Applications Note: SY5011

Single Stage Flyback And PFC Controller
With CV/CC Control For Adapters and Chargers

S/IERGY

General Description Features

SY5011 is a single stage Flyback and PFC controller « Primary side CV/CC control eliminates the opto-
with several features to enhance performance of coupler.

Flyback converters. Both current and voltage « Valley turn-on of the primary MOSFET to achieve
regulation are achieved by primary side control low switching losses

technology for low cost application. To achievettag « Internal high current MOSFET driver: 1A sourcing
efficiency and better EMI performance, SY5011 dsive and 2A sinking

Flyback converters in the Quasi-Resonant mode. « Power factor >0.90 with single-stage conversion

* Low start up current: 3B typical

Ordering Information « Maximum switching frequency limitation 200kHz
SY50110(O00)0 » Compact package: SO8
L Temperature Code App”cations
Package Code
Optional Spec Code . AC/DC adapters
» Battery Chargers
Ordering Number Package type  Notg
SY5011FAC SO8

Typical Applications
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Figure 1. Schematic Diagram Figure 2. Efficiency vs Input Voltage
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Pinout (top view)

compP ] 1 0O 8T 1 NC

NC [I]2 71 1zcs

ISEN[1T] 3 6 [ L 1VIN

GND[T] 4 5[ 11 DRV

-~
(S08)
Top Mark: AJE xyzfor SY5011FACdevice code: AJEx=year code, y=week code, z= |ot number code)
Pin | Name | Description
1 COMP Loop compensation pin. Connect a RC network acttisspin and ground te, stabilize the contfol
loop.

3 ISEN Current sense pin. Connect this pin to theee of the primary switch.
4 GND | Ground pin.
5 DRV Gate driver pin. Connect this pin to the gafterimary MOSFET.
6 VIN Power supply pin.
7 7CS Inductor current zero-crossing detection pin. Thiis receives,the auxiliary winding voltage by a

resistor divider and detects the inductor currentd zrossing point.
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Absolute Maximum Ratingsote 1)

VIN, DRV -0.3V to 19V
Supply currentyiy 30mA
ZCS -0.3V to |y+0.3V
ISEN, COMP -0.3v~3.6V
Power Dissipation, @ Al= 25°C SO8 1.1w
Package Thermal Resistance (Note 2)
SO80;a 88°C/W
S08,0;c 45°C/W
Temperature Range -40°C to 150°C
260°C

Lead Temperature (Soldering, 10 sec.)

-652C to 150°C

Storage Temperature Range

Recommended Operating Conditionsvote 3)

8Vv~15.4v

VIN, DRV

-40°C to 125°C

Junction Temperature Range

-40°C to 85°C

Ambient Temperature Range

Block Diagram

COMP VIN
(] 1
d T
1SEN T » \ UVLO
1 o Estimator om h aBias [P Veer
g o—/ Logic [] DRV
Current &
Reference Driver
— |. GND
0.5Vo——1-
Vo Estimator »
COMP
Control
Voltage O—5—
Reference,
Valley Detect |—
zces[] Y
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Electrical Characteristics
(Vin =12V (Note 3), | = 25°C unless otherwise specified)

Parameter | Symbol| TestConditions | Mih  Typ | Mdx Unit
Power Supply Section

Input voltage range Wi 8 154 | V

VIN turn-on threshold VinoN 176 | V

VIN turn-off threshold \IN.OFF 6.0 7.9 V

VIN OVP voltage \in.ove Vyin,ont0.85 \%
Start up Current sh Vyin<Vvin,ore 15 HA
Operating Current vin C.=100pF,f=15kHz 1 mA
Shunt current in OVP mode Vllll,OVP VVIN>VVIN,OVP 1.6 2 2.5 mA

Error Amplifier Section

Sleep mode ON threshold

cOMD "V compon 0.40 v
Sleep mode OFF threshold ¢

COMpP Q/COMP,OFF 0.48 vV
Current Sense Section

Current limit reference voltagé Visenmax | |05 | | V

ZCS pin Section

ﬁfr:eSShdgln OVP VOltage VZCS,OVP VZCS,REFX(1+6%) V
ZCS pin voltage reference 2¥5 REF 1.225+1.25 1.275| V
Gate Driver Section

Gate driver voltage Whate Vvin \Y
Maximum source current sdurcE 1 A
Minimum sink current dink 2 A
Max ON Time TON,MAX Vcouwr=1.5V 24 us
Min ON Time TonMIN 400 ns
Max OFF Time BEE.MAX 39 Us
Min OFF Time TOFF,MIN 1 Us
Maximum switching frequency fyax 125 kHz
Thermal Section

Thermal Shutdown Teo 150 e
Temperature

Note 1 Stresses beyond the fAbsolute Maximum Ratingsy weuse permanent damage to the device. These are
stress ratings only. Functional Operation of theiaeat these or any other conditions beyond tldieated in the
operational sections of the\specification is noplied. Exposure to absolute maximum rating condgidor
extended periods may.affect device reliability.

Note 2 0,4 is measuréd in the natural convection at=T25°C on a low effective single layer thermal doctivity
test board of JEDEC 51-3 thermal measurement stan@last condition: Device mounted on 2” x 2" FRubstrate
PCB, 20z copper;, with minimum recommended pad prager and thermal vias to bottom layer grounchgla

Note 3'ncrease VIN pin voltage gradually higher thap\\by voltage then turn down to 12V.

AN_SY5011 Rev.0.9 Silergy Corp. ConfidehtRrepared for Customer Use Only 4



S

S/LERGY

SY5011

Operation

SY5011 is a constant current Flyback controllerhwit
primary side control and PFC function that targats
LED lighting applications.

The Device provides primary side control to elimenthe
opto-couplers or the secondary feedback circuitschv
would cut down the cost of the system.

High power factor is achieved by constant on opamnat

Vuin
Veus

Vuinon|

Vuinorr
Rst [J

Vour

|
|
}
SY5011 :
|

VIN

CVIN - I
|
i e— tsrc—>fe] tsro (
Fig.3 Start up

mode, with which the control scheme and the circuit The start up resistordrand Gy are ‘designed by rules

structure are both simple.

In order to reduce the switching losses and impieive
performance, Quasi-Resonant switching mode is egpli

which means to turn on the power MOSFET at voltage

valley; the start up current of SY011 is rather kma
(15pA typically) to reduce the standby power loss farth

below:

(a) Preset start-up resistogRmake sure that the current
through Ry is larger thandr and smaller than,h_ove

\%

V
BUS R BUS
| <Rgr < | (1)

VIN_OVP ST

Where \bys is'the*BUS line voltage.

SY5011 provides reliable protections such as Over

Voltage Protection (VOP), Short Circuit Protect{@CP),
Over Temperature Protection (OTP), etc.

SY5011 is available with SO8 package.

Applications Information

Start up

After AC supply or DC BUS is powered on, the cafmaci
Cun across VIN and GND pin is charged up by BUS
voltage through a start up resistagpRORce )y rises up

to Vuin.on, the internal blocks startsto work.,\{ will be
pulled down by internal consumption of IC until the
auxiliary winding of Flybaek transformer could siypp
enough energy to maintaing{ above \{n.ore.

The whole start up proeedure is divided into twetises
shown in Fig.3.4revis the Gy charged up section, and
tsto IS the output voltage built-up section. The stat
time st composes of stc and o, and usually dro is
much smaller thansic.

(b) Select\Gn to obtain an ideal start up timgrtand
ensure the output voltage is built up at one time.
VBUS
( R

ST

| ST) Xtgr
CVIN = (2)

VVIN_ON

(c) If the G,y is not big enough to build up the output
voltage at one time. Increaseg,€and decreasedR go
back to step (a) and redo such design flow unélitkeal
start up procedure is obtained.

Shut down

After AC supply or DC BUS is powered off, the energ
stored in the BUS capacitor will be discharged. Wiiee
auxiliary winding of Flyback transformer can nopgly
enough energy to VIN pin, W will drop down. Once
Vyn is below V.o, the IC will stop working and
Vcowmp Will be discharged to zero.

Quasi-Resonant Operation

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

AN_SY5011 Rev.0.9
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Viaux

M
I AN

| |
tos |

Fig.4 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 voltagess
the auxiliary winding by a resistor divider. Whehet
voltage across drain and source of the primary MEISF
is at voltage valley, the MOSFET would be turned on

Output Voltage Control

In order to achieve primary side constant voltagetiol,
the output voltage is detected by the auxiliary dimg
voltage.

VIN

Raux

Cun 1~
Naux

]

SY5011
ZCS

e ]

Fig.5 ZCS pin connection

As shown in Fig.6, during OFF time, the voltageoasr
the auxiliary winding is

N
VAux :(VOUT +VD,F) X% (3)
S
Naux is thesturns of auxiliary winding; Nis the turns of
secondary_winding; ¥ is the forward voltage of the
power-diode.

At the current zero-crossing pointpYis nearly zero, so
Vour is proportional with Wyx exactly. The voltage of
this point is sampled by the IC as the feedbac&uput
voltage. The resistor divider is designed by

VZCS,REF - RZCSD X NAUX (4)
VOUT R ZCsu +R ZCSD N S

Where \4cs reriS the internal voltage reference.

Ve

lpri

Isec

lour

Vaux

Fig.6 Auxiliary winding voltage waveforms

Output Current Control

The output current is regulated by SY5011 with @uiyn
side detection technology, the maximum output curre
lout,um Can be set by

kl X kz XVREFX

N PS (5)
RS

IOUT,LIM =

Where k is the output current weight coefficient; s
the output modification coefficient; pég is the internal
reference voltage; fs the current sense resistor.

ki, ko and \kgr are all internal constant parameters,
lout,um Can be programmed by-Nand R.

RS:klkaXVREFXN PS (6)

| ouT

AN_SY5011 Rev.0.9
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When over current operation or short circuit ogerat
happens, the output current will be limited atql m-
The V-I curve is shown as Fig.7.

Vour

! lout

I
I
I
I
I
I
I
I
I
1

Rated lour  lout,Lim

Fig.7 V-I curve

The IC provides line regulation modification furosti to
improve line regulation performance of the outputent.

Due to the sample delay of ISEN pin and other ider
delay, the output current increases with increagnpgit
BUS line voltage. A small compensation voltagésen-c

is added to ISEN pin during ON time to improve such
performance. ThisAV senc is adjusted by the upper
resistor of the divider connected to ZCS pin.

N 1
’\";UX x—— xk 3(7)

P ZCsu

AV, V

BUS><

ISEN,C™

Where Rcsy is the upper resistor of thevdivider; k3 is an
internal constant as the modification co€fficient.

The compensation is mainly ‘related withcR), larger
compensation is achieved-with smalleic&®. Normally,
Rzcsranges from 10QR~IMQ!

Short Circuit Protéction (SCP)

When the outputiis shorted to ground, the outplthge

is clamped{to.zero. The voltage of the auxiliaryding

is propeftional to the output winding, sg,¥ will drop
down without auxiliary winding supply. Oncey\ is
below M orr, the IC will shut down and be charged
again by the BUS voltage through the start up tesi¢f
the short circuit condition still exists, the systewill
operate in hiccup mode.

Power Device Design

MOSFET and Diode

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

VMOSﬁDSfMAX:\/EV ac_max TN pg X (VourtV DJ) +AV 5(8)

v _ 2VAC_MAX
D_R_MAX —

+VOUT (9)

PS
Where Vic max is maximum input AGIRMS voltage;sl
is the turns ratio of the Flyback transformegY is the
rated output voltage; M- is the=forward voltage of
secondary power diodeAVs s ‘the overshoot voltage
clamped by RCD snubber dating OFF time.

When the operation“condition is with minimum input
voltage and full lead,/the current stress of MOSFHEH
power diode ismaximized.

I MOS_PK_MAX:I P_PK_MAX (10)
IMOSfRMSAMAX:I PiRMsfMAX(ll)

I DL PK=MAX =N ps X I P_PK_MAX(12)

IDJAV(SZI ouT (13)
Where bprmax and brusmax are maximum primary
peak current and RMS current, which will be introeld

later.

Transformer (Npsand Ly)

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

< VMOSf(BR)DS X 90%—\/—2VAC7MAX A

Vs (14)
e VOUT +VD_F

N

Where M0s,r)psiS the breakdown voltage of the power
MOSFET.

In Quasi-Resonant mode, each switching period dycle
consists of three parts: current rising time durrent
faling time t and quasi-resonant timg shown in

AN_SY5011 Rev.0.9

Silergy Corp. ConfidentRtepared for Customer Use Only
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Fig.8. ts X NpsX (VourtV g )
Vo tl:\/_ = an
— 2VAC_MIN +NPS x (VOUT+V D_F)
! (d) Design inductance-
- i o2 = VAZC_MIN thxn (18)
i 2POUT X tS
: (e) Compute 4
Isec i t3:TCx \V LM ><CDralin (19)
lout i
i Where Gy, is the parasitic acapacitance at drain of
! MOSFET.
Vol | () Compute primary maximum peak curreptpdvax
i and RMS current plrusiwax  for the transformer
: fabrication.
| L
' 2P, % M+ M
i | = X [\/EVAC_NHN Nps X (VourtV D_p)]
P_PK_MAX LM x1
Fig.8 switching waveforms = ALV Ly AL xnXP. - x
ouT [\/EVAC_N”N NPSX(VOUT_'_VD)]Z Ly xnxRyyr Xt
The system operates in the constant on time mode to L,

achieve high power factor. The ON time increase wi

the input AC RMS voltage decreasing and the_load\yheren is the efficiency; Bur is rated full load power
increasing. When the operation condition is,®with

minimum input AC RMS voltage and full load.the*ON Agjust t; and t to t,' and & considering the effect of t
time is maximized. On the other hand, when, the tinpu XL x|2

voltage is at the peak value, the OFF timexs.madth t;:M (21)

Thus, the minimum switching frequengyfinsbappens at 4Ryt

the peak value of input voltage with/minimum inAG

RMS voltage and maximum loadeondition; meanwhile, Ly %1 o ok wax

the maximum peak current thfough MOSFET and the tF\/—;QZ)

transformer happens. AC_MIN

Once the minimum frequency_fy is set, the inductance i
of the transformer codld ‘be‘induced. The desigw fi® lo rus max = é Xl 6 o wax(23)
shown as below: s

(a)Select N (g) Compute secondary maximum peak currgmphax
o ) and RMS current glrus.wax for the transformer
Nps < VMOS,(BR)szgo A)'\/_ZVAQMAX AVs (15) fabrication.

VOUT +V D_F

o IsprfMAx:N PSxI PfPKfMAX(24)
(b) Preset minimum frequency._fin
(c) Compute relativest t; (t; is omitted to simplify the EREURECD)
design here) |t
1 IS_RMS_MAX - g x| S_PK_MAX
S

(16)

(26)

ts=
S_MIN

AN_SY5011 Rev.0.9 Silergy Corp. ConfidentRtepared for Customer Use Only 8
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Transformer design (N>,Ng,Naux)

The design of the transformer is similar with ogdin
Flyback transformer. the parameters below are secgs

Necessary parameters

Turns ratio M<
Inductance M
Primary maximum current p-bk-MAX
Primary maximum RMS current | pkws-max
Secondary maximum RMS current s gms.max

The design rules are as followed:

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

(b) Preset the maximum magnetic flai
AB=0.22~0.261

(c) Compute primary turn N

- Ly xI P_PK_MAX 27)

P ABxA,
(d) Compute secondary turnsN

stﬁ (28)

PS
(e) compute auxiliary turn Nx

\
NAUX :Ns xvﬂ (29)

ouT

Where \{\ is the working veltage of VIN pin (10V~11V
is recommended).

(f) Select an appropriate wire diameter

With I rustuax-and krus.vax: S€lect appropriate wire to
make ‘suré,the current density ranges from 4A7rum
10AMIng

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

Output capacitor Cout

Preset the output voltage ripple/our, Cout is induced
by

( 2loyr
AVour
R0
4, cRioao™

)*-1
(30)

Cour =

Where byt is the output current\V oyt is the demanded
voltage ripple; fc is the input AC supply frequency;
Rioap is the load.

RCD snubber for MOSFET

The power loss of the snubbg{cRis evaluated first

_ N ps X (VOUT+V D_F)+AV s

L
P =
RCD AVS

XL_K X POUT (31)

M

Where Nsis the turns ratio of the Flyback transformer;
Vour is the putput voltage; 3k is the forward voltage of
the poweridiedeAVs is the overshoot voltage clamped
by RCD @nubber; L is the leakage inductor;yLis the
inductance of the Flyback transformegyPis the output
power.

The Ryep is related with the power loss:

_ (N ps v ourtV DJ)"'AV s) ?

RRCD -

(32)

PRCD
The Gyep is related with the voltage ripple of the snubber
AV rep

C._ = N ps X (VOUT+V D_F)+AV
ReP RRCDfSAV C_RCD

°(33)

Layout

(a) To achieve better EMI performance and redice |
frequency ripples, the output of the bridge reetihould
be connected to the BUS line capacitor first, thehe
switching circuit.

(b) The circuit loop of all switching circuit shaube kept
small: primary power loop, secondary loop and aarjl
power loop.

(c) The connection of primary ground is recommena&d

AN_SY5011 Rev.0.9
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B (OO
®

Ground® :ground of BUS line capacitor

Ground®: ground of bias supply capacitor
Ground®): ground node of auxiliary winding
Ground@: ground of signal trace
Ground®: primary ground node of Y capacitor
Ground®: ground node of current sample resistor.

(d) bias supply trace should be connected to thke bi
supply capacitor first instead of GND pin. The bias
supply capacitor should be put beside the IC.

(e) Loop of‘Source pin — current sample resistor — GND

pin’ should be kept as small as possible.

(f) The resistor divider connected to ZCS pin is
recommended to be put beside the IC.

DB1 c1 T >
©
@—
i CZ—I_ R1 S D1
AC I Ne Ns c3 T~ output
input T D2
O— ©
= R - \ <~
= (D M— 1
SY5011 H
DRV GND —4n@
D3
CY1
Pl VIN ISEN
R5 Naux ca == 7CS NG R4T @T }1
IR0
R6 L5 o1 NC Comp -
R7
=®
c5

Fig.9.GND connection recommended

AN_SY5011 Rev.0.9
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Design Example

A design example of typical application is showlohestep by step.

#1. Identify design specification

Design Specification

V ac(RMS) 90V~264V \but 53V
IOUT 1.2A n 90%
#2. Transformer design @Y Ly)

Refer to Power Device Design

Conditions

2Vg 100v VMos-BR)DS 800V
POUT 60W VD,F 1V
Corain 100pF Emin 50kHz

(a)Compute turns ratio N first

VMOS_(BR)DS x 90%'\/_2VAC_MAX 'Avs

Nos <
°e VOUT+VD,F
_ 800Vx 0.9/ 2x 264V-100V
53V+1V
=4.57
Npsis set to
Nps=2.05

(b)fsmn is preset

fe iy =50kHZ

(c) Compute the switching periogland ON timeitat the peak of input voltage.

ts= ! =20us

S_MIN:

tS x N PS>< (V OUT+V D_l)

1 =
\/EVACJ\/HN +Npg % (VOUT+V DJ-‘)

20usx 2.05¢ (53V+1V)

J2x90V+2.05¢ (53V+1V)

=9.3us

AN_SY5011 Rev.0.9
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(d) Compute the inductance,L
V:CfMIN xtfxn

2F)OUT X tS
_ (V2x90V)¥ x9.31s*%x 0.9
T 2x60Wx 2Qus
=523H

M

Set
L, =280uH
(e) Compute the quasi-resonant time t

t3:T[X V I'M ><CDrain
=n % /28QuH x100pF

=525ns

(f) Compute primary maximum peak curresipd vax

L L
X [ M + M
\/EVA(;_NHN N PS x (V OUT+V D_I)
Ly xn

2|:)OUT

]

I P_PK_MAX—

L L
4P2 _x M + M +4]® xnxP. _ x
\/ | N 2VAC7M|N Nps*(VourtV o ]2 w I Four b

+

Ly xn
=4.87A
Adjust switching periodstand ON time#ttotsand t; .

2
, _nXLM XIP_PK_MAX

t - = ="
° 4POUT
_0.9x 28QuH x 4.87A’
4x 60W
=23.51s

- Ly leﬁPK;MAX
\/EVAQMlN

_ 2801¥4.87A

Y2 x90v

=10.741s

t

Compute primary maximum RMS curreptrls.max

/ t; [10.741s
IP?RMSfMAX = _6:' x| PiPKfMAX: m x4.87A=1.34A
S .

AN_SY5011 Rev.0.9 Silergy Corp. Confidentitepared for Customer Use Only 12
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(g) Compute secondary maximum peak current and thermemiRMS current.

ls pr umx=N ps X1 p pic =205 4.87A=9.99A

t,=t-t,-t,=23.515-10.73s-0.52p5=12.25is

{ t) / 12.2%s
IS,RMS,MAX = é x| S_PK_MAX: W;;ls x999A:301A
S .

#3. Select power MOSFET and secondary power diode

Refer to Power Device Design

Known conditions at this step

V Ac-MAX 264V Nbe 2.05
Vour 53V Vo.r 1V
AVg 100V n 90%

(a) Compute the voltage and the current stress of METSF

VMOSﬁDSfMAX: \/EVAQMAX +Npgx v ourtV Dj)"' AV ¢

=\2x 264V+2.05¢ (53V+1V)+100\V
=585V

I MOSiPKfMAXZI PﬁPKﬁMAX:4'87A

IMOS_RMS_MAX:| P_RMS_MAX::L34'A
(b) Compute the voltage and the current stress oinsieoy power diode

\/EVAC_MAX

VDiRiMAX = N +Vour
PS

_2x264v
2.05
=235V

53V

Lo, pic s =NESX N by um=2-05% 4.87A=9,99A
I D_AVG :| OUT::I"2A

#4. Select the output capacitas s

Refer to Power Device Design

AN_SY5011 Rev.0.9 Silergy Corp. Confidentitepared for Customer Use Only 13
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Conditions
lout 1.2A AV out 0.05Vout
fac 50Hz Roap 44Q
The output capacitor is
( 2|OUT )2_1
- AIOUT
o 4nf R eo
2x1.2A
VG o)1
_V 0.05x1.2A
4 x50Hzx 44)
=145QF
#5. Design RCD snubber
Refer to Power Device Design
Conditions
Vourt 53V AV 100V
Nps 2.05 L/Ly 0.05%
Pout 60W

The power loss of the snubber is

_ Npgx (VOUT+V Dﬁ"'AV st—Kx

o P
RCD AVS L M o
_ 2.05x (53V+1V)+100V, 1 ooe doih
100V

=0.63W

The resistor of the snubber is

_ (N ps (VOUT+V Dj)"'AV 5)2

RRCD PRCD
_ (2.05% (53VIV)+50V§
N 0:63W
=54k

The capacitor of the snubber is

C — N PS X (VOUT+V D7I;+AV S
Rep RRCDfSAVCJQCD
_ 2.05% (53V+1V)+100V

54kQ x100kHzx 25V
=1.5nF

AN_SY5011 Rev.0.9 Silergy Corp. Confidentitepared for Customer Use Only
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#6. Set VIN pin

Refer to Start up

Conditions

VEBusmIN 90Vx 1.414 \VBus-MAX 264Vx1.414

Ist 150A (typical) ViN-ON 16V (typical)

lvin-ovp 2mA (typical) 131 500ms (designed by user)

(a) Rstis preset

Vous _90Vx1.414

R, < =8.48M2 ,
Iy 15pA
R, > Vgus _264Vx 1.414:186|Q
IVIN_OVP 2mA
Set Rt

Rer =250K2 x 2=5001

(b) Design G

( Vaus
_ Rsr

Cun =

VVINfON

90Vx1.414
V1414 1 5 A) x500ms
oo N

'IST) xtST

16V
=7.50F

Set Gy
Cyn =10Q1F
#7 Set COMP pin

Refer tolnternal\pre-charge design for guick start up

Parameters designed

RCOMF 1002 VCOMP,IC

450mV

Ccowmes 2uF

AN_SY5011 Rev.0.9
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#8 Set current sense resistor to achieve idealibatprent

Refer toPrimary-side constant-current control

Known conditions at this step

k 0.167 N

2.05

Veer 0.3V lout

1.2A

The current sense resistor is
Set OCP_limit 1.4A

RS:kaREFxN PS

IOUT
_0.167x 0.3\k 2.0¢
- 1.3A
=0.0681Q

#9 set ZCS pin

Refer toLine regulation modification andOver Voltage Protection (OVP)&Open Loop Protectiam (OLP)

First identify R.csy need for line regulation.

Known conditions at this step

ke [ 68 |
Parameters Designed
Rzcsu | 100k |
Then compute Rsp
Conditions
Vour 53V Vzcs Rrer 1.25v
Rzcsu 100k Ng 2.05
Naux 4 Vzcs rer 1.25
R 100K
R,cen= ZCSY = =13.3K
zesp VOUTN AUL _l ( 53V X4 _1)

VyeereN s~ (1325 20

R,cer=12.8K2
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#10 final result
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S08 Package Outline & PCB Layout Design
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Recommended Pad layout
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Notes: All dimensions are in millimeters.
All dimensions don’t include mold flash & metal burr.
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Taping & Reel Specification

1. Taping orientation for packages (SO8)

<*3.9/4.1"‘ 1.45/1.55

OO b O 0 O

11.7/12.3

HHAA

HHHHA

HHAA

Feeding direction ——»
2. Carrier Tape & Reel specification for packages

. (&% Reel
RN Width
Reel .
Size ~
Package ;%?ﬁ Pocket Eiiil Reel Trailer II_:r?dtir Qty per
types (mm) pitch(mm) (inch) width(mm) | length(mm) (m?n) reel
SOR8 12 8 13" 12.4 400 400 2500
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