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Introduction

1 Introduction

The Co o | S E3RBO, ICE3xRxx80JZ/VJZ is the latest development of the Co o | S Ellista PWM controller
with power MOSFET and startup cell in a DIP-7 package. The switching frequency is running at 65/100 kHz and
it targets for DVD player, set-top box, portable game console, white goods, auxiliary power supply for server/PC,
etc.

The ICE3xRxx80JZ/VJZ adopts the 800V aval anche r ugowerdswitthoamd tMeOBEVOS
technology to provide a wider Vcc operating range up to 25V. It inherits the proven good featuresof Co ol SETE
F3R such as Active Burst Mode, propagation delay compensation, soft gate drive, auto restart protection for
major faults (Vcc over voltage, Vcc under voltage, over temperature, over-load, open loop and short opto-
coupler), it also has selectable entry and exit burst mode level, brownout feature/input OVP, built-in soft start

time, built-in and extendable blanking time, frequency jitter feature and external auto-restart enable, etc. The
particular features are the best-in-class low standby power with selectable burst mode power level and the good

EMI performance.

2 List of Features

800V avalanche rugged Co o | M OnttiEStartup Cell

Active Burst Mode for lowest Standby Power

Selectable entry and exit burst mode level

65/100kHz internally fixed switching frequency with jittering feature

Auto Restart Protection for Over load, Open Loop, VCC Under voltage & Over voltage and Over
temperature

External auto-restart enable pin (only for ICE3xRxx80JZ)

Over temperature protection with 50°C hysteresis
Built-in 10ms Soft Start

Built-in 20ms and extendable blanking time for short duration peak power

Propagation delay compensation for both maximum load and burst mode
Adjustable brownout (only for ICE3xRxx80JZ)
Input OVP (only for ICE3XRxx80VJZ)

Overall tolerance of Current Limiting < +5%

BiCMOS technology for low power consumption and wide VCC voltage range

Soft gate drive with 509 turn on resistor

Design Guide ICE3xRxx80JZ/VJZ 6 V1.5, 2013-09-09
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Package

Package

The package for F3R80 ICE3xRxx80JZ brownout and frequency jitter mode product is DIP-7.

[ee]

~ L oo

bve

~

[&)]

}I Drain

Figure 1

ICE3xRxx80JZ Pin configuration

Pin Name | Description
1 BBA Brownout, extended Blanking time & Auto-restart enable
2 FBB Feedback & Burst entry/exit control
3 CSs Current Sense/ 800V Cool MOS
4 n.c not connected
5 Drain {800V Cool MOSE Dr ain
6 (no pin)
7 VCC Controller Supply Voltage
8 GND Controller Ground

The package for F3R80 ICE3xRxx80VJZ input OVP and frequency jitter mode product is DIP-7.

~ 8 }IGND

7 }IVG.‘,

5 }lDrain

Figure 2

ICE3XxRxx80VJZ Pin configuration

Design Guide ICE3xRxx80JZ/VJZ

Pin Name Description
1 BV extended Blanking time & input OVP
2 FBB Feedback & Burst entry/exit control
3 Cs Current Sense/ 800V Cool MOS
4 n.c not connected
5 Drain [ 800V Cool MOSE Drain
6 (no pin)
7 VCC Controller Supply Voltage
8 GND Controller Ground
7 V1.5, 2013-09-09
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Functional description and component design
6 Functional description and component design

6.1 Startup time

Startup time is counted from applying input voltage to IC turn on. ICE3xRxx80JZ/VJZ has a startup cell which is
connected to input bulk capacitor. When there is input voltage, the startup cell will act as a constant current
source to charge up the Vcc capacitor and supply energy to the IC. When the Vcc capacitor reaches the Vcc_on
threshold 17V, the IC turns on. Then the startup cell is turned off and the Vcc is supplied by the auxiliary
winding. Start up time is independent from the AC line input voltage and it can be calculated by the equation (1).
Figure 7 shows the start up time of 85Vac line input.

t — VVCCon@VCC

STARTUP —

@)

IVCCCharge

where, lvccenarge : @verage of Vec charge current of lyccchargez @Nd lvcccharges (0.8mMA ),
Vvccon : IC turns on threshold ( 17V ), Cycc : Vcc capacitor

Please refer to the datasheet for the symbol used in the equation.

Channel 1; C1: Current sense voltage (Vcs)
Channel 2; C2 : Supply voltage (VCC)

| Channel 3; C3 : Feedback voltage (Vegg)

J : Channel 4; C4 : BBA voltage (Vgga)

R —

|
i p
(S — o = Tirsbass 1008 Tigger @)
1.00 Vidiv 10.0 Vidiv 2.00 Vidiv 2.00 Vidiv | 50.0 ms/div] Stop 200 mv| @
2000vorst|  -i0g00v]  -eoooverst|  -7.aoovorst 1.00MS 20 MSis|Edge _ Posiive Stal'tup 85Vac & max. load
1 :gm: 1 ‘;zza;snx L 1097‘?3 L ;ggmx X1= -2363090ms &%= 2363ms
1 -16mvir g T s T m\ = - %= 4. 5
oy smvley  700vfsr asiivler  eszmvl nz 400us 1 4.2325H2

Figure 7 The startup delay time at AC line input voltage of 85Vac

——

—_

Precaution : For a typical application, start up should be Vcc ramps up first, other pin (such as FB pin) voltage
will follow Vcc voltage to ramp up. It is recommended not to have any voltage on other pins (such
as FBB; BBA and CS) before Vcc ramps up.

In addition, the dummy load in the Vcc pin should be larger than 150KkY . Ot her wi se
risk of delay startup.

6.1.1 Vcc capacitor

The minimum value of the Vcc capacitor is determined by voltage drop during the soft start time. The formula is
expressed in equation (2).

I VCCsup2 c.:Ds,s &
= 2
ST Vw3 ®

where, lvccesupz ¢ IC consumption current ( 4.8mA for ICE3AR2280J2), ts : soft start time ( 10ms ),
VCCyy : Vcc turn-on/off hysteresis voltage ( 6.5V )

Therefore, the minimum Vcc capacitance can be 4.9¢F. In order to give more margins, 10uF is taken for the
design. The startup time tstartup IS then 0.21s. The measured start up time is 0.23s (Figure 6). A 0.1uF filtering
capacitor is always needed to add as near as possible to the Vcc pin to filter the high frequency noise.

Design Guide ICE3xRxx80JZ/VJZ 12 V1.5, 2013-09-09
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6.2 Soft Start

When the IC is turned on after the startup time, a digital soft start circuit is activated. A gradually(32 steps)
increased soft start voltage is emitted by the digital soft start circuit, which in turn releases the duty cycle
gradually increase from zero. The duty cycle increases to maximum (which is limited by the transformer design)
at the end of the soft start period. When the soft start time ends, IC goes into normal mode and the duty cycle is
controlled by the FB signal. The soft start time is set at 10ms for maximum load. The soft start time is load
dependent; shorter soft start time with lighter load.

Figure 8 shows the soft start behavior at 85Vac input and maximum load. The primary peak current increases
slowly to the maximum in the soft start period.

Channel 1; C1: Current sense voltage (Vcs)
Channel 2; C2 : Supply voltage (VCC)
Channel 3; C3 : Feedback voltage (Vezg)

| Channel 4; C4 : BBA voltage (Vgga)

Soft Start time = 9.4ms(32 steps)

)

5.00Vid 2.00Vid 2,00 ms/div] st 200 m] =

0| - dmvam e | Soft start @ Vin=85Vac & max. load
964 | Xi=  -31.78us &%= 9.41892ms

4886 Vi1 1151 V] X2= 9.38714ms 148%= 106.169 Hz

4324 vVhoy 188 my]

Figure 8  Soft start at AC line input voltage of 85 Vac

6.3 Low standby power - Active Burst Mode

The IC will enter Active Burst Mode function at light load condition which enables the system to achieve the
lowest standby power requirement of less than 100mW. Active Burst Mode means the IC is always in the active
state and can therefore immediately response to any changes on the FB signal, Vgg.

6.3.1 Entering Active Burst Mode with selectable burst entry level

Because of the current mode control scheme, the feedback voltage Vg actually controls the power delivery to
output. An important relationship between the Vcs and the Veg is expressed in equation (3).

Ves =Ves Qv +Vottset Ramp (3

where, Veg:feedback voltage, Vcs:current sense voltage, Ay:PWM OP gain (3.25), Voiiset-ramp:VOItage ramp offset
(0.6V)

When the output load reduces, the feedback voltage Veg drops. If the Vg stays below Vre_burst for 20ms, the IC
enters into the Active Burst Mode. The threshold power to enter burst mode is expressed in equation (4).

1o vpsme 1o Voo 1o Ves pure Vorcer Ramona A
PBURST_enter:EO'P Qy? GSWZEO-P Q&i)z GSW:EQPQ FB_ng g;/m p)zdsw (4)

where, L, : transformer primary inductance
Rsense: CUrrent sense resistance, fs,,: switching frequency, Veg pursi: Feedback level to enter burst mode

Design Guide ICE3xRxx80JZ/VJZ 13 V1.5, 2013-09-09
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Ves bt O—] Comparator | | counter
5V Vest bust O logic

uMLo,

FF4

WLOduing| timer

1% startup
9 /—
Control Unit

Figure9  Entry burst mode detection

I n enhancement F3tRo, QuosocelrSETaEn sel ect the burst meaR80 entr
according to the application by adding different values of Cgg (C19) capacitor at FBB pin. The IC would detect
the number of count at the FBB pin within the 1% 1ms after VCC reaches the Vyee_on (17V). During that detection
time, the Vggg voltage swings between 0.5 V to 4.5V like a sawtooth waveform by charging and discharging the
FBB capacitor, Cgg as shown in Figure 4. Based on the number of count, the IC will select burst mode entry and
exit level. There are 4 different levels are available and the following table is the recommended capacitance
range of the Crg (C19) capacitor for the entry and exit burst level.

c Corresponding Entry level Exit level
" ho. of counts % of l:)in max VFB burst % of F)in max Vcsth burst
O 6.8nF o 7 10% 1.6V 20% 0.45V
1nF~2.2nF 8 ~ 39 6.67% 1.42V 13.30% 0.37V
220pF~470pF 40 ~ 91 4.38% 1.27V 9.60% 0.31V
0O100pF O 92 0 never 0 always

Figure 10 shows the waveform with the load drops from nominal load to light load. After the 20ms blanking time
IC goes into burst mode.
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Figure 10 Entering active burst mode
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6.3.2 Working in Active Burst Mode

In the active burst mode, the IC is constantly monitoring the output voltage by feedback pin, Vggg, which controls
bur st duty cycle and bONoOs ts twhendVgueachesy3.5V ahdiestofs whes Vg i8
dropped to 3. 2V.0, D prirhagnayrrett lnrit $streduted b0 Vesth burst ( 31% ~ 45% of maximum
peak current ) to reduce the conduction losses and to avoid audible noise. The FB voltage is swinging like a saw
tooth between 3.2V and 3.5V. The corresponding secondary output ripple (peak to peak) is controlled to be
small. It can be calculated by equation (5).

vV _ Ropto

out_ripple_pp — v I
I:zFB CGopto GBTLAB:L

where, Rqpo : Series resistor with opto-coupler at secondary side (e.g. R21 in Figure 3)
Res : IC internal pull up resistor connected to FB pin (Reg=15.4KY)
Gopto - Current transfer gain of opto-coupler
Grusz1 ¢ Voltage transfer gain of the loop compensation network (e.g. R23, R24, R25, R26, C26, C27
in Figure 5)
DVeg : feedback voltage change (0.3V)

v, 5)

Figure 11 is the output ripple waveform of the 20W 5V demo board. The burst ripple voltage is about 30mV.

Channel 1; C1 : Output ripple voltage (Vo)
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Figure 11 Output ripple during Active Burst Mode at light load

Output ripple voltage @ 85Vac and 1W load

6.3.3 Leaving Active Burst Mode

When the output load increases to be higher than the maximum exit level of burst mode, Vo will drop a little and
Veg Will rise up fast to exceed 4.0V. The system leaves burst mode immediately when Vgg reaches 4.0V. Once
system leaves burst mode, the current sense voltage limit, V., is released to 1.06V, the feedback voltage Vegg
swings back to the normal control level.

The leaving burst power threshold is (i.e. maximum power to be handled during burst operation) is expressed in
equation (6). However, the actual power can be higher as it would include propagation delay time.

- "Vcs urs a ) --Vcs urs Y 2 Vcs urs >
Pburst_max = 05O-P Q b t)2 GSW = 05CLP Q%OR:L”])Z GSW = ( b t)2 (Pin_max (6)
ense csth ense csth

where, Vg, purst: PeaK current in the burst mode, Vegn : maximum current limit threshold at CS pin,

Pin_max : maximum input power, Rsense : CUITENt sense resistor, L, : primary inductance of trf
The leave burst mode timing diagram is shown in Figure 12.
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Figure 12  V,u arop during leaving burst mode
The maximum output drop during the transition can be estimated in equation (7).
_ Rt . 32+35 _ 0650,
Vout_drop_max - GB n Q4_ 2 ) - GB n
RFB optOGBTLAB:L RFB optOCGTL431

@)

Figure 13 is the captured waveform when there is a load jump from light load to full load. The output ripple drop
during the transition is about 94mV.

/\/\——/\—//\%\w"

Channel 1; C1: Current sense voltage (Vcs)
Channel 2; C2 : Output ripple voltage (Vo)
AR AR WA Channel 3; C3: FB voltage (Vegg)

Leaving Active Burst mode when load change from

Timebase 1084 (Trigger ‘ . .
light to full @ Vin=85Vac

Figure 13 Leaving burst mode waveform

6.3.4 Minimum Vcc supply voltage during burst mode

It is particularly important that the Vcc voltage must stay above Vyccor (i.€. 10.5V). Otherwise, the expected low
standby power cannot be achieved. The IC will go into auto-restart mode instead. A reference Vcc circuit is
presented in Figure 3. This is for a low cost transformer design where the transformer coupling is not too good.
Thus the circuit R14 and ZD11 is added to clamp the Vcc voltage exceeding 25.5V in extreme case such as
high load and the Vcc OVP protection is triggered. If the transformer coupling is good, this circuit is not needed.
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6.3.5 Remarks for the selection of entry/exit burst level

The selection of the entry/exit burst level will depend on the actual application. The below table is the remarks
for the selection.

Cerr Remarks

Highest entry/exit burst level: highest burst power, good for larger
standby load. It needs to take care of not having too high loop gain as it
would have a chance of unstable burst mode (rapid entry and exit burst
mode). In case of unstable, the easiest way is to reduce the loop gain by
increasing the opto-coupler biasing resistor, R21. However, too low loop
gain would result to higher output ripple.

2nd highest entry/exit burst level: good for general application. It needs
to take care CS pin noise to be as small as possible as it would have a
chance of unstable burst mode (rapid entry and exit burst mode). In case
of unstable, it is better to add noise filtering capacitor (eg., 100nF
ceramic cap) in between CS(Pin 3) and Gnd (Pin 8). However, adding
filtering cap would increase maximum overload power and widen the
burst mode entry and exit power. Besides, it can also be improved by
reducing the loop gain by increasing the opto-coupler biasing resistor,
R21. However, if the gain is too low, it would result in higher output
ripple.

Lowest entry/exit burst level: good for very small standby load. It needs
to take care CS pin noise to be as small as possible as it would have a
chance of unstable burst mode (rapid entry and exit burst mode). In case
of unstable, it is better to add noise filtering capacitor (eg., 100nF
ceramic cap) in between CS(Pin 3) and Gnd (Pin 8). However, adding
filtering cap would increase maximum overload power and widen the
burst mode entry and exit power. Besides, it can also be improved by
reducing the loop gain by increasing the opto-coupler biasing resistor,
R21. However, if the gain is too low, it would result in higher output
ripple.

Do not enter burst mode: good for application that can accept higher
standby power but with lowest output ripple voltage.

1nF~2.2nF

220pF~470pF

O0100pF

6.4 Low EMI noise

6.4.1 Frequency jittering

The IC is running at a fixed frequency of 65kHz or 100kHz with jittering frequency at +/-4% in a switching
modulation period of 4ms. This kind of frequency modulation can effectively help to obtain a low EMI noise level
particularly for conducted EMI. The jittering frequency measured for ICE3AR2280JZ is 92 KHz ~ 100 KHz (refer
to Figure 14).

LeCroy|

Channel 1; C1 : Drain voltage (Vprain)
Channel F1 : Frequency track of C1

v

Frequency jittering from 93 kHz ~ 100 kHz,
Jitter period=4ms

1
T 17 17 1

Measure Pifrea(C1) P2maxF1) PaminE1) | Paperiod(F1)

value looatskez | | 2836tz | l40200721ms |

ST T T e s | Frequency jittering @ 85Vac and max. load

[C1  CEMEsm| Track(P1) 3 i)
100 Vidiv| €3] e |
-298.00V) 1.00 MS 50 MSis Jinterval _Positive)

Figure 14 Frequency jittering ( Vgrain )

P5width(C1) PBmean(C4)
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6.4.2 Soft gate drive and gate turn on resistor

The gate soft driving is to split the gate driving slope into 2 so that the Co o | MOt8rfs on speed is relatively

slower comparing to a single slope drive (see Figure 15). Besides soft gate drive, it is also implemented with

50 qategurnon resistor. | n t hi s way, the high ol / pt noise is great
the EMI spectrum is also reduced.

(internal)
VGate A
—
—p <—typ.t=160ns
4.6V
1
t

Figure 15 Soft gate drive waveform

6.4.3 Other suggestions to solve EMI issue

Some more suggestions to improve the EMI performance are listed below.

Add capacitor (Cds) at the drain source pin: it can slow down the turn off speed of the MOSFET and the high
oV / mpt noi se wi || be r edudhedranbacidis moce enelgy Willthe diskipgdted doeotd s e
slower turn off speed of MOSFET.

Add snubber circuit to the output rectifier: Most of the radiated EMI noise comes out from the output of the
system esp. for a system with output cable. Adding snubber circuit (R28 and C25) to the output rectifier is a
more direct way to suppress those EMI noise (refer to Figure 5).

6.5 Tight control in maximum power - Propagation delay compensation

The maximum power of the system is changed with the input voltage; higher voltage got higher maximum
power. This is due to the propagation delay of the IC and the different rise time of the primary current under
different input voltage. The propagation delay time is around 200ns. But if the primary current rise time is faster,
the maximum power will increase. The power difference can be as high as >14% between high line and low line.
In order to make the maximum power control become tight, a propagation delay compensation network is
implemented so that the power difference is greatly reduced to best around 2%. Figure 13 shows the
compensation scheme of the IC. The equation (8) explains the rate of change of the current sense voltage is
directly proportional to the input voltage and current sense resistor. For a DCM operation, the operating range
for the dVgense/dt is from 0.1 to 0.7. It can show in Figure 13 that higher dVgense/dt will give more compensation;
i.e. lower value of Vgense.

% = E Y Reenc 5!|p — %ensélﬂ Y stense: ensé/ﬂ (8)
dt Lp dt Lp dt Lp

where, |, : primary peak current, Vi, : input voltage, L, : primary inductance of the transformer,
Veense : CUrrent sense voltage, Reense : CUIrent sense resistor

The measured maximum input power for the 20W 5V demo board at 85Vac and 282Vac shows +3.86% of
maximum input power. This function is limited to discontinuous conduction mode flyback converter only.

Note that similar compensation also is applied to burst mode but since the switching pulse duty cycle is
relatively small and the effect is not very obvious.
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Figure 16 Propagation delay compensation curve

6.6 Protection Features

Protection is one of the major factors to determine whether the system is safe and robust. Therefore sufficient
protection is necessary. ICE3xRxx80JZ/VJZ provides three kinds of protection mode; odd skip auto restart, non
switch auto restart and normal auto restart. A list of protections and the failure conditions are shown in the
following table.

Protection function Failure condition Protection Mode ICE3xRxx80JZ | ICE3xRxx80VJZ

VCC > 20.5V & Vg > 4.5V & during . ~ ~

VCC overvoltage(1) soft start period Odd skip auto restart a a

VCC overvoltage(2) VCC > 25.5V Odd skip auto restart a a

Over load/ Open loop Vegs > 4.5V, after blanking time Odd skip auto restart a a

VCC under voltage/ Short |, _ 10 5y Normal auto restart a a

optocoupler

Over temperature Ts>130°C (recovered with 50°C Non switch auto restart a a
hysteresis)

External protection enable | Vgga < 0.4V Non switch auto restart a -

6.6.1 0Odd skip auto restart protection mode

When the failure condition meets the odd skip auto restart protection mode, the IC will enter into odd skip auto
restart. The switching pulse will stop. Then the Vcc voltage will drop. When the Vcc voltage drops to 10.5V, the
startup cell will turn on again. The Vcc voltage is then charged up until 17V. Unlike auto restart mode, there is
no detect of fault and no switching pulse for the first (odd number) restart cycle. At the second (even number) of
restart cycle, the fault detects and soft start switching pulses maintained. If the fault persists, it would continue
the auto-restart mode. However, if the fault is removed, it can release to normal operation only at the even
number auto restart cycle.

The main purpose of the odd skip auto restart is to extend the restart time such that the power loss during auto
restart protection can be reduced. This feature can allow adopting smaller Vcc capacitor where the restart time
is shorter.

Figure 16 shows the odd skip auto restart switching waveform of the Vcc and Vcs. No detect of fault and no
switching pulse for the first and odd restart cycle and there are fault detect and soft start switching pulses at the
second and even restart cycle.
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Fault No detect Startup and detect

Vie A detected ‘ J No *detect \
17v

10.5V \/\/\/\
V.

STIIIIII | 5

Figure 17 Odd skip auto restart mode

6.6.2 Non switch auto restart mode

Non switch auto restart mode is similar to odd skip auto restart mode except the start up switching pulses are
also suppressed at the even number of the restart cycle. The detection of fault still remains at the even number
of the restart cycle. When the fault is removed, the IC will resume to normal operation at the even number of the
restart cycle (Figure 17).

Fault No detect Sartup and detect

detected
Vi A ‘ ¢ No *detect \

17v

105V
Vs t

T No switching
il ¥ N

Figure 18 Non switch auto restart mode

6.6.3 Blanking time for over load protection

The IC controller provides a blanking window before entering into the odd skip auto restart mode due to output
overload/short circuit. The purpose is to ensure that the system will not enter protection mode unintentionally.
There are 2 kinds of the blanking time; basic and the extendable. The basic one is a built-in feature which is set
at 20ms.

The extendable one is to extend the basic one with a user defined additional blanking time. The extendable
blanking time can be attained by adding a capacitor, Cgk (0.22uF) to the BBA/BV pin. When there is over load
occurred ( Vegg > 4.5V ), the built-in blanking time counter starts to count for 20ms, then extended blanking time
timer (CT1) starts to activate and monitor the counting at Cgx capacitor. During extended blanking time, Cgg
capacitor is charged by an internal constant current (Icng eg =720UA) through S1 until Cgk voltage reaches 4.5V
and CT1 timer count will increase by 1, then discharged by switch S2 via 500Y resistor until Cgx voltage
reaches 0.9V. The CT1 timer will count up to 256 times, and then the odd skip auto restart protection will be
activated. The total blanking time is the addition of the basic and the extended blanking time and it can be
calculated by equation (9) and (10).

3
g™ 2015+ 256 S%é4 o 2 Cuc s %BK 3 500° In(—)o ©
[ CcG chg_ EB T _{]
|y o' = 720mA- (£2709) (10)
_ 2* Rz
where, R, : Rgo, for ICE3XRxx80JZ

Rz : Rovz for ICE3XRxx80VJZ
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Blanking time calculation for Figure 5 is as follows,

(45+09)

02

= 720nA- =6236/7A

I chg_ EB

where Rg,,=28kY

t

blanking Rgo,

i @c;

3
=20ms+j 2563 8@445 0.9)° Cax 8 0+% 3 5008 In(—)o

chg_ EB T

Functional description and component design

=3904ms
_9

|
|
|
|
|
|
|
:
— | g— built-in 20ms blanking
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:
|
|
|
|
|
|
|
|
|
|

4——) extended blanking

Channel 1; C1: Current sense voltage (Vcs)
Channel 2; C2 : Supply voltage (VCC)
Channel 3; C3 : Feedback voltage (Vezg)
Channel 4; C4 : BBA voltage (Vgga)

Total blanking time =415ms (Enable brownout,
R302=28kh & Cgk =022|J.F)

Over load protection with extended blanking time
@ 85Vac

Figure 19 Blanking window for overload protection ( Enable brownout & Cgx=0.22uF )

If brownout mode is disable, then no Reoz and | g g5'= 1oy g = 720mA

3
tojanking = 20Mst ] 2563 (4.5 0.9)° G g O*‘%B 3 5008 |n( 5)

A
~~

=346.9m¢

|' QQ lehg EB + ¢ 2y
! Channel 1; C1: Current sense voltage (Vcs)
i Channel 2; C2 : Supply voltage (VCC)
: Channel 3; C3 : Feedback voltage (Vegs)
I . .

—>i<—eum.m 20ms blanking Channel 4; C4 : BBA voltage (Vgga)

|
i ¢ pextended blanking Total blanking time =380ms (Disable brownout &

CBK ZOZZHF)

Over load protection with extended blanking time
@ 85Vac

Figure 20
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Blanking window for overload protection ( Disable brownout & Cgc=0.22uF )
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