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: Omnipolar Hall-Effect Switch

Function Block

M :
i ? o 1 i Competitor :
[ segawe LI e | | ATHLED
| i A3209/10/12/13/14
I
| | I TLE4913

Hall + | 224 ouTtPuT
Piate [—- L—{ ﬁ—% ¢ MLX90248
L ________ Chopeer Sompsrsier _EELL _____ |

GND
P/N V,y (V) | Bop(Gauss) | Brp(Gauss) Package
AP9248 |2.5~55 T35 +18 SOT23-3
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Omnipolar Hall-Effect Switch
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Application :

1. Mobile Phone
2. Notebook

3. P-DVD

4. Reed switch replacements

>|
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. White LED Driver

P/N Circuit Application
AP3602
AP3605
Charge Pump
AP3606
Less than 7 Inch LCD Panel
AP3607
AP3019/A
AP3030
AP3031 Boost 7~10 Inch LCD Panel
AP3039 More than 10 Inch LCD Panel
AP3012 LCD Gate Driver & Bias Voltage

w w w . b c d s e m i . c o m
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. White LED Driver

AP3606/AP3607

1X/1.5X Charge Pump

Function Block

TC1—TC1+ Tcz- Tcz+

g 1X/1.5X Ch P ‘ gt +
ST Current Sink
‘ A%ND
101222 % Current Limitation ‘ r Com petltor
o PGND RT9364
=N |, [“Shutdown | uvio || orsp | J7
Delay
16 Steps Pulse . vout2 Application :
. S o sl 6 Channel Current Sink —
Dimming Controller % }7 1. Mobile Phone
S GG o O o 2. MP3,MP4
D1 D2 D3 D4 D5 D6
P/N Vv (V) | Channel |Current Match| Frequency | Efficiency Package
Number (%) (MHz) (%) J
AP3606 | 2.7~5.5 4 T3 1.0 Up to 93 QFN3*3-16
AP3607 | 2.7~5.5 6 T3 1.0 Up to 93 QFN3*3-16 |,
BCD SemiConductor Manufacturing Limited @ 2003 All rights reserved .. !"l .. BECD SEMICONDUCTOR
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. White LED Driver

Application Circuit

Cl 1uF C2 1uF \
/
D1 D2 D3V D4 D5 W D6
4 4.4 - TRRERRPR
i & N &
vn © © © &l
Li-ion Pulse Input 2 13
== @I 9
BATTERY 1UF 8 12
5 =Y AP3607 D3
7 15 f voutz pa L
16 Voutl [a) D5 10
5 5 9
couT —— AGND a D6
1uF d
Cl 1uF C2 1uF (_D
D1V D2 W D3 W D4
R I TR RPN
0 X N &
i Vin o O 0 O
Li-ion Pulse Input
CIN
BATTERY 1u 8 13
= EN AP3606 D1
= i ! 141 \out2 D2 |2
16 1 \out g b3 |1
5 9] 10
couT AGND a D4

1uF ©

Common-cathode drive

Connect the channel to V if not used

16 Steps Pulse Signal Dimming

{ VEN

i i

| !‘ il
|

EEN W W N HL,I-I- N b e e W W

1 - - - -rq -
|

1'!“""
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. White LED Driver

Charge Pump

ViN
A ——— G T
i T Aalel i 2X Charge P
¥ arge rum
HON {>3 @ 6+ o d :
I CONTROL -
I 11 2 4|
UL
i 0sC oy il :
1.25V _ 1c:] Vour
i =N COMP+ ! 2RI :
| ~ |
| R2 |
:_ ____________________ % — sz GND
V\ (V) o (MA) Frequency | Efficiency
(MH2) (%) Package
SOT23-6
2.7-5 |100 &V, =3V| 1.2 Up to 92
TSOT23-6 h i . ¢ o m
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. White LED Driver

c Charge Pump

®
' AP3602
Application Circuit
i Application :
1 -
' 1. Mobile Phone
” 2. MP3,MP4
V=27V o 4.2V 4*910
C+ C-
O ’_L "n.l'rm vCIUT L - - » -
AP3602B
SHDN § g § g
e GMND ——
1D.u|:_— l 10uF ¥+ y=+ y=F ¥=F
- LED's W=3.2V
w ww . b cds e mi.com
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. White LED Driver

.C Charge Pump
&
Function Block AP3605

1.5X Charge Pump
+

Current Sink

| _44,
I
Y 5 ) 15
1M LoD - .5x Charge Pump - o2
3 Channe
15
] [
1

Source

|
I
|
age 12
Reference ] oTsh T Eta"ll::l'_-u" = ?Eh
|
I

P/N V i\ (V) Channel |Current Match| Frequency | Efficiency Package
Number (%) (MH2z) (%)
AP3605 | 2.7~5.5 4 3 1.0 Up to 93 QFN3*3-16
w w w . bcds e mIi. c o m
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S White LED Driver

e Charge Pump

Application Circuit

) ¢ High frequency dimming

C1 1uF C2 1uF

][]

Common-cathode drive

*

C1+ C1- C2+ C2-
N oM Dimmmg/ EN D1 ¥ | Float the channel if not used
1kHz to 50kHz
Vi D2
AP3605
Vour D3
lsgr D4 - - .
o |+ Lelent R P N Application :
satery Tf | e GND 1. Mobile Phone

\) 2. MP3,MP4

ww w . bcdsemi.com
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BC MANUFACTURING LIMITED

10



White LED Driver

€ Boost
&

————————————————————— ©===
- . b Features:
oRVER | 1. Over output voltage protection
wme >
1 | 2. Current Limit 1.4A
| " DETECTOR I
< ) 3. Current Mode
s ? e i i | 4. PWM Dimming (high frequency)
: - OSC-:LJIJ:'I:’_DR _ﬂ_n—n—n :I
s .
LED OVP Frequency | Efficiency
Vi) | Number | (v) (MH2) (%) PG
SOT23-6
—~ *
2.7~16 | 3*13 17 1.0 Upto92 | feotonc | o o o

BCD SemiConductor Manufacturing Limited & 2003 All rights reserved ’-. A ECD SEMICONDUCTOR
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¢ White LED Driver

Boost
@
&
Application Circuit AP3031
Application :
1. DPF
o L 4.7uH B > GRS
i VDUT
) m g ' I ] 3. PDVD
ZY= = 4. EPC
rl:“IN Vin SW ) .
10uF =7~ oV L Corywy =Sy =3313 gy =
' AP3031 N N R
O CTRL 3y =3 2
On/Off B |
GND
l seT Competitor :
o AT1313
MP3202
w W W . b cd s e mi. c o m
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. White LED Driver

c Boost

®
&
AP3039
Function Block
AP3039 is a high voltage low-side
2 = !\l-channel MOSFET controller
un ‘ == 0 Voo ideal for boost regulators.
<
EN : EN T REFERENCE | J
N R - Features

. o 6]3 1.Input Voltage Range 6V to 27V
A 2. 0.6A Peak MOSFET Gate Driver At

cs 3. 20ns Quick MOSFET Gate Driver

. Duty Cycle Limit of 93%

. Programmable UVLO

. Programmable Over Voltage Protection

ov

LOGIC

1.25v 7" m
5
M +
SAY
SHDN 17 %<i:i:

OSTD

COMP

O© 00 N O O1 &~

%} 8 . Cycle by Cycle Current Limit
: M s . Adjustable Soft-start SO1C-14
Y _— oD . Adjustable Operation Frequency from
Jj 400 KHz to 1 MHz
w w w . b cds e mi. com
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S White LED Driver

Boost
@
&
o S AP3039
Application Circuit
Vin : 6V to 27V /Y\Lfy\ S
% 1
| s ] A Ik " vewws | Application
Ve O T 1. Note Book
=l [ & ! [Jre L5 2. LCDTV
= orfov——|EN o 3. LCD Display Module

OWoO wTY>
|

RT
RT
) 4
J_— SS SHDN |—— ON| OFF \\

= Cs{ FB

®
Z
»)

|||—
I

ww w . bcdsemi.com
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. White LED Driver

AP3039+AP3608

Boost

Application Circuit

\éin : BV to 27V L 2 Vo
. 220l Ll
= M NN N
ol ] ] w1 Ha [ Jrov NEAY Y Boost Converter
UVLO i A N A
cs
o T O b TS *
RUVLO2| 0.47uF I I i
Jon T | aeaoss E o i Current Sink
= oFF[ON EN v .e ; ! :
oV 8*N
R . sA® " Fe | | -
RT 4
JAWT SS SHDN [—{ SHDN o |\\. |\\ \\
J CSSI FB |—FB CH2
COMP |
Reemp AGND PGND | —sce AP3608 i
— J=— J7 —IscL CH8
1 D~
- —PWM
Vce
CinZI OFF|ON Ve
o.mFI — EN
4 ISET AGND PGND
RISETQ i l
W W W b ¢cd s e m i cC o m
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. White LED Driver

C Boost
®
®
Function Block -
W ® m The AP3608 is an eight-channel
| - -
N p N e e A |_V ; constant current sink with current
| match used for LED driver. )
7
Dis:l:le Max (CHL...CHE) Min.(CH1...CH8 X FB
"B “/:E:en k. CHt cm* CHt cnrs cn£t cnIs c)ntz —I-. Featu reS
o | i —— 1.Input Voltage Range:4.2V to 5.5V
i 2.Maximum Output Current: Typical 200mA
o (25mA per Channel)
é | J 3.1 1.5% Current Match Accuracy
ISET E e __ ) . . . .
o 5o (el e 4. 31 Steps Programmable Digital Dimming
e = M (Per Channel )
= L oo i 5. PWM Dimming Control (All Channel)
scL X scL  |m DZ“;:'BQ _>: DFF5 ! | curentsik ek ]
i e | [ = BT e E 6. Open LED Self-Check & Protection QFN-4xd-24
=t | 7. Under Voltage Lockout Protection
tooness 3 a5 8. Over Temperature Protection

w w w . b cd s e m i . c o m
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. White LED Driver

¢ Boost

_ AP3019/AP3019A/AP3030
Function Block

uT Features:

DRMER

|

l

|

B | Vaer 200 mV
Vin ‘:’ 125V

1. Over output voltage protection

2. Current Limit

3. Current Mode

- l 4. No Need for External Diode
|

3 - E 5. PWM and Analog Dimming
P/N VIN (V) | LED Number OVP (V) Frequency (MHz) | Efficiency (%) | Package
AP3019 | 2.5~16 2~5 27 1 Upto84 |SOT23-6
AP3019A| 2.5~16 2~5 30 1.2 Upto84 [SOT23-6
AP3030 | 2.5~16 2~8 30 1.2 Upto84 |SOT23-6
BCD SemiConductor Manufacturing Limited @ 2003 All rights reserved [ | ] "! Blh ECD SEMICONDUCTOR

BP S BV ManurFacTurRING LIMITED
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. White LED Driver

C Boost

&
&
— — AP3019/A
Application Circuit
Vi 23V L1 Application :
o ARG ' 1. Mobile Phone
ﬁ 2. P-DVD
= 3. DPF
voSWo v Z 4. GPS
Control AP3019 . 5. MP3/4
Signal
CTRL FB———+
GND
= CI R1 g
w w w . bcds e mIi. c o m
BCD SemiConductor Manufacturing Limited @ 2003 All righis reserved
) "’ B
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. White LED Driver

C Boost

®
&
Application Circuit AP3030
V,, 23V 228
A L =
=4
L =4
¥ ==
. W Ve i Application :
Control == L -
Signal - AP3030 . i . 1. Mobile Phone
GND
J:WF 14}9% 2. P'DVD
T 3. DPF
- 4. GPS
° T 5. MP3/4
1
aal
— Vi SwW Vour
o AP3030 = 0224F
CTRL FB
GND
T WF 100 100
L w w w . bcds e mi. com
BCD SemiConductor Manufacturing Limited @ 2003 All rights reserved BECD SEMICONDUCTOR
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& White LED Driver

AP3019/AP3019A/AP3030

Analog Dimming PWM Dimming
e  Support the Analog Dimming
AP3019
AP3012A
- AP3030
//’" C—CTRL
! / Up to 2KHz
an /
1 | . AP3019
Ym0 PWM Dimming
— Vg, between 50mV and 1.5V, Vg linearly CTRL AP3030
changes from 0 to 200mV. It's used %or analog 1
dimming.. 1
\ — M
BCD SemiConductor Manufacturing Limited ® 2003 All rights reserved BECD SEMICONDUCTOR
gc MANUFACTURING LIMITED
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. White LED Driver

€ Boost

AP3019/AP3030

Vin=3.3V
Max. Drive Capability (LED)
AP3019 1*5 2*5 3*3
AP3019A/AP3030 1*8 26 3*4
Vin=5.0V
Max. Drive Capability (LED)
AP3019 1*6 29 3*5
AP3019A/AP3030 1*9 29 3*7

w w w . b cd s e m i . c o m
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S Boost Converter
Boost

Function Block

. i
I Lo sw
FB (P—_m DRIVER :
w ] v | i
i l START - ‘ro-mi
SHDN (:)4—>SHUTDOWN ~ 1 Qi GNp
| | :
I ez | JLILILD I
| il I
Lo o ______ 1
OVP Frequenc Efficienc
V\ (V) V) (I\q/IHz)y (%) y Package
2.6~16 29 1.0 Up to 81 SOT23-5
w w w . b cd s e mIi. c o m
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Boost Converter

L
S Boost
@
L
Vin L1 D
2.6V to 16V 10pH 1N5819 Vour
o ARAS ]
Y W 92|.QEI12I'(§ -
OFF I
ore o SN APIOIZ e +" 3 mow Application :
— ot GND R2 2 1. LCD Gate Driver &
| Bias Voltage
% 2. OLED Bias Voltage
e +15V FL—T-H'-—GL‘W -10V
= |
o !
"EF gy 4
1 Il I l_.
:I: ] L] l 1
VDD v SN, _N_ At DOSY
i LY i by ¢ e i i
L i 1 ¢ LT >
""""‘W"""'i*”jgf W . W WW .bocdsemi.com
AP3012 | 2 i
served . BCD SEMICONDUCTOR
c MANUFACTURING LIMITED
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. Buck Converter

Buck converter

P/N Circuit
AP3406/AP3405 Synchronous Buck
AP3003 Asynchronous Buck
AP3005 Asynchronous Buck
w w w . bcds e mIi. c o m
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S Buck Converter
Asynchronous Buck

@
L
AP3005
Function Block
EN Asynchronous
| | - P Buck Converter
|| oo ] 1 i
i tREF (0.8V) Bias Current Cureb L - i
| * > PMOS ' : .
. ('# " A ool [T Competitor :
| | ") MP1410/9141
| T J - o sw TD1410
: T 0OSP Oscillator ;(i) GND ACT406O
o Uy I
lo | Frequency | Efficiency |OTP/OCP/OSP Short
P/N V i\ (V) 0 ss Frequency | Package
(A) | (KHz) (%) (KH2)
AP3005 |4.75~25| 2 420 Up to 94 Yes 40 SOIC-8

BCD SemiConductor Manufacturing Limited ® 2003 All righis reserved

B BECD SEMICONDUCTOR

mp ro
BP S BV ManurFacTurRING LIMITED
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S Buck Converter

L
&
R1 20k R2 107k i )
YW N Application :
C1100pF |_—Teet -
d}_z | 1. LCD Monitor and
1 FB
= L1 22uH LCD TV
n . YNl AP3005 ISW, (Y'Y, SveA 2. P-DVD/Car DVD
EN r—— COMP | GND 22uF | 3. DVB
Cour | 18V
H2v ¢ — R. Y — O
DC Input — ON 20k APD240 A
22uF |  OFF Bl D
25V Optional | T ?E}:nF
' i = 4 i i
w w w . bcds e mIi. c o m
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m

S Buck Converter
4 Synchronous Buck
L
. AP3406/AP3405 .
Function Block AP3405 Pin Out
— = EFl ———————————————————— 4—V<'>N Synchronous v [T]]
i Shutdown Slope . BUCK Converter GrD 1]
Control Compensation Current Limit Current

| Detector Sense EN [CIT]

: Oscillator i -

| o Togc " S AP3406 Pin Out

I Viger With |06v| | L‘ |

| | Soft Start ArE;(i)flirer " | _
FB #5 B Comparator Tem?)\é(:arlture : EN [T 5[] B

: | Detector | oD |I )

!_ _____ —————————————————30-—! sw [T 4] viN

lo Frequency | Efficiency Ao
TP/UVL
P/N Vi (V) (MA) (MH2) (%) OTP/UVLO/SS Fr?}(lllj_lezn)cy Package
SOT23-5
AP3406/05 | 2.5~5.5 | 650 1.0 Up to 95 Yes 600 TSOT233.5

T =
BP S BV ManurFacTurRING LIMITED
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S Buck Converter

4 Synchronous Buck

@
AP3406/AP3405
Function Block
150K 300k - -
Application :
II}—'\N\: VY
R2 [ R1 1. GPS
y L Ls y 2. Portable Media Player
o 4 Loy S ERRP v VA T 3. Digital still and Video
2.5V to 5.5V AP3406-ADJ 4.7uH 1.8V Cameras
—_—C, GND Cour— 650mA
10uF I 10uF
w ww . b cds e mi.com
BCD SemiConductor Manufacturing Limited ® 2003 All rights reserved BC BECD SEMICONDUCTOR
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% Buck Converter
¢
&
AP3003
Function Block
‘REFIEI%\?E\:\ICE HREG&E&TORF—{STI\RT UP‘ iﬁ% if\?—i :LMQ A Asy n c h ro n o u s
rrrrr l | Buck Converter
" T e mme [ oo
V (V) o (A) Vo (V) Frzelgtlilezr)lcy Effzg/lf)ncy Package | Protection
AP3003-3.3 4.75-32 3.3
AP3003-5.0 7-32 5.0 ]
3A 150kHz | Up to 90% iggégg OCP&OTP
AP3003-12 15-32 12 )
AP3003-ADJ | Vout Related 1.23-28
TR S B T et

29




Buck Converter

L
®
&
12V 4 Regulated
Unregulated FEEDBACK DC Output
DC Input 2;.11H 3A Load I . .
1 AP3003-5.0v 2 -
o Vi UTPUT aae o Application :
Co 2 GND  ONioFF DI g 1. LCD Monitor and
470uF T ! Jj' 1N5822 223::!: LCD TV
1 L il 1 1 2. Car DVD/DVB
R1 R2 3.65k
3.6k
Wy
| % 2.5V
U 12\‘;‘ 4 = 4 C Regulated
nregulate: FF DC Output
DC Input FEEDBACK 33nF A Lond.
1 AP3003-ADJ 2 .
© Vin OUTPUT et ©
2uH |, _4 9q « (RZFRT)
Cp = GN3D UED'OSFF Lt Vg,=1.23 =Y
470uF 1 Cone
1N5822 220uF

wWooW W b ¢cd s em i . ¢ 0o m
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£ Audio Power Amplifier

L
Supply  Output Power at THD+D SIN Channel
Part Number Class Voltage THD*N=1%(mW) (BTL,Po=1W 4g) Separatio Package
V) rRL=a0) 9B dB)
V) sg@32q) BTLEQ)
AA4003 AB 2.7~5.5 0.08 2.0 0.1% 95 -80 TSSOP-20 SOIC-16
AA4005 AB 3.0~5.5 3 1.8 0.08% 100 -100 TSSOP-20
AA4003 application : AA4005 application :
1. P-DVD 1. Notebook
2. DPF 2. EPC

3. LCD Monitor

w w w . b c d s e m i . c o m
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- BCD Solution

C
®
@
m GPS
B Mobile Phone
HDigital Camera
BDPF/P-DVD
® MP3/PMP
w ww . b cds e mi.com
BCD SemiConductor Manufacturing Limited ® 2003 All rights reserved BECD SEMICONDUCTOR
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. GPS

C
®
®
AP3019/19A/30/31 for LED
AP3406 for COREVDD Driver
AP3406 For SDRAM E— AP3012 for LCD Bias
AP2121-3.3 for IO/RTC
AP2121-1.2 for PLL
AP2121-1.2 /1.3 for VDD alive
w w w . bcds e mIi. c o m
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Mobile Phone

C
®
®
Flash | RTC | DRAM |
| | | oA
\/
— MCU/DSP ABB (Analog Base band) RX ——\I—_‘
PLL | -
DBB (Digital Base band) RE A | /
Screen
Base Band “ ‘
|| || ||
Power Management ‘
WLED Driver OLED Bias || Hall-Effect Switch || CMOS LDO DC-DC buck
*AP3019/AP3019A || « AP3012 « AH9248 *AP2121/AP2125 *AP3406/AP3405
/AP3030
*AP3605/AP3606/
AP3607

W W

W

b cd s e m i

cC o m
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- Digital Camera

—_ CCDICMOS
N SEnsars
e

Lens

Motor Driver

AF Shutter 4 Motor Driver

*AP3012

e B0

Usar Interfaca
Graphic Buttons

SDRAM

FLASH MEMORY LED Bias

SD/CF/SM CARD e AP3012

Mol (p: _ 1
Microphone _=;_. E ‘ \
p %\ E * E: TFT LCD Display
D ) s LED Backlight
WLED Driver
AP3406/AP3405 for
Core/Processor/Me AR
mory/1/O « AP3019/29
w w w . b c d ! e« AP3602 E
BCD SemiConductor Manufacturing Limited ® 2003 All rights reserved BCL =
'@ Man *AP3605/AP3606 |o

Klo)



‘ DPF/P-DVD

C
&
L
Speaker /Headphone
Converter
AP3005 .,
\k 127 24
T
Converter Corverter
NOE FLASH
BV B
oo [B3Y SDRAN
LDO:
AZ1117&AP2210 Main Chip NAND FLASH
LOO 1.2V
4 in 1 card
reader
LD
j CEF
LCD bias
LED 2 UsBz.0 RTC
driwer
L_(::[) E3i£is: -5\\\H¥ w . b cd s e m |1 . Cc o m

AP3019/30/31 BY MaNuFACTURING LIMITED

sco{ WLED Backlightj © 2003 Al n‘gL AP3012 J BP £ BR BECD SEMICONDUCTOR
P\
36




. MP3/PMP

AP2121 )
AP2125 J

i Speaker
© AP3012 : )
AP3019/A : "
AP3030/31 : Headphone| AP3406/3405
AP3605/06/07 : for core
: voltage
N\ I
: N <_|_%\
! | Microphone
- 4 , _
% ! \ AP3406/AP3405
Video RCA Jacks R B USB Jack for mobile SDRAM
H voltage
Micro HDD U S B
,ZAE)CSO w w w . bcds e mIi. c o m
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LCD TV

C
L
&
S-video f—> Frame Buffer DDR || ROM code
YPbPr -f—> I
_ MLLA ADC —I .
Compositel ff—p >
Composite2 =
Panel link
al N — |LCD Panel
A COFDM Controller N Bicklig?\i
—I_Demodule
TV RF Tuner — | =
d |
+5V for MCU — ~
AC/DC +24V for Backlight MCU
Module +5.0V for TTL, Buffer
+3.3V for Controller, TTL and buffer
DC-DC | 17 5v for Frame buffer LED Backlight
+1.8V for Frame buffer AP3039+AP3608

DC/DC LD

AP3003/AP3005 AZ1117/AZ1084/AZ7805 cdsemi.co m

BCD SemiConductor Manufacturing Limited ® 2003 All righis reserved
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Q&A

Thanks!

w w w . b cd s e m i . c o m
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	Audio Power Amplifier

