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)HDWXUHV
Â Internal Avalanche-Rugged SenseFET
Â Advanced Burst-Mode Operation Consumes Under

1W at 240VAC & 0.5W load
Â Precision Fixed Operating Frequency (66kHz)
Â Internal Start-up Circuit
Â Improved Pulse-by-Pulse Current Limiting
Â Over-Voltage Protection (OVP)
Â Overload Protection (OLP)
Â Internal Thermal Shutdown Function (TSD)
Â Auto-Restart Mode
Â Under-Voltage Lockout (UVLO) with hysteresis
Â Low Operating Current (2.5mA)
Â Built-in Soft-Start

$SSOLFDWLRQV
Â SMPS for LCD monitor and STB
Â Adaptor

'HVFULSWLRQ
The FSDM0465RE, FSDM0565RE and FSDM07652RE
are an integrated Pulse Width Modulator (PWM) and
SenseFET specifically designed for high-performance
offline 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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7\SLFDO�&LUFXLW

)LJXUH����7\SLFDO�)O\EDFN�$SSOLFDWLRQ

2XWSXW�3RZHU�7DEOH

1RWHV��
2. Typical continuous power in a non-ventilated enclosed adapter measured at 50°C ambient.
3. Maximum practical continuous power in an open-frame design at 50°C ambient.
4. 230V���G�H�L`�X
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$EVROXWH�0D[LPXP�5DWLQJV
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. TA = 25°C, unless otherwise specified.

1RWHV�
5. Repetitive rating: Pulse width limited by maximum junction temperature.
6. L=14mH, starting TJ=25°C.

7KHUPDO�,PSHGDQFH
TA=25°C, unless otherwise specified.

1RWHV�
7. Free-standing, with no heat-sink, under natural convection.
8. Infinite cooling condition - refer to the SEMI G30-88.

6\PERO 3DUDPHWHU 9DOXH 8QLW
BVDSS Drain Source Breakdown Voltage 650 V

Vstr Max. Voltage at Vstart pin 650 V

IDM Drain Current Pulsed(5)
FSDM0465RE TC=25°C 9.6

ADCFSDM0565RE TC=25°C 11

FSDM07652RE TC=25°C 15

ID Continuous Drain Current

FSDM0465RE
TC=25°C 2.2

A

TC=100°C 1.4

FSDM0565RE
TC=25°C 2.8

TC=100°C 1.7

FSDM07652RE
TC=25°C 3.8

TC=100°C 2.4

EAS Single Pulsed Avalanche Energy(6)
FSDM0465RE

mJFSDM0565RE 190

FSDM07652RE 370

VCC Supply Voltage 20 V

VFB Input Voltage Range -0.3 to VCC V

PD(Watt H/S) Total Power Dissipation (TC=25°C) 45 W

TJ Operating Junction Temperature Internally limited °C

TA Operating Ambient Temperature -25 to +85 °C

TSTG Storage Temperature -55 to +150 °C

ESD Capability, HBM Model
(All pins except Vstr and FB)

2.0
(GND-Vstr/VFB=1.5kV) kV

ESD Capability, Machine Model
(All pins except Vstr and FB)

300
(GND-Vstr/VFB=225V) V

6\PERO 3DUDPHWHU 9DOXH 8QLW
θJA

(7) Junction-to-Ambient Thermal Resistance 49.90 °C/W
θJC

(8) Junction-to-Case Thermal Resistance 2.78 °C/W

www.onsemi.com
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(OHFWULFDO�&KDUDFWHULVWLFV�
TA = 25°C unless otherwise specified.

6\PERO 3DUDPHWHU &RQGLWLRQ 0LQ� 7\S� 0D[� 8QLW
6HQVH)(7�6(&7,21�

IDSS
Zero Gate Voltage 
Drain Current

FSDM0465RE
VDS = 650V, VGS = 0V 250

µA

VDS = 520V, VGS = 0V, TC = 125°C 250

FSDM0565RE
VDS = 650V, VGS = 0V 500

VDS = 520V, VGS = 0V, TC = 125°C 500

FSDM07652RE
VDS = 650V, VGS = 0V 500

VDS = 520V, VGS = 0V, TC = 125°C 500

RDS(ON)
Static Drain Source 
on Resistance(9)

FSDM0465RE

VGS = 10V, ID = 2.5A

2.20 2.60

ΩFSDM0565RE 1.76 2.20

FSDM07652RE 1.40 1.60

COSS Output Capacitance

FSDM0465RE

VGS = 0V, VDS = 25V, f = 1MHz

60

pFFSDM0565RE 78

FSDM07652RE 100

td(on) Turn-On Delay Time

FSDM0465RE

VDD = 325V, ID = 5A

23

nsFSDM0565RE 22

FSDM07652RE 22

tr Rise Time

FSDM0465RE

VDD = 325V, ID = 5A

20

nsFSDM0565RE 52

FSDM07652RE 60

td(off) Turn-Off Delay Time

FSDM0465RE

VDD = 325V, ID = 5A

65

nsFSDM0565RE 95

FSDM07652RE 115

tf Fall Time

FSDM0465RE

VDD = 325V, ID = 5A

27

nsFSDM0565RE 50

FSDM07652RE 65

&21752/�6(&7,21�
fOSC Switching Frequency VFB = 3V 60 66 72 kHz

ΔfSTABLE Switching Frequency Stability 13V ≤ VCC ≤ 18V 0 1 3 %

ΔfOSC Switching Frequency Variation(10) -25°C ≤ TA ≤ 85°C 0 ±5 ±10 %

IFB Feedback Source Current VFB = GND 0.7 0.9 1.1 mA

DMAX Maximum Duty Cycle

FSDM0465RE 77 82 87 %

FSDM0565RE 77 82 87 %

FSDM07652RE 75 80 85 %

DMIN Minimum Duty Cycle 0 %

VSTART UVLO Threshold Vo1(e)]TJ
41.054 0 TdlLOV(g.0044 Tw 9 0 0 9 126.24 1610ta1 Tc°)-9.6(C)-8634(0)-229484 221.5201 Tm
(FB)T034 Tc -0.0146 Tw 98 Tc -0.00068 223.8 Tm
27 = 9ND



(OHFWULFDO�&KDUDFWHULVWLFV�(Continued)

TA = 25°C unless otherwise specified.

1RWHV�
9. Pulse test: Pulse width ≤ 300µS, 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.

6\PERO 3DUDPHWHU &RQGLWLRQ� 0LQ� 7\S� 0D[� 8QLW
%8567�02'(�6(&7,21�

VBURH
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&RPSDULVRQ�%HWZHHQ�)6�0����57&�DQG�)6'0�[��5(

)XQFWLRQ )6�0����57& )6'0�[��5( )6'0�[��5(�$GYDQWDJHV

Soft-Start
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7\SLFDO�3HUIRUPDQFH�&KDUDFWHULVWLFV
These characteristic graphs are normalized at TA= 25°C.

)LJXUH����2SHUDWLQJ�&XUUHQW�YV��7HPS� )LJXUH�����6WDUW�7KUHVKROG�9ROWDJH�YV��7HPS��

)LJXUH�����6WRS�7KUHVKROG�9ROWDJH�YV��7HPS� )LJXUH����2SHUDWLQJ�)UHTXHQF\�YV��7HPS�
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7\SLFDO�3HUIRUPDQFH�&KDUDFWHULVWLFV�(Continued)
These characteristic graphs are normalized at TA= 25°C.
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7\SLFDO�3HUIRUPDQFH�&KDUDFWHULVWLFV�(Continued)
These characteristic graphs are normalized at TA= 25°C.

)LJXUH�����6RIW�6WDUW�7LPH�YV��7HPS�
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)XQFWLRQDO�'HVFULSWLRQ
�� 6WDUW�XS: In previous generations of  
Power Switches the VCC 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 
(Cvcc) connected to the VCC pin, as illustrated 
in Figure 17. When VCC reaches 12V, the 
FSDM0x65RE begins switching and the internal high-
voltage current source is disabled. The 
FSDM0x65RE continues normal switching operation and 
the power is supplied from the auxiliary transformer 
winding unless VCC goes below the stop voltage of 8V.

)LJXUH�����,QWHUQDO�6WDUW�XS�&LUFXLW

�� )HHGEDFN� &RQWURO: FSDM0x65RE employs current-
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)LJXUH�����$XWR�5HVWDUW�2SHUDWLRQ

����2YHUORDG�3URWHFWLRQ��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
(VFB). If VFB exceeds 2.5V, D1 is blocked and the 3.5µA
current source starts to charge CB slowly up to VCC. In
this condition, VFB 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 CB from 2.5V to 6.0V with 3.5µA.
A 10 ~ 50ms delay time is typical for most applications.

)LJXUH�����2YHUORDG�3URWHFWLRQ

���� 2YHU�9ROWDJH� 3URWHFWLRQ� �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, VFB 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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�� %XUVW� 2SHUDWLRQ: To minimize power dissipation in
standby mode, the FSDM0x65RE enters burst-mode
operation. As the load decreases, the feedback voltage
decreases. As shown in Figure 21, the device
automatically enters burst mode when the feedback
voltage drops below VBURL(500mV). At this point,
switching stops and the output voltages start to drop at a
rate dependent on standby current load. This causes the
feedback voltage to rise. Once it passes VBURH (700mV),
switching resumes. The feedback voltage then falls and
the process repeats. Burst-mode operation alternately
enables and disables switching of the power SenseFET,
thereby reducing switching loss in standby mode.

)LJXUH�����:DYHIRUPV�RI�%XUVW�2SHUDWLRQ

VF B V D S 0 . 5 V0 . 7 V
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$SSOLFDWLRQ�,QIRUPDWLRQ�

)HDWXUHV
Â High efficiency (>81% at 85VAC input)
Â Low zero load power consumption (<300mW at 240VAC input)
Â Low standby mode power consumption (<800mW at 240VAC input and 0.3W load)
Â Low component count
Â Enhanced system reliability through various protection functions
Â Internal soft-start (10ms)

.H\�'HVLJQ�1RWHV
Â 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.
Â 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.
Â 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.

�� 6FKHPDWLF

)LJXUH�����'HPR�&LUFXLW�
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�� /D\RXW

)LJXUH�����/D\RXW�&RQVLGHUDWLRQV�IRU�)6'0����5(��7RS�9LHZ�

)LJXUH�����/D\RXW�&RQVLGHUDWLRQV�IRU�)6'0����5(��%RWWRP�9LHZ��
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