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About Richtek

A professional analog IC design company
Founded: Sept., 1998

«Capital: NT$1.18 Billion

«ISO 9001 Certified by RWTUV

*ISO 14001 Certified by RWTUV
‘Employees: 534 (TW & W/W) by May, 2009

*Our Location
 Headquarters: ° Hsinchu, Taiwan o Tokyo, Japan

« Branch Offices: o Taipei, Taiwan 0 Eindhoven, The Netherlands
o Shenzhen, China
o Shanghai, China
0 Beijing, China
0 Bundang, Korea “Best Third Party Support”
a Silicon Valley, US Awarded by Intel
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Our Location

Silicon Valley, US
Tokyo, Japan

The Netherlands, Europe
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Patent Status Brief — A Cumulative Chart

Patent Application

- muUS
O Others
150 | .

100-

501

1999 2000 2001 2002 2003 2004 2005 2006 2007 Year

Note: Granted Patent Number — 40 US, 88 TW, 5 Others
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Revenue Growth

300 -

200 -

100

0 == L1 [ ]
2000 2001 2002 2003 2004 2005 2006 2007 2008f

O Net Sales (USD$M) 11 22 36 65 72 87 139 196 260

CAGR 2000~2007 > 50%
2008 is a tough year but we still expect 30~40% growth

7

RICHTEK



CONFIDENTIAL

Product Applications

RICHTEK



NNNNNNNNNNNN

RICHTEK Position

°* WLED Driver --- Asia #1 and move toward WW #1.
* Moving toward to Smart Phone & GPS Market.

Multi-Channel IC move toward TWN #1.
Growth Engine for 2008.

=

N
-
oL
NG

°* NB Panel Power Solution Move toward WW #1 in 2008.
* Design-in Samsung, LPL, AUO & CMO.

k * Growth Engine for 2008.

/
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RICHTEK Position

* WW #2 Position.
* VVcore --- Continue moving toward 35%~40% WW share.

* Intel & AMD MB Vcore enabled 3rd party.

* WW #1 Position.
* nVidia & ATi enabled 3rd party.

* Growth Engine for 2008 & 2009 Revenue.
* Intel & AMD NB Vcore enabled 3rd party.

A\

* WW #1 Position in Wireless LAN Business.
* Intel, Atheros, Ralink, Qualcomm reference design.
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Key Customers &

« Mother Board & Notebook @ comear wistron
iz DAL ASUS Foxconn + MST (& 6 asare

« LCDTV & LCD Panel market

« Datacom & STB & DVD
Foxconn HUMAX Gemtek AUSI oV

IIIIIIIIIII
Realizing IDEAS Together

" [ — @ BénqQ, @ Lc Alrima @C/I FoXconn

Arima Camputer Conpocatian
smart mobility

« DSC & GPS
canon JEWY 10 g [ aisk

Delighting You Abaays

Platform partners
Y > Rahnk
(intel) (<)

L/ QUAL{: DS2 ‘ L 11
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2007 Sales breakdown by Application

Storage vea DSC

0
LED Lighting & Billboard *”° 6% 8%

3%

GPS
4%

Datacom & STB LCD TV & LCD Panel
14% 13%
Notebook
3%
. Mother Board
Mobile Phone 24%
21%

4 Major focus + 4 Raising stars
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Product Categories

PWM Converter
Multiple Phases VRM PWM

Notebook System PWM IC
Buck DC/DC Controllers
Buck DC/DC Converters
Boost DC/DC Converters
Charge Pump WLED Driver
Photoflash Capacitor Charger

Linear Regulator
Ultra Low Dropout LDO

Ultra Low Noise LDO
High PSRR & Low IQ. LDO
Quick Response LDO
Small Package LDO
Multiple Output LDO
DDR Bus Termination Redulator 4

Protection IC
USB Power Switch

Interface Power MUX
Reset & Voltage Detector
Battery Charger

OVP Protection

Power Management IC
ACPI Controller

Mobile Phone PMU
DSC Multi Channel PMIC

TFT-LCD Multi Function PMIC
MP3 One Alkaline PMIC
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713 LED Driver Products

Part No. Description Part No. Description
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RT8450/B: m%&. aiF . £3h8e KThZELEDIRAIC

vco

BUA 0 O|SN
3 ' 0|SP

SSo
T T

Q
ACTL

=
‘\|_7‘(

v—\/\/\vj—_ OGND

ISP [ = 16| =3 vCCi1
ISN (2 oee- L 15| =3 vee2
ve 3|3 | 114 F sw
ACTLLC |4 |} GND 11313 sw
DCTL 1|5 | 1 12| GND
ENIIBL 17 11| E2 GND
ovP |7 ~T°°°T 10— GND
sSsC1]8 9 [EJ GND
TSSOP-16 (Exposed Pad) WDFN-12L 3x3
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RT8450/BJifi7 52 X
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RT8450/Bt: 5 4lifiE -- ¢ 7 1E

Vigp — Vign
(mV)
&

190

DCTLo
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RT8450/B1] W

=

AT E LED WO IRIAE RLZ —, BN R 23 I LED G S B R S8 R AL
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RT" 0.560hm for 320mA

Vin O

C1
2.2uF/50V

R2
20K

[C—— ACTL OVP

ILED=0.19/R]]

VC  GND
SS PGND
10nF

D1
1A/40V
\ T
U1 Cc2 LED
RT8450 2 2UF/50V \\: D2 LEDH
VCC1 ISP
VCC2 ISN
EN L1
C—— DCTL SW Y
15uH/1A
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0.56o0hm for 320mA

NN\
ILED=0.19/R]|

D5 D1
R2 TVS-36V 1A/60V
30K U
c10 RT8450 LF/75v
IH H vCcCc1 ISP
1uF VCC2 ISN
EN L1
O—— bcTL  sw YTV
15uH/1A
[—— ACTL OVP
VC  GND
SS PGND
R3
10K
—_ c3
10nF
= c4
3.3nF

D2

LEZI?TE&LEDEE
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R1
éawmmmwmA
Iled=0.19/R1

L D1 1A/60V
15 uH /1A 60V> (1+R4/R3) *R3*1.2V>Vout+0.19
VCCO Ty YN ﬂ_. ° R
R5
30K u1 c1
Veor sw %.ZUF R4
EN ppe—
s \S/g ISP
——47uF SN
; —— DCTL OVP
g O—— ACTL GND D2
R6 JAOK V¥ e0

é 10K

C4
10 nF

RT8450

R D2AC R LEDIT 4
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~ =
CGI I4.7u/5ov
L2 H D3
veeo SAAS P
22uH/2A
ss24
Vin + nf Vlied HLRFILZI/NT 60V
R10 D4
20K W .ep
u2 N .
RT8450 D4R DT H
R8
vCc1 sw R7 0.56ohm ; 430K
VCC2 ISN
EN LEDHLYi=0.19 /R7
ISP
O— DCTL
oVvP
cs R11 O———/ ACTL
4.7uF 10K vC  GND 60V> (1+R8/R9) *R9*1.2>Vout+vVin+0.19
SS PGND
R12
10K
R9
10K
—_— cs8
10nF
- c7
3.3nF
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J Y
RT8450/B)v S ﬁlJ - MR16);
~ =
R1 1.2R
KOR0d” CON2
R2 1.2R 1 LED-
HON03 AD_1.6X2.0
X X Iled= 0.19V/(R1//R2)
D2 D3
A SR24 A SR24
SOD-123 SOD-123_| C2
< _|< —T~FCA 470uF/25V
CAP-AEC-8X11. R4 L1
—— C3 100K 33uH/2A
NC
CON3 Lo Cosov;osos GLR0504 L
L%l—.f’é’fg,—{f‘é . 4.7u/35V/Y5V 4.7u/25V/Y5V
. 0 C120! Ut C1206
1 2
CON4 ol 2 :gﬁ gggf 1 D1 CON1
TC1_5X12_7X4 310 sw o 1 N 2 1 LED+
HOLD_2X5X1.6 5 ol i ACTL o GND g K A PAD_1.6X2.0
o D5 3 6 Eﬁ”— o 033 7 OVP SR24
D4 A SR24 10K o SOD-123 R6
A SR24 SOD-123 RO603 T8450,, 300K
SOD-123 |« WDFN_12L 3X3 RO603
< ——=C5
c4 = 10nF/25V |
3.3nF/25V C0603
0603
R5
10K
R0603
1. For 350mA : 3 Serial LED String
26

RICHTEK



RT8450/B)»

S| — 12ViRE,

EXT MY

CONFIDENTIAL

~ ~
D2 sr1e
12VSs o
D3 srie 171
12VW O FL—
i Tled=0.19/R9 == c1s
ca R9 / | 47uF25V
R1a | 1uF/spV 0.950hm
L2 33y D1 sri6
430K ) 1 ~ 1
R15 PL
10K = ISP2/LED2- VOUT2/LED2+
5%
R16
R13 2000hm
R6
200K 10K
U2
= ISP2 1 16 C5
ISP vce2 NERTY
ISN2 2 15
ISN vcet R11
vcz — ==
31 ve sw 4 430K
4 13
ACTL sw
5 GND 12
DCTL GND
51 en enp M
§ ovP2
E%‘:ER 5.6 “ ovp GND 12
- ss2
" R7 8 |qs G 102
“Ilc1a 10K 7| c7
—_— 10K R{2
[1uF 10k | 10nF RT8450_PTSSOP16 =
etz
~BnF
R10
= = 10K
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WCC
B\VC
EN%iD%dOW" ?D_é_c 5 GBIAS
1.4V
vec ol Ws —ésv—ﬁjGATE
4.5V:‘:> L =
ovpcib_li: . 100"% GBIAS
1.2v R e} rL PWMOUT
> PWMDIM
100mY
Ve oISW
BuA J "l ISN
NSRS a—
DCTLO—EEEQV = 12y
é GND
A(?TL
28%=
© >0 GBIAS | 16| GND
m}ll‘iﬂf”l‘tﬂlfi GATE |2 15|33 vee
GBIAS [ w112} NC
oATE [ ..-';ND Fi s PWMOUT |3 14|11 OQVP
PWMOUT [31 { 1 [y oere ISw [—]|4 13|[J EN
Isw [} = [¥1ACTL PWMDIM |5 12| NC
EIEE] ISP |6 11| ss
=552 ISN |7 10|43 DCTL
s Ve |8 9 |1 AcTL 2
o
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RT8452% = Al fif -- 674

Vout
60V MAX
10L H R2
o A . 180mvV
4.5V to 40V ° T b L 180
T o5
RT8452 I‘]uF s

VCC GATE 2——| =
4 R3
EN ISW ej_\,\,\,i +

9 AcTL ISP
O—S DCTL ISN
8
11
1

Ve PWMOUT

7
3 I'_
PwmDIMIE—o 11 il
S8 14 L
ovP

o R4

c3 GBIAS R ovour
c2 TFione | | GND

IsnF :I: I C4 £6, Exposed Pad (17)
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Vin

L1 22u/2.5A
Y'Y Y °

D1 3A/60V

OVPIXE MN48*1.2=57 .6V

gr

c8
2.2u/25V

R10
10K Q2 R7
AP9477K
15 vee  GATE |2 47K
18 EN isw 4 R%ﬁy&:L
0—2 AcTL isp -8 —
% perl s
8 3
R11 VC PWMOUT — | oo
10K (LI PWMIDIM | 5 ——2.2u/50V !\
RO 11 GBias Govp 4 X
10K o
c4 2 eap17 RS
——10n 10K
c3 c5
——3n ——1u/10V

R22
0.4ohm

Iled=0.19/R22

D2
LED

D24 K LEDLT £
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5245 — 7+ True PWM Dimming

Vin

L1

22u/2.5A
YY)

D1 3A/60V

OVPIXE MN48*1.2=57 .6V

c8
2.2u/25V

gr

R10
10K Q2 R7
AP94TTK
15 [0 e oare 12 47K R22
13 4 R 0 0-4ohm
EN ISW 3¢K}&t1_
) ] 1 Tled=0.19/R22
o ACTL ISP
% perl s
8 1 ve pwmout 2
R11 | cs D2
10K 1| oo pupim 12 ——2.2u/50vV LED
R9 1 S 14 N
GBIAS GOVP . |
10K D2AR R LEDL]
c4 2 eap17 RS
——10n 10K Q
c3 cs5 E AP947TK
— —=1u1ov

PWM Dimming
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150 — TR R A

RT8452)

D1 3A/B0V
vin L1 22u/2.5A
O Y Y Y\ ° ﬂ_,
D2 p2AYFLEDL] H?

R10 V¥ 10

10K | Q2 c6 §

AP94TTK e
15 1o caTE 2 2.2u/50V Z<77K
130 EN isw 2 - RZ\P\O?@—“p
9 6
O—24 ACTL ISP
o104 DCTL ISN z Ro2
R11 8 1 vc pwmouT 2—o 0.40hm
— 10K 11 5
SS PWMDIM —>—=0
s Su2sv Ro 1 o |, T1el4=0.19/R22
GBIAS GOVP
10K
[(e] N N
% N OVPBEE K 48*1.2=57 .6V RS
——1on 10K
c3 cs5
——3n ——1urov
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ACTL

1SN |7 Jvcce
ve |2} V7 sw
ACTLLC |3 ! 161 GND

EN [ — 1SS

SOP-8(Exposed Pad) ¥
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RT8453/4) F S48 — [ &V

2.2uF
Il
1
R3 0.560hm LED1
VING ® N/«/
Iled= 0.19V/R3J3
LEDFE& LEDHR
R9 D1
100K SR24
U1 RT8453GSP
8 1
— vce ISN
2.2uF 4
EN -
3 sSw YT
L ACTL
PWM/Analog Dimming " L1  15uH
21vc » onp 2
1o}
R8 _[c4 R5
30K —/— 10K
0.1uF
- c3
— cs6 10nF
3nF
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VCC o—

QVP o—

ENo—

vC

SSo

DCTLo—

0 GBIAS

G GND

GBIAS [T}
GATE [Z7} {GND

NC
SS
DCTL
ACTL

it

PWMOUT [ 3}
Isw [7}
Bietiile]

=
[m]
:

P Iy oy
io}

0y

GBIAS [
GATE [
PWMOUT [
ISwW [
PWMDIM
ISP ]

ISN ]

VC

[==RE N I o B L [ - S T ]

16
15
14
13
12
11
10

1 GND
1 VCC
1 OVF
1 EN
1 NC
155
1 DCTL

—1 ACTL 43
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RT8451% = A fi# -- G4

Vigp — Vign
(mV)
&

190

VacTL (V)

DCTLo ﬁ o ; +
i :
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RT8451 ) H 5241 — 40V %

bW
B
=t

VCCO——o * I
R1
R3 U1 2 0.560hm
20K
VCC ISP —_— 2
2 2uF
ISN 7
| N DIACHLED AT H
D2 D1
1A/40V V¥ ep
VC  OVP ] N
— 1 H
4.7uf ss  GND L~ |
R2
- é R2 — 15u/1A
10K |E Taiaov
—L o, O—ACTL Gate
50nF
"—— DCTL Gbias
— 5
C5 RT8451 I
0.2u
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HFd: Gary_zheng@richtek.com
Ksen_sang@richtek.com

#7<: Hans_tao@richtek.com
Antsin_wang@richtek.com

H#edt: Paul_wu@richtek.com
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www.richtek.com
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thank you.




