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SILAN LED Lighting Solutions

Find what we can do......




Silan T =B F Introduction to Product Line

SILAN Power Management

Half/Full Bridge

<6W PSR MOS Inside

Power Driver
5W-25W SSR MOS Inside
AC-DC 25W-65W SSR MOS Outside
PFC+PWM controller
LDO
HV resonant controller (LLC)
SILAN
Power Products Car Charger
LED Display
LED Driver LED Lighting (AC/DC)
LED Backlight (TV/Monitor)
IPM

We are very optimistic about the LED lighting market and ,
have already released a variety of products and solutions. N\
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LED LIGHTING SOLUTIONS

DC-DC LED LIGHTING SOLUTIONS

¢ SD4252X SERIES - BUCK

¢ SD42560 — BUCK-BOOST

¢ SD42530 - 4 CHANNEL BUCK

AC-DC LED LIGHTING SOLUTIONS

¢ SD7529 = PFC Controller with SCP OPTIMIZATION
¢ SD6856 = PSR

¢ SD6857 - PSR + PFC
¢ SD6858 - PSR + PFC + TRIAC DIMMING
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DC-DC LED LIGHTING SOLUTIONS




Silan +=&BF DC-DC LED Lighting Solutions

, @ Input Voltage
E=l
S © @ Upto 60V
= S m Uptodsv
Up to 36V
< B ypto 30v
N SD42560 1
-—

SD42522/4

|

MAX LED Current(A) :
0.5A 1A

Vout(V)

10 20 30 40 50 20
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DC-DC LED Lighting Solutions

Silan =%

Max.
Input Frequency  Output CcC
Part No. Topology Voltage jitter Current Accuracy Efficiency Dimming
SD42522 BUCK 6V-36V Y 1A +1. 5% 96% 1 /
PWM/Liner
SD42524 BUCK 6V-36V Y 1A +1.5% 96% 1 dimming
SD42525 BUCK 6V-36V Y 1A +3% 96% 1 /

PWM/Liner
SD42528 BUCK 6V-60V +1.5% 96% dimming

SD42530 BUCK 6V-48V Y 1A + 1. 5% 96% 4 d1mm1ng
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Silan T =B F DC-DC LED Lighting Solutions

o
Key Features ‘ TYPICAL APPLICATION CIRCUIT ’
¢ 6V~36V input voltage range
¢ Buck average current mode
¢ Maximum 1A output current
¢ Efficiency up to 96%
¢ Excellent constant current accuracy =1.5%
¢ Built-in temperature shutdown and over
current protection
& Frequency jitter
¢ Linear/PWM dimming, and the ratio is 500:1
¢ Temperature compensation

Applications | Package: ESOP8 / SOP8 ]

¢ MRI16 (1*1W,1*3W,3*1W)
¢ Automotive, industry and general lighting
Ry,
-~
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Silan T =B F DC-DC LED Lighting Solutions

o —
36V / 1A Buck LED driver
Key Features ‘ TYPICAL APPLICATION CIRCUIT ’
¢ 5V-~36V input voltage range .
¢ Buck hysteretic mode .o o '
¢ Maximum 1A output current en f ,5\ I4
. . = \>|_N/ SENLS/E

& Efficiency up to 96%
¢ Excellent constant current accuracy +3% T —
¢ Built-in temperature shutdown and over current

protection
¢ Built-in line voltage compensation (patent), improving the Il

line regulation

& Low dropout overshoot current compensation (patent)

Applications | Package: SOP8 / SOT-23 ]
¢ MR11/16 (1*1W,1*3W,3*1W)
¢ LED Constant Current ‘
E@Sil
-
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Silan T+ =B F DC-DC LED Li'ghting Solutions

o —

36V /1.2A Buck Boost LED driver

_Key Features ‘ TYPICAL APPLICATION CIRCUIT J
¢ 5V~36V input voltage range
¢ Buck-boost average current mode Vin O——
¢ Maximum 1.2A output current (Buck mode) o I %
& Efficiency up to: Buck 96%/ Boost 95%/Buck- Q?WT,? ' J_@
Boost 83% L I
¢ Excellent constant current accuracy +1.5% SENSE- SE:SE+
¢ Threshold value of over voltage protection:

40V (Boost/Buck-Boost)

¢ Built-in temperature shutdown and over current
protection

¢ PWM dimming and the ratio is 500: 1

¢ Frequency jitter

i ——1l

Applications [ Package: SOP8 ]
¢  MR16 (4*1W, 5*1W)

* Electronic transformer ‘ n
&  Solar LED Lighting e Y
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Silan T+ =B F DC-DC LED Li'ghting Solutions

MR16 powered by AC12V-AC24V

5 )
VN SENSE
= (s)xc  SD42525E swi(1)
c1

3*1W SD42522 Solution 5*1W SD42560 Solution 3*1W SD42525 Solution

Advantages

1.The efficiency of SD42522 and SD42525 solutions are up to 88% with easy heat sink
processing

2.SD42560 boost-buck solution is suitable for applications with changing input voltage. It
is can be used in 5W solution.

Customers

S

1.SD42522 solution is the mainstream in China with largest delivery. o
2.SD42522 solution has been mass used in HANSOL LCD,SAMJIN LND of Korea, etc.\
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Silan +Z#HEF 'DC-DC LED Lighting Solutions

MR16 powered by Electronic Transformer

@ D5
T M
s ; o D1 D2
O D3 D;‘f
e = (7)vop  SD42522 O
O AC2
m; I
3*1W SD42522 Voltage Doubling Solution 3*1W SD42560 Buck-Boost Solution

Advantages

1. Current change on LED is less than 3% when the input power supply on the electronic transformer is from

narrow voltage (AC85V~AC132V or AC190V~AC265V)
2. Efficiency of SD42522 Voltage Doubling solution is up to 85%.
3. SD42560 Buck-Boost Solution features small PCB size.

Customers

1.8D42522 voltage doubling solution has already past the
test held by Japan’s SHARP

2.SD42560 solution has been tested by OSRAM Sunny
World (Shaoxing) and compatible with about 80% of the Uncontinuous waveform from The voltage after ieation less
electronic transformer with light  than the normal werking voltage

OSRAM Electronic transformers. load e e 5
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Silan T =B F DC-DC LED Lighting Solutions

T~

60V /1A Buck LED driver

Key Features ‘ TYPICAL APPLICATION CIRCUIT ’

6V~60V input voltage range

Buck average current mode

Maximum 1.0A output current

Efficiency up to 96%

Excellent constant current accuracy *=1.5%
Built-in temperature shutdown and over current
protection

L 2R 2R 2R 2R JR 2

¢ PWM dimming and the ratio is 500: 1
¢ Frequency jitter
¢ Thermal compensation =
& Optimized for instantaneous current
Applications Package: ESOP-8

¢ Daylight lamp, street lights

¢ High power LED driver
¢ Automotive Lighting, general lighting

Customers

CSS;)Silan
1. Testis going on in LG, Hansol (for Samsung) of South Korea and FSP of Taiwan. S
2. Some customers in China has run the small patch production.
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Silan T+ =B F DC-DC LED Li'ghting Solutions

60V /1A Buck LED driver

: Comparison with major competitors

Features SD42528 MPS2481 LM3404HV AP8802H
Max. Input 60V 40V 75V 60V
Voltage
Max. Output 1A 1.2A 1.2A 1A
Current
Work Method ANCIELNOIdd-ll Average Current | Controlled on- | Hysteretic PFM
Mode Mode time Mode Mode
Sense Voltage 100mV 200mV 200mV 200mV
Current +/-1.5% +/-1.5% +/-3% +/-5%
Accuracy
Dimming Analog or PWM | Analog or PWM | PWM Dimming | Analog or PWM
Method Dimming Dimming Only Dimming
@‘)Sil
o
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32W / 700mA DEMO BOARD

-

" B F DC-DC LED Lighting Solutions

Key Features

<

¢ High input voltage(60Vdc)
¢ High efficiency (up to 96%)
¢ Excellent constant current accuracy =1.5%
¢ Linear Dimming (0-10V dimming signal)
¢ Short LED protection
¢ Thermal shut down and auto-recovery
DEMO Spec ]
Description Symbol Min. Typ. Max. Unit Notes
Input Votage Range Vin 48 60 Vdc
Output Voltage Range Vo 42 Vdc
Output Current Range o 700 mA 0.5% Accuracy Current sense resistor is
recommended
Current Ripple(pk-pk) 50 mA Vin=48V, 12LED in Series
Voltage Ripple(pk-pk) 0.5 Vv Vin=48V, 12LED in Series
Current Regulation 1% 1.5% Vin varies within the spec,.,
Efficiency n 96% 99% N -
DEMO Size 37X63 mm WXL
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DC-DC LED Lighting Solutions

32V /| 700mA DEMO BOARD

: Schematic Diagram(Analog Dimming)

Removable!

s ==

Dimming signal
VAD] Range:0V~10Vdc

Linear Dimming Circuit

: Efficiency Test and Load Regulation Constant !

Series efficiency

9LED - 0.451 28.63 0.701, 0.9271
11LED 0.532 34.89 '0701: | 09578

>96% !
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Silan T =B F DC-DC LED Lighting Solutions

32W / 700mA DEMO BOARD

Analog Dimming Test LED Current and Voltage Ripple
Telk - @ Stop I Paos: 0,000s MEASURE
0.75 -
lo=Iset
07 . . .
0.65
06 —=— |ED tlo(A) | /
0 current lo(A) /./
05
045 el
2 o4 . | CHz
. | Pk—Pk
£ o0 - 3 45,0rmd
3 025 e 1 LHZ
= ‘ Freq
g } 2*,//\‘ N \/f” W
e | ‘L,/‘i 303.0kHz 7
0.1 A~ | CH2
0.05 | Fean
o1 . ‘ ‘ ‘ ‘ ‘ ‘ . ‘ ‘ B2
1 2 3 1 5 6 7 8 9 10 CHZ2 S0.0rmaBw M 250 05 CH2Z ™ 2004
Dimming Signal (VADJ) | STopen Push an option button to change its reasurernent
LED Current VS Dimming Signal |

Dimming Method:

*lo=0A, when Vadj<1V or Vadj open
lo varies linearly, when 1V<Vadj<9V

-‘,%?
i

=
P
—
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Silan T =B F DC-DC LED Lighting Solutions

T

4 Channel 48V Buck LED driver

» Key Featu res { TYPICAL APPLICATION CIRCUIT }

6-48V input voltage range

4 channel outputs

PWM dimming and analog dimming
Enable function and external shut down
Maximum 1.0A output current

0.60Q built-in Power NMOSFET
Frequency jitter

300KHz fixed switching frequency
Excellent constant current accuracy *=1.5%
Built-in over temperature, over current
protections

¢ Efficiency up to 96%

Applications Package: HSOP-28

¢ High power LED lighting
¢ General lighting

L 2R 2R 2R 2R 2R 2K 2R 2K 2R 2

: Advantages

HSOP-28

¢  Fourinductors using the same magnetic core can be used to reduce the BOM cost. o
llap ts -

¢  The typical operating current of open circuit is 3mA, which make the power dissipation of the \\
circuit meet the 500mW requirements of Energy-star.
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50W LED DRIVER DEMO BOARD

_Key Features DEMO PHOTO

¢ Maximum 48V input

¢ 4 channel outputs

¢ One Magnetic core for 4 output
inductors

¢ Efficiency up to 98%

¢ Very low cost for high power LED
drivers

DEMO is

available !
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50W LED DRIVER DEMO BOARD

B F DC-DC LED Lighting Solutions

DEMO SPEC
Description Min. Typical Max.
Input voltage Range Vin 38 48 Vdc [See (1)
Output Voltage Vo 33 Vdc
Output Current lo 310 330 350 mA 0.5% Accuracy resistor is recommended
Output Current Ripple 20 mA Vin=42V, with output capacitor
Output Voltage Ripple 130 mV Vin=42V, with output capacitor
Delay Time 12 ms
Hold Time 30 ms
Current Accuracy +/-1.5%
Efficiency n 98%
DEMO Size 45.5*34.3 mm
(1) The Maximum Duty Cycle is about 87%, make sure that Vin*0.87>Vo

'\:“Qsi
\
1%
Sty
e
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50W LED DRIVER DEMO BOARD

SCHEMATIC DIAGRAM

One Core !
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(S0 Silan +=MET DC-DC LED Lighting Solutions

50W LED DRIVER DEMO BOARD

Vout=36V

Ich(A) Efficiency is
Vin(V) lin(A) Pin(W) Po(W)  n(%) A(mA) up to 98%

ch1 ch2 ch3 ch4
[ e\ | 195 | 03w | o5 | oaw | 050 | s | eros | s} o\
[ e || 1109 | o3 | ose0 | oae | 09 | wma | s [[osm || | 19 || @FTHUIAT

variation

o/ | 1o | osm | o | oo | oo | wor | arsa [lgorg/| 22 | | | JLLiiil s

channel
LOAD REGULATION TEST

Vin=42V
Ich(A) Max. current

Vout(V) - :
ch2 ch3 cha changing is
22

ch1
o\ | oss | pad | ows— o
T || ow | Jom| | ow | om
o J| ow | lowe] | ow | omo

<
=3
-
)
Q
o
o
>
o
S
Q
o
7]
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AC-DC LED LIGHTING SOLUTIONS
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Silan +: 7 F /AC-DC LED Lighting Solutions

D [ O
E’ ¥
” § SD7528+SDH6299+SD42528
g
=00 SDH6128+SD42528
o
()
20
59
o O
Sh
-
(O]
0 Z
s
=
(/)=
o ¥
ee
» E Output Power(W)
: ——

50

Part No. Application  Output power  CC Accuracy Efficiency Min.PF TRIACdimming Features
SD6855 HV spotlight 5w +5% 75% 0.6 N PSR Drive TR

SD6857 Bulb,daylight S5W-28W +3% 90% 0.95 N PSR PFC

SD7529 Daylight 18W +1.5% 87% 0.96 N PFC
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Silan =B F LED Lighting Solutions

PFC Controller(2012 Q1 Release)

Key Features [ TYPICAL APPLICATION CIRCUIT ]
l 0 B l ’ e
¢ Low start current: 30uA T j : I | §
¢ High performance linear multiplier <> SD7528 i . T A
¢ Proprietary THD optimizer By N s N
(patent pending) }UE I T % N
¢ Built-in restart timer HH
¢ Integrate digital LEB ’
¢ Precision adjustable over-voltage
protection
Applications Package: SOP-8

¢ LED daylight lamp
¢ Electronic ballast Q
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PFC Controller

AC-DC LED Lighting Solutions

Key Features |

TYPICAL APPLICATION CIRCUIT

Low start current: 5SuA(HV)

Optimized for LED lighting with high PF l
Wide Vdd operating voltage(HV)

Wide Vdd hysteresis for easy start design
Precision output over-voltage protection {——MULT  IDET"\\

SD7529

;

Built-in soft start S -
Primary-side over-current protection }Ug al

Output short-circuit protection (patent- ot
pending) H

Applications ?

L 2R 2R 2K 2R 2% 2R 2R 2

el

3

E

<

— /v —

¢ LED Daylight lamp =
¢ General lighting with PFC requirement

Package: SOP-8

Advantages

¢ Output short circuit protection. Can protect the
system from damage when output is shorted and
restart automatically, without any other external
protection circuitry. Input power is below 0.5W !!
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Silan =B+
PFC Controller(2012 Q1 Release)

Comparison with Major Competitors

AC-DC LED Lighting Solutions

Vdd Max

Operating Voltage 22,5 22.5 32 22 22
Vdd On 16.2 12.5 16.5V 12V 12.5V
vdd Off 10.2 10 8.8v 9.5V 10V
Vdd OVP 24V NA 36.5V NA NA
Icc_start 44uA 30uA 5uA 70uA 60uA
Vcs 1.08V 1.08V 1.08V 1V 1.7V 1.08V
K 0.38 0.38 0.38 0.36 0.6 0.38
Vzcd 1.4V 1.4V 1.4V 0.25V 1.4V 0.7V
Vzcd_hys 0.7V 0.7V 0.7V 0.75V 0.7V 0.7V
SCP YES YES NA NA NA
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PFC Controller

AC-DC LED Lighting Solutions

VDD
AOV | oo VDD OVP
38V !
9.1v-38v. .
L
58
17.5V| w3
e Ng
> o -
Yo
© 5
>
T
9.1V
Y Thne’
AVAVAY, | V_bus
Rstart
D
IO / =
Cc T~ ™
| T P
L -~ N

Advantages:

1, Big VDD start up hysteresis allows
higher start resistance(Rstart) and
lower VDD capacitor(C). This makes
lower standby power and higher
system efficiency.

2, High VDD operation voltage make it
possible to remove the “constant vol
-tage circuit”, which is used to protect
IC from damage when load shifting bet

ween no-load and full load.

3, Also there is a VDD Over Voltage Pro
tection to prevent IC fail when VDD
goes beyond 40V.

4, Wide VDD operating voltage range
means that it can drive a wide range
of LED strings.

Company Confidential, don’t copy
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Silan T =B F AC-DC LED Lighti'ng' Solutions

PFC Controller

: Unique output short circuit protection

A VDD on
a
a T
> P ‘
o ~UvVLO
5 Pre UVLO
o controller o
2 Counter 3
S SD7529 Shut down |
| | T - >
Time

Advantages:
1, There is no additional circuitry used to short circuit protect, helps
to low down the BOM COST and simplify the system.

2, Shut down Gate signal quickly, not like other PFC controller which
is used to turn off Gate at UVLO, helps to minimize the power
dissipation and to reduce the components stress.
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Silan T =B F AC-DC LED Lighting Solutions

18W LED Daylight Lamp Driver Solution With

: Key Features

YV YV YVYYVY

Y VYV

85~265V input voltage range
PFC function, PF>0.96@265V

THD<15%

Isolated single stage flyback topology Maximum instantaneous
Change in output current is less than Power dissipation below
+1.5% with full-range input 0.8W when shorted !

High Efficiency: >86%
Optimized output short circuit protection
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Silan T =B F AC-DC LED Lighting Solutions

18W LED Daylight Lamp Driver Solution With
_18W DEMO SPEC

Characteristics

Input voltage Vin 90 220 265 VAC
Input voltage frequency f 47 50/60 64 Hz
Output voltage Vo - 33 - \'}
Output current lo 0.52 0.55 0.58 A It is recommended to use the resistor with accuracy
of 0.5%
Output current ripple (peak- . ; 0.3 . A lo=550mA, Vin=220VAC
to-peak)
i e E T (e . . 2 3 v lo=550mA, Co=330uF*3
to-peak)
Output curr_ent line - - 1.5% - lo=550mA, full range voltage input
regulation
Conversion efficiency n 85 87 - % Typ. Value is obtained with V| =220VAC, full-load.
Power factor - 0.96 0.98 - Typ. Value is obtained with V|, =265V, full-load.
Stand-by power dissipation Pin - - 0.8 w Output open

Short-circuit power
dissipation

At Max. input voltage(265vac)

The duration from input power on to output voltage

Tune-on delay - - - 1.5 S built-up

Demo dimension L*W*H 25*1.8*1.4 cm

.
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Silan T =B F AC-DC LED Lighting Solutions

18W LED Daylight Lamp Driver Solution With

“18W DEMO Schematic Diagram

e Ve Ve Vo Wi
L2
F1 Bl ”
D2
AC V+ 83
L1 R14 Col Co2 Co3 ~
AC INPUT c5 —— \NNNS ca”—— Ccl1— R1 ——C13 T1 AT~ T~ -~ RI12 .
Y
AC v 3 3
TH1 L3
:i: L~ R2 D6
R17
R5
Cc9 R16 R18 R20
i
R4 9
W *
z
R19
2 - D3 u2 +H Vref
% . Vref Vref
c2—— R6 N_ R21
M ML
D4
Cc10 R22 T o
U3
C12 R23
||

- I v
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18W LED Daylight Lamp Driver Solution With

Efficiency Test

89. 00%
88. 50% L : 5
88. 00% The efficiency is beyond 88%
8. 50% And keeps over 85% with wide
> ) '
£ 87.00% Input range !
S 86.50%
[
S 86.00%
85. 50%
85. 00% —— Vo=30V
—=— Vo=33V . -
84. 50% Vot LED Current Line Regulation test
84. 00% 055

90 100 115 130 145 160 170 185 200 215 230 245 265

Input voltage(Vac) 0. 5495

0. 549
0. 5485
0. 548

The LED changes with 2mA 0. 5475

Output current (A)

With input voltage varies
From 85v to 265vac !

0. 547
0. 5465

0. 546
100 115 130 145 160 170 185 200 215

Input voltage (Vac)

90
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18W LED Daylight Lamp Driver Solution With

System Power Factor Test [ System THD Test ]

Lz
0. 998 . ; 14
0. 996 = _

N 12
0. 994 \\ 10 . e
0. 992 \\ S % 8
: a
jmm
Sl

——o— N
0.99

6

0. 988 4
\ 2

0

PF

0. 986

0. 984 —— Vo:30v\ ‘ ‘ ‘ ‘ ‘ ‘ ‘

0. 982 5 Vom3dv 90 115 135 160 190 210 230 265
Vo=34V .

0.98 Vin (AC)

90 100 115 130 145 160 170 185 200 215 230 245 265
Input voltage (Vac)

The Power Factor always keep as high as 0.98,

And THD is below 15% due to THD optimization
Design inside the SD7529 !

&)

Silan &‘Q
LLH
—

Company Confidential, don’t copy page33




Silan +=&BF AC-DC LED Lighting Solutions

18W LED Daylight Lamp Driver Solution With

[ Conduction test Radiation test ]
12 B0+
H————— T
B 0T
108 |
E‘j- ED._
8 7 ol
?t}: ; £ 30 389754 Electric Figld Strengfh 'Y i QP
5 | 2
Ay e, RENSR tage o War S 4
T - e
@ S =
- 71 5wt
AlL- 1
o 2
;D: wnt
1t
N T N L . NS T A S o ——t————+— i ——t—t————
%k 20k 30k S0k 100k 200k300k SO0k i M 3M SM 10M 200 20M 30M SOM GORY B0 100M 2000 300M  200M 5008 A00M 1G
Frequency in Hz Frequency in Hz

®Silan
MEETS THE EN55015B ! N\
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18W LED Daylight Lamp Driver Solution

Key Features

85~265V input voltage range
PF>0.96

THD<15%

Current line regulation =1.5%
Efficiency: >85%

Output voltage ripple < 200mV
Output current ripple< 20mA

VVYVYYVVVY

Lower Capacitance used here !
Compared with single stage
Topology !

N
Low LED ripple !

V-0 [ED DA, Al LG L% LE\LIO- 108
140 2ivee e
L ]
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Characteristics

Input voltage Vin 90 220 265 VAC
Input voltage frequency f 47 50/60 64 Hz
Output voltage Vo - 33 - \")
Output current lo 0.52 0.55 0.58 A It is recommended to use th:a resistor with accuracy
of 0.5%
Output current ripple (peak- lo=550mA, Vin=220VAC
to-peak)
Output voltage ripple (peak- - - 0.15 0.2 v lo=550mA, Co=330uF*3
to-peak)
Output curr_ent line - - - 1.5% - lo=550mA, full range voltage input
regulation
Conversion efficiency n 84 85 - % Typ. Value is obtained with V| =220VAC, full-load.
Power factor - 0.95 0.97 - Typ. Value is obtained with V|, =265V, full-load.
Stand-by power dissipation Pin - - 0.8 w Output open
Short'-cu:cwt' power Pin - - 1.5 w At Max. input voltage(265vac)
dissipation
Tune-on delay ) ) ) 15 s The duration from input power on to output voltage
built-up
Demo dimension L*W*H 25*1.8*1.4 cm
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18W LED Daylight Lamp Driver Solution

' 18W DEMO Schematic Diagram Lower Capacitance used here !
* Compared with single stage
Topology !
A
s : ’
R4 a w - "
= }523 A
<L,>L) . o clo= ! :I ':
@== &6 § ) \ ﬁzf‘:"
RS]% o I,/ k’l

Il — L
= ; A ~ Low LED ripple !

@ Snan i&‘
Sty
\

B &

Company Confidential, don’t copy page37 ﬂ




I Silan +

M T

AC-DC LED Lighting Solutions

18W LED Daylight Lamp Driver Solution

: Efficiency Test

Efficiency

87. 50%
87. 00%
86. 50%
86. 00%
85. 50%
85. 00%
84. 50%
84. 00%
83. 50%
83. 00%

/’/,/o—”"'-"‘\o———o———o\\\‘\
o —
/~
V4
—o— 18W LED

90 100 115 130 145 160 170 185 200 215 230 245 265
Input voltage (Vac)

LED Current Line Regulation test

0.549 //’ >~
=<
£0.548 D D DG é//
: /
3 /
o 0.547 [+
m
-

0. 546

90 100 115 130 145 160 170 185 200 215 230 245 265
Input voltage (Vac)
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0.99 \-\-\'\.\
80.98 A
8 <
fx
" 0.97
0]
5
~ 0.96

0.95

90 100 115 130 145 160 170 185 200 215 230 245 265
Input voltage (Vac)

9. 00%
8. 00%
7. 00%
6. 00%
% 5. 00%
4. 00%
3. 00%
2. 00%
1. 00%
0. 00%

90 100 115 130 145 160 170 185 200 215 230 245 265
Input voltage(Vac)

High PF, Low THD !
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Silan T =B F AC-DC LED Lighting Solutions

18W LED Daylight Lamp Driver Solution

_nput voltage and Primary current(220V) [ Output current and voltage ripple(220v)]
Tek S ® 4cq Complete M Pos: 0.000s MEASURE Tek o e ® Acq EﬂmP'EtE P Fos: 0.000s MEASUIRE
+ CH3
Cwe BRAS
20N P

CH3

Freq
W\/\/\/- 99.40Hz 7
. i CH3
S
CH3 CH3

Mane Pk—Pk

CH3 200 ?—gfﬂj‘li 16:08 S;ISH? i M 5.00.us CHS ™ S'Egi:mn
CH3 20.0ma4 d-%ep—11 1503 =10Hz
: Summary
¢ High frequency ripple, no 100HZ/120HZ ripples
¢ Ripple PK-PK value is very low compared to single-stage system
¢ Smaller E-Cap is required —
¢ High safety when output is shorted

\\
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Silan T =B F AC-DC LED Lighting Solutions

PSR LED Lighting Controller

: Key Features Applications

¢ Low start current: < 3uA :
Spotlight, bulb | PAR |

MOSFET driving ¢ General lighting
¢ CV/CC control mode
¢ Over voltage, under voltage, open-circuit
and over temperature protections Package: SOT-23-6
¢ Tight current regulation
¢ Primary side constant current control,
No need of opto-coupler and 431

: Typical Application Circuit

L FR
| w—

K

BO1

N
o

» ¥

JF cs [|[re w
_

VCC DRV

SD6855/6 ®

R9 Sily
W
R5 .
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- @ Silan 4B F AC-DC LED Lighting Solutions
7W LED Bulb Solution with

: Key Features

¢ Primary side constant current control

¢ Simplify the system design

¢ Over voltage, under voltage, open-circuit and
over temperature protections

Current line regulation: +=5%

Very low BOM cost

For replacing the traditional incandescence
bulb

¢ Small size and low external components count
¢ Meet EN55015, more than 10dB

DEMO PHOTO

L R 2R 4

Sample is available
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@ Silan 4B F AC-DC LED Lighting Solutions
7W LED Bulb Solution with

7W DEMO SPEC
Characteristics
Input voltage Vin 90 220 265 VAC
Input voltage f 47 50/60 64 Hz
frequency
Output voltage Vo - 23 - v
Output current lo 0.31 0.33 0.34 A 0.5% resistor is recommended
Output current i : 0.08 0.15 A l0=330mA, Vin=220VAC

ripple (peak-to-peak)

. I R - - - 0.3 \'} Lower with more caps
ripple (peak-to-peak)
line regulation - - *+5% -
efficiency h _ 80 _ % Typ. Value is ob:z:nf:aglth V\y =220VAC,
Power factor - / - NO PFC FUNCTION

Stand-by power
dissipation

Output open

Short-circuit power

St At Max. input voltage(265vac)

The duration from input power on to
output voltage built-up

wuilnipaily vuliliiuciiudail, uvli Lt LUpPYy paye«4o m

Tune-on delay - - - 1 S




Silan T =B F AC-DC LED Lighting Solutions

7W LED Bulb Solution with

: 7W Solution Schematic Diagram

G

TH—83
==g

No feedback ! | i
components!
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R AC-DC LED Lighting Solutions

Silan 1=

7W LED Bulb Solution with

Efficiency Curve LED current line regulation
84 340
SD6856 SD6856
82 Output 25V/300mA Output 25V/300mA
TE50C 330
g 80 " £ 320
g 78 / § T=50
5] 5 310 =501
© o ———
76 g 300
7 290
%5 115 130 150 180 200 230 245 265 280
85 115 130 150 180 200 230 245 265
Input voltage (V) Input voltage (V)
Conduction test Radiation test
GB9254 Electric Field Strength (30-1000MHz) Auto
T
80T
70 L
70T
80 -
8 ot
> 50T |
@ L §50 B934 Eldctrid Fidld Strbngthl 3 f QI
£ 40 a T
3 £ 40
() T -
“ 20 & sof
20 20:
10 101
M+ —————+—+—+— — 0 — 1 Tttt M
150k 300k400600k 800K 1M M 3M 4M5SMBM aM1OM M 30M 30M 50MBOM  80M 100M 200M  300M 400M500M  800M 1G

Frequency in Hz Frequency in Hz
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PSR + PFC LED Lighting Controller

AC-DC LED Lighting Solutions

: Key Features

Primary constant current control
Integrated PFC function

Very tight current regulation

Very low start up current

Built-in soft start

Built-in VCC under voltage protection
Cycle-by-cycle current limit

Output short-circuit and over-voltage
protections

L 2R 2R 2R 2K 2R R 2R 2

: Applications

€ Spotlight, bulb lamp, PAR lamp
€ Industry and commercial lighting

TYPICAL APPLICATION CIRCUIT

85~ 265 VAC
[

NN
o

N A

Vo

Package: SOP-8

@
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: Detailed Parameters

AC-DC LED Li'ghti:ng Solutions

PSR + PFC LED Lighting Controller

Parameter Symbol Min. Typ. Max. Unit
Start-up current Itart -- 5 10 HA
Start threshold voltage Viart 14 16 18 \'/
Stop threshold voltage Vstop 7.0 8.0 9.0 \'/
Over voltage protection Vovp 2.5 2.7 2.9 Vv
CS over current threshold Vi o 1.3 1.4 1.5 \'/
CS compare point clamp-high | V ... 0.7 0.8 0.9 \'
Over temperature detection T 125 140 - °C
Over temperature hysteresis Toanys 15 25 40 °C
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9W LED Bulb Solution with

Silan =B F

: Key Features

L R 2R 2R 2

L 2R R 2

Primary side constant current control

High PF, PF>0.95

Output over voltage protection

Over voltage, under voltage, open-circuit and
over temperature protections

Current line regulation: *3%

Very low BOM cost

Replacement of the traditional incandescence
bulb

Small size and low external components count
Meet EN55015

Sample is available

AC-DC LED Lighting Solutions

DEMO PHOTO
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- @ Silan T+ =B F AC-DC LED Lighting Solutions
9W LED Bulb Solution with

: 9W Bulb Solution Spec

Characteristics in. c . Remark
Input voltage Vin 90 220 265 VAC
Input frequency f 47 50/60 64 Hz
Output voltage Vo 12 26 31 Vv
Output current lo 0.33 0.35 0.37 A Itis recon_lmended to use thf resistor
with accuracy of 0.5%
Output current : . 0.18 : A lo=350mA, Vin=220VAC

ripple (peak-to-peak)

Load Regulation

Line Regulation

Conversion o Typ. Value is obtained with V,, =220VAC,
. n - 85 - v/ IN

efficiency full-load.

Power factor . AT Vin=265Vac

SEE AT SO Pin . . 0.3 W Output open at Vin=220Vac
dissipation
Short-circuit power Pin - - 0.8 w At Max. input voltage(265vac)
dissipation
Tune-on delay : : : 05 S The duration from input power on to

output voltage built-up

-
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@ Silan +=fBEF AC-DC LED Lighting Solutions

ro =

9W LED Bulb Solution with

_9W PSR+PFC Schematic

Vin+
@ M, Nig o' ‘g L . ” .
L1 D3 -
" \—/\/\/\— Bl l \_{ R20 i\-
]
ris € — c1 T 10 >
AC INPUT Ce— . RO1 C3]| C4] Rig I
— AC o I~ 1~ |
R17 ° |
I
L2 !
® iig e Ve e u 422
R2
Cyl——
R1 R10 i
Primary Constant Current Control
Active Power Factor Correction
o ok =
[l T
C9
SVFANG5F
R14 No feedback

R19

R8§ Vinm R5§ RSl% RS2 Components!
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@ Silan +

o =

9W LED Bulb Solution with

LINE REGULATION

©w
[
S

w
=3
S
p
>
I
4

*
*

w
S
(=)

w
>
(=)

w
w
S

[
5%}
[=)

LED Current (mA)

w
—_
(=)

300
85 115 135 185 220 265
- | LOAD REGULATION ]
370
'\ o

360 ——
~ 350
E
o 340
[
0]
5330
=
© 390
a
m
= 310

300

4 5 6 7
Number of LEDs

8 9
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@ Silan +
9W LED Bulb Solution with

THD Vs Vin
10.0
9.0
8.0
7.0
% 6.0
<
é’ 5.0
S 40 e
3.0 T~ _—
2.0
L0 | PF Vs Vin ]
0.0 : : : : :
85 115 135 185 220 265 1.00 .—.\\
Vin (AC) 1.00 \
0.99
~ \\
S 0.99
8
(r, 0.98
~
0 0.98 \‘
B
(e}
A~ 0.97
0.97
0.96
85 115 135 185 220 265
Vin(AC)
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@ Silan +
9W LED Bulb Solution with

Efficiency Vs Vin

87. 0%

86. 0% /’——0\‘
85. 0% /

>
S 84.0%
(0]
D 8.0 /
¢ /
qr.r_j 82. 0%

81. 0%

.08 ‘ ‘ ‘ ‘ ‘ [ LED Current Vs Temperature ]

85 115 135 185 220 265 360
Vin(AC)

355 /,/\\

350 / \
T 345 N
[=
(o)
£ 340 /

3 —
2 335
—
330
325
-40 -30 -20 -10 0 10 25 70 85

Ambient Temperature (‘C)
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T~

AC-DC LED Lighting Solutions

9W LED Bulb Solution with

Conduction test

Radiation test

E
E ENS5015 Voliage on Mains QF
: ENS5015 Voltags o M
-
[ ]
kit cioeull #
* L ]
s ] * .

—

3?.

Sk 20k 30k 50k 100k 200K300K 500k 1M M 3M SM 10M 20M 3IM

Frequency in Hz

[=z] = [==]

[=] [=] [=]
N } : T : T
T T T T T 1

(%]
(=}
s '
T T

Lewel in dBuWim
(=] (] e
S =
T T T T

—

=
s 3
T T

EN 55015 {lamp) Electric Field Strength 3 m QP

0 f i I I
30M S50M  60M TOM BOM S0MIOOM
Frequency in Hz
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@ Silan T+ =B F AC-DC LED Lighting Solutions
18W LED Daylight Lamp Solution with

: Key Features

Primary side constant current control

High PF, PF>0.95

Isolated single stage flyback topology
Output over voltage protection

Over voltage, under voltage, open-circuit and
over temperature protections

Current line regulation: £3%

Very low BOM cost

Replacement of the traditional incandescence DEMO Board
bulb Available !
¢ Small size and low external components count
¢ Meet EN55015

_DEMO PHOTO

L 2R 2R 2 2R 2

L 2R R 2
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I Silan +

18W LED Daylight Lamp Solution with

: Key Features

Characteristics in. : . Remark
Input voltage Vin 85 220 265 VAC
Input frequency f 47 50/60 64 Hz
Output voltage Vo 14 33 36 \'
Output over voltage 37 \'
Output current lo 0.53 0.55 0.57 A 0.5% resistor is recommended
Output current ripple - - 0.2 - A lo=550mA, Vin=220VAC

Load Regulation

Line Regulation

Conversion efficiency n - 88 - % ATV, =220VAC, full-load.
Power factor . AT Vin=265Vac
Sta|_1d-.by power Pin - - 0.3 w Output open at Vin=220Vac
dissipation
Short_- cir:cuit_ power Pin - - 0.8 w At Max. input voltage(265vac)
dissipation
Tune-on delay - - - 0.5 S
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'AC-DC LED Lighting Solutions

18W LED Daylight Lamp Solution with

_18W PSR+PFC Schematic

@ M

F1

— VYV VY
L1
R16

Cl2=

Bl

s
3

[ "]

AC

C1

AC INPUT AC
R17
L2
e L~
R2
RI RI0

RI12

R21

Javg DR
SD6857

ISEN

] )

SVF8N6SF

RS1 g RSZ%

Strongly recommended
for 18W daylight lamp
due to the simplicity

l C7 T1 R20
C10
j ° Gl ca] cif rRis |
~ AT~ T~ |
° |
I
D2 |
\BN F
T1
cyl =— Primary Constant Current Control
[ )
Active Power Factor Correction
Ql )
I—} 1
g p—
% =

low cost, high PF,low THD
high safety characters !
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=BT AC-DC LED Lighting Solutions

18W LED Daylight Lamp Solution with

LINE REGULATION

570
/‘\560’ ._________—: o o o .
s The Max. 2lo is about 5mA
B 540 That’s 0.9% !
g 530 |
=)
© 520 |
a
= 510
" 85 | 115 | 135 | 185 | 220 | 265 [ LOAD REGULATION '
Vin (AC)
562

558 | /—\\

1, wide range of load capability

2, LED current changes only 2mA
When LED strings from 5 to 10

LED current (mA)

5 6 7 8 9 10
LEDs in series
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18W LED Daylight Lamp Solution with

PF(THD) Vs Vin
1.000
- - —=— PF - 14
0.995 — \-\ —— |
The PF is beyond 0.97 g 0.990 10
At high input, THD<10% ! £ 0.085 ~ \ 8o
] | ¢ F
50.980 ‘\\ S,
0.975 \‘\’/A R
0.970 ‘ ! ! \ ‘ 0
[ Efficiency Curve ] 85 115 135Vin(Ac) 185 220 265
90%
89% [ - < =
88% [ //_,/‘
87% [
>
g 86% [
g 85% [
o Ba% T
qLT-J' 83% [ . .
oo | Efficiency is up to 89% !
81% [
80% : ‘ ‘ : : <

85 115 135 185 220 265 Silan
. i‘:ﬁ
L4
Vin (AC) SO
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18W LED Daylight Lamp Solution with

Conduction test Radiation test

80T
ot 80T
50 \ EN 55022 Yoltage on Maing QF
:"1.__‘_ 70T
550 Sebu ¥ _EN §5022 40ltags on Mains AV 1
% il 0 T i 5 BU__
£ ot b X %
[l
ant
i . é 50T GBY254 Electric Field Strengfh 3 m QP
a1 FEE
L h=}
) £ 40
| 5+ i
>
i) T T L S T T T T T T 1 S 30--'{* +
150k 300k400600K 800K 1M MM AN SMEM EM1OM 20M 30
Frequency in Kz T
207
iy 1 E.45122 e ) g
¥ 0 ; LI —— f f f 1 F—t—1— !
;_T 30m 50M &0M  BOM 100M 2001 3000 4000 500M 800Mm 1G
E dob - M4 Frequency in Hz
i r X
at
®Snan
w
120K 300CAC0E00E  300KM M3 AM SMEM EM1OM M 30M

Frequency inHz
-
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Silan T =B F AC-DC LED Lighting Solutions

PSR+PFC+TRIAC DIMMABLE LED Lighting Controller

' Key Features TYPICAL APPLICATION CIRCUIT
¢ Primary constant current control R H; ) g" . ..
¢ Integrated PFC function e | Ml i | i
¢ Support TRIAC Dimming roa I B ‘ 1 ) 1l
¢ Very low start up current T — O O
¢ Built-in soft start # . |
¢ Built-in VCC under voltage protection — e SD6858 i
¢ Cycle-by-cycle current limit | | L
¢ Output short-circuit and over-voltage
protections T
_Applications Package: SOP-8

€ Spotlight, bulb lamp, PAR lamp
€ Industry and commercial lighting Q

-‘,%?
i
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: Detailed Parameters

AC-DC LED Li'ghti:ng Solutions

PSR + PFC LED Lighting Controller

Parameter Symbol Min. Typ. Max. Unit
Start-up current Itart -- 5 10 HA
Start threshold voltage Viart 14 16 18 \'/
Stop threshold voltage Vstop 7.0 8.0 9.0 \'/
Over voltage protection Vovp 2.5 2.7 2.9 Vv
CS over current threshold Vi o 1.3 1.4 1.5 \'/
CS compare point clamp-high | V ... 0.7 0.8 0.9 \'
Over temperature detection T 125 140 - °C
Over temperature hysteresis Toanys 15 25 40 °C
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- PSR+PFC+TRIAC DIMMABLE LED Lighting Controller

_Comparison with major competitors

AC-DC LED Lighting Solutions

Feature SD6857 SD6858 ICL8001G  LNK405EG MP4021
PFC YES YES YES YES YES
Primary side constant current YES YES YES YES YES
Support TRIAC Dimming NO YES YES YES YES
THD optimization NA NA NA
Start up current 300uA NA 20uA
Vcc on 18V NA 12v
Vcc off 10.5V NA 7.6V
Output over voltage AUTO AUTO LATCH LATCH AUTO
protection RESTART | RESTART OFF OFF RESTART
Output short circuit YES YES YES YES YES
protection
=
Thermal shut down YES YES YES YES YES
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Silan T =B F AC-DC LED Lighting Solutions

9W Dimmable LED Bulb Solution with

: Key Features DEMO PHOTO

Primary side constant current control

High PF, PF>0.9(no dimmer)

Compatible with TRIAC DIMMER

Output over voltage protection

Over voltage, under voltage, open-circuit and
over temperature protections

Replacement of the traditional incandescence
bulb

Small size and low external components count
Meet EN55015

L 2R 2R 2 2R 2

*

L 2R 4

Sample is available
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- @ Silan 4B F AC-DC LED Lighting Solutions
9W Dimmable LED Bulb Solution with

: 9W Demo Board Spec

Characteristics in. . . Remark
Input voltage Vin 90 110/220 265 VAC
Input frequency f 47 50/60 64 Hz
Output voltage Vo - 26 - \'
Output current lo - 0.35 - A
Output over voltage - 32 - \'
Line Regulation - - - +5% - 90V-135V, 185V-245V,With Dimmer
Conversion n 76 . 82 % at V,, =220VAC, TRIAC full on
efficiency IN
Star.\d-!)y power Pin - - 0.3 w Output open at Vin=220Vac
dissipation
Short_- cir:cuit. power Pin - - 0.8 W At Max. input voltage(265vac)
dissipation
Tune-on delay - - - 0.5 S

~ Sllay tu

fyy
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9W Dimmable LED Bulb Solution with
_9W PSR+PFC Schematic

W BF AC-DC LED Lighting Solutions

Vin+
TRIAC N L A A .

[ ] Dimmer RI7 L1 DS” "
RII 1 Bl . RI2 R20 :
R24 L {AC  Houmd € cl k22 cn - o s

8 —— Y A c3| ca| Rig |

AC INPUT co Ve N — Ris . } TN T |

R25 . |

o RI16 |

Fl RIS L2 D2 '
U Lo SLE L

N
R2 Tl

. cyi=—= Primary Constant Current Control

Active Power Factor Correction

R1 RI10
TRIAC Dimming Compliance
%
DR Q1|
SD6858 = £
ISEN
o=
T %; . No feedback
components!
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T~

9W Dimmable LED Bulb Solution with

[ 9W DEMO BOAR Dimming curve |

400
350 /‘/
—— Vin=120V/60HZ
I 300 / Fully dimming
£ w0 / Within the TRIAC
% 200 / DIMMING range!
S 150 /
Y 100 /
50 -
I L L I 9W DEMO BOARD EFFICIENCY CURVE
Conduction Angle(°)
80.00%
79.00% —8— 7LEDs

78.00% —— 8LEDs
77.00% A 9LEDs

76.00%
75.00% V/./
74.00%

73.00%
72.00%

71.00%
70.00%

Efficiency

I I I f\‘s‘rs I
il
90 100 110 N\ 135

Input Voltage(Vac)
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Silan +=

9W Dimmable LED Bulb Solution with

Conduction test Radiation test

EM35015 {lamp)Electric Figld Strength (30-300MHz) Auto

80T
! 0T
L L
H“""-u.__‘_\_ BD._
= 1 }E 0T EN 55075 {lamp) Electric Field Strength 3 m QP
1; N . EN 55015 Vbliage on Mairs QP g T
£ _ ~ EE FR
: ﬁ‘“-u N e i i A £
i tra AT L ok il L _ |
= &9 2 + #
53+
S
A ol
1 10T
4
I, t t t t t t t t T
ok 20k 30k S0k 100k 200K300K 500K M i } } i —t t |

Frequency in Hz S0M G0N 7OM S0M S0MIOOM 200Mm 300M

Frequency in Hz

@ Si|an 4
-:ﬁ%? -
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9W Dimmable LED Bulb Solution with

Dimmer List

Max.LED Min.LED current(mA)
current(mA) without off the switch
LUTRON S-600-WH 377 13
S-600P-WH 368 12
DV-600P 383 31
TG-600P 386 70
AY-600P 382 39
DV-603PG 358 24
GL-600H-WH 375 19
D-600PH-DK 324 0
CN-600PHW-WH 372 21
TG- 365 18
603PGHOWH
LEVITON 6633-P 388 0
6631-LW 371 0
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No. 4 HuangGuShan Road, Hangzhou City, P.R.C.
Tel: 0571-88210880 Fax: 0571-88212533
EMAIL : shanwei@silan.com.cn

Room 2003, Cyber Times Tower A, Tianan Cyber Park Futian District, Shenzhen
Tel: 0755-83476269 Fax: 0755-83476058
EMAIL: zhangwei@silan.com.cn

5F,No.56,Shingshan Rd.,Neihu Chiu,Taipei,Taiwan
Tel: 02-8791-2482 Fax: 02-8791-4431
EMAIL: ericcheng@silan.com.cn

Suwon city Paldal-Gu,Ingye-Dong 1143-3,Dongyang Paragon,
Building 202,Room1404

TEL : +82-31-237-1404 FAX: +82-31-237-1405
EMAIL: mlgao@silan.com.cn

Sy
?\
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Thank you for your attention !

Company Confidential, don’t copy page71



	              LED LIGHTING SOLUTIONS
	    DC-DC LED LIGHTING SOLUTIONS
	     AC-DC LED LIGHTING SOLUTIONS

