps vbD
TC4 [] 55 ) 26 [_] LVDS GND
64-Pin TQFP
GND .
[]s6 (Top View) 25 [_] TCN
TC5 [ ] 57 24 [] TcP
o6 [] 58 23 [] TCLKN
00 [] 59 22 [] ToLkP
RF [] 60 21 [_] TON
D1 [] 61 20 ] ToP
2 [] 62 19 [] TEN
™3 [] 63 18 ] TEP
™4 [ 64 17 ] LvDS GND
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Figure-3 Pin Diagram (Top View)
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@Pin Description

Table 1 : Pin Description

Pin Name Pin No. Type Descriptions
TAP, TAN 30,31 s
TBP, TBN 28,29 e
TCP, TCN 24,25 'SOF | LVDS data out.
TDP, TDN 20,21 s
TEP, TEN 18,19 o
o 2223 NOF | LVDS clock out.
TAO~TA6 | 33,34,35,36,37,38,40 IN
TBO~TB6 | 41,42,44,45,46,48,49 IN
TCO~TC6 | 50,52,53,54,55,57,58 IN Pixel data inputs.
TDO~TD6 | 59,61,62,63,64,1,3 IN
TEO~TEG6 456,89,11,16 IN
XRST 13 IN II:| :: yggvrgf Id(();)/venr a(gﬁ%utputs are Hi-2)
LVDS swing mode, Vg *'select.
RS Lvps | ST e
Support
RS 43 IN o5 S20mV Rs'\l—/\fREF
GND 200mV N/A
*1 Vger is Input Reference Voltage.
7 G N | Rk e g e el
VDD 517 Power Ei(;\i/}c/:;’cil:gply pins for LVCMOS inputs and
CLKIN 12 IN Clock input.
GND 210,39,47 56 Ground Sgs;nd pins for LVCMOS inputs and digital
LVDS VDD 27 Power Power supply pins for LVDS outputs.
LVDS GND 17,26,32 Ground Ground pins for LVDS outputs.
PLLVDD 15 Power Power supply pin for PLL core.
PLLGND 14 Ground Ground pins for PLL core.
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@Electrical characteristics

B Rating
Table 2 : Absolute Maximum Rating
Rating
Parameter Symbol Units
Min Max
Supply Voltage Voo -0.3 40 \
Input Voltage Vi -0.3 Vppt0.3 Vv
Output V0|tage VOUT _03 VDD+0'3 V
Storage Temperature Range Tstg -55 125 °C
Table 3 : Package Power
PACKAGE Power Dissipation (mW) De-rating (mW/°C) ™
700 7.0
TQFP64V
1000*2 10.0*2
*1:At temperature Ta >25°C
*2:Package power when mounting on the PCB board.
The size of PCB board :70 X 70 X 1.6 (mm?®)
The material of PCB board :The FR4 glass epoxy board.(3% or less copper foil area)
(It is recommended to apply the above package power requirement to PCB board
when the small swing input mode is used)
Table 4 : Recommended Operating Conditions
Rating ) L
Parameter Symbol Units Conditions
Min Typ Max
Supply Voltage Voo 3.0 3.3 3.6 V |vDD,LVDSVDD,PLLVDD
Operating -20 - 85 °C |Clock frequency from 8MHz up to 90MHz
Topr
Temperature Range 0 - 70 °C |Cock frequency from 90MHz up to 112MHz
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B DC characteristics

Table 5 : LVCMOS DC Specifications (V,,=3.0V~3.6V, Ta=—20°C~85°C)

Rating ) .
Symbol Parameter : Units Conditions
Min Typ Max
Vi High Level Input Voltage Vpp X 0.8 - Vob \
exclude RS pin
Vi Low Level Input Voltage GND - Vpp X 0.2
Virs High Level Input Voltage Vpp X 0.8 - Voo
RS pin
Viirs Low Level Input Voltage GND - 0.2
Vooa™ Small Swing Voltage 1.2 - 28 \%
Vier Input Reference Voltage - Vppa/2 - - Small Swing(RS=Vpe/2)
Small Swing High Level Vippa/2
2 DDQ _ — = 2
Vi Input Voltage +200mV v Veer=Vooo/
Small Swing Low Level Viopa/2
*2 _ _ DDQ -
Vsl Input Voltage -200mV v Veer=Vooa/2
Iing Input Current - - +10 UA 0VLV,&Vpp

*1: Vppq Voltage defines max voltage of small swing input. It is not an actual input voltage.
*2: Small swing signal is applied to TA[6:0], TB[6:0], TC[6:0], TD[6:0] TE[6:0], CLKIN.

Table 6 : LVDS Transmitter DC Specifications (V,,=3.0V~3.6V, Ta=—20°C ~85°C)

Ratin i
Symbol Parameter - e Units Conditions
Min Typ Max
250 350 450 mV Normal swing RS=V;,
Vob Differential Output Voltage RL=100Q
100 200 300 mV Reduced swing RS=GND
Change in VOD between
AVOD complementary output states 3 mV
Voc Common Mode Voltage 1.125 1.25 1.375 \Y% RL=100€2
Change in VOC between
AVOC complementary output states 3 mV
Ios Output Short Circuit Current - - -24 mA Vour=0V, RL=100Q
XRST=0V
I (0] TRI-STATE - - +10 A '
oz utput S Current u Vur=0V to Vo,
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B Supply Current

Table 7 : Supply Current

Symbol Parameter Tve RatlngMaX Units Conditions
RL=100Q,CL=5pF
57 - mA Vpp=3.3V,RS=V, f=85MHz
1 Transmitter Supply Gray Scale Pattern
Teca Current RL=100%2,CL=5pF
42 - mA Vpp=3.3V,RS=GND f=85MHz
Gray Scale Pattern
RL=100Q,CL=5pF
62 - mA Vpp=3.3V,RS=V,, f=85MHz
I Transmitter Supply Worst Case pattern
Toow Current RL=100%,CL=5pF
45 - mA Vpp=3.3V,RS=GND f=85MHz
Worst Case pattern
Iroos Tra”ss”;::; zz::;tmw” - 10 uA XRST=L
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Gray Scale Pattern

CLKOUT
RO ] LI L1 L
| L L
Rx2 | | |
R3 | L
Red | |
Sh L
RX6 | |

Figure-4 Gray scale pattern

Worst Case Pattern (Maximum Power condition)

owour [ LT LI LTI
ro | [ [ LI LI 11
ra [ L L LI 11
re | [ L[ LT LI 11
e [ L[ 1 LI 11
ra L[ L[ LT 1T 11
re [ L[ 1T LI 11
e | [ L[ L 1L 1]

X=AB,CDE

- rrrr

Figure-5 Worst Case Pattern
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B AC characteristics

Table 8 : Switching Characteristics

Symbol Parameter Min Typ Max Units
tro CLK IN Transition time - - 5.0 ns
trop CLK IN Period 8.93 - 125.0 ns
tron CLK'IN High Time 0.35tgp 0.5t;cp 0.65t gp ns
troL CLKIN Low Time 0.35tgp 0.5t;0p 0.65t4p ns
treo CLK IN to TCLK+/-Delay _ trop - ns
trs LVSMOS Data Set up to CLK IN 25 - - ns
toy LVCMOS Data Hold from CLK IN 0 - - ns
tor LVDS Transition Time — 06 15 ns
trop Output Data Position 0 -0.2 0.0 +0.2 ns

. trcp trcp trcp
tropo Output Data Position 1 —-02 e —+0.2 ns
7 7 7
. trep trep trep
trops Output Data Position 2 2——-02 2— 2——+0.2 ns
7 7 7
o trep trep trep
trops Output Data Position 3 3——-0.2 3—— 3——+0.2 ns
7 7 7
. trep trep trep
trops Output Data Position 4 4——-02 4— 4——+02 ns
7 7 7
. trep trep trep
trops Output Data Position 5 5 -0.2 5 5 +0.2 ns
7 7
. trep trep trep
trops Output Data Position 6 -0.2 6 +0.2 ns
L Phase Locked Loop Set Time - - 10.0 ms
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@AC Timing

B AC Timing Diagrams

LVCMOS Input 0% —f~ X 904
CLK IN
10% 10%
trom tror

LVDS Output

Vdiff=(TAP)-(TAN) 4 \
80% — /[ N 80%
TAP
j_ Vit . )
oL } RL 20% 20%
<4
d |——— —
TAN
LVDS Output Load tovr tivr

LVCMOS Input trop
- tTCH -
TTAY \
CLKIN Vo2 Vo2
_; v
tTS

Tx0-Tx6 Voo/2

TCLKP

TCLKN

Figure=6 AC Timing Diagrams
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B Small Swing Inputs

CLKIN

Tx0-Tx6

TCLKP

TCLKN

tTCH -

DDQ/2

NN
V, /2 V,
o002 7

Vppa/2

Figure—7 Small Swing Inputs
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B AC Timing Diagrams

LVDS Output

TCLK OUT
(Differential)

TAP/N

TBP/N

TCP/N

TDP/N

TEP/N

B Phase Locked Loop Set Time

XRST

]

Y o000 =Y
OO EEEEEE
Y OO0 C XY
OO EEEEEEE
OO OEEEEEEE

Previous Cycle

tropr ——=

tTOPO

tTOPG

tTOPS

tTOP4

tTOPS

tTOPZ

W NN

2.0V7£

Figure—8

AC Timing Diagrams

3.0V7L

tTPLL

CLKIN

TCLKP/N

Figure—9
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@ About the Power On Reset

Power On Reset is not mandatory for this device.
(The PD pin should be set to high level when Power On Reset procedure is not used.)

_ T
XRST

BU8254KVT

Figure—10 Terminal connection when Power On Reset
is not used

However, Power On Reset procedure is strongly recommend for internal logic initialization by following
two methods.
(1 The method of using CR circuit.
@ The method of using external specific IC.

It is recommend to do enough examination for target application.

-o-
DD DD
v v VbD

schottky barrier diode

10KQ
XRST I VT+

Be careful of temperature of IE/ Internal Reset

the capacitor especially over | |

and again. — ﬁ
- . td

B characteristic ceramics and

polymer aluminum

are recommended.

Il

td is approximately equal to 20ms when the left RC coleus are applied.

Figure—11 Power On Reset by external a CR circuit

T\/ DD v DD
\ .7| Detection voltage
Vbbp |

|
|
VoD 220K Q :
power on IC | : : {
(open drain XRST | | b
output) I Ly VT
] XRST | |
VouT 1 I : : ——
] I Internal Reset [
01uF f
GNDL B Characteristic }9! I%
= — ceramics. td

Figure-12 Power On Reset by specific IC
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*1 :

@ 10bit LVCMOS Level Input

Example:

BU7986KUT : Falling edge

Normal swing
Dual=in / Dual-out mode

Mo
L
ar
0.1u VDD LVDS VDD
0.01uF ;"_ ;;
0.1uF
001UF
I GN\D LVDSC-ND—”lr
R1[9:0 ——»R1[20]
Gl[g0 —»{G1[9.0]
Bi[g:0] —™{B1[9.0] -
Rej9.0] —P|R290] TAIN— X
G290 — (G290 TAIP—]
B9 —*|B29q TBIN—]
MO Hoo )
VSYNC——{\SYNC TBIP—
DE —»|DE TCIN
—»{OKIN X
CGKIN ] BU7986KUT TciP—
COONT{+——{CONT11
CONT12——»{CONT12 TCLKN— X
CONT2———{CONT21 TOLKP—
OONT2—{0ONT2
TDIN— X
TD1P—|
—_ |TEST3q] TEIN X
TEIP—_|
— NODED TAON—]
TAP—
TN
I — MODE1 TRoP—|
TC2N—
TC2P
XRSF—{XRST
TOLKN—
Voo TOLKP—|
J RSH TD2N—
To2P—|
TE2N—|
A RF
PCB(Transmitter)

If RS pin is tied to Vpp, LVDS swing is 350m V.

If RS pin is tied to GND, LVDS swing is 200m V.
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@ 10bit LVCMOS Level Input

Example:
BU7986KUT : Falling edge
Normal swing
Dual=in / Single—out mode

Vo
L
i

0.1u VDD LVDS VDD
0.01uF ;)I; ;;
0.1uF
0.01uF
G\D LVDS GN\D
o Es
R1[9.00 —»{R1[9:0]
GI[9.0] —»{G1[9.q]
BI[©.0 —™|B1[2] _
" ] Ppoco
G29.0] G29.0] TAIP—
B29.0] ’ B29.0] TBIN
S g DOCOO
VSYNC VSYNC TB1P—
DE —|DE TCIN—

o DDOOO
CLKN N BUOBBKUT  1oppl
CONT1+—|CONT11
CONT12—»|CONT12 TCLKN— Xm
CONT2+———»|CONT21 TOLKP—]
CONT2—|CONT22

TDIN—
o PPOOO
S =] POCOO
TEIP—__|
Vo | =
T | MODEO TA2N—]
TA2P—
TB2N—
rjri MODE1 TRoP—
TC2N—
TC2P—
XRST——p| XRST > OPEN
TCLKN—
Vi TCLKP—
— RS 1 TD2N—
TD2P—
TE2N—
RF
,J; TE2P— | |
1000twist
pair Cable
. or
PCB(Transmitter) PCBtrace

*1: If RS pin is tied to Vpp, LVDS swing is 350m V.
If RS pin is tied to GND, LVDS swing is 200m V.

16 /20



@ 10bit LVCMOS Level Input

Example:
BU7986KUT : Falling edge
Normal swing
Single—in / Dual-out mode

7Jr_ G\D
R1[9:0 ——»{R1[9:0]
Gi[e0] — (G190
B0 — (B0

Jri R2[9.0]
Jri G290
7},7 B2S0]
HSYNC——P|HSYNC
VSYNC——»|\/'SYNC
DE —»|DE
CLK IN—»{CLKLIN

CONT1+—»{CONT11
CONT12—CONT12

’J’%OO\ITZ

7}’7 TEST[3.0]

T Ivooe

FR/F

LVDSVDDJ

LVDSG\D)
Es

0.1uF
0.01uF

TAIN—]
TAIP—
TBIN—
TBIP—
TCIN—
TCIP—
TCLKN—
TCLKP—
TDIN
TD1P—
TEINF—
TEIP—

|
> S L ML XL ML ML XL L YL L ML

PCB(Transmitter)

*1 If RS pin is tied to Vpp, LVDS swing is 350m V.
If RS pin is tied to GND, LVDS swing is 200m V.

1000wist
pair Cable

PCBtrace



@ 10bit LVCMOS Level Input

Example:
BU7986KUT : Falling edge
Normal swing
Single—in / Single —out mode

Mo
L
o
0.1u VDD LVDS VDD
001UF s
0.1uF
7Jr— G\D 0.01uF
L\AﬁG\D;’_
R1[9:0] ——»|R1[90]
Gl[o0 —{G1[e]
B0 — (B0
’Jri R2S.0]
TAIN— ]
I DPOCO
TA1P—
7}’7 B2[9:0] TBIN—
=i POCOO
HSYNC——P|HSYNC
VSYNC——{\SYNC TCIN—
DE —»|DE BU7986KUT TC1P— Xm}
CLK IN—»CLKIN
OQONT{+——»{CONT11 TOUN— Xm
OONT12——|CONT12 TOLKP—|
 — TDIN—
L o] PPOCO
TEIN—
e D000
TEIP—_|
Vo TN [ )
T |
MODEO TA2P—
TB2N—
\bo
T Ivooet BRI
TC2N—
TC2P—
> OPEN
XRSF——{XRST TOLKN—
TCLKP—
Veo TooN—
T ;
RS TD2P—
TE2N—
RF TE2P— | | J
7; 1000mwist
pair Cable
PCB(Transmitter) p@o{m

*1 If RS pin is tied to Vpp, LVDS swing is 350m V.
If RS pin is tied to GND, LVDS swing is 200m V.

18/20



@ 10bit Small Swing Input

Example:
BU8254KVT : LVCMOS level input/Falling edge/Normal swing
BU8255KVT : Falling edge
Mo F.Bead *3 F.Bead 3 o
L vy
gnanl
;;;; 0 LVDS VDD| LVDD ;;0;1;F
0. 10F QD @D . 1ul
00IF o T o ¥ 00WF
0. 1uF| 0. TuF|
0. 01uF 0. 01uF
COLKIN——|QKIN CLKOUT———» CLKOUT
R4——»TAO LS QD! LaD RAO———»R4
— > —
RT———»|TA3 PLL VDD PVID RA3———-R7
%—»% ,:,IL; Iz &4—»%
—> ar 4 >
%—»% P'“m',,l, 0.1F 0. 1uF ,},‘m %—ﬂég
gg .I % 0.01uF - 0.01uF %12_>89
—> — —
TAN— RA
G——»{TB3 RB3——» (8
@ P 1B4 TPl }mx 1(1)9% RA+ RB4——» (9
B— B RB5|——> B4
B5——»{1B6 B RB- RBS—»>B5
i DOOAN [ee=z b —
B—p|T0 TBP— R+ R2——»- B8
BQ—P}C(% Tov— -~ $_>
}-BYN _’ nu _»
VSIN——» |15 - X:XXK 0= - RCS———> VSINC
—> . ~ ——p
i —i = D00 [wet B meosaor Q—2%
@—p{T3 TaKP— RoLk+ ROG—— G3
B —p{T4 o] oD RA— B2
— w| POOAQ [wez |, L
+ R—»|TE 1 ' REO—— RO
— ot . i
—> e —p
61— TE3 Tl X:X)CX: 1mQ%¢ REr RE3——- G
B0—p{TEA - L rEe REA——- B0
Bl——»{TE5 RES|————» Bl
J’%TEG RE6) OPEN
YXRST——»|XRST 100Qtwist PDl¢——PD
AR *4 . .: pair Cable OEj¢———0CE
N . or
. % : RS 4 POB trace
Lo X
......... RF RF
7J; wr
PCB (Transmitter) PCB Receiver)
*3 : Recommended Parts:

*4 :

F.Bead : BLM18A—-Series (Murata Manufacturing)
RS pin acts as VREF input pin when input voltage is set to half of high level signal input.

We recommend to locate by—pass condenser near the RS pin.
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TOFP64V

<Dimension> <Packing information>

Container Tray(with dry pack)

Quantity 1000pcs
Direction Direction of product is fixed in a tray.

of feed
el el

12.0+0.3

10.0+0.2

32

12.0+0.3
10.0+0.2

L 0.125+0.1 5— D
oE LRl
oo
+|+| 0.5 02:01\ (AT 0.1 D
ol -
<Hlo

8l
’ [ol[olft]iol o]

2XWhen you order , please order in times the amount of package quantity.

(Unit:mm)

@ The contents described herein are correct as of June, 2008

@ The contents described herein are subject to change without notice. For updates of the latest information, please contact and confirm with ROHM CO.,LTD.

@ Any part of this application note must not be duplicated or copied without our permission.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard use and operation. Please pay careful attention to the peripheral conditions when designing circuits and deciding
upon circuit constants in the set.

@ Any data, including, but not limited to application circuit diagrams and information, described herein are intended only as illustrations of such devices and not as the specifications for such devices. ROHM CO.,LTD. disclaims any
warranty that any use of such devices shall be free from infringement of any third party's intellectual property rights or other proprietary rights, and further, assumes no liability of whatsoever nature in the event of any such
infringement, or arising from or connected with or related to the use of such devices.

@ Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or otherwise dispose of the same, implied right or license to practice or commercially exploit any intellectual property rights or other
proprietary rights owned or controlled by ROHM CO., LTD. is granted to any such buyer.

@ The products described herein utilize silicon as the main material.

@ The products described herein are not designed to be X ray proof.

The products listed in this catalog are designed to be used with ordinary electronic equipment or devices (such as audio visual equipment,
office-automation equipment, communications devices, electrical appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of reliability and the malfunction of which
would directly endanger human life (such as medical instruments, transportation equipment, aerospace machinery, nuclear-reactor controllers,
fuel controllers and other safety devices), please be sure to consult with our sales representative in advance.

Contact us for further information about the products.

San Diego TEL: +1-858-625-3630  FAX: +1-858-625-3670 Shanghai TEL: +86-21-6279-2727 FAX: +86-21-6247-2066

; ; Atlanta TEL: +1-770-754-5972  FAX: +1-770-754-0691 Hangzhou TEL: +86-571-87658072 FAX: +86-571-87658071

Excellence in Electronics Boston TEL: +1-978-371-0382  FAX: +1-928-438-7164 Nanjing TEL: +86-25-8689-0015 FAX: +86-25-8689-0393
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Dallas TEL: +1-469-287-5366  FAX: +1-469-362-7973 Qingdao TEL: +86-532-5779-312  FAX:+86-532-5779-653

Denver TEL: +1-303-708-0908  FAX: +1-303-708-0858 Suzhou TEL: +86-512-6807-1300 FAX: +86-512-6807-2300

Detroit TEL: +1-248-348-9920  FAX: +1-248-348-9942 Wuxi TEL: +86-510-82702693 FAX: +86-510-82702992

Nashville TEL: +1-615-620-6700  FAX: +1-615-620-6702 Shenzhen TEL: +86-755-8307-3008 FAX: +86-755-8307-3003

Mexico TEL: +52-33-3123-2001 FAX: +52-33-3123-2002 Dongguan TEL: +86-769-8393-3320 FAX: +86-769-8398-4140

Diisseldorf TEL: +49-2154-9210  FAX: +49-2154-921400 Fuzhou TEL: +86-591-8801-8698 FAX: +86-591-8801-8690

Munich TEL: +49-8161-48310  FAX: +49-8161-483120 Guangzhou  TEL: +86-20-8364-9796 FAX: +86-20-8364-9707

Stuttgart TEL: +49-711-72723710 FAX: +49-711-72723720 Huizhou TEL: +86-752-205-1054 FAX: +86-752-205-1059

France TEL: +33-1-5697-3060  FAX: +33-1-5697-3080 Xiamen TEL: +86-592-238-5705 FAX: +86-592-239-8380

ROHM CO,’ LTD.  untekingom  TEL 1441908306700 FAX: +44-1-908-236788 Zhuhai TEL: +86-756-3232-480 FAX: +86-756-3232-460
Denmark TEL: +45-3604-4739  FAX: +45-3694-4789 HongKong  TEL: +852-2-740-6262  FAX: +852-2-375-8971

21, Saiin Mizosaki-cho, Ukyo-ku, Kyoto Barcelona TEL: +34-9375-24320  FAX: +34-9375-24410 Taipei TEL: +886-2-2500-6956 FAX: +886-2-2503-2869
615-8585, Japan Hungary TEL: +36-1-4719338 FAX: +36-1-4719339 Kaohsiung TEL: +886-7-237-0881  FAX: +886-7-238-7332
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