S/IERGY

Applications Note:SYS5802

Green Mode Flyback LED Driver With Primary Side

Regulation ,PFC and PWM/Linear Dimming

Preliminary datasheet

General Description

The SY5802 is a single stage Flyback and PFC
controller targeting at LED lighting applications with
PWM/Analog dimming. It is a primary side controller
without applying any secondary feedback circuit for
low cost, and drives the Flyback converter in the quasi-
resonant mode to achieve higher efficiency. It keeps
the Flyback converter in constant on time operation to

achieve high power factor.

Ordering Information

SYs802 (OO
Temperature Code
Package Code
Optional Spec Code

Temperature Range: -40° C to 85° C

Ordering Number Package type Note
SY5802FBC MSOP10 —
SY5802FAC SO8 -

Features

Primary side control eliminates the opto-coupler.
PWM or Analog Dimming.

Valley turn-on of the primary MOSFET t0 achieve
low switching losses

0.3V primary current sense reference voltage leads
to a lower sense resistance thus a lowerconduction
loss.

Internal high current MOSFET driver: 1A sourcing
and 2A sinking

Low start up current: J5SuAtypical

Reliable short LEDfand‘Open LED protection
Power factor »0.90\with single-stage
conversion.(Analog dimming only)

Compact package: MSOP10 and SO8

Applications

LED lighting
Down light
Tube lamp
PAR lamp
Bulb lamp

Typical Applications
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Figure 1a. PWM dimming Schematic Diagram MSOP10
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Figure 1c. PWM dimming curve
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Figure 2a. Analog dimming Schematic Diagram MSOP10

RR:
5
R9 <

=
5

Cll =
100pF

R1 D3 C2 10nF T1 2!
5.1K P
A A 0
m\_ X ] =R5
AR 6 a0t ESTH
~ 1 c1
LT 47nF K2 1 == AN
= . OOV
= | e 100nF /400 ~ N
;W:] T N
Ri1 =
5.1K - N
R1010 D4
AMA—D! |
W\—pt J_
L
=R13 C722W L |
200K Ris = N
Ul _SY5802 2000 5 N
= 0 ML Dinm g signal
oMP B W
R21 7cs WD M 1., §
1K 18
BEN VN Imnnr
R12 10 H =
= —dN D DRV
c12 = R22 . Q1
20 | 20K Lok

%ng C10

Figure 2b. Analog dimming Schematic Diagram SO8

lout(%)

Analog Dimming Curve

80

/

60

/

40

20

/

10
|

20

33 40

60 66 80 100

PWM Duty(%)
Figure 2c. Analog dimming curve

LED Output
DC 36V 300m A
N
N
N
N
N
N
RS
N
Output

DC 36V 300m A

AN_SY5802 Rev. 0.9A

Silergy Corp. Confidential-Prepared for Customer Use Only



S

S/IERGY

SY5802

Pinout (top view)

coMP—]1 10[___]SGND
NC[_]2 o[ 1PwMm
zCS[_]3 8 1ADIM
GND[_]4 7[__JVIN
ISEN_|5 6 [ 1DRV
(SOP8) (MSOP10)

Top Mark: AEJxyz (device code: AEJ, x=year code, y=week code, 7= lot number code)
ADWxyz (device code: ADW, x=year code, y=week code, 7= lot number code

Pin Pin number Pin Description
Name SO8 MSOP10
Loop compensation pin. Connect a RC network across~this ‘pin and ground to
COMP 1 1 .
stabilize the control loop.
Inductor current zero-crossing detection pin. This{pin“receives the auxiliary
winding voltage by a resister divider and detects,th€ Tnductor current zero crossing
7CS ) 3 point. This pin also provides over voltage ‘protection and line regulation
modification function simultaneously. If the §oltage on this pin is above Vcsovp,
the IC would enter over voltage protection” mode. Good line regulation can be
achieved by adjusting the upper resistoref'the divider.
Current sense pin. Connect this pinfozthe source of the primary switch. Connect
the sense resistor across the source of thie primary switch and the GND pin.
ISEN 3 5 VU xN
(current sense resister Rg: Rggk—=—T | k=0.167)
ouT
GND 4 4 Ground pin
DRV 5 6 Gate driver pin. Confiectthis pin to the gate of primary MOSFET.
Power supply pinThis pin also provides output over voltage protection along with
VIN 6 7 .
ZCS pin.
ADIM 7 3 Bypass this, pin*to GND with enough capacitance to hold on internal voltage
reference.
PWM 8 9 PWM-dimming input pin, this pin detects the PWM dimming signal
SGND - 10 Signal.ground.

AN_SY5802 Rev. 0.9A
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Absolute Maximum Ratings ot 1)
VIN, DRV -0.3V~19V
Supply Current Iypy 30mA
ADIM, ZCS V0.3V
ISEN, COMP, PWM 3.6V
Power Dissipation, @ Ta=25°C MSOP10/SO8 0.8W/1.1W
Package Thermal Resistance (Note 2)
MSOP10/S08, 0 JA 125°C/W /88°C/W
MSOP10/S08, 0 JC 60°C/W45°C/W
Temperature Range <45°C to 150°C
Lead Temperature (Soldering, 10 sec.) 260°C

-65°C to 150°C

Storage Temperature Range

Recommended Operating Conditions (Note 3)

VIN, DRV

8V~15.4V

Junction Temperature Range
Ambient Temperature Range

-40°C to 125°C

-40°C to 85°C

o
Block Diagram
SGND COMP VIN
(g ] (g | T
L uvio]
ISEN [J lo Estimator Gm PWM &BIAS Vrer
L o—— Logic [ DRV
VRer &
Driver
| GND
+
0.5 VO—=—p=
ZCS[] Valley Detect
Buffer OovP
P[] N — DIM >
[l' I/ _ '_L Control Vrer
Lt
ADIM

Figure3. Block Diagram
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Electrical Characteristics
(Vin =12V (Note 3), T4 =25°C unless otherwise specified)

Parameter | Symbol | Test Conditions | Min | Typ | Max | Unit
Power Supply Section
Input voltage range Vv 8 154 \
VIN turn-on threshold Vyinon 17.6 \
VIN turn-off threshold VviNOFF 6.0 7.9 \
VIN OVP voltage Vvinovp Vymnont0.85 \
Start up Current Isr Vyin<VvinoFF 15 nA
Operating Current Ty C.=100pF,t=15kHz 1 mA
Shunt current in OVP mode Ivinove Vv Vvinove 1.6 2 2.5 mA
Error Amplifier Section
Internal reference voltage | VRer | | 0.294 | 0.3 | 0.306 | \
Current Sense Section
Current limit reference voltage | VISENMAX | | | 0.5 | | \
ZCS pin Section
Gate Driver Section
Gate driver voltage Vate Vyin \
Maximum source current Isource 1 A
Minimum sink current Isink 2 A
Max ON Time Tonmax Veonp=1.5V 24 us
Min ON Time Ton MmN 400 ns
Max OFF Time TorrMAX 39 us
Min OFF Time Torr MIN 2 us
Maximum switching frequency furax 120 kHz

Thermal Section
Thermal Shutdown

Temperature {so 150 C

PWM function Section
PWM ON current IpwnoN 20 pA
PWM OFF current IpwM.OFF 10 LA
PWM current Range Iapim 1 mA

Note 1: Stresses beyond the “Absolute Maximum Ratings” may cause permanent damage to the device. These are
stress ratings onlys\Functional operation of the device at these or any other conditions beyond those indicated in the
operational ections of the specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

Note 2¢O, is measured in the natural convection at T, = 25°C on a low effective single layer thermal conductivity
test board of JEDEC 51-3 thermal measurement standard. Test condition: Device mounted on 2” x 2”” FR-4 substrate
PCB, 20z copper, with minimum recommended pad on top layer and thermal vias to bottom layer ground plane.
Note 3: Increase VIN pin voltage gradually higher than Vyon voltage then turn down to 12V.

AN SY5802 Rev. 0.9A  Silergy Corp. Confidential-Prepared for Customer Use Only 6
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Operation

The SY5802 is a single stage Flyback and PFC
controller targeting at LED lighting applications with
PWM/Analog dimming.

The Device provides primary side control to eliminate
the opto-couplers or the secondary feedback circuits,
which would cut down the cost of the system.

High power factor is achieved by constant on operation
mode, with which the control scheme and the circuit
structure are both simple.

SY5802 supports both PWM and Analog dimming
function for different application.

In order to reduce the switching losses and improve
EMI performance, Quasi-Resonant switching mode is
applied, which means to turn on the power MOSFET at
voltage valley; the start up current of SY5802 is rather
small (151 A typically) to reduce the standby power
loss further; the maximum switching frequency is
clamped to 120kHz to reduce switching losses and
improve EMI performance when the converter is
operated at light load condition.

SY5802 provides reliable protections such as Shott
Circuit Protection (SCP), Open LED Protection (QLP),
Over Temperature Protection (OTP), etc.

SY5802 is available with SO8 and MSQOP 1) package.

Applications Information

Start up

After AC supply for D€ BUS is powered on, the
capacitor Cypy across=VIN and GND pin is charged up
by BUS voltagesthrough a start up resistor Rgy. Once
Vyn rises up\oy\Vyvm.on, the internal blocks start to
work., aViyny, * will be pulled down by internal
congumption of IC until the auxiliary winding of
Flyback’ transformer could supply enough energy to
maintain Vyp above Vyin.orr.

The whole start up procedure is divided into two
sections shown in Fig.4. tsyc is the Cyyy charged up
section, and tsro is the output voltage built-up section.
The start up time ts composes of tsrc and tsto, and
usually tgro is much smaller than tgrc.

v Vun
'BUs
Vunon| — — — — —

VWinorrf — — A — —
o

|
|
}
Vour |
|
|

SY5800
VIN

Cuin |
|
:L fe— tere —w] tsr0 )
Fig.4 Start up

The start up resistor Rgr and Cyyy are designed by rules
below:

(a) Preset start-up resistor/Ryy, make sure that the
current through Rgr is larget.than Igr and smaller than

IVIN_OVP

VBUS

<RST < VBUS (l)
IVINfOVP IST

Where Vpysis'the BUS line voltage.

(b) Sélect'Cyy to obtain an ideal start up time tgr and
¢nsure the output voltage is built up at one time.

v
( RBUS 'IST) X tST
Con =)

VIN_ON

(¢) If the Cyy is not big enough to build up the output
voltage at one time. Increase Cyyy and decrease Rgr, go
back to step (a) and redo such design flow until the
ideal start up procedure is obtained.

Internal pre-charge design for quick start up

After Vyy exceeds Vyivon, Vcowmp 18 pre-charged by an
internal current source. The PWM block won’t start to
output PWM signals until Veopmp is over the initial
voltage Vcompc, Which can be programmed by Reowp.
Such design is meant to reduce the start up time shown
in Fig.2.

The voltage pre-charged Vcomp ¢ in start-up procedure
can be programmed by Rcowmp

VCOMPJC =600mV-300pAXR .\ (3)

AN_SY5802 Rev0.9A
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- Fig.5 pre-charge scheme in start up
Where Vcomp.ic is the pre-charged voltage of COMP
pin.

Generally, in Analog dimming mode, a big capacitance
of Ccowmp 1s necessary to achieve high power factor and
stabilize the system loop (1pF~2uF recommended); in
PWM dimming mode, a smaller capacitance of Cconp
is applied to achieve smaller output current ripple
(10nF recommended);

The voltage pre-charged in start-up procedure can be
programmed by Rcomp; On the other hand, larger
Rcomp can provide larger phase margin for the control
loop; A small ceramic capacitor is added to suppress
high  frequency interruption (10pF~100pF is
recommended if necessary)

Shut down
After AC supply or DC BUS is powered off, the@nergy

stored in the BUS capacitor will be dischargedyWhen
the auxiliary winding of Flyback transforiner Tan not

supply enough energy to VIN pin, Vypy'will drop down.

Once Vyyy is below Vym.orr, the IC(will stop working
and Vomp Will be discharged to zero,

Primary-side constant-current control

Primary side control”is‘applied to eliminate secondary
feedback circuit on, opto-coupler, which reduces the
circuit cost. The\switching waveforms are shown in
Fig.6.

The outputeurrent oyt can be represented by,

I, t
Iour:ixﬂ(“)
2 S
Where Igp is the peak current of the secondary side; tpg
is the discharge time of Flyback transformer; tg is the

switching period.

The secondary peak current is related with primary
peak current, if the effect of the leakage inductor is
neglected.
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Fig.6 switching waveforms
Ly =Nps X I, (5)

Where Npg is the turns ratio of primary to secondary of
the Flyback transformer.

Thus, Ioyr can be represented by

N, XI t
our= PS " PP DIS ()
2 s

The primary peak current Ipp and inductor current
discharge time tp;g can be detected by the IC, and the
effect of the leakage inductor can be compensated by
internal control scheme. Ioyt can be induced finally by

- ky Xk, X Vigp X Npg
R

(7

ouT

Where k; is the output current weight coefficient; k, is
the output modification coefficient; Vygr is the internal
reference voltage; Rg is the current sense resistor.

ki,k, and Vggr are all internal constant parameters, Ioyr
can be programmed by Npg and Rs.

AN_SY5802 Rev0.9A
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R :kl sz X Vigr XN

S

PS (8)

ouT

Quasi-Resonant Operation

QR mode operation provides low turn-on switching
losses for Flyback converter.

Valley _ __ _ N\

[ I |
| | e |

1;

Fig.7 QR mode operation

The voltage across drain and source of the primary
MOSFET is reflected by the auxiliary winding of the
Flyback transformer. ZCS pin detects the voltage
across the auxiliary winding by a resistor divider.
When the voltage across drain and source of the
primary MOSFET is at voltage valley, the MOSFET
would be turned on.

Over Voltage Protection (OVP) & Open., LED
Protection (OLP)

VIN

Raux

Cun A~
Naux

Rzesy

- SY5800
ZCS

e[

Fig.8 OVP&OLP

The output voltage is reflected by the auxiliary winding
voltage of the Flyback transformer, and both ZCS pin
and VIN pin provide over voltage protection function.
When the load is null or large transient happens, the
output voltage will exceed the rated value. When Vy
exceeds Vymwove OF Vyzcs exceeds Vzesove, the over
voltage protection is triggered and the IC will discharge
Vym by an internal current source Iy ovp. Once Vyn

is below Vy orr, the IC will shut down and be charged
again by BUS voltage through start up resistor. If the
over voltage condition still exists, the system will
operate in hiccup mode.

Thus, the turns of the auxiliary winding Nyx and the
resistor divider is related with the OVP function.

VZCSfOVP — NAUX x RZCSD (9)

VOVP NS RZCSU +RZCSD
VVINfOVP > NAUX (10)
VOVP S

Where Vovp is the output over/voltage specification;
Rzcsu and Rzcsp compose the resistor divider. The
turns ratio of Ng t6.Nayx and the ratio of Rycgy to
Rzcsp could be inducedvfrom equation (9) and (10).

Short Circuit Protection (SCP)

When_.the Joutput is shorted to ground, the output
voltdge.is clamped to zero. The voltage of the auxiliary
winding is proportional to the output winding, so Vyn
will drop down without auxiliary winding supply. Once
Vyw is below Vyw orr, the IC will shut down and be
charged again by the BUS voltage through the start up
resistor. If the short circuit condition still exists, the
system will operate in hiccup mode.

In order to guarantee SCP function not effected by
voltage spike of auxiliary winding, a filter resistor

Raux is needed (10Q typically) shown in Fig.8.

Line regulation modification

The IC provides line regulation modification function
to improve line regulation performance.

Due to the sample delay of ISEN pin and other internal
delay, the output current increases with increasing
input BUS line voltage. A small compensation voltage
AVisen.c is added to ISEN pin during ON time to
improve such performance. This AVispn.c is adjusted
by the upper resistor of the divider connected to ZCS
pin.

Nux Xkaz (11)
N

P ZCSU

AV,

ISEN.C

VBUS X

AN_SY5802 Rev0.9A

Silergy Corp. Confidential- Prepared for Customer Use Only 9



S

SY5802

S/IERGY

Where Rycgy is the upper resistor of the divider; k3 is
an internal constant as the modification coefficient.

The compensation is mainly related with Rycgy, larger
compensation is achieved with smaller Rycgy.

Normally, Rzcs ranges from 100kQ~1MQ.

Then Rycsp can be selected by,

Vzcspw < Ny

V, N

ot AL X RZCSU >R ZCSD (12)’
1- Vzcspw % Ny

VOUT NAUX
And,

Vzcsfovp % Ns
V, N

RZCSD 2 o AL x RZCSU (13)

V
|- Lzesove o s
Vove Nux

Where Voyp is the output over voltage protection
specification; Vouris the rated output voltage; Rycsy is
the upper resistor of the divider; Ngand Nyx are the
turns of secondary winding and auxiliary winding
separately.

Dimming Mode

SY5802 supports two dimming modes: PWM dimiming
and analog dimming. The dimming signal is given.as
PWM waveform and the output current istafunction of
the duty cycle of the dimming signal.

Analog Dimming Mode

In Analog dimming modessthe dimming signal is
delivered to PWM pin. PWMpin detects PWM signal
by the current through this\pin.

When the current is higher than Ipwyon, the dimming
signal is sensed logic*high, and ADIM pin is pulled up
to 1.5V by a 300kQ resistor. When the current is lower
than IpwnoRe, thé ‘dimming signal is sensed as logic
low, and \ADIM pin is pulled down to GND by a
300kQ.resistor. The duty cycle of the dimming signal
Dpv isreflected by the voltage on ADIM pin V sppv-

Vo = Dpy, X1.5V (14)

When Vippy is lower than 0.25V(Dppy is 17%), the
output current is zero; When Vppy is from Vapmon to
0.5V (Dpmy is from 17% to 33%), the output current is
10% of rated output current; When Vappy is higher
than 1V (Dppy is over 66%), the output current is 100%

of rated output current; When V,ppy is in the range
from 0.5V to 1V (Dp is from 33% to 66%), Iour
increases with Dppy linearly from 10% to 100% of
rated output current.

The dimming curve between output current Ioyr, Vapmm
and duty cycle of dimming signal is shown as below.

10( 15
80 /
5 N
< 4 S
20 / —— Vaom
eyl : — lout
0 H L 0
0 20 38,40 60 66 80 100
Dimming signal Duty(%)
Eig:9 Analog dimming curve
R PW M ,up
VN Dinm hg signal
SY5802  pywm W\’
Rpw i i

C/\DJM

AD]M—_L
1

Fig.10 Analog dimﬁling circuit

Hence, the resistor Rpwimie connected between PWM
pin and dimming signal is limited by the current
threshold of PWM pin. Vp;,y is logic high level of the
Dimming signal, Vpi, is logic low level of the
Dimming signal.

V im]
P < IPWM,OFF(IS)
PWM_limit
V iml
IPWM > R P > IPWM,ON (16)

PWM,limit

And a resistor Rpyy,, needs to be connected across
PWM and VIN pin, which is designed by

< Vi orr (1 7)
1

PWM,ON

R

PWM,up

A capacitor Cappy needs to be connected across ADIM
and GND pin to obtain a smooth voltage waveform

AN SY5802 Rev0.9A Silergy Corp. Confidential- Prepared for Customer Use Only 10
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proportional to the dimming signal duty cycle. Capp
is selected by

_1.25%107°

CADIM -

FHz (18)
DIM

Where fpy is frequency of the PWM dimming signal.

PWM Dimming Mode
In PWM dimming mode, the output current is chopped

by the dimming signal directly, the dimming function
is shown as below.

100

80

60

£
_'é 40
20
0
0 20 40 60 80 100
Dimming signal Duty(%)
Fig.11 PWM dimming curve
VIN
R AD M ,up
SYH802
ADM
[ LR on*hg signal

Fig.12 PWM dimming circuit

In PWM dimming mode,\the dimming signal is
supplied to ADIM ping{The logic voltage level of the
Dimming signal is mited’by

Vo> Vo =1V (19)
VDimL <VAD[M,ON (20)
Where Vimmmis logic high level of the dimming signal,
Vpimk 18, logic low level of the dimming signal.

And a resistor Rypivup needs to be connected across
ADIM and VIN pin (IMQ recommeded).

Power Device Design
1.Power Device Design for Analog
Dimming

MOSFET and Diode

When the operation condition is with maximum input
voltage and full load, the voltage stress of MOSFET
and secondary power diode is maximized;

VMOSfDSfMAX :\/EVALLMAX N5 X (Vour +VD7F )+AVS (2 1)
\/EVAQMAX

PS
Where Vacmax 18 maximum input AC RMS voltage;
Nps is the turns ratio of the Flybaek-transformer; Vour
is the rated output voltage; Vpy is_the’forward voltage
of secondary power diode; “AVs” is the overshoot
voltage clamped by RCD snubber during OFF time.

+Vour (22)

VDiRiMAX =

When the operationicondition is with minimum input
voltage and full lead,“the current stress of MOSFET
and power diode.is.maximized.

MOS_PK_MAX, :IPiPKiMAX (23)

I
IMOS»RMS;MAX :IPiRMsiMAX (24)
IDiPKiMAX =Ny X IPﬁPKiMAX (25)
IDiAVG =lour (26)

Where Ippkmax and Iprys.max are maximum primary
peak current and RMS current, which will be
introduced later.

Transformer (Nps and Ly)

Nps is limited by the electrical stress of the power
MOSFET:

< VMOSf(BR)DS x 90%_\/EVAC7MAX -A

Vs 27)
ne VOUT +VD7F

N

Where Vyosmryps is the breakdown voltage of the
power MOSFET.

In Quasi-Resonant mode, each switching period cycle
ts consists of three parts: current rising time t;, current
falling time t, and quasi-resonant time t; shown in

AN_SY5802 Rev0.9A
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Fig.9.
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Fig.9 switching waveforms

The system operates in the constant on time mode to
achieve high power factor. The ON time increases with
the input AC RMS voltage decreasing and the load
increasing. When the operation condition is with
minimum input AC RMS voltage and full load, the, ON
time is maximized. On the other hand, when the/input

voltage is at the peak value, the OFF timedSamaximized.

Thus, the minimum switching frequency £y happens
at the peak value of input voltage with,minimum input
AC RMS voltage and maximum\Joad condition;
Meanwhile, the maximum peak /current through
MOSFET and the transformer_happens.

Once the minimum frequency fsumn is set, the
inductance of the tfansfermer could be induced. The
design flow is shown,as below:

(a)Select Npg
VMOSA(BR)DS x 90%_\/EVAC7MAX -

AVS
(28)
Vour +VD7F

N._ <

PSp&

(b) Preset minimum frequency gy

(¢) Compute relative ts, t; (t; is omitted to simplify the

design here)
te= ! (29)
S MIN

_ tg % NPS x (VOUT JrVDj)
=
\/EVAQMIN FNpg X (VOUT +VD7F)

t (30)

(d) Design inductance Ly,

thzxn

o GD

2
_ VACfMIN

M
2 POUT S

(e) Compute t3

ty=mxL X Comin (32)

Where Cpi, is the parasitic capacitance at drain of
MOSFET.

(f) Compute primary maximum peak current Ippg pmax
and RMS current Ipgasvax for the transformer
fabrication.

L L
2P % [ M + M ]

I _ X \/EVAC;MIN NPS X (VOUT +VD7F)

P_PK_MAX

o Ly *n

L L
4P % M4 M P+4L,, XX P, - Xt
+\/ K [\/EVAQMIN NPS X (VOUT +VD7F) ] W our
Ly xn

(33)

Where 1 is the efficiency; Poyr is rated full load power

Adjust t; and tg to t;" and tg' considering the effect of t3

_ nxLy X I12>7P1<7MAX (34)
4P

ouT

t

= Ly % IPiPKiMAX (35)

e
\/EVAQMIN

t'
IPﬁRMSfMAX = [ % IPﬁPKiMAX (36)

6ty

(g) Compute secondary maximum peak current Igpg.
vax and RMS current Igrms.max for the transformer
fabrication.

ISfPKiMAX =NPS x IPfPKﬁMAX (37)
L =t4,(38)

t,
ISfRMSfMAX = 6% X ISfPKiMAX (39)
s

AN_SY5802 Rev0.9A
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Transformer design (Np.Ng.Naux)

The design of the transformer is similar with ordinary

Flyback transformer. the parameters below are
necessary:
Necessary parameters
Turns ratio Nps
Inductance Ly
Primary maximum current Ippk-MAX
Primary maximum RMS current IprMS-MAX
Secondary maximum RMS current | Isgrms.max

The design rules are as followed:

(a) Select the magnetic core style, identify the effective
area A,

(b) Preset the maximum magnetic flux AB
AB=0.22~0.26T

(¢) Compute primary turn Np

_ Ly % IPiPKiMAX (40)
ABXA_

P

(d) Compute secondary turn Ng

N,

Ng= 4D

PS

(e) compute auxiliary turn Nayx

N

AUX

\
Ny (42)

ouT

Where Vyn is (thes=Working voltage of VIN pin
(10V~11V is recemmended).

(f) Select @n appropriate wire diameter

WithTplrmsmax and Isrms.max, select appropriate wire
to make sure the current density ranges from 4A/mm®
to 10A/mm?,

(g) If the winding area of the core and bobbin is not
enough, reselect the core style, go to (a) and redesign
the transformer until the ideal transformer is achieved.

Output capacitor Cour

Preset the output current ripple Algyr, Coyr is induced
by

( 2IOUT )2_1
AIOUT
Con=——F - 43)
4anCRLED

Where Ioyr is the rated output current; Algyr/is the
demanded current ripple; foc is the input AC supply
frequency; Rygp is the equivalent series resistor of the
LED load.

RCD snubber for MOSFET

The power loss of the snubber Prcp is evaluated first

N, X + +A
o= PS (VOLZVVDJ:) VS XII:_KXPOUT (44)

S M

Where Nps'is'the turns ratio of the Flyback transformer;
Vour 18'the, output voltage; Vp is the forward voltage
of )the power diode; AVg is the overshoot voltage
clamped by RCD snubber; Ly is the leakage inductor;
Ly is the inductance of the Flyback transformer; Poyr
is the output power.

The Rycp is related with the power loss:

_ (NPS X (VOUT JrVDj )+AVS )2
RCD (45)
PRCD
The Cgcp is related with the voltage ripple of the

snubber AV¢.rep:

R

c. = Nps X (Vour +Vp ) TAVg
RCD
RopfsAV,

C_RCD

(46)

2.Power Device Design for PWM Dimming

Input BUS Capacitor (Cgys)

The input BUS capacitor is selected by
arcsin(1— AV,N)-F%T

" % [ x(\/EXVAC,MIN)2 [1_(1_AVIN)2]

CBUS = BN

(47)

AN_SY5802 Rev0.9A
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Where Py is the input power, Vcm is the minimum
input AC voltage, fj, is the input AC frequency, AV
is the input voltage ripple ratio.

As general engineering application, the input BUS
Capacitor can also be selected simply by
CBUS = an x(2 ~ 3)/1F/W (48)

MOSFET and Diode

When the operation condition is with maximum input
voltage and full load, the voltage stress of MOSFET
and secondary power diode is maximized;

VMOSfDSfMAX :\/EVAQMAX FNps X (Vour +VD7F )+AV (49)
\/EVAQMAX

PS
Where Vacmax 18 maximum input AC RMS voltage;
Nps is the turns ratio of the Flyback transformer; Vour
is the rated output voltage; Vpy is the forward voltage
of secondary power diode; AVg is the overshoot
voltage clamped by RCD snubber during OFF time.

v

D R MAX

+Vour (50)

When the operation condition is with minimum input
voltage and full load, the current stress of MOSFET
and power diode is maximized.

MOS_PK_MAX :IPiPkiMAX (51)
MOS_RMS_MAX :IPikMsiMAX (52)

D_PK_MAX :NPS x IPiPKiMAX (53)

D_AVG =Lour (54)

— e

Where Ippi.max and Iprus.max are“maximum primary
peak current and RMS Jctrrent, which will be
introduced later.

Transformer (Npsand/Ly)

Nps is limited “by jthe electrical stress of the power
MOSFET;

< VMOSf(BR)DS x 90%_\/EVAC7MAX -A

Vs (55)
o VOUT +VD7F

N

Where Vyos@mrpps is the breakdown voltage of the
power MOSFET.

In Quasi-Resonant mode, each switching period cycle
ts consists of three parts: current rising time t;, current
falling time t, and quasi-resonant time t; shown in
Fig.9.

Va

lpri

Isec

lout

Fig.9 switching waveforms

Once the minimum frequency fsmmn is set, the
inductance of the transformer could be induced. The
design flow is shown as below:

(a)Select NPS
VMOSf(BR)DS X 90%'\/EVAQMAX -A
VOUT JrVDj

VS
N,. < (56)

PS =

(b) Preset minimum frequency fs.vm

(¢) Compute relative ts, t; (t;is omitted to simplify the

design here)
te= ! (57)
S MIN

tS x N PS X (VOUT +VD7F)

t=
\/EVAQMIN +NPs x (VOUT JrVDj)

(58)

(d) Design inductance Ly,

M:w (59)
2P . Xt

ouTt N

(e) Compute t3

AN_SY5802 Rev0.9A
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t3 =nX V LM X CDrain (60)

Where Cpi, is the parasitic capacitance at drain of
MOSFET.

(f) Compute primary maximum peak current Ippyvax
and RMS current Ippymsmax for the transformer
fabrication.

L L

Pour X[+ M

ot \/EVAQMIN Nps X (Vour +VD7F)

Lyxn
L L
P2 X[ M+ M TP+L,, xnXP, ;. Xt
+\/ ouT '\/EVAC*MI_N NPS X(VOUT +\/DJ:) M ouT 3
Ly xn

I

P PK MAX

(61)
Where 1 is the efficiency; Poyr is rated full load power

Adjust t; and tg to t;' and ts' considering the effect of t;

, nXLMfo’ PK_MAX
tl=— M TPPRMAX (¢H
s P (62)

ouT

L, xI

/=M TPPK MAX (63)

1
\/EVAQMH\J

[

I

P_RMS_MAX = _1, X IPiPKiMAX (64)
3t

(g) Compute secondary maximum peakscurrent Igpg.
max and RMS current Iggmsmax forsthe transformer
fabrication.

ISfPKiMAX :NPS x IPiPKiMAX (65)
t, =ts-t,-t; (66)

r

ISfRMSfMAX = _2, ¢ ISfPKiMAX (67)

30

Transformer design (Np,Ng,Nayx)

The deSign of the transformer is similar with ordinary

Flyback transformer. the parameters below are
necessary:

Necessary parameters

Turns ratio Nps
Inductance Ly

Primary maximum current Ip promax
Primary maximum RMS current Ip rMms-MAX
Secondary maximum RMS current | I rmsmax

The design rules are as followed:

(a) Select the magnetic core style, identify the effective
area A

(b) Preset the maximum magnetic flux AB
AB=0.22~0.26T
(¢) Compute primary turn Np

_ LM X IPiPKiMAX (68)

" ABXA,

(d) Compute secondary-turn Ng

N
Ny= = 69)

BS

(eycompute auxiliary turn Npyx

VVlN

N, ux =Ng %

(70)

AUX
ouT

Where Vy is the working voltage of VIN pin
(10V~11V is recommended).

(f) Select an appropriate wire diameter

With Iprus-max and Isrms.maxs select appropriate wire
to make sure the current density ranges from 4A/mm’
to 10A/mm?>,

(g) If the winding area of the core and bobbin is not
enough, reselect the core style, go to (a) and redesign

the transformer until the ideal transformer is achieved.

Output capacitor Cour

Generally, the output voltage ripple is up to the ESR
of the output capacitor Coyr.
Preset the output current ripple, Coyr is induced by

AV,
Rcouese=—2T— (71)

S_PK_MAX

Where Reouesr is the ESR of Coyr.

AN_SY5802 Rev0.9A
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RCD snubber for MOSFET

The power loss of the snubber Pgcp is evaluated first

Nps X (Vour +Vy FAV, L
PRCD= PS ( ouT DiF) S X_KXPOUT (72)
AV L,

Where Nps is the turns ratio of the Flyback transformer;
Vour is the output voltage; Vpr is the forward voltage
of the power diode; AVg is the overshoot voltage
clamped by RCD snubber; Ly is the leakage inductor;
Ly is the inductance of the Flyback transformer; Poyr
is the output power.

The Rycp is related with the power loss:

Ryop= (Nps X (VOU'IF) JrVDj JTAV ) (73)

RCD
The Cgcp is related with the voltage ripple of the
snubber AV¢.rep:

Nog X(Vour Vo p)TAV,
CRCD: PS R( OI;‘TAVDJ:) S (74)
RCD™S C_RCD
Layout

(a) To achieve better EMI performance and reduce line
frequency ripples, the output of the bridge rectifier
should be connected to the BUS line capacitor first,
then to the switching circuit.

(b) The ground of the BUS line capacCitor,.the ground
of the current sample resistor and the signal ground of
the IC should be connected in a star connection.

(¢) The circuit loop of all switching circuit should be
kept small: primary power loop, secondary loop and
auxiliary power loop.

(d) The wire condected to ISEN and DRV should be as
thick as possibles

(e) Thectesistor divider is recommended to be put
beside¢thedC.

AN_SY5802 Rev0.9A
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Design Example

A design example of typical application is shown below step by step.

1. Analog dimming design Example
#1. Identify design specification

Design Specification

Vac(RMS) 90V~264V Vour 38V
IOUT 320mA n 87%
#2. Transformer design (Nps, Ly)

Refer to Power Device Design

Conditions

Vacmi 90V Vac-max 264V
AVS 50V VMOS—(BR)DS 600V
POUT 1 2W VD F 1V
CDrain 1 OOpF fS-MIN 75kHz

(a)Compute turns ratio Npg first
< VMOSi(BR)DS x 90%_\/EVAC7MAX _AVS
"o VOUT +\]D,F
_ 600V x0.9-/2 x264V-50V
38V+1V

N

=2.99
Nps is set to
N, =2.67
(b)fsmn is preset

f,

S_MIN

=75kHz

(¢) Compute the switchingiperiod tg and ON time t; at the peak of input voltage.

f=— =133

S_MIN

tl _ tS N NPS x (VOUT +VD7F)
\/EVAQMIN FNypg X (VOUT +VD7F )
_ 13.3usx2.67%x(38V+1V)
V2 x90V+2.67 % (38V+1V)
=6us

(d) Compute the inductance Ly

AN_SY5802 Rev0.9A
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_ V/inMIN x tlz xn
" 2Pgr Xt
_ 90V?* x 6us® x0.87
2x12W x13.3ps

=780pH

Set
L,,=750uH

(e) Compute the quasi-resonant time t;

ty=nx /L, X Chuin
=n X ,/750pH x100pF
=860ns

(f) Compute primary maximum peak current Ip px_max

X[ Ly + Ly ]
V2V, Nos X (Vour +Vp 1)

Ly xn

2 POUT

IPiPKiMAX =

]2+4LM Xn X POUT x t?

\/4P(§UT X[ Ly + =
+ \/EVAQMIN NPS x (VOUT +VD7F)
Ly xn
=1.038A
Adjust switching period ts and ON time t; to t{ and*t, .
_ nxLy x IlthKiMAX
4.POUT
_0.87 x750uH x1.038A°

4x12W
=14.45ps

t

= LM x IPﬁPKiMAX
1
\/EVAQMJN

_ 750uH X11038A
DR&90V
=6.12[1s

Compute primary maximum RMS current Ip_qyvsmax

t, 6.12pus
IPfRMSfMAX = 6'(1' XIPiPKiMAX: mx1.038A=0.289A
S .

AN _ SY5802 Rev0.9A Silergy Corp. Confidential- Prepared for Customer Use Only
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(g) Compute secondary maximum peak current and the maximum RMS current.

L bk max =Nps X Ip pi yax =2.67%1.038A=2.77A

t, =t-t,-t,;=14.4515-6.12s-0.861s=7.47ps

/ t; / 7.47us
IS,RMS,MAX = 6% X ISfPKiMAX = m x2.77A=0.81A
S .

#3. Select power MOSFET and secondary power diode

Refer to Power Device Design

Known conditions at this step

Vac-Max 264V Nps 2.67
Vour 36V Vp.r 1A%
A Vs 50V n 8794

(a) Compute the voltage and the current stress of MOSFET:

VMOSfDSfMAX :\/EVAQMAX JrNPs x (VOUT JrVDJ )+AVS

=2 X264V+2.67 x (38V+1V)+50V
=527V

IMOSfPKiMAX =1 P PK_MAX =1.038A

IMOSfRMSfMAX ZI{RMSJ\AAX =0.289A

(b) Compute the voltage and the current stresstof secondary power diode

\/EVAQMAX

VDiRiMAX = N Vv,

ouT
PS

_N2x264v
2.67

=178V

38V,

Ty i aiax =N XT3 aiax =2.67 %1.038A=2.77A
Iy weslonr20.32A

#4. Select the output capacitor Coyr

Refer to Power Device Design

AN _ SY5802 Rev0.9A Silergy Corp. Confidential- Prepared for Customer Use Only
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Conditions
IOUT 320mA AIOUT O~310UT
fAC 50Hz RLED 12%1.6Q
The output capacitor is
( 21OUT )2 -1
— AIOUT
ouT
4anCRLED
2x032A
VG o)
_ 0.3x0.32A
4nx50HZz %12 %1.6Q
=546uF
#5. Design RCD snubber
Refer to Power Device Design
Conditions
Vour 38V AV 50V
Npg 2.67 Lg/Ly 1%
POUT 12W

The power loss of the snubber is

— NPS X (VOUT +VD7F )+AVS XL—K

PRCD AVS LM x POUT
_267X(BVHIVHSOV oS
50V
=0.37W

The resistor of the snubber is

(NPS X (VOUT +VD¥F )+AVS )2

Rien= "
RCD

_(2.67x38V+IV)+50V)?
0.37W

=64k€

The'eapacitor of the snubber is

— NPS X (VOUT +VD7F )JrAVS
RRCDfSAVCJ{CD
_2.67X(38V+IV)+50V
64kQ x100kHz %25V
=InF

RCD

AN_SY5802 Rev0.9A
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#6. Set VIN pin

Refer to Start up

Conditions

VBUs-MIN 90V x 1.414 VBUS-MAX 264V x1.414

Ist 15pA (typical) Vinon 16V (typical)

Tvin-ovp 2mA (typical) tsr 500ms (designed by user)

(a) Rgr is preset

Vius _ 90V x1.414

R..<
T, 15pA

=8.48MQ ,

Vaus _ 264V x1.414
2mA

=186kQ

RST>I

VIN_OVP

Set RST
R, =250kQ X 3=750kQ

(b) Design Cyy

V.
( RBUS 'IST) x tST
Cyn=—"0¢

VVINfON

(M -15pA) %X 500ms
750kQ

16V

—4.83yF
Set CVlN
Cyp =20uF

#7 Set COMP pin

Refer to Intexnal pre-charge design for quick start up

Parameters.designed

Reomr 500Q

VCOMP 1C

450mV

Ceompi 2uF

CCOMP2

100pF

AN_SY5802 Rev0.9A
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#8 Set current sense resistor to achieve ideal output current

Refer to Primary-side constant-current control

Known conditions at this step

k, Xk, 0.16 Nps

2.67

VRer 0.3V Iour

0.32A

The current sense resistor is

I{S=:k1)<k2 ><\]REFXT\IPS

IOUT
_0.16x0.3Vx2.67

0.32A
=0.4Q

#9 set ZCS pin

Refer to Line regulation modification and Over Voltage Protection (OVP) & @pen Loop Protection (OLP)

First identify Rzcsy need for line regulation.

Known conditions at this step

ks | 68 |
Parameters Designed
Rycsu | 100kQ |

Then compute Rycsp

Conditions

Vour 38V

Parameters designed

Rycsu 100kQ)

Ng 21 Naux 5

Vzcsfovp % Ny
Vour Ny

x
Roesp B Vzcsiow x& Ryesu
Vour Nux
142V xg

A N38V 6
——_1.42\/ xg x100kQ

38V 6
=18.62kQ

AN_SY5802 Rev0.9A
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Vzcsfovp x£
RZCSD 2 \YOVP N/;SIX RZCSU
1- zcs ove  Ng
VOVP NAUX
142v 21
__48V 5
4 ><2><1001<Q
48V 5
=14.19kQ

Rycsp 18 set to

R,p=15kQ
#10 set ADIM and PWM pin
Refer to Analog Dimming Mode Design
Conditions
VVINOFF 6V IpwMm.oN 200 A
Ipwm,oFF 100 A fbim 100Hz
Parameters designed
V Dim.high | 10V | |
RewM limit< Voimigh = % =500KQ
Ipwmon 2014
RPWM, limit is set to
Rewmiimi=50KQ
Rewmup Vv oer = 6—V =300KQ
Ipwmon 2014
S0 Rpwup 18 set to
RPWM,up=200KQ
=5 =5

Capmr = 1'25;1017 Hz = 1'25;1017 [Hz =125nF

Pl fewm

Hence € piw IS set to

Capm=100nF
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#11 final result
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Ri D3 €2 2.2nF/250V 11 D1MUR460
5.1K
F1 L2 —W\,_I
—/\/—\!/wu ’LY1V1Y\mH L o 1R;Jsk
iy 220uF/63V LED
AC M ct
T 47nFIX2 ca L
source R9 — \
100nF/400V
™ L3 1mH n A4 \V4 N\
—¢'—NM 222
NTC1 AA N
R11 T
5.1K - Sﬁ L
R10 10 D4 FR107 |
4 W—pt J_ :
R13 |
C7 224F/25V
5e %ZOOK T R23 \
+ ] Ul SY5802 200K R4 N\
- ® _IMLI'_ Dimmingsignal
! COMP PWM l AN
ZCS ADIMF——1 \
R21
K 2 Sodonr .
Ci—— ISEN VIN
100pF R0 H (%
= GND DRV  Ca
2 R14 £] 4neo
2F | S0k 10K
20K |
' +

R19% %ms €10 1nF/Y1

2. PWM dimming design Example
#1. Identify design specification

Design Specification

Vac(RMS) 90V~264V Vour 36V
Tour 300mA n 85%
AVi, 0.18

#2. Transformer design (Nps, L)

Refer to Power Device Design

Conditions

Vacmin %0V Vac-max 264V
AV 50V VMos-BR)DS 600V
Pour 10.8W Vpr 1V
Chrait 100pF fs M 50kHz
Ve M 104V

(a)Compute turns ratio Npg first

AN_SY5802 Rev0.9A
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VMOSf(BR)DS x 90%'\/§VA(17MAX _AVS

Vour +VD,F

_ 600V x 0.9-/2 x264V-50V
36V+1V

N.. <

PS —

=2.99
Nps is set to
N,=2
(b)fs vy is preset

f§ yn=50kHz

(¢) Compute the switching period ts and ON time t,; at the peak of input voltage.

1
ty= r =20us

S_MIN

_ 1:S X NPS X (VOUT +VD7F)
1 \/EVAQMIN N ps X (VOUT JrVl)j)
20ps X2 % (36V+1V)
V2 x90V+2 % (36V+1V)
=9us

t

(d) Compute the inductance Ly

V/iCiMIN ><'[12 X1
2POUT xtS

_ 90V?* x9us® x0.85

 2x10.8W x20ps

=1.3mH

L,=

Set
L,=1.2mH

(e) Compute'the quasi-resonant time t;

t3 =X V LM X CDrain
=nX,/1.2mH x100pF

=1.09us

(f) Compute primary maximum peak current Ip_px_max
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P

ouTt

X
VDCfMIN Nps X(Vour +VD7F)

Ly *xn

IPiPKiMAX =

L L
P2 X[— M+ M JP+L,, XxnXP,, xt
\/ o Vocwn Nos X (Vour +Vp 1) " o

Ly *n

+

=0.624A

Adjust switching period ts and ON time t; to t and t; .

2
P_PK_MAX

r__ n x LM XI

° 2POUT

_0.85x1.2mH x 0.624A°
2x10.8W

=18.38us

Ly %Iy p vax
Vb v X (1-AVin)
_1.2mH x0.624A

104V
=7.19us

t=

Compute primary maximum RMS current Ip_rvsmax

’ t; / 7.19us
IPfRMSfMAX = 3# X IPﬁPKﬁMAX = m X 0624A:0225A
S .

(g) Compute secondary maximum peak currentand the maximum RMS current.

g vt =Nos X Iy e yiax =2 X0.624AF1248A

t, =ts-t,-t,;=18.38us-7.19us-1.08818=10.12ps

/t' } 10.12ps
IS,RMS,MAX = 3% xISfPK_MAX: m x1248A:0534A
s .

#3. Select powern MOSFET and secondary power diode

Refer‘to'Power Device Design

Knowf conditions at this step

V AC-MAX 264V Npg 2
Vour 36V Vp.r 1V
AV 50V M 85%

(a) Compute the voltage and the current stress of MOSFET:
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VMOSfDSfMAX :\/EVAQMAX +Npg X (VOUT JrVDJ )+AVS

=2 X264V+2 X (36V+1V)+50V
=497V

IMOSfPKiMAX :IPiPKiMAX =0.624A

IMOSfRMSfMAX :II[RMSiMAX =0.224A

(b) Compute the voltage and the current stress of secondary power diode

\/EVAQMAX

VDiRiMAX = N Vv

ouT
PS

_\2x264v 6y

=223V

I =1 =1.248A

D PK MAX 'S PK_MAX
IDﬁAVG =l =0.3A
#4. Select the output capacitor Coyr

Refer to Power Device Design

Conditions

AVour | 360mV

The output capacitor is
AV, _ S0mV

RcoutEsk= =280mQ
s vax  1.2844
#5. Design RCD snubber
Refer to Power*Device Design
Conditions
Vout 36V AV 50V
Npg 2 Ly/Ly 1%
Pour 10.8W

The power loss of the snubber is
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— NPS X (VOUT +VD7F )+AVS x L_K
RCD AVS N

_2X(36VHIV)+50V
50V

xP

ouT

x0.01x10.8W

=0.27W

The resistor of the snubber is

(NPS X (VOUT +VD7F )JrAVS )2

RCD =
PRCD

_(2x(36V+1V)+50V)*
0.27W
=60kQ

R

The capacitor of the snubber is

C — NPS X (VOUT +VD7F )+AVS
Kep RRCDfSAvciRCD
22X (36VHIV)S0V
© 60kQ x100kHz X 25V
~830pF
#6. Set VIN pin

Refer to Start up

Conditions

VpusmiN 104V Vpus-max 264V x 1414

Ist 15pA (typical) Vinon 16V (typical)

Tvin-ovp 2mA (typical) tsT 500ms (designed by user)

(a) Rgr is preset

Vius _ 90V x1.414
I, 15pA

R, < =848MQ ,

- Viaus _ 204Wx1.414
2mA

R =186kQ

ST
VIN_OVP

Set RST
R, =250kQ x 3=750kQ

(b) Design Cyy
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V,
( RBUS 'IST) X tST
C — ST
VIN V.
VIN_ON

(Loar
_ " 750kQ

-15pA) x500ms

16V
=3.86pF

Set CVIN
Cyn=20pF
#7 Set COMP pin

Refer to Internal pre-charge design for quick start up

Parameters designed

RCOMP 500Q2 VCOMP IC 450mV

Ccompi 10nF Ccomp2 +00pF

#8 Set current sense resistor to achieve ideal output current

Refer to Primary-side constant-current control

Known conditions at this step

kl X k2 O 1 67 NPS 2

Vier 0.3V Mt 0.3A

The current sense resistor is

— kl sz XVREF XNPS
R =
IOUT
_0.167x0.3Vx2
0.3A
=0.334Q

#9 set ZCS pin

Refer to Ldnewregulation modification and Over Voltage Protection (OVP) & Open Loop Protection (OLP)

Firstidentify R;csy need for line regulation.

Known conditions at this step

ks | 68 | |
Parameters Designed

Rzcsu | 100kQ | |
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Then compute Rycsp

Conditions

VZCS Oovp

1.42V

VO VP

48V

VOUT

38V

Parameters designed

RZCSU

100kQ

Ns

21

NAUX

Vzcsfovp « Ny
Vour Naux
1- Vzcsfovp % N
Vour Nux
142V 21

__38V 6
a2 ><2><1001<Q

38V 6
=18.62kQ

RZCSD RZCSU

Ny

R > VOVP NAUX xR

ZCSD — V N
S

]._zcsove
N

v

ovp

1.42V 21
e Sl

__4V 5
1_1.42V 21 x100kE2

48V 5
=14.19kQ

V.
23 OVP

ZCSU
X
AUX

RZCSD is set to

R, =15kQ

#10 set ADM and PWM pin
Refer to PWM Dimming Mode Design

Conditions

Vyiorr 6V |

Parameters designed

R D [ 200KQ |

#11 set input bus capacitor
Refer.to Input BUS Capacitor (Cgys)

Conditions

Py | 10.8W | Vacmin

| 90V

Cpus = Py X3UF W =10.8W Xx3uF | W =32.4uF

CBUS is set to

AN_SY5802 Rev0.9A

Silergy Corp. Confidential- Prepared for Customer Use Only

30



S/IERGY

Crus =33UF

SY5802

#11 final result

=R5

1ok

20K

R1 D3 €2 10nF T1 D1
5.1K '
L Aa
e Ll inH I
R8 < 220 1F
wm=
Input TL::CMMF o L
AC 85264V RO s T <
w=" L3 ImH n—o o
0
A A
NTC1
i T
5.1K
R1010 D4
3l 1
=R13 €7 228
50 7 200K RI5 =
Ul SY5802 200K
= L]
? oOMP PWM—
_MLILDinm hg sinal
R21 7cs ADM
1K
[N S d BEN VN
100pF R12 10 H
= —GND DRV a1
-‘—ru< 09 R14 H
10K |

L
=RI18 ¢ gfinR

LED

VAol

Y 74

Output
DC 36V 300m A
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SO8 Package Outline & PCB Layout Design

AAAFE

1.55

127 TYP TH‘

J/
5.80-6.20 /~— =

5.40

= 3.80-4.00 —
_I_

1 ~*—0.30-0.50

— 0.60 —~—

Recommended Pad Layout

0.25 - 0.50 V 5

S

{;J\ﬁﬁ

i | T
0.60’- 0.85 1.27 (TYP)

=<<0.18 - 0.25

0.25 base

1.40 - 1.60
—
_
0.08 - 0.25

[

Notes: All dimensions are in millimeters.
All dimensions don’t include mold flash & metal burr.
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MSO10 Package outline & PCB layout

Bl

1.350

2.85-3.10
4.7045.10

5.300

O
i

o =40.18-0.28
Recommended Pad Layout

f } 2.85-3.10
T R\ ] £
é 0.40-0.80 ; g;iL - J ‘
E 5 =1 0.50(TYP) f
Notes: All dimension in MM

All dimension do not include mold flash & metal burr
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