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Internal Avalanche-Rugged SenseFET

Advanced Burst-Mode Operation Consumes Under
1W at 240V, & 0.5W load

Precision Fixed Operating Frequency (66kHz)
Internal Start-up Circuit

Improved Pulse-by-Pulse Current Limiting
Over-Voltage Protection (OVP)

Overload Protection (OLP)

Internal Thermal Shutdown Function (TSD)
Auto-Restart Mode

Under-Voltage Lockout (UVLO) with hysteresis
Low Operating Current (2.5mA)

Built-in Soft-Start
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A SMPS for LCD monitor and STB
A Adaptor
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The FSDMO0465RE, FSDMO0565RE and FSDMO07652RE
are an integrated Pulse Width Modulator (PWM) and
SenseFET specifically designed for high-performance
offine Switch Mode Power Supplies (SMPS) with
minimal external components. This device is an
integrated high-voltage power-switching regulator that
combines an avalanche-rugged SenseFET with a
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2. Typical continuous power in a non-ventilated enclosed adapter measured at 50°C ambient.

ILIXUH
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3. Maximum practical continuous power in an open-frame design at 50°C ambient.
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The “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. The
device should not be operated at these limits. The parametric values defined in the Electrical Characteristics tables
are not guaranteed at the absolute maximum ratings. Tp = 25°C, unless otherwise specified.

6\PER( 3DUDPHIHU ODOXH 8Qu
BVpss Drain Source Breakdown Voltage 650 \Y
Vstr Max. Voltage at Vstart pin 650 \Y
FSDMO0465RE Tc=25°C 9.6
Iom Drain Current Pulsed® | FSDM0565RE |  T¢=25°C 1 Apc
FSDMO07652RE Tc=25°C 15
FSDMO465RE | C-2> < 22
Tc=100°C 14
) ) Tc=25°C 2.8
Ip Continuous Drain Current| FSDMO565RE A
Tc=100°C 17
Tc=25°C 3.8
FSDMO07652RE
Tc=100°C 24
FSDMO0465RE
Eas Single Pulsed Avalanche Energy(®) FSDMO565RE 190 mJ
FSDMO07652RE 370
Vee Supply Voltage 20 \%
Veg Input Voltage Range -0.3t0 Ve \Y
Pp(Watt H/S) | Total Power Dissipation (T¢=25°C) 45 w
T, Operating Junction Temperature Internally limited °C
Ta Operating Ambient Temperature -25 to +85 °C
Tste Storage Temperature -55to +150 °C
ESD _Capability, HBM Model 2.0 KV
(All pins except Vg, and FB) (GND-Vg/Vgg=1.5kV)
ESD _Capability, Machine Model 300 v
(All pins except Vg, and FB) (GND-Vg/VEgg=225V)
1RIHV
5. Repetitive rating: Pulse width limited by maximum junction temperature.
6. L=14mH, starting T;=25°C.
7KHUPDO0 ,PSHGDQFH
Tp=25°C, unless otherwise specified.
6\PER( 3DUDPHIHU ODOXH 8QLN
8;,7  |Junction-to-Ambient Thermal Resistance 49.90 °CIW
0;,c®  [Junction-to-Case Thermal Resistance 2.78 °CIW
1RIHV

7. Free-standing, with no heat-sink, under natural convection.

8. Infinite cooling condition - refer to the SEMI G30-88.
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Ta = 25°C unless otherwise specified.

6\PER( 3DUDPHIHU
6HQVH) (7 6(&7,21
FSDMO465RE
Ipss éf;‘i’n%ﬁrerevnot'tage FSDMOS65RE
FSDMO07652RE
o FSDMO465RE
Rps(on) i;ag‘;gé‘:‘;?];%me FSDMOS65RE
FSDMO07652RE
FSDMO465RE
Coss Output Capacitance FSDMO0565RE
FSDMO7652RE
FSDMO0465RE
taon) Turn-On Delay Time FSDMO0565RE
FSDMO07652RE
FSDMO465RE
t, Rise Time FSDMO0565RE
FSDMO07652RE
FSDMO0465RE
ty(offy Turn-Off Delay Time FSDMO565RE
FSDMO07652RE
FSDMO465RE
t Fall Time FSDMO565RE
FSDMO07652RE
&217527 6(&7,21
fosc Switching Frequency
AfstapLle Switching Frequency Stability
Afosc  Switching Frequency Variation(:0)
IR Feedback Source Current
FSDMO465RE
Dupax Maximum Duty Cycle FSDMO565RE
FSDMO7652RE
Duin Minimum Duty Cycle
VSTART

UVLO Threshold Vo1(e)]TJ41.054 0 TdILOV(g.0044 Tw 9 0 0 9 126.24 1610tal Tc°)-9.6(C)-8634(0)-229484

&RQGLILRQ
Vps = 650V, Vgg = OV
Vps =520V, Vgg = 0V, T¢ = 125°C
Vps = 650V, Vgg = 0OV
Vps =520V, Vgg = 0V, T¢ = 125°C
Vps = 650V, Vgg = OV
Vps =520V, Vgg = 0V, T¢ = 125°C

Vgs = 10V, Ip = 2.5A

VGS = OV, VDS = 25V, f=1MHz

Vpp = 325V, Ip = 5A

VDD = 325V, ID =5A

Vpp = 325V, Ip = 5A

VDD = 325V, ID =5A

Veg = 3V

13V < Ve < 18V
-25°C < To < 85°C
Veg = GND

OlQ 7\S OD[
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(OHFWULFDO0 &KDUDFIHULVILFV (Continued)

Ta = 25°C unless otherwise specified.
6\PER( 3DUDPHIHU &RQGUILRQ OlLQ 7\S OD[ 8Qu
%8567 02" ( 6(&7,21

VBURH

1RIRV
9. Pulse test: Pulse width < 300uS, duty cycle < 2%.

10. These parameters, although guaranteed at the design, are not tested in production.
11. These parameters indicate the inductor current.
12. This parameter is the current flowing into the control IC.
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Soft-Start
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These characteristic graphs are normalized at Tp= 25°C.

JLIXUH  2SHUDILQJ &XUUHQN YV 7HPS JLIXUH  6IDUW 7KUHVKRIG SRIIDJH YV 7HPS

JLIXUH  6IRS 7KUHVKRIG 9RIIDJIH YV 7HPS JLIXUH  2SHUDILQJ JUHTXHQF\ YV 7HPS
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7\SLFD0 3HUIRUPDQFH &KDUDFWHULVILFV (Continued)

These characteristic graphs are normalized at Tp= 25°C.
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7\SLFD0 3HUIRUPDQFH &KDUDFWHULVILFV (Continued)

These characteristic graphs are normalized at Tp= 25°C.
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6WDUIl XS: In previous generations of
Power Switches the V¢ pin had an external start-
up resistor to the DC input voltage line. In this
generation, the start-up resistor is replaced by an
internal high-voltage current source. At start-up, the
internal  high-voltage current source supplies the
internal bias and charges the external capacitor
(Cyee) connected to the Vge pin, as illustrated
in Figure 17. When Ve reaches 12V, the
FSDMOx65RE begins switching and the internal high-
voltage current source is disabled. The
FSDMOx65RE continues normal switching operation and
the power is supplied from the auxiliary transformer
winding unless V¢ goes below the stop voltage of 8V.

JLIXUH ,QIHUQDO 6WDUN XS &LUFXLI

)YHHGEDFN &RQIUR): FSDMOX65RE employs current-
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2YHURDG 3URWHFILRQ 2/3 : Overload is defined as
the load current exceeding a pre-set level due to an
unexpected event. In this situation, the protection circuit
should be activated to protect the SMPS. Even when the
SMPS is in normal operation, the overload protection
circuit can be activated during the load transition. To
avoid this undesired operation, the overload protection
circuit is designed to be activated after a specified time
to determine whether it is a transient situation or a true
overload situation. Because of the pulse-by-pulse
current limit capability, the maximum peak current
through the SenseFET is limited, and therefore the
maximum input power is restricted with a given input
voltage. If the output consumes beyond this maximum
power, the output voltage (Vo) decreases below the set
voltage. This reduces the current through the opto-
coupler LED, which also reduces the opto-coupler
transistor current, thus increasing the feedback voltage
(Vep)- If Vg exceeds 2.5V, D1 is blocked and the 3.5pA
current source starts to charge Cg slowly up to Vec. In
this condition, Vgg continues increasing until it reaches
6V, when the switching operation is terminated, as
shown in Figure 20. The delay time for shutdown is the
time required to charge Cg from 2.5V to 6.0V with 3.5pA.
A 10 ~ 50ms delay time is typical for most applications.

JLIXUH 2YHUWRDG 3URWHFILRQ

2YHU 9RUIDJIH 3URIHFILRQ 293 : If the secondary
side feedback circuit were to malfunction or a solder
defect caused an opening in the feedback path, the
current through the opto-coupler transistor becomes
almost zero. In this event, Vg climbs in a similar manner
to the overload situation, forcing the preset maximum
current to be supplied to the SMPS until the overload
protection is activated. Because more energy than
required is provided to the output, the output voltage may
exceed the rated voltage before the overload protection
is activated, resulting in the breakdown of the devices in
the secondary side. To prevent this situation, an over-
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A High efficiency (>81% at 85V, input)

A Low zero load power consumption (<300mW at 240V ¢ input)

A Low standby mode power consumption (<800mW at 240V ¢ input and 0.3W load)
A Low component count

A Enhanced system reliability through various protection functions

A Internal soft-start (10ms)

-H\ "HVLIQ 1RIHV
A Resistors R102 and R105 are employed to prevent start-up at low input voltage. After start-up, there is no power
loss in these resistors since the start-up pin is internally disconnected after start-up.

A The delay time for overload protection is designed to be about 50ms with C106 of 47nF. If a faster triggering of OLP
is required, C106 can be reduced to 10nF.

A Zener diode ZD102 is used for a safety test, such as UL. When the drain pin and feedback pin are shorted, the
zener diode fails and remains short, which causes the fuse (F1) to be blown and prevents explosion of the opto-cou-
pler (IC301). This zener diode also increases the immunity against line surge.

6FKHPDILF

JLIXUH "HPR &LWFXL
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ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/PatentTMarking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
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arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
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