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» Introduction to SD484X IC

SD484X(X: 0/1/2/3/4)is a current mode PWM controller with built-in high voltage
MOSFET. At 85V~265V input voltage, the following output power are available:

7.2W, 12W, 14W, 15W, 18W/((developing environment).

SD484X features low standby power dissipation, low start-up current. In standby
mode, the circuit enters burst mode to reduce the standby power dissipation. The
switch frequency is 67KHz with jitter frequency for low EMI.

& Features:

¢ Low start-up current(6 v A)

Frequency jitter for low EMI

Over current/over voltage/temperature protections
Auto restart

Built-in soft-start circuit

Built-in high voltage 650V MOSFET

Burst mode operation

Cycle by cycle current limit

® 6 6 6 0 0
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I77 » SD484X IC Package & Block Diagram

& Package
& Pin Configuration

DIP-8A-300-2.54

& Block Diagram

OSsC
Vee _
()" Internal Draln/>
Bias .
Frequency — S
Modulation Q — .

8v R
=12V Control
l Driver | U Il-
Leading § ::I
Level Shift and COMP Edge
Amplitude Limit 1+ Blanking

Over Load, Over Voltage,
Over Temperature and
Over Current Protection

—|

+— Burst Mode Control —

:\ FB
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» SD484X IC Pin and Power Description

& Pin Description

Pin No. Symbol Function description

1 SGND GND of control circuit

2 PGND GND of MOSFET

3 VCC Power supply

4 FB Feedback input

5 NC No connection

6 Drain Drain end of MOSFET

7 Drain Drain end of MOSFET

8 Drain Drain end of MOSFET

@ IC power output list
190V~265V V~265V

Part No. Adapgt(;r Ou6tSFrame Adasfer O?JF; Frame Ron P
SD4840| 7W oW 5W 7.2W 16.8 0.6
SD4841| 10W 14W 8W 12W 9.6 0.75
SD4842 | 12w 17W 10W 14W 6 0.9
SD4843| 14W 19W 12W 15W 4.8 1.2
SD4844 | 16W 21W 14W 18W 3.6 1.5
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7 » SDA484X IC Applications

-

LCD TV STANDBY

ol Coffeemaker, Juicer, X
g Induction cooker, Shaver

MDA WFE & CB Ce

o S Household
iks.._ appliances
DPF

Adaptor Charger

Open frame Charger

[ I

DVD ,Video Recorder, DVB

Audio System
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I » SD4840 Competitor 1
re‘:."j ¥
& Charger fi \ﬂi

Power 3-6W(5V/600mA, 1A, 1.2A)
Product SD4840

Application Cell phone, MP3/MP4, PMP , Household appliances Etc.

@ Main Competitors

SD4840:
Vipper12/FSD200/ACT30/RCCITHX202
Vipper12 FSD200
. . 0.6A/600V o ”ui _]_
) 400V_[+  400V_[+ szcF i\ZISK .
]E\% *EW VlD : DRAN an B 2 R -IE
- L l a NTRZL —.‘E J‘ =
T ; T O g5265vac ™ m__;:m
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7 » SD4842/3/4 Competitor

& Adaptor

Power 10-20W(9V/1A, 9V/1.5A, 12V/1A, 12V/1.5A)
Products SD4842/4843/4844
Application Modem, DPF, Portable device Etc.

& Main competitors

SD4843:
FSD321/VIPPER22(ST)/THX203/SM8002/A6251/2A0565/0B2354/0B2358

SD4844;
FSDO0365/2A0565/(0B2263/LD7535/50/CR6851)+MOS
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T SD4843/4 VIPPER22

! ~p W |l ok [T T = 5
A ——] . : -
f 4

h

Funchign of Extamal Fars
| Mode A4 RS

| ovioe | 1-1eM | B2- 15000

o OPEN CPEM

Sat Virmooowe o 3.7 W at ful load
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» SD4841 Competitor

& Open frame

Power 5-25W
Products SD4840/4841/4842/4843/4844 g- =K
Application DVD 10W -
DVB 5-25W
ATX 10-15W

& Main competitors
SD4841(DVD): FSD321/VIPPER22/THX203/SM8002/2604/POWER22

SD4841(DVB-S10W): FSD321/VIPPER22/0B2358/THX203/SM8002/2604

SD4843/4(DVB-T20W): FSD0365/0B2263+MOS

&
SD4841, 2, 3(ATX): FSDM321/FSD0165/FSD0365/RCC W
.
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» SDA484X IC Typical application circuit
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» SD484X IC Function Descriptions

@ Under Voltage Lockout and Self-start

vech o
Vstat f— -+ — -+ — - L L — = \_/\_/ —_—.
VStOp— ....... —_— e — . —_— e —a o — b — e —
t
0 >
lcch
/_|/ t
0 I L -

- Powered byV - Powered byV
start resistor ~ assistant winding

.
Loutl

Powered by start resistor

In general application, the capacitor connected to pin VCC is charged via start resistor by
high voltage AC and the circuit starts to work if voltage at VCC is 12V. The output is

shutdown if there is any protection during normal operation and VCC i @Qg;reased
because of powering down of auxiliary winding, and the whole controqut down
if voltage at VCC is 8V below. At this time, the current dissipation is reduced an the

capacitor is recharged via start resistor for restarting. Larger start resistor can be used for
low standby power dissipation due to the start current is only 6mA. ﬁ
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@ Soft-start circuit

i -
_| VREF| > 4,_'_'_,_,—'_'_77
E GND [

+

> >
Rsense ISoft start time15mS |

L GND

|

| t
0 : >

|

Soft-start circuit is used to reduce the transformer stress during the start up and avoid
saturation of the core.

Operational principle: the maximum current on the primary coil is decided by comparative
point VREF that can control the current. When the circuit is soft-start, VREF that decided

by internal circuit increases slowly and the soft-start time is about 15 N
Ian ih.
=

S
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& Frequency Jitter

Ll

tyiy — fmax

tMAX—> fmln

R
y

N S

The oscillation frequency is kept changed for low EMI and decreasing radiation on one

frequency. The oscillation frequency changes within a very small range to simplify EMI

design. The rule of frequency changing: change from 65KHz to 69KHz in 4mS with 16
D

frequency points. Sii
N g
Sk
\\
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I
350mv | |
I | I
| I
' |
Output current [ |
II I LI
| o
| | |
| >t
output [ No output | output | No output
| I

Working in this mode can reduce power dissipation. It works normally when FB is
500mV above and during 350mV<FB <500mV, there are two different conditions:
when FB changes from low to high, there is no action for switch and it is the same
with condition of FB lower than 350mV; the other is that FB changes form high to low,
comparison value is increased for increasing turning on time to decrease switch loss.
For this mode, during FB changes form high to low, the output voltage increases
(increasing speed is decided by load) because of the high compar value to
decrease FB until it is 350mV below; when FB <350mV, there is n(% switch
and output voltage decrease (decreasing speed is also decided by load) to | Crease
FB. This is repeated to decrease action of switch for lower power dissipation.
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& Leading Edge Blanking

MOSFET

MOSFET
Drive signal

Drive signal

Inductance Inductance

Current on _\":-'."‘:“:..: et M Current on I S
MOSFET )y T N B ; MOSFET ; Ny
] t : > t

—> —— — -
LEB LEB et

When the duty is larger When the duty is smaller

 J

For this current-controlled circuit, there is pulse peak current during the transient of switch
turning on and there is an error operation if the current is sampled during this time. And leading
edge blanking is adopted to eliminate this error operation. The output of PWM comparator is
used for output control after a Leading Edge Blanking (LEB) time to avoid the error operation as
shown in above figure. If no other abnormal conditions, once the circuit is [
minimum output pulse width which is the LEB time.
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@& Peak Current Limit Cycle by Cycle

During each cycle, the peak current value is decided by the comparison value of the
comparator, which will not exceed the peak current limited value to guarantee the current on
MOSFET will not be more than the rating current. The output power will not increase if the
current reaches the peak value to limit the max. output power. The output voltage decreases
and FB voltage increases if there is overload and corresponding protection occurs.

@& VVarious Abnormal State Protections

The circuit is shut down after abnormal state protections occur and the decreased VCC will
make the circuit keep on restarting until the error is eliminated.

1.0ver Voltage Protection

The output is shutdown if voltage at Vcc exceeds the protection voltage and this state is
kept until the circuit is powered on reset. The protection voltage is decided by the ratio of
auxiliary winding and output winding. Assume that: winding ratio is N, and given protection
voltage of Vcc is 19V, then, the output protection voltage is 19/N V

Silan $i

iy
S
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2.0ver Load Protection
FB voltage increases if there is overload and the output is shutdown when FB voltage is up
to the feedback shutdown voltage. This state is kept until the circuit is powered on reset.

3. Abnormal Over Current Protection

That secondary diode is short, or the transformer is short will cause this event. At this time,
once it is over current in spite of the leading edge blanking (LEB) time, protection will begin
at once, and is active for every cycle. When the voltage on the current sense resistor is 1.6V,
this protection will occur and the output is shut down. This state is kept until the under
voltage occurs, and the circuit will start.

4. Thermal Shutdown

If the circuit is over temperature, the over temperature protection will shut down the output
to prevent the circuit from damage. This state is kept until the under voltage occurs, and the
circuit will start.

&)

ey
.
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7 » SD484X PGND-SGND

The function of the current limit resistor that connected to PGND.
»Block Diagram:

osC

vce
(>—' Internal Dralnf)
Bias S
Frequency — S

Modulation Q1 —

8V R
—12V Control
l Driver u }-
Leading h '{I
Level Shift and ComP Edge
Amplitude Limit |+ Blanking

| |Over Load, Over Voltage,
Over Temperature and
Over Current Protection

+— Burst Mode Control |—

A\FB = SGN RGND

There are two high voltage power MOSFET in the IC. Smaller one is used to sample the current delivered to
MOSFET, and the larger one is used as main power MOSFET, and the ratio of the two is close to 100:1.
»When the IC is working, most current is delivered to the larger MOSFET, while the@urrent on smaller
MOSFET is small which will reduce the power dissipation on the sample resistor. %ﬂ

»The peak current of SD484X is decided by internal circuit. A current limit resistor can be ted between
PGND and SGND to adjust the output power. This resistor can adjust the current ratio on the two power

MOSFET, and the larger the resistor is, the smaller the total current is. And thus the total Q,utput power can be
reduced.
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SD4843
Adaptor
Application
12V/1A
Demo Design
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»Design Specification

Description Symbol | Min | Typ | Max | Units | comment/conditions
Input
Voltage VIN 85 265 Vac |2Wire-noP.E
No-load Input Power 0.24 W [Input 240 Vac
Output
Load Output Voltage Vout 12 V
Load Output Current lout 1 A
Ripple 70 mV |20 MHz Bandwidth
Efficiency h 80 % |Input 115Vac & 230Vac
Total Output Power
Continuous Output Power Pout 12 W [Total power
Conducted EMI Margin 6 dB  |EN55022 class B@RTN-GND
Ambient Temprature Tamb 25 C
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R15  ©9
10R 1nF/100V
D8
Bl
» L2
T1 D7 SB3100 4.7uH
YN < — Y.
¥ - P! l o i‘ > 12V/1.08>
1mH R3 R7 »wﬁi L, & (R4
c1 -+ 510K Ll200kLi200K RS D5 O35 0 & Ussk
10uF/400V T & c2 200rR FR107 ° 8 S
h == 10pF/400V = 1l = GND
D6 R8
R4 -
2 BD1 510K FR104  oR
IN4007X4 o1
<
SGND Drain =cv1 [ R13 R12
_ 330R [ 18K
4 PGND Drain 222
VCC Drain
= c11
Y - "8 NC |—
—— o
- <
2A250V oz SD4843 c6
RO ] =g 100nF/50
1R N
& cs : R10
= U3 10K
< 100nF/50V >|’*![ R9 W  n16
A
| u2 [l] 4.7K
PC-817 J7
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> BOM

Part Type Designator Part Type Designator
Capacitor, 10uF/400V cl/c2 Resistor,470K,1206 R2/R2/R3/R4
Capacitor, 0.01uF/1.0KV,RADO0.2 C3 Resistor,0 ©,0805 R10
Electrolytic Capacitor, 1000uF/16V C7/C8 Resistor,330,0603/0805 R13
Capacitor, 0.1uF/25V, 0603/0805 C5 Resistor,18K,0603/0805 R12
Electrolytic Capacitor, 10uF/50V C4 Resistor,4.7K,0603/0805 R11
Capacitor, 0.1uF/25V, 0603/0805 C8 DIODE,FR107,DIODEO.2 D5
Capacitor, 222pF/275V~,RADO0.2 CY1l DIODE,SR310,DIODEO.2 D7
Capacitor, 0.1uF/25V, 0603/0805 C10 DIODE,FR104,DIODEO.2 D6
FUSE,1A/250Vac,FUSE.2 FTH SD4843,DIP8 Ul
Inductance,1mH,W9.8 L2 PC817,DIP4 U2
Inductance,3.3uH L3 SA431ATO-92 [0y " U3
DIODE,IN4007,DIODEO.2 D1/2/3/4 Transformer,EF20 \%\Tl
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Material

Start

2T
Faith Endurance

KRR #E
Exploration Enthusiasm

Connect to high

: e N _
First Layer: shielding layer (S1) 0.25*2mm GND 15TS voltage GND
Second layer: primary layer (W1) 0.25mm 3Pin 1Pin 86TS Close winding

. e . Connect to high
Third layer: shielding layer (S2) Copper 1.1TS voltage GND
Fourth layer: secondary layer (W2) 0.35mm*2 6~ 7Pin 9. 10Pin 9TS Close winding
Fifth layer: VC C (W3) 0.15mm 4Pin 5Pin 10TS Close winding
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»Electrical performance testing index
ltems Target Spec SD4843
Input Voltage/Frequency 85-265Vac/ 47-63Hz | 85-265Vac/ 47-63Hz
Oscillate Frequency 61-73KHz 67KHz
Frequency Jitter +1.5-+2.5KHz +2.0KHz
start-up Voltage <85V < 85V
110Vac <0.3W 0.07W
Standby quer 220Vac < 0.3W 0.14W
Consumption
265Vac <0.3W 0.17W
Line Regulation <90mV 34mV
Load Regulation <90mV 20mV
Ripple and Noise <180mV @SiélnSISOmV
Conversion Efficiency >80% >80%
Short Circuit Protection yes
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g, > DVB-C (SD4841)

D8 FR107
' 20V
Sllde . cs .il—. co R7 f]
D1-D4 R1 R3 c2 = 220uF/50V === Open 3.3K
103/1KV 15V
IN4007X4 S10K1/4W I 100K orerior | A= c8 | o7 R6
D5 FR107 g T220uF/50v] T Open Ll 47K 1/aw
D6 FR’104 H g c10 EIE cii EIE R8 R9 %
— 1000uF/0V Tr 220uFHOV e
R2 [] ¢ — Open 1K
R5 . . ~n 33V
.| 510K 174w oR 9 L1
- U1 SR360 47uH
220F/400V — R17
VR SGND NC — 10R c15
—@— 102/100V
o PGND prain L I % [ R12 [ R16 [ R10
ben VCC  Drai - oY1 100R 47K K
222M
FB Drai
F1
250VAC/2.0A> SD4841 R13
10K
3 2. RO —]
L —] [ | |-
5 0 °IT°= R Cc5 U2 c12
< < = S T 104/50V ,/\‘;!! KPC817 u3 104/50V]
— TL431 R11
| 56K

Company Confidential, don’t copy Page 87 2009-11-30




e L =7 )] b
S'Ian | 2204 wTE 2, IRE FUIA
Faith Endurance Exploration Enthusiasm
1 P - - i +12V
1AR250V DRE*10 1.2mH EEL-19 é 07 &s  C7 |
— NN . FR107 "] 25V220uF GND |
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»Adaptor 9V/1.0A(SD4842)

R10 c9
33R 681pF/100V
L2
T1 D7 SR3100 4.7uH
YN . . [l — YV
o - bt 8 2 9V/1.0A>
imH R1 i R3 Ao o frR1
ca =L - 510K Ll150KL1150K R6 D5 ‘|'O§ ‘|'6'§ 470R
== N i IN4007 < Ny
10uF/400v == 10uF/400V 180R ° L= | o GND
D6 R5
R2 ] ’
D1-D4 510K IN4007 R
IN4007*4
U1
T
SGND Drain =cvi [ 4}'\;](_; [ R12
PGND Drain 102 21K
VCC Drain
= — FB NC +—
>
B - SD4842 C13
oL = 100nF/50V/
. Z N | ! R14
0 e} - c3
2 2 — S 4 R13 Q1 43K |
104nF/50V >|7 1K TL431 R16
[ w2 10K
PC-817 47

-
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»Adaptor 12V/1.5A(SD4844)
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i L2
R e D7 833100 4.7uH
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10F/400V 22pF/400v 200R FR107 o s 8 ==
D6 R8 ) )
R4 ] . i n
2 BD1 510K FR104  0R
IN4007X4
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— FB NC —
m = SD4844 =co
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Part No. Function Package Competitor Output power
SD4851DD3X 600mA
SD4851DD4X BCD3706/8. IW1690/2/6. ACT35. 800mA

PSR TEA1501. EZ1216. LNK613
SD4851DDAX (CC?CV) PWM+MOS (DIP-7) 1000mA
SD4851DDBX 1200mA
SD4840 Vipper12/FSD200/ACT30/RCC/THX202 7.2W
FSD321/VIPPER22/THX203/SM8002/2604/
SD4841 B OWES? 12W
SD4842 14W
PWM+MOS(DIP-8
D484z SSR ( ) | FSD321/VIPPER22/THX203/SM8002/A6251 15w
/2A0565

SDasa4 FSDO365/2A0565/0882263/L D7535/50+MO 18W

SD4870 PWM(SOT-23-6) OB2263. CR6841. LD7535 36W

SC6105 PWM(DIP-20) SG6105 400W

SD6109 PWM(DIP-20) SG6105 400W

SA7527 PFC PWM(DIP-8/SOPS) L6561, FSN7527 200W

SVD1N60 0-5W

SVD2N65 5-18W

<SEs'ilan ;

SVDANE5 WFFXN60. STKX60N. AUKXNGO0« ™ {4, 18-36W

UTCXNG60 ™

SVD7N60 MOS 10.220F "36-60W

SVD10N60 - 60-80W
SVD12N60

i‘ 80W above
= |
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SD4851

AC-DC Circuit
(Primary Side
Regulate Solution)

b
1
.
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.
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Contact: Mr-Cao
Tel: 0755-83475897

|
T
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» Brief Introduction

SD4851 is a primary side power controlled AC-DC IC with built-in high voltage MOSFET, it
functions cable drop compensation, peak current compensation without Opto-coupler. It
adopts Pulse Frequency Modulation (PFM) technology for flyback power supply controller.
SD4851 provides accurate constant voltage, constant current (CV/CC) regulation for higher
efficiency and higher reliability. By using SD4851 for flyback power controller, few peripheral
components are needed, the Opto-coupler and secondary control circuitry is not needed and
the loop compensation circuitry for maintaining stability is also unnecessary.

@ Features: @ Typical applications:
¢ Low start-up current & Small power adapter
¢ Primary side control & Chargers for mobile
¢ Leading edge blanking
¢ Pulse-frequency Modulation
¢ Over voltage/under voltage/over temperaturg

protections

Built-in high voltage MOSFET
Cycle by cycle current limiting
Open loop protection

Cable drop compensation

., ., .,
Built-in high
voltage MOSFET

* 6 0 o
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» Package and block diagram
Package PGND (1) (8) Drain
senD(2) &
I L& L
Vce i_%J o (6)PCC
DIP-8A-300-2.54 FB (&) @ =0k =
Block Diagram & Pin Configuration
M
Vce
i
i + e Internal YREAY
0.1V -COM MREIL= Ton CTRL Z Bias
* PEM| petection -
A2V Cable —-16v .
CcDC Dop ¥ T Dram()
C)_ (E:;r:iﬁ);n + em) C\(/&_II__S/OP =
m— osc Calculation
Driver .
L <
PCC 3.6v | CC LOOP&
Peak current CTRL]| Tec
( ) compensation Calculation ‘Tm;,‘%(i\‘b
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177 »Function and power description

& Pin Description

Pin No. Pin Name Description
1 PGND MOSFET Ground
2 SGND Control part ground
3 VCC Power supply pin
4 FB Feedback input pin
5 CDC Cable drop compensation pin
Input AC line voltage compensation for peak current
. HES limiting
7 NC NC
8 Drain MOSFET drain pin

& |C output power

Device No. Output power

1 SD4851DD3 3W
2 SD4581DD35 3.5W e
3 SD4851DD4 4W
4 SD4851DD5 5W
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e e

" »Typical application circuit

[ TYPICAL APPLICATION CIRCUIT J

g ni:1
Vin O _J_ T i Vo

la

AN NS
1

Rrco ¥ ||

CONTROL IC
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» SD4851 Principle
When M1 is off, the flyback voltage is expressed as follows:

Vor = NF (Vo +Voy) , Nc—auxiliary winding turns, N.—secondary winding turns.
Tcv value can be counted for the stabilized system after conversion such as voltage
division, error amplification, level sample and PFM, based on feedback information from Vo

through Vor. and this system is the negative feedback stabilized system and vice versa.

Vo-b VooV g-P T, -P V,

From figure 1 shown below, Isec average value is the output current.

| — ISECP 4 tOFFl — tOFFl )(NP . .
o 2 t 2t N. P , Isecp is the max. value of secondary current, Ipp is the
S

tOFFl

t

Is fixed. toN is determined by peak current, input AC voltage and shutdown delay time.
Torr1 which is duration of secondary current decreasing to zero, is used for calculating
Torr2, time of holding secondary current at zero. Then, Tcc can be calc

Tcc=TorrF1+TorF2. And output current is constant when ToN+TorFF2=TOFF1 IS p vided.
Torr is controlled both by constant voltage and constant current circuits. Constant
voltage is output when Tcv is longer than Tcc, constant current is output othew

Peak value of primary current. hence, constant current is available only when
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o —_— VIN + VOR
—_— NV IN
VDRAIN
L VDS(ON)
P -
| PRI O
IseC o
et ——
toN torr torr2
t oFF
el
t

Figure 1: Waveform in DCM

The whole work period is divided into peak current detect and feedback
voltage detect:

When MOSFET is on, primary current is detected by sample resistor and voltage at pin
FB is negative, load is powered by output capacitor and output voltage Vo decreases;
When primary current exceeds the higher limit, MOSFET is off and voltage at pin FB is
detected. Output capacitor is charged by secondary circuit and Vo incre and provides
power supply to load. MOSFET is on again only after stop for Tcv and hZMAnd
then, it comes to peak current detect again.
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»FB principle

@& Feedback principle and R select

When MOSFET is off, voltage at pin FB is positive and voltage is sampled at 2/3 of the positive
voltage. The sampled voltage is used for stall time TCV control of constant voltage loop after
amplified, held and compared. Durations of positive FB voltage, negative FB voltage and low FB
voltage are counted at the same time respectively. Positive FB voltage indicates there is current
delivered to the secondary side of transformer, while negative and FB low voltage indicate there
IS no current delivered to the secondary side of transformer. Under the condition that the peak
current is constant, TOFF1=TOFF2+TON should be kept for constant current output.

Hence, TCC is determined by these three time |

VeatE

parameters to guarantee constant current output. [

Feedback voltage 0
FB A :TOFF1= se}mple
Vean H--— & RV DU DU U P

A\

& FB resistor select o = = - -
\_1 P Torro{ t
Output voltage is determined by R1 and R2, described below: DR > > - > .
oN cc Tauss Tev
17 _HE'(W"J;ru:lut—i_VF}'P"'2 21 T .
L R1+R2
. B2 .y Schematic
Where, VS@H :internal reference voltage, about 4.2V S diagram
Vf: diode voltage drop at secondary side :
Vout: output voltage &R
sh 4851

n2 : circle ratio of feedback winding and output winding. R1, R2 are about tens of k Q
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& Peak current compensation and R select (1)
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For DCM mode with 85~265V input, the flyback converter waveform is shown below. The
output current is described as:

o

1
2

T I
OFF1 y

T

PK

Ipk is constant in the IC, it is only needed to guarantee constant off1/T during transformer

design for CC.

1
1
1

v ] —
. !

‘e L e
| | |
I | | |

I e -~ S N i

Vp,s ______________ _v'ul
! i !
Ton | TOFF1 | TOFF2 |

Company Confidential, don’t copy Page 100 2009-11-30




/ . 2 @5[ WIE 22T IR R Pl
: @ Sllan .__I:_':TD EE'% Faith Endurance Exploration Enthusiasm

& Peak current compensation and R select (2)

Peak current is decided by the IC and can be changed by adjusting R. The principle is described

below. V v
Peak current at primary side: |pk=|pko+[)pk=|pko+_d°>tdday_ K x—dc.
Recc
Vv v Schematic
Let: 0 Xy = KX diagram
I—m RPCC
Sample rate of MOSFET is 90:1 (600mA) Rece =1058><L—m
Ny X ey
where, tdelay“Off delay time, |_m --primary inductance, Hh
N,--turns ratio of primary winding and feedback winding. '“‘-“T 2
t delay CAN be tested according to the first adjust. PCCY \T/ B
Recc can be calculated according to the formula. L 5D4851

~L3;
For high AC voltage, the compensation current will be high. By adjusting the resistz)r\,'the
compensation peak current limit can be adjusted. The higher resistor indicatesq,_‘lower

compensation. h
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» CDC Principle
@ Cable Drop Compensation and R Select (1)

Cable voltage drop is proportional to output current and cable resistance, and is different with
different output currents. Compensation circuit is needed for voltage compensation and should be
adjustable following cable length. Resistor (RCDC) is connected to simulate cable resistance.
The compensation can be adjusted through external resistor and no compensation is needed
when pin CDC is earthed. The compensation voltage is described as below:

Ve =6.88” 10D R

Where, VCDC is the compensation voltage, and this voltage is added to 4.2V (reference voltage)
for internal error amplifier reference voltage. Ds is the secondary current duty factor and RCDC
is the compensation resistor connected to pin CDC.

]

L Cable J : o

g

spags1 B, o : . |
— ]

Demo Board Row I pi P
Vout1 lout| || Vout |

: Y o % I,
i Rue i

o M| Vi Vv, -
| | .
: VCM “I-Ju'chu - '%P'DSRGAI = "2"%1' Ds 'Rm ¢ ten | ToFFr | ToFe2 |
DS = TOFF1

Simulation diagram Ton + TOFF1 + TOFF2
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@ Cable Drop Compensation and R select (2)

SD4851:0utput I V curve

—e— RCDC=00hm

—=— RCDC=20kohm
RCDC=60kohm
RCDC=80kohm

—— RCDC=100kohm

0 200 400 600
Tout (mA)

Repe=KR, (k=7.5X10%~9.0X 10%)

Different/Cables ThelrightR,

1.8m AWG28 (R=0.85Q) 70k Q
0.8m AWG28 (R=0.38 Q) 31.3kQ
1.8MAWG26(R=0.55Q) 45K Q
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» Dummy Resistor

The dummy resistor RO determines the no-load output voltage offset.
With no load, the operating frequency is about 333Hz and the power is given as:

_ 1 >
P = 2—Lml 2 f
Where,

L

m :Primary inductance,

Pk :Primary peak current,

f

:operating frequency, about 333Hz.

Suppose Lm is 2.1mH, Ipk is 250mA, and it gives P=21.8mW. Power dissipation on IC is
about 6mW and 5W power dissipation on absorbing circuit. So on dummy resistor is
about P1=10.8mW. So, RO is given by: Q

Sily
2 S
Ro = Vout N\

Pl

If output voltage is 5V, RO is 2.3k. This is only the evaluated value.
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T
» Transformer Principle

@ Transformer primary and secondary turns ratio

n Vv n
| =— > =—¥ (1) Ipk is decided by IC

© AR, 4"
With constant current, the circuit is in critical status and the duty factor is 0.442 (internal
decided). According to the magnetic balance, there is:

n’ (Vout +VF +Vcab)
D= 2)
n >(Vout +VF +Vcab) + V

inmin

Hence, Vinmin is calculated with given value of n and Dmax. And input voltage lower than
Vinmin will cause the worse constant current characteristic.

According to the formula (2), nmax for the constant current can be calculated with given values
of Vinmin, Vout, VF and Vcab. For practical use, the n should be lower than the nmax to
guarantee the constant current characteristic.

The output current and n can be calculated according to formulas (1) and (2).

& Inductance Lm Dy,
Ian'.t"_.s

Suppose the maximum operating frequency f=56kHz,
according to the power balance, there is:

1
2Ll = (Vg +Ve V)l I::> Lm
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» Transformer design principle

& Primary turns

NpAB- 4, :mep;lck ::> NP please refer corresponding

transformer files for /B and Ae

& Secondary turns

Ns=Np/n |::> Ns

& Feedback winding turns

NAGENGAAL) 0> e
®s“3hi“
\1%\
|]|]|::> Determine the final turns: Np: NS: NB and Lm e
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T » Factors affect CC

@ Primary and secondary turns ratio

With the same inductance, the lower turns ratio, the lower constant current and
the higher precision, and vice versa.

& Primary inductance

With the same turns ratio, large inductance cause the low constant current
and low precision.

& Compensation resistance

With the same turns ratio and inductance, large resistance brings low
compensation and low precision, and vice versa.

&)

S«i|al_| .
@ Feedback winding turns W\

The CV voltage decreases following the feedback winding turns
Increase.
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& FB voltage value

In general, the center value of FB voltage is about 4.2V. Other value
will lower down the precision.

& Dummy resistor value

With no load, the output voltage precision will be effected by the
dummy resistor value. The bigger dummy resistance, the higher
precision.

& Cable drop compensation resistor

The bigger resistance, the lower compensation. And vice versa.

= % $
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Example
5V/600mA
Demo design
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ITT » DEMO Specifications
Characteristics  Symbol in. : : Remark
Input voltage VIN 85 265 VAC 2-line
Line frequency fLINE 47 50/60 | 63 Hz
No-Ioad_stgnd-_by 100 mW
power dissipation
Test on 1.5m AWG28
Output voltage VouTt 4.75 5.0 5.25 \Y Cable line
Output current louT_cc 540 600 660 mA
Bandwidth:
Output ripple VRIPPLE 150 mVpP_p 20MHZ/lout=0.6A@TA=
25C
Output power PouTt 3 W
Over current
protection louT_MAX 660 mA
Efficiency n 68 % EPS2.0 specification
EMI Meet CISPR22B/EN55022B
Safety Meet IEC950, UL1950 grade-2
Ambient .
temperature Tave = 2 e
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T » Application circuit

TYPICAL APPLICATION CIRCUIT }

- —T—1O+
D1* b7 J_ l RO
Lo— VOUT

85~265VAC FRr1
CO—1 1

D2

Total 27
components
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- » Demo Picture

[Demo top view
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» Demo PCB layout

Top

Bottom Layout
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e >»Demo BOM List

Description Description
D1,2,3,4 1N4007 RO 1.5k W0.125W 0805
D7 SB240 R1 200k W/0.125W 0805
D5 Diode 4148 SMD R2 6.8M W/0.125W 0805
D6 IN4OO7 FR1 12 W/1W
C1,2 4.7uF/400V R4 56k W/0.125W 0805
C5,6 330uF/10V R5 25k W/0.125W 0805 1%
C3 4. 7uF/50V R3 200 W/0.125W 0805
L1 1mH R8 910k W/0.125W 0805
C1 CD222M R9 51k W/0.125W 0805 1%
C4 0.1uF Ul SD4851DD3
Bl 3.3uH T1 Transformer EE1615H
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»Demo Transformer Design

@ Schematic: Bobbin—EE1615H-4+2Pin

@u@ @ ﬁ ORORONO)
Wi o 12 B
Hl‘érsz

® ®

® 7

| ]

. |
& Transformer outline L[F Ls 0.600 0.2
—_ e

4 #5

& Transformer specifications

. Pin 1-2,all other windings open,
) _|_ 0
Primary Inductance | o asured at 1kHz, 0.4VRMS e
Primary Leakage Pin 1-2, all other windings shorted, '
Inductance measured at 10kHz, 0.4VRMS 10045 thaxg)
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I »Demo Transformer Design
. PRI SEC
@ Internal Construction = | =
Czoll v j
W (20 ]| [Z |
| 52 |
= | m |
| 5 |
& Winding
‘H G&P CORE MO GAP CORE H|
TERM I NAL WINDING INSULATION BAFRI SR
NO WIRE TURNS
(S -F) METHOD  TwateriaL] 1A% [T1s[ PRI I SEC [Ts
st|4a|-|uew o2igxen | 17.50 | SERUD 1psrare | 0.025/8.0 | 2 - !
w21 | uvwoise |1ost | SERNUD Tpstare | 0.025/8.0 | 2 - 3
s2|a|-|uw o2igxaw | 7.5t | SERYD |p.sTare | 0.025/8.0 | 2 - !
SOLENOID 0.251
12 |(®|E)| o7 9t | SEow |P-STAPE|0.025/8.0| 2 [, gaer o |1
SOLENOID 0.025/8.0
w3 | 3|4 UND.IS 23 | SEoqy |p.s aee| 000 3 [2.00m,0.25T| 1 |
0.025/4.5 _
CORE FIXING TAPE P.s 14PE | ST ory | 3 K
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7 »Demo regulation and eff measurement

n ocp AV-EFF
(%) (mA) (%)
150 4.95 1.03 0.7425 | 72.08
300 5.02 2.10 1.506 71.7 0.075xLn(3.0)+
85V 620 70.89 0.561=64.3%
450 5.04 3.22 2.268 70.4
600 5.08 4.39 3.048 69.4
150 4.96 1.02 0.744 72.9
300 5.02 2.07 1.506 72.75 N
115V 630 71.92
450 5.05 3.18 2.2725 71.4 \
600 5.10 4.33 3.06 70.66
70.7%
150 4.95 1.06 0.7425 70 /
300 5.01 214 1.503 70.23
230V 630 69.59
450 5.02 3.23 2.256 69.7
600 5.08 4.39 3.048 69.4
150 4.95 1.08 0.7425 | 68.75
300 5.01 218 1.503 68.9
265V 630 68.66
450 5.03 3.29 2.2635 68.8
600 5.07 4.46 3.042 68.2
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»Demo output V-I Curve

SD4851:Outputl-V curve

6

c— = a=-—-j

4 ——VAC=115V
3 —— VAC=230V
2

1

0)

0 150 300 450 600 750
lout(mA)
VAc=115V, Vout=2.3V,lout(max)=620mA &
V=230V, Vout=2.4V,lout(max)=630mA W
I
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)

i

Demo Standby power

0.07

o
o
o

Power Input(W)
o o
o o
= &

o
o
w

o
o
N

100 150 200 250
VAC(V)

Measured No Load Input Power:
115VAC/50Hz: 30mW
230VAC/50Hz: 55mW
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»Demo Turn-on delay time

| .|_ - e N 1

[
[
t
+
l
[
|

“Ch3 100Vv M 1.00s chz/ 2.00V

85V,FULL, Delay time=2.36s
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>»Demo rise-tim

-+

T

Bk

CH1 1.00%Ey k4 5.00ms CH1 .~
Current Falder is &'y,

1

CH1 1.00%E FA 10.0mns CH1 .~
Current Folder is A,

Rise time =9.80mS

WTE 2, s KRR #E
Faith Endurance Exploration Enthusiasm

] /

CH1 1.00%Ey F 5.00r0s CH1
Current Falder is &'y

Rise time=4.00mS

-

1+

CH1 1.00%wEy k1 10.0ms CH1
Current Falder is & ™y,

Rise time =11,
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T »Demo vipple test

TekiZ1k [ i ] Tek =1 | f

: : : 1 : : ‘ : 4— Ch2 i
i e 64.82KH,
By cssniin s biac o seg i S i ﬁwﬂﬁ&-

Ch2 72
63.88kHz

TR 50.0mvAAMd.00ms A Ch2 £ 44.0mY e I S 0. 0mV A M 10.0ps| A Ch2 4 68.0mV]

1§+70.00000 s i+~ [~800.000ns

85Vac Input, Full Load 85Vac Input, Full Loa
Output Ripple =100mV (Low frequency)  Output Ripple =100
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»Demo switching waveform

CH1 50.0%Ew rA 1.00ms CH1 -

Current Falder is A’y

Drain Voltage :210.0VP_P

- e e > 3
1+
EH"""}I]VEI' .......... M5:ij{|_j_|'§ ............................. EH";F .

Current Folder is &:'%,

Drain Voltage :322.0VP_P

WTE 2, s KRR #E
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____________________________________________________________ S
1
L i
r [N
| o
o |
B i 171,74 = 71— FA BT T

Current Folder is o'y,

Drain Voltage :464.0VP_P

-

CH1 10 Ey b 5.000s CH1 .7~
Current Folder is &,

Drain Voltage :55
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7 »Demo temperature test

Test conditions:

AC at 85V ; full load(5V,600mA),2hour
AC at 150V ; full load(5V,600mA),2hour
AC at 220V ; full load(5V,600mA),2hour
AC at 265V ; full load(5V,600mA),2hour

S_:_Jé];f:ge Criteria Result
1 IC (SD4851) 60.8 °C 0~100°C pass
2 FR 49.6 °C 0~100 °C pass
3 Tran Wire 56.2 °C 0~100 °C pass
4 Tran core 50.2 °C 0~100 °C pass
6 Output Diode (SB240) 67.6 °C 0~100 °C pass
7 input capacitor 46.7 °C 0~100 °C pass
8 case 37.6 °C 0~50 °C pass
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“»Demo EMC Conduction Test
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7  »Demo EMC Radiation Test
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7 »Demo EMS ESD and Surge Tests
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Device No. Function Package Output
SD4851DD3 600mA
SD4851DD4 PSR PWM+MOS (DIP-7) 800mA
SD4851DD5 (cciev) 1000mA
SD4851DD6 1200mA

SD4840 7 .2W
SD4s4l PWM+MOS(DIP-8) 12W
SD4842 SSR 14W
SD4843 15w
SD4844 18W
SD4870 PWM(SOT-23-6) 36W
SC6105 PWM(DIP-20) 400W
SD6109 PWM(DIP-20) 400W
SA7527 PFC PWM(DIP-8/SOP8) 200W
SVD1N60/70 1A/600V/700V
SVD2N60/70 UO Ze Ao 2s 2A600V/700V

SVD4NG65 4A650V/700V

SVD7N60 MOS TO-220F 7A/600V

SVD10N65 10A/650V

SVD12N65 12A650V

SvD730T 6A/400V
SVvD830/840T 5A/8A/500V
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» Silan’s SD4851 Advantages

The public company with big scale, is widely accepted and has built
cooperation with many multinational companies, such as
Funni/philips/sumsung/LG.

Owning the wafer manufacture line, continuous lowering down price
Company available
advantage

Perfect quality management system for guaranteeing the product quality

Powerful design team for continuously design new product

Power technical support for good service
High CC/CV precision, CC +=10%, CV<x5%

: Cost-effective, few peripheral components, only 27 components
Advantage in

product High efficiency, meet EPA2.0 specification

Good performance in EMC, ESD

Patent

Self-design patent
advantage 2
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Specification

Samsung solution

T

LG low-end solution
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Quantity needed
Input voltage 85-265Vac 85-265Vac
Input 47~63Hz 47~63Hz
frequency
Transient 25A 25A
peak current
Standby
power <0.1W <0.15W
dissipation
Conversion & & (average value with 25%, 50%,
efficiency R R 75%, 100% load )
4.9~5.4V(Central _
Output voltage value 5.15V) 4.8~6.4V
700~950mA o o
Output current (Central value 825MA) 400~800mA -5C~50TC
Output rated 700mA 400mA
current
Output ripple <150mV <200mV
el 1.5m AWG28 1.5m AWG28
specification
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s Contents

® Silan in Tuner
® Silan in Toy
® Thanks!
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Silan in Tuner
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Contents

® Brief Introduction
® Products list

— |[F Demodulator

— Can Tuner ICs

— Silicon Tuner ICs

— TV RF Modulator

— DC-DC Converter for TV Tuner
® Thanks
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Introduction

Return

® Silan provides total solution for TV tuner makers, includes IF
Demodulators, Can Tuner ICs, Silicon Tuner ICs, RF Modulators,
and 33V DC-DC converter for CAN tuner.

® All of the ICs in IF Demodulator, Can Tuner, Silicon Tuner, RF
Modulator, DC-DC Converter are designed based on Silan’s high
frequency high performance BICMOS process. And there is no
patent issue in our products.

® \We are working on: Cost down the IF-Demodulator of analog TV,
Customize the analog can tuner IC; Integrate the siIiCO@s_tluner and
demodulator into one chip. ~is

%4
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Introduction

Pin to Pin c
po

Customiz
Demodulatc
tuner and d

tuner anc

Silan’s Strategy in Tuner
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IF Demodulator Retum

® Single Standard IF Demodulator: SA9801

» Applicable for IF Frequency
38.9, 45.75 and 58.75MHz

» Gain controlled wide-band
VIF amplifier

» Peak Sync pulse AGC

reference circuit

(20) (6 16 (15)
TVCC TPLLVCO2TVCO1 \T/AFC
GND Internal Travelling <€4—— AFC
18 reference wave +—» VCO —p —»AF amplifier
- detector DAF
voltage divider <—1—
3-stage T
IF-amplifier EM-PLL
IF1 v
— _ detector
AN video T ® NC
detector and demodulator Video amplifier
Ly phase detector
Limiter

amplifier
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IF Demodulator

® Multi-Standard IF Demodulator: SD9885/9886

> 12C bus controlled

» Applicable for IF Frequency
33.4/33.9/38.0/38.9/45.75/58.7
5, 45.75 and 58.75MHz

» Integrated sound trap for
4.5/5.5/6.0/6.5MHz

> Gain controlled wide-band VIF €7
amplifier

Peak Sync pulse AGC

Digital acquisition help and fully

digital AFC detector

AFC

—
<—§ﬂ>
—0

Tuner AGC VIF-AGC (— RC VCO «— Digital VCO control AFC detector |::>

. cvBs
Sound carrier traps
. S
L » 4510 65MHz '(17@
SD988s/

l 1T || Sposso
L—p Single reference QSS mixer

intercarrier mixer and
AMdemodulator

Audio processing
and switches

YV VY
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