


Ordering Information

Maximum Output Power(")
Product (5) | Operating | Current |Rpg(on) 230V, ct15%(2) 85-265Vc Replaces
PKG. s .
Number Temp. Limit Max. 3) Open | Open Devices
Adapter Frame@ Adapter Frame@
FSQ0565RSWDTU | TO-220F- 2.25A FSCMO565R
-25to +85°C 2.2Q 70W 80w 41W 60W
FSQ0565RQWDTU 6L 3.0A FSDMOS65RE
FSQO0565RSLDTU | TO-220F- 2.25A
6L -25to +85°C 2.2Q 70W 80W 41W 60W FSCMO565R

FSQ0565RQLDTU (L-Forming) 3.0A FSDMO0565RE
Notes:

1. The junction temperature can limit the maximum output power.
2. 230V or 100/115V 5 with doubler.
3. Typical continuous power in a non-ventilated enclosed adapter measured at 50°C ambient temperature.
4. Maximum practical continuous power in an open-frame design at 50°C ambient.
5. Eco Status, RoHS
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Figure 1. Typical Flyback Application
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Block Diagrams
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Figure 3. Internal Block Diagram of FSQ0565RQ

FSQ0565RQ Rev.00

www.onsemi.com

3

uonesadQ jJueUOSAY-ISENYD 10} YIUMS JOMOd SPON-UdaID — DY/SUSIS0DSH



Pin Configuration

Pin Definitions
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4.FB
3. Vee
2.GND
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FSQ0565 Rev.00

Figure 4. Pin Configuration (Top View)

Pin # Name Description
1 Drain SenseFET Drain. High-voltage power SenseFET drain connection.
2 GND Ground. This pin is the control ground and the SenseFET source.
3 Vv Power Supply. This pin is the positive supply input, providing internal operating current for
CC | both startup and steady-state operation.
Feedback. This pin is internally connected to the inverting input of the PWM comparator. The
4 FB collector of an opto-coupler is typically tied to this pin. For stable operation, a capacitor should
be placed between this pin and GND. If the voltage of this pin reaches 6V, the overload
protection triggers, which shuts down the power switch.
5 Svne Sync. This pin is internally connected to the sync-detect comparator for quasi-resonant switch-
y ing. In normal quasi-resonant operation, the threshold of the sync comparator is 1.2V/1.0V.
Startup. This pin is connected directly, or through a resistor, to the high-voltage DC link. At
6 Vv startup, the internal high-voltage current source supplies internal bias and charges the exter-
str nal capacitor connected to the V¢ pin. Once V¢ reaches 12V, the internal current source is
disabled. It is not recommended to connect Vg, and Drain together.
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Ty = 25°C, unless otherwise specified.

Symbol Parameter Min. Max. Unit
Vstr Vgt Pin Voltage 500 \Y
Vbs Drain Pin Voltage 650 \
Vee Supply Voltage 20 \Y
VEB Feedback Voltage Range -0.3 13.0 \
Vsync Sync Pin Voltage -0.3 13.0 \
Iom Drain Current Pulsed 1 A
. ) Tc=25°C 2.8
Ip Continuous Drain Current(®) A
Tc=100°C 1.7
Eas Single Pulsed Avalanche Energy(7) 190 mJ
Pp Total Power Dissipation (T¢=25°C) 45 w
T, Operating Junction Temperature Internally limited °C
Ta Operating Ambient Temperature -25 +85 °C
Tste Storage Temperature -55 +150 °C
ESD Electrostatic Discharge Capability, Human Body Model 2.0 KV
Electrostatic Discharge Capability, Charged Device Model 2.0
Notes:
6. Repetitive rating: pulse-width limited by maximum junction temperature.
7. L=14mH, starting T ,=25°C.
Thermal Impedance
Ta = 25°C unless otherwise specified.
Symbol Parameter Package | Value Unit
CITS Junction-to-Ambient Thermal Resistance(®) TO-290F-6L 50 °C/IwW
0,c Junction-to-Case Thermal Resistance(®) 2.8 °C/IW
Notes:

8. Free standing with no heat-sink under natural convection.
9. Infinite cooling condition - refer to the SEMI G30-88.
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Electrical Characteristics

Ta = 25°C unless otherwise specified.

Symbol | Parameter Condition | Min. | Typ. | Max. | Unit
SENSEFET SECTION
BVpgs | Drain Source Breakdown Voltage Vee =0V, Ip = 100pA 650 \Y
Ipss Zero-Gate-Voltage Drain Current Vps = 560V 300 | pA
Rps(on) | Drain-Source On-State Resistance T, =25°C, Ip = 0.5A 176 | 220 | Q
Coss Output Capacitance Vgs =0V, Vpg =25V, f= 1MHz 78 pF
ta(on) Turn-On Delay Time Vpp =350V, Ip = 25mA 22 ns
t, Rise Time Vpp = 350V, Ip = 25mA 52 ns
ta(ofr) Turn-Off Delay Time Vpp =350V, Ip = 256mA 95 ns
t; Fall Time Vpp = 350V, Ip = 25mA 50 ns
CONTROL SECTION
ton.max | Maximum On Time T,=25°C 8.8 | 10.0 | 11.2 | ps
tg Blanking Time Ty =25°C, Vgypc = 5V 13.5|15.0 | 16.5 | ps
tw Detection Time Window Ty=25°C, Vgync = OV 6.0 us
fs Initial Switching Frequency 59.6 | 66.7 | 75.8 | kHz
Afg Switching Frequency Variation('?) -25°C < T;<85°C #5 | £10 | %
tavs AVS Triggering On Time at Vi = 240Vpc, Lm = 360uH 4.0 Hs
Vays | Threshold™ Feedback (A\ﬁ trlggered when Vays > spec. 19 v
Voltage and tays < spec.)
tsw Switching Time Variance by AvS(1) \S/Z2C==1 522?kt|;i iierOiEEUt 13.5 205 | us
Irg Feedback Source Current Veg = 0V 700 | 900 | 1100 | pA
Dmin Minimum Duty Cycle Veg = 0V 0 %
VSTART | {1 0 Threshold Voltage L N L
Vstop After turn-on 7 8 9 \Y
ts/s Internal Soft-Start Time With free-running frequency 17.5 ms
Vovp Over-Voltage Protection (FSQ0565RS) 18 19 20 \Y,
Vove Over-Voltage Protection I/ZT'Z‘SQheOId Vee =15V, Vrg = 2V T B 96V
(FSQO565RQ) Blanking 10 | 1.7 | 24
tovp Time(1" us
BURST-MODE SECTION
VBURH 045 | 055|065 | V
VgurL | Burst-Mode Voltages T, = 25°C, tpp = 200ns(19) 025|035|045| V
Hysteresis 200 mV

Continued on the following page...
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Electrical Characteristics (Continued)

Ta = 25°C unless otherwise specified.

Symbol | Parameter Condition | Min. | Typ. | Max. | Unit
PROTECTION SECTION
v Peak Current FSQO0565RS T, =25°C, di/dt = 370mA/us 200 | 225|250 | A
Iy | Limit FSQ0565RQ T, = 25°C, di/dt = 370mA/us 264 | 3.0 [ 336 ]| A
Vsp Shutdown Feedback Voltage Voo =15V 55 | 6.0 | 6.5 \Y
IpeLay | Shutdown Delay Current Vgg =5V 4 5 6 MA
tLes Leading-Edge Blanking Time('") 250 ns
tosp Threshold Time T,=25°C 12 | 14 us
Vosp (F?utput .Sh8r1t) Threshold Feedback OSP triggered when toy < tosp, 18 | 20 Vv
rotection Voltage VEg > Vogp and lasts longer than
tosp rB Feedback Blanking Time tosp_rs 20 | 25 | 3.0 | ps
Tsp Thermal Shutdown Temperature 125 | 140 | 155 | |
Hys Shutdown™ [Hysteresis 60 c
SYNC SECTION
VsH1 10 | 1.2 | 14
Sync Threshold Voltage 1 Vee =15V, Vg = 2V \
Vg4 08 | 1.0 | 1.2
tsync Sync Delay Time(1!- 12) 230 ns
Vgho 43 | 47 | 51
Sync Threshold Voltage 2 Ve =15V, Vg = 2V \Y
Vg1 40 | 44 | 48
Vciave | Low Clamp Voltage :SYNC—MAX_=58000“A’ 00| 04 | 08| V
SYNC_MIN = S0pA
TOTAL DEVICE SECTION
lop Operating Supply Current Vee =13V 1 3 5 mA
IstarT | Start Current X)%?o'r;\(;\clc reaches Vsragr) 350 | 450 | 550 | WA
IcH Startup Charging Current Vee =0V, Vgtr = minimum 50V | 0.65 | 0.85 | 1.00 | mA
VsTR Minimum Vgtr Supply Voltage 26 \Y
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Notes:
10. Propagation delay in the control IC.
11. Guaranteed by design; not tested in production.
12. Includes gate turn-on time.
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Comparison Between FSDM0x65RNB and FSQ-Series

Function FSDMOx65RE FSQ-Series FSQ-Series Advantages
. Constant Quasi-Resonant m Improved efficien'cy by valley switching
Operation Method . ® Reduced EMI noise
Frequency PWM Operation .
m Reduced components to detect valley point
m Valley Switching
EMI Reduction Frequenpy Reducgd m Inherent Frequency Modulation
Modulation EMI Noise o
m Alternate Valley Switching
CCM or AVS
Hybrid Control Based on Load |m Improves efficiency by introducing hybrid control
and Input Condition
Advanced
Burst-Mode Burst-Mode Burst-Mode m Improved standby power by advanced burst-mode
Operation Operation .
Operation
Strong Protections OLP, OVP OLP, OVP, OSP |m Improved reliability through precise OSP
145°C without 140°C with 60°C |m Stable and reliable TSD operation
TSD . -
Hysteresis Hysteresis m Converter temperature range

Differences Between FSQ0565RS and FSQ0565RQ

Function FSQ0565RS FSQ0565RQ Remark
m Lower current peak is suitable to reduce conduc-
tion loss
ILim 2.25A 3.0A m Higher current peak is suitable for handling higher
power
Over Voltage ' Ve OVP ' Sync OVP ®m Sync OVP is suitable when V¢ voltage is pre reg-
. (triggered by Vo | (triggered by Sync |  ulated.
Protection
voltage) voltage)
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