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FANG6605
mWSaver  PWM Controller

Features

January 2015

Description

"  mwSaver" Technology Provides Industry’s Best-in- This highly integrated PWM controller provides several

Class Standby Power features to enhance the perf ce of flyback v
- <100 mW at 25-mW Load for LCDM Adaptor converters.
- Internal High-Voltage JFET Startup To minimize standby pa™ _r cons. otior a proniietary
- Low Operating Current: Under 2 mA adaptive green-mode  fur’ .on aces _~awitching
frequency at light »ad" .nditiors. 10 avpia\ acoustic-

- Adaptively Decrease PWM Frequency with
Cycle Skipping to 23 kHz at Light-Load
Condition for Better Efficiency

- Feedback Impedance Switching During

noise proble:>s, the mini n “WM-fregliency is set
above 27°kH. This ¢ »en-.0de function enables the
power sup 'y tt. meet’ ternationial nower conservation

2 req men. Suc s Energy Star®. With the internal

Minimum Load or No Load ‘gh- ey, rtup circlitry, the powe: loss caused by

=  Proprietary Asynchronous Frequency Hopping b ’d:'- Iesislors 1s °-:5|§’A6N|'g;':r)‘?t‘°- ro fu‘rtheé..é&lgg
Technique that Reduces EMI po: vonsumptien, 20 uses. the BI

proc. .5, whick @liows an ‘cgerating current of only

® Fixed PWM Frequency: 65 kHz 2 mA. The staridby_pofver ‘consumption can be under

19]]0J1&50D w9ABSMW — GO99N V4

Internal Leading-Edge Blanking
Built-in Synchronized Slope C .nper.  tio.

Auto-Restart Protectior: Eee. ack Op 1-Loop
Protection (OLP), V< uver-Ve  ae ™ tecticin
(OVP), Over-Temp ature Pratecuurt (OTR), and
Line Over-V© ;e b tectiol

Soft Gate +i- Claivped Ouput Voltage: 13 v
Vo Ur. ar-Veltaos _ockout (LVIZO)

Prog mr. hle Constart Power Jzimi
(Full 7 Input Range)

t2= .al OTP Sensor with Hlysteresis
Build-in.5-mis Soft-Stait Fanctien

Lipu Voltage Sensing (Vi Riiiy-for Brown-In/Out
Frewection with Hysteresia and Line Over-Voltage
Protection

100.7w\Sormost §f LCD moritor power supply designs.

F&NEGOS5 integiates a-flequency-hopping function that
reducee E:Ml.emissian-Of a power supply with minimum
line< filters. built-in ~ synchronized  slope
compensatici) achieves a stable peak-current-mode
centrol and, improves noise immunity. The proprietary
line comperisation ensures constant output power limit
cver a wide AC input voltage range from 90 Vac to
204V ac.

The

FANG6605 provides many protection functions. The
internal feedback open-loop protection circuit protects
the power supply from open-feedback-loop condition or
output-short condition. It also has line under-voltage
protection (brownout protection) and over-voltage
protection using an input voltage sensing pin (Vin).

FANG605 is available in a 7-pin SOP package.

Applications

General-purpose switched-mode power supplies and
flyback power converters, including:

®  LCD Monitor Power Supply
®  Open-Frame SMPS

ENERGY STAR® is a registered trademark of the U.S. Department of Energy and the U.S. Environmental Protection Agency.

© 2014 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Ordering Information

Figure L.

TypicalApplication

Operating .
Part Number | Temperature Package PWM Packing
Frequency Method
Range
7-Lead, Small Outline Integrated Circuit
FAN6605MX -40 to +105°C | (SOIC), Depopulated JEDEC MS-112, .150 65 kHz Reel & Tape
Inch Body
Application Diagram
N
EMI
Filter <N-> i
L E:
1
7| hy VIN

© 2014 Fairchild Semiconductor Corporation

FAN6605 < Rev. 1.0
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Internal Block Diagram

D
™
[y B y -

6605

HV
[ 7 }
L
l—OoTP
Re-start |j=—QVP
Protection [=—OLP Voo
Brownout Protection _| = Vin-OVP
Soft
Driver
S Voun LE 5 | oaTE
[
[ Cycle
| Skipping S 9
VDD G_I
lﬂ_ Internal R
e BIAS VREsET I
osC
'xl i >_ Soft-Start
§ | i Comparator q_ —_—
> Pattern Al — 7S\,
5} Generator ||I Sofi-Start _'gll:r‘%klitng 3 | SENSE
< >8 I EI -EL-TT Curre i Lin. \
) rtor L__
VRESET - mp‘ M
+ NS \'Linit
Debouncef—OVP b A
L N '
de ¢ ,~\,_|
I Vop-ove _Iviode Compaiator \\ .
53 , ot 5.3V
Vin-on / Vinorr Duty Vo Slapa T
Brownout Prov ‘iu. A — Conineasetion =
ge— e
| — v 2 FB
VIN] 1 High/Low v J\ l
|Line=amp  sation Hme oLP oLP S R
r — Delay
>—|_"\ebouuce Vi OV 4
‘1:V|N+ OLP FB-OLP
- \l;—l Comparator
—-
-
GND
Figure? internal Block Diagram
Markirginformation
7
[ 1 1 1 Z: Plant Code
F X: 1-Digit Year Code
ZXYTT

Figure 3. Top Mark

Y: 1-Digit Week Code

TT: 2-Digit Die Run Code
T: Package Type (M: SOP)
M: Manufacture Flow Code

© 2014 Fairchild Semiconductor Corporation
FAN6605  Rev. 1.0

www.fairchildsemi.com

19]]043U0D wy19ABSMUW —G099NVS



Pin Configuration

SOP-7
VIN []1 \J 7= HvV
FB ]2

SENSE[]3 6 [ VDD
GND []4 5[] GATE

Figure 4. Pin Configuration (Top View)

Pin Definitions

Pin # | Name Description

Line-voltage detection. The line-voltage detection is us ' for bi vno. . protectien with hysteresis.

1 VIN Constant output power limit over universal AC inpL. 'ang s als achieveti-tiziing this VIN pin. It
is suggested to add a low-pass filter to filter ine, nle.  .e bullcapacitor. Pulling VIN
HIGH also triggers auto-restart protectic

5 FB The signal from the external comr satior. ‘rcu s fed into this pin. The P\Wh duty cycle is
determined in response to the € jne n this| 1 and the Current-sense=iaaal onfhe, CENSE pin.
Current sense. The sensed v. "age is'  ed for peak-current-mod< sontrol ena cycie-by-cycle

3 SENSE o
current limiting.

GND | Ground

5 GATE |The totem-pc  outpur cive Soft-driviag waveferr iz-inplemenieafor improved EMI.
Pow: oo ply. e int’ nal pratection circiit aisables PWN! cutput as long as Vpp exceeds the

6 VDD ) y
OV trigger poir...

7 HV " “or rtup,/ s pin igiconaccted 0 tae line injut ar bulk capacitor in series with resistors.

© 2014 Fairchild Semiconductor Corporation

FAN6605 < Rev. 1.0

www.fairchildsemi.com
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Absolute Maximum Ratings

The absolute maximum ratings are stres

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.

S ratings only.

3. ESD with HV pin: CDM=2000" ana

Symbol Parameter Min. Max. Unit
Vwoo | DC Supply Voltage™ ? 30 v
Veg FB Pin Input Voltage -0.3 6.0 \%
Vsense | SENSE Pin Input Voltage -0.3 6.0 \%
Vvin VIN Pin Input Voltage -0.3 6.0 \%
Vhv HV Pin Input Voltage 700 \%
Po Power Dissipation (TA<50°C) 00 mw '
Oja Thermal Resistance (Junction-to-Air) | o i : ] °(‘,_’\N >
T, Operating Junction Temperature <0 ' +12¢ 18
Tste Storage Temperature Range i -5. h -150 \ ¥ °C
TL Lead Temperature (Wave Soldering or IR, 10 Seconds) ‘ T +2C~L—_‘ °C
. ?EB“?E:%?%S@%‘.’EEM All Pins &N N __}l o\ \
o bonsr s A escep s 2 <)
Notes: \ v O\
1. All voltage values, except differential v 2s. . 2 giver. with.-rasneaet’to the natwork greurniditerminal.
2. Stresses beyond those listed up == Abs. e num RAatrgs may cause permanarituarage to the device.

M- 500 V.

© 2014 Fairchild Semiconductor Corporation
FAN6605  Rev. 1.0

www.fairchildsemi.com
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Electrical Characteristics
Vpp=11~24 V and Ta=-40~105°C unless otherwise noted.

Symbol Parameter Conditions Min. Typ. Max. Unit
Vpp Section
Vop Continuously Operating Voltage Full Load 22 \
Vop-on | Start Threshold Voltage 15 16 17 \
Vop-ore | Protection Mode 9 10 11 \%
UVLO |Normal Mode 6.8 7.8 8.8 \%
lbp-st | Startup Current Vpp-on — 0.16 V 30 HA
Ibp-op | Operating Supply Current Vpp=15 V, GATE Open | mA !
lob-otp | Internal Sink Current Vop-oLp+0.1V 30 0 ' 9L A |
Threshold Voltage on Vpp for HV . v
Vooole | JEET Tum-On @ ’ ’ "0
Vop-ove | Vop Over-Voltage Protection 25 R4 X \%
Vpp Over-Voltage Protection ‘ - |
to-vobove T e e 5 | 125 ' 200 us
HV Section
. 10 ! A\
Ihv Supply Current Drawn from HV Pin ‘\izgzo LV VIO 20 [ 34 | eo | ma
A a | o
= /~n= | |
lnv.ic | Leakage Current after Startup s ,72? V' /oo=Vor, ‘ ] (W20 HA
__ W 2 \ _ \ \ AZA)
Von
- _
f L/ /A\ /
\
N/ /
Voi | ——————————————— Vop-on
| T Vbp-oFF
| U\VZO Vop-oLp
_L}—{ QY .. N_ -
Normal Mode Protection Mode

Figure 5. Vpp Behavior

Continued on the following page...

© 2014 Fairchild Semiconductor Corporation www.fairchildsemi.com
FAN6605  Rev. 1.0 6
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Electrical Characteristics
Vpp=11~24 V and Ta=-40~105°C unless otherwise noted.
Symbol Parameter Conditions Min. Typ. Max. Unit
Oscillator Section
Center Frequency 62 65 68
fosc Frequency in Normal Mode kHz
Hopping Range +4.5 +5.2 +5.9
fosc-c Green-Mode Frequency 20 23 26 kHz
tHop Hopping Period 10 12 14 ms
tskip-N PuIse-Skipping Period(4) Veg-skip<VEs<VEs-N 180 200 220 ms
tskip-G PuIse-Skipping Period(4) Veg-6<Vre<VEs-skip 90 ms ‘
Frequency Variation vs. Vpp _ o
fDV Deviation Vpp=11Vto 22V o] + V&
¢ Frequency Variation vs. e ‘ A i
3 Temperature Deviation == X N ‘
V\n Section
PWM Turn-Off (Brownout) ' ’ ‘
6
VINOFE | Threshold Voltage %54 ! 070 ANV QY
Vv PWM Turn-On (Brown-in) | VIN-OFF* ’ Vigcart | Vitoret Vv
INON 1 Threshold Voltage | [ 0.17 ¢.20 N Q.23
Threshold Voltage of Viy Over- Y
ViN-Protect 9 " | | 51 W 5.3 5.5 Vv
Voltage Protection 0 < P \
N Debounce Time of Viy© ver- @ _| 100 140 §
VINFreeet | voltage Protection | P _N L_ \\ | !
Current-Sense Sectis
Vumr &t g UV hgefo CurrentCimie | Vit v 0.80 0.83 0.86 %
Vin=1V - MR ' ' '
x;'“ﬁ'f,?f threshold \  Itage for Cuirent Liniit [\=3 V. 067 | 070 | 0.73 v
(I 4 - | __
o .De v to Outpit ! 100 200 ns
B Leading-Edge Blanking Tiiiie TS:eady State 240 290 340 ns
ts. | Pericd During Soft-Start Tinre ‘ Startup Time 4.0 5.5 7.0 ms
VLimn
A
Vin-orr=0.92V Vin-protect =9-3V
Vsense =0.83V : I
| |
| |
Vsense =0.7V I |
| |
| |
| |
I I - VIN
Vin=1V Vin=3V
Figure 6. Vin VS. Vsense
Continued on the following page...

© 2014 Fairchild Semiconductor Corporation
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Electrical Characteristics
Vbp=11~24 V and Ta=-40~105°C unless otherwise noted.
Symbol Parameter Conditions Min. Typ. Max. Unit
Feedback Input Section
Av Internal FB Voltage Attenuation 1/4.5 1/4.0 1/3.5 VIV
Zrg Input Impedance Veg=4 V 10 15 19 kQ
Ves-open | The Maximum Clamp of FB Voltage FB Pin Open 5.1 5.3 5.5 \%
VesoLp EB Open-Loop Protection Triggering TA=25°C 4.4 46 48 v
evel
Delay Time of FB Pin Open-loop N s
-oP | protection 45.0 6257 | T« ms (|
VEB-N Green-Mode Entry FB Voltage 2.8 3.0 | 2 . vV
| N ) *
VEB-G Green-Mode Ending FB Voltage j V. y-0° | \Y
FB Threshold Voltage for Changing ‘ | _:_
VFeskP | pyise- Skipping Period® 5 | 27 : - b
FB Threshold Voltage for Zero-Duty ‘
VEB-zDCR Recovery 1.6 J | \Y,
A W | O —
Veszoc | FB Threshold Voltage for Zero-Duty | Le | e v
Z .\ V- | _\
V\jB'ZDCR' ZDC Hysteresis | "0.12 ‘ 0.15+_ 1.1 0.19 v
FB-ZDC R . A | A\ i )\ :
DW. ~“requenc
9 with gy cle skipoing
~ SV .
fo . -——
fOSC—\, —
! s
L4 >
Vigzoc Vrezocr Vrec Vrsskp  Veen VVFB
Figure 7. Cycle Skipping vs. Ves
Continued on the following page...
© 2014 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Electrical Characteristics
Vpp=11~24 V and Ta=-40~105°C unless otherwise noted.

Notes:
4. Guarantee by design.
When OTP is activated, the PWM switching is sh:™  own.

These parameters are guaranteed by desigr:

5.
6. When junction temperature is lower than this.lecel, \  resum. PWM swiiching.
7.

Symbol Parameter Conditions Min. Typ. Max. Unit
GATE Section
DCYmax | Maximum Duty Cycle 60 75 90 %
Veate-L | Gate Low Voltage Vpp=15V, 10=50 mA 15 Y
Veate-n | Gate High Voltage Vop=12 V, 16=50 mA 8 \Vi
t, Gate Rising Time Vop=15V, C =1 nF 100 ns
te Gate Falling Time Vop=15V, C =1 nF 30 ns
S'SS;EE Gate Source Current Vpp=15 V, GATE=6 V 700 | mA J |
\éf:;i' Gate Output Clamping Voltage Vpp=22 V | i \
Over-Temperature Protection Section (OTP)
Tore | Protection Junction Temperature®” W . L \ I
Trestat | Restart Junction Temperature®” _1 | Tow-2a] \/ oc

© 2014 Fairchild Semiconductor Corporation
FAN6605  Rev. 1.0 9

www.fairchildsemi.com
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Typical Performance Characteristics
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Typical Performance Characteristics

6
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Figure 16.FB Open-Loop Trigger Level (Vrs-oLp)
vs. Temperature
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Figure 17.Delay Time of FB Pir
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Functional Description

Startup Current

For startup, the HV pin is connected to the line input or
bulk capacitor in series with diodes and/or resistors. If HV
pin is connected to the line input, a 1-kV/ 1-A diode and a
100 kQ resistor are recommended. If HV pin is connected
to the bulk capacitor, only the resistor is required. Startup
current drawn from pin HV (typically 3.5 mA) charges the
hold-up capacitor through the diode and resistor. When
the Vpp capacitor level reaches Vpp.on, the startup current
switches off. At this moment, only the VDD capacitor
supplies the FAN6605 to maintain Vpp before the
auxiliary winding of the main transformer to provide the
operating current.

Operating Current

Operating current is below 2 mA. The low operating
current enables better efficiency and reduces the
requirement of Vpp hold-up capacitance.

Green-Mode Operation

The proprietary green-mode function provides an off-
time modulation to reduce the switching frequency in
light-load and no-load conditions. The on time is limit~
for better abnormal or brownout protection. Veg, whi .1 10
derived from the voltage feedback loop, is takei s the
reference. Once Vg is lower than the thresald ve age,
switching frequency is continuously dec .. ' ‘th
cycle skipping to the minimum gree = fi wenc, Jf
around 23 kHz.

Current Sensing / P" ... Ct ‘ent! miting

Peak-current-mode cor. ol is utilizea w reguiate. output
voltage and pre: dule  by-pu 2 current irniting. Thie
switching cur’ nt is.dete. = gy thz current-seiising
resistor < . S. __— , ). The ZAWM. duty. cycl2" is
determinea v this ¢ ent sense.signal and Vrs, the
fed Lvac vol. e. vvien the veltage ori the SENSE.pin
I ches ¢ wun. Vcomp=\Vrs-'0.6)/4, the, PWM switciiing
tur off ir nediatelv.

Leac.ng-Edge Blanking (LER)

Each tinte.the power MOSFET is ywitched on, a turn-on
spike, occuis on the sense rzsisuor. To avoid premature
terminaton of the switChing pulse, a leading-edge
hlaiiking time is built in./During this blanking period, the
current-limit comparator is disabled and cannot switch
off the gate driver.

Under-Voltage Lockout (UVLO)

The turn-on and turn-off thresholds are fixed internally at
16 V and 7.8V in normal mode. During startup, the
hold-up capacitor must be charged to 16 V through the
startup resistor to enable the IC. The hold-up capacitor
continues to supply Vpop before the energy can be
delivered from auxiliary winding of the main transformer.
Vpp must not drop below 7.8V during startup. This
UVLO hysteresis window ensures that the hold-up
capacitor is adequate to supply Vpp during startup.

Gate Output / Soft Driving

The BICMOS output stage is a fast totem-pole gate
driver. Cross conduction has been avoided to minimize
heat dissipation, increase efficiency, and enhance
reliability. The output driver is clamped by an internal
18 V Zener diode to protect power MOSFET transistors
against undesirable gate over-voltage. A soft-driving
circuit is implemented to minimize EMI.

Soft-Start

For many applications, it is necessary to minimize the
inrush current at startup. The bui'" 5.5 ms soft-start

circuit significantly reduces the« .rtup ¢ rent spike and
output voltage overshoot.

Slope Compensa:. 'n

The sensed voltage »cr¢ the o rent-serise zsistor is

used for pe& currel. moc atrol_znd pulse-by-pulse

current " »iting Built-i  slope coimgensation improves
stability d reve (s sub-harmonic  oscillation.
FAI Tuin. rts a synchronized positive-going ramp at

‘ery Wit cycle as slooe compensation.

Cc ste it Ouiput Power-Limit

For constantoutput power limit over universal input-
‘oltage vange, the seak current.thiwsnold is adjusted by
the~veltage of “he VIN pin’ Since the VIN pin is
cunaected tothie rectified ACuinput line voltage through
2 resistve _dwider, @-highier line voltage generates a
highzr Vinwvoltage ~The threshold voltage decreases as
VN Increases; making the maximum output power at
hioki-line Anutit voltage equal to that at low-line input.
The valus of R-C network should not be so large that it
affects, the power limit (shown in Figure 21). R and C
sitorld be less than 100 Q and 470 pF, respectively.

FANG6605
GATE ——W——]
| R
Blanking
Circuit SENSE J_ W
Figure 21. Current-Sense R-C Filter

© 2014 Fairchild Semiconductor Corporation
FAN6605  Rev. 1.0
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Vpp Over-Voltage Protection

Vpp over-voltage protection prevents damage due to
abnormal conditions. Once the Vpp voltage is over the
over-voltage protection voltage (Vop-ove), and lasts for tp.
vooovp, the PWM pulses are disabled. When the Vpp
voltage drops below the UVLO, the internal startup circuit
turns on, and Vpp is charged to Vpp-on to restart IC.

Feedback Impedance Switching

FAN6605 actively varies FB-pin impedance (Zgg) to
reduce no-load power consumption. This technique
can further reduce operating current of the controller
when FB-pin voltage drops below Veg.zpc.

Brownout Protection

Since the VIN pin is connected through a resistive
divider to the rectified AC input line voltage, it can also
be used for brownout protection. If Viy is less than 0.7 V,
the PWM output is shut off. When Vv reaches over
0.9V, the PWM output is turned on again. The
hysteresis window for ON/OFF is around 0.2 V. The
brownout voltage setting is determined by the potential
divider formed with Ruypper @and Riower. Equations to
calculate the resistors are shown below:

Vin = Riower x Vacy2, (unit = V) )
RLower + RUpper
Thermal Overload Protection
Thermal overload protection / imits ote. . power
dissipation. When the junction tei jerature xcecds Ti-:

+140°C, the thermal ser ~gne the & Jtdown [ogit

and turns off most of the internal circuitry. The thermal
sensor turns internal circuitry on again after the IC’s
junction temperature drops by 25°C. Thermal overload
protection is designed to protect the FAN6605 in the
event of a fault condition. For continual operation, the
controller should not exceed the absolute maximum
junction temperature of T; = +140°C.

Limited Power Control

The FB voltage is saturated HIGH when the power
supply output voltage drops below its nominal value and
shunt regulator (KA431) does not draw current through
the opto-coupler. This occurs when the output feedback
loop is open or output is short circuited. If the FB voltage
is higher than a built-in threshol” 2ger than tp.oLp,
PWM output is turned off. As F M outy ' is turned off,
Vpp begins decreasing« .ice 9 mc¢ : energy_.is
delivered from the aux" .y wirding

trig. «ed, VD enteis ts UVLO
fea. o untinues ac long as the
arsivs. Thisisrevents the power

As the protection
mode. This 7 atectic
over loac¢ g ¢ dition

supnly fro. ave  ~=atic due to 0erioading conditions.
oI * . nity
N se ¢ the current sense or cencor signei may cause

sigi ‘cal.. pulse-width jitter, GaiziCularly in.centinuous-
conauction.rasder” Slope vowxipensation: helps alleviate
*his prcbien. "Good parement =ni iayout practices
should 22 followes.~Avoidiiiv 'ohg PCB traces and
carrpenent leads, locating . compensation and filter
carnponents near thedAINB505, and increasing the gate
resistor from _GAJTE. pin to MOSFET improve
performance
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Typical Application Circuit
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Figure 22. 44 Fly ~ck 120 2 A, 5 \/2 A Applicaticn Circuit

19]|10J1a0D wy19ABSMW — GO99N VS

© 2014 Fairchild Semiconductor Corporation

FANG605

* Rev. 1.0

14

www.fairchildsemi.com



Bill of Materials
Designator Part Type Designator Part Type

BD1 BD 4 A/600 V Q1 MOS 9 A/600 V

c1 YC 2200 pF/Y1 R1 R 1.5MQ 1/4 W

c2 YC 2200 pF/Y1 R2 R 1.5MQ 1/4 W

c3 XC 0.33 uF/300 V R3 R 10 MQ 1/4 W

ca NC R4, RS, R6, R7 R 47 Q 1/4 W

c5 YC 2200 pF/Y1 R8, R17, R25, R27  |NC

C6 CC 2200 pF/100 V RO R 50 KQ 1/4 W

c7 CC 1000 pF/100 V R10 R 50 KQ 1//

cs EC 1000 pF/25 V R11 ROOUS

C9 EC 470 uF/25 V R12 P Qusy .
Cc10 CC 100 pF/50 V R13 R _KQI8W .
c11 EC 100 pF/400 V R14 oW NN
c12 C 1 WF/50 V R15 | |l 10KQ oW

c13 EC 1000 pF/10 V R'6 ) R 1Gdew

A [ RN ’

c14 EC 470 pF/10 V R IRea 18w ~N
c15 CC 100 pF/50 VV [R19 R 100 11,3 W

C16 C 1 nF/50 V 20  [rRokausw
c17 C 470 pF/50 V R21 VTR ATRO B W

c18 EC 47 uFf [ R " Ir7s5k018W

C19 comur oV | k23 K Th120 ko /8 W

C20 0.1 WF/50 R4 R 15 KQ 1/8 W

D1 b 21010 \C R26 9) R 10 KQ 1/8 W

D2 N4 140 N * |Rz8 R0.43Q2W

D3 . T Rioz [wk1~ 800 LH(ERL-28)

E ~ [Frioz “ut IC FANG605

D | FYP1010 | u2 IC PC817

D1 ) |PeKELECA X U3 IC TL431

F1 N FUSE 4A/257 \/

ML vz
L 113 mH

L2 inductor (2 pH)

L3 Inductor (2 pH)
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