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Table 1. EVALUATION BOARD SPECIFICATION

Parameter Value

Minimum Input Voltage 85 Vrms

Maximum Input Voltage 265 Vrms

Output Voltage 19 V

Nominal Output Power 65 W

Figure 1. EVB Picture (Top View)

Figure 2. EVB Picture (Bottom View)
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Board schematic
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Figure 3. Evaluation Board Schematic
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Figure 4. The Start-up Sequence is below 3 s
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Figure 5. The Soft-start Sequence

http://www.onsemi.jp/PowerSolutions/home.do?currentSession=-1


AND9296/D

www.onsemi.jp
4

����

NCP1239�AC/DC[_M/9;MJQ��N*!
��U�{OP78�1�$%QK�j?9D71
�$

1. �����SCP�[_M/�����n�%
B�UW=<�QR����9S��:;'
0;1�$QR'T�JQ�K��
'��
�78Uz9�,�y�nQo�;1pq$

2. �	
���OVP��M!�M#���VF

Mk�/�'����B�W=��'(y
UkW��X!='0���� �!"
#
�[_M/94XJQ�X!='0�cI2
��3�9�G97�nQo�;1pq$

3. �����OTP�[_M/�Y�'Z���
&Y�d�[���v�\�\�*'0;1
�$%�:�����5]���A9�N

YF
��N'^��9Y��_`7�Ea
b'E�7�k��[��B�[_M/'^
��9��.!_��71�$�
�'O=
�
�OQ378Y�'>?��B�[_M
/�\�.!JQ1�$

4. �	����OPP��
9:a8��S<9Q
R������U��(W=�	'	
�!

�
�c��+�JQ8��(��o���'
J��k5��	��ydq���By)%B
'e;��$%%��;k��Ea����f
W=�	�3.4 A�0;�`O=��c�?�
4.5 Aj?9B�1�:;'0;1�$

5. 
�������BO�[_M/'�;�JQ

�{�r2�O=�"Z'gh7��v��
IF*��'>���By����5]��
�A9� �!"
#��,� i7�O=
��'jzDEF95L78{KI����
�
����k@71�$

¡;��¢£lm�no78¤17¥�$

����

�N�)�3��	���(CS)¦§�_`��%B
9:a8S�JQ1�$%���'6/�	��(
E�d(��h��0.8 V)�[��B�6/¨#


G#4'�.!JQ/2Y'@�71�$%�G#
4'E�d(pq64 ms):;rU[N
!JQ��v
�#��F�' i71�$CS��'85X�F�
9h�a8�(�	���
�D.�]F�j?9
s�B�/2Y�\�.!JQ1�$"Z'noJ
Q�B�IC�,-�	�500 �A9>.JQ1�$%
�,-�	��A9�VCC'>?7�10 V VCC(min)
DEF9t71�$%%��HV�	
'[*u~�
9�;���'VCC(on) (12 V)1�kW71�$%�
By� �!"
#��M�]�9u©8���2
��vw'X!��$

• �����64 ms/2Y'x���B�1 s���
5L/2Y'@�71�$VCC'VCC(on)�*"�

7�By91s/2Y'yª78����v��HV
�	
'c~�
�FJQ� �!"
#��G

9�a�11��IC�,-�=��A9VCC'>

?71�$m���5L/2Y'x���B�

 �!"
#�Figure 6BFigure 79D�B«;z
��VCC(on)��wG!�/
!9:;IJGD.

�¬
�
����k@71�$

• ������64 ms/2Y'x���B� �!"

#�¨��D�hiccup�
�9O;1�$��
h�zHV�	
�«{���VCC'VCC(on)B

VCC(min)�2�­
{�JQ1�(Figure 8)$ �
!"
#�\�.!78�IJ���
���9

��®m�lm��PSU�4X���%B��
(VCC(reset)1��BO2E�!� W)$

�� ��

������

���	���

�������

Figure 6. 64-ms Over-current Timer
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Figure 9. 4 Consecutives Pulses to Validate the OVP Fault
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Table 2. EFFICIENCY @ 115 V RMS AND 230 V RMS

Input Voltage Pout (%) Pout (W) Pin (W) Efficiency (%)

115 V rms 100 64.72 72.48 89.29

75 48.55 54.06 89.82

50 32.41 35.99 90.05

25 16.25 18.15 89.52

Average − − 89.67

No Load* − 32 m −

230 V rms 100 64.73 71.62 90.38

75 48.59 53.88 90.19

50 32.43 36.12 89.78

25 16.27 18.24 89.18

Average − − 89.88

No Load* − 44 m −

*Without the LED D9 and with 4.5 M� for X2 discharge resistor.
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Table 3. STAND-BY CONSUMPTION

Input Voltage Without LED D9 With LED D9

85 Vrms 30 mW 43 mW

115 Vrms 32 mW 44 mW

230 Vrms 44 mW 55 mW

265 Vrms 49 mW 61 mW
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Figure 18. By Observing the Voltage on the Feedback Pin, the Controller Reduces its Switching Frequency
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Figure 19. Fixed Frequency Operation @ 65 W/140 V dc
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Figure 20. Fixed Frequency Operation @ 47 W/140 V dc
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Figure 21. Frequency Foldback Operation @ 34 W/140 V dc
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Figure 22. Frequency Foldback Operation @ 18 W/140 V dc
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Figure 23. Frequency Clamp Mode @ 11.6 W/140 V dc
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Figure 24. Frequency Clamp Mode @ 6 W/140 V dc
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Figure 25. Skip Cycle Mode in Light Load (3 W @ 140 V dc)
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Figure 26. Step Load Response between 10% to 100% @ 115 V rms
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Figure 27. Step Load Response between 10% to 100% @ 230 V rms
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Table 4. BILL OF MATERIAL (BOM)  

Designator Quantity Description Value Tolerance
Manufacturer 
Part Number

C1 1 Y1 Capacitor, 250 V 2.2 nF 250 V 440LD22

C3 1 X2 Capacitor, 305 V 220 nF 305 V B32922C3224M289

C4 1 Electrolytic Capacitor, 400 V 100 �F 400 V 400TXW100MEFC18X30

C5 1 Film Capacitor, 200 V 10 nF 200 V Standard

C6, C7, C18 3 Ceramic Capacitor, SMD, 50 V 1 nF 10%, 50 V Standard

C8 1 Ceramic Capacitor, SMD, 50 V 220 pF 10%, 50 V Standard

C9 1 Ceramic Capacitor, SMD, 50 V 100 nF 10%, 50 V Standard

C10 1 Electrolytic Capacitor, 35 V 47 �F 20%, 35 V Standard

C11 1 Ceramic Capacitor, Axial, 1000 V 100 pF 10%, 1000 V DEBB33A101KC1B

C12 1 Ceramic Capacitor, SMD, 50 V 220 pF 10%, 50 V Standard

C13, C14 2 Electrolytic Capacitor, 35 V 680 �F 35 V 35ZL680M12.5X20

C15 1 Electrolytic Capacitor, 35 V 220 �F 35 V Standard

C16 1 Ceramic Capacitor, SMD, 50 V 47 nF 10%, 50 V Standard

D1, D2 2 Diode, Axial, 1 A, 1000 V MRA4007 1 A, 1000 V,
SMA

MRA4007T3G

D3, D4 2 Fast Recovery Diode, Axial, 1 A, 600 V D1N4937 1 A, 600 V, 
DO−35

1N4937G

D5 1 18 V Zener Diode, Axial Zener 18 V, DO−35 Standard

D6 1 Diode, SMD, 100 V D1N4148 100 V MMSD4148

D7 1 Schottky Diode, TO−220, 20 A, 150 V MBR20H200 20 A, 200 V,
TO−220

MBR20200CTG

D8 1 Diode, Axial, 200 mA, 250 V BAV21 200 mA,
250 V,
DO−35

Standard

D9 1 LED Rouge   Standard

HS1, HS2 2 Heatsink, 13°C/W, For M1 & D7  13°C/W SW25−2

HSC1,
HSC2

2 Heatsink Clip for TO−220, For M1 & D7   5901

IC1 1 Diode Bridge, 4 A, 800 V KBU4K  KBU4K

IC2 1 QR Controller NCP1239B65  NCP1239B65

IC3 1 Optocoupler SFH6156−2, SMD SFH6156−2  SFH6156−2T

IC4 1 Shunt Regulator, 2.5−36 V, 1−100 mA NCP431  NCP431AVSNT1G

F1 1 Fuse, 2 A, 250 V 2 A, 250 V  .0034.6618

J1 1 Input Connector, 2.5 A, 260 V  2.5 A, 260 V JR−201S(PCB)

J2 1 Output Connector  10 A, 300 V PM5.08/2/90

Jumper 1     

L1 1 Common Mode Choke, 2*10 mH, 1.2 A 10 mH 1.2 A RN114−1.2/02

L2 1 Radial Coil, 1 �H, 7.5 A, 20% 1 �H 7.5 A, 20% 744772010

M1 1 MOSFET, 650 V, 8 A IPA65R190 8 A, 650 V IPA65R190C7

Q1 1 PNP Transistor, SMD BC857  BC857ALT1G

R1, R2 2 Resistor, Axial, 3 W, 5% 47 k� 3 W, 5% Standard

R3 1 Resistor, Axial, 1 W, 1% 22 � 1% Standard

R5, R6 2 Ceramic Resistor, SMD, 0.25 W, 50 V 2.7 k� 5% Standard
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Table 4. BILL OF MATERIAL (BOM) (continued)

Designator
Manufacturer 
Part NumberToleranceValueDescriptionQuantity

R7 1 NTC, 100 k� at 25°C, Beta = 4190 100 k� 
@ 25°C

0.05 NTCLE100E3104JB0

R8 1 Ceramic Resistor, SMD, 0.25 W, 200 V 1.6 k� 5% Standard

R9 1 Ceramic Resistor, SMD, 0.25 W, 200 V 10 � 5% Standard

R10, R24 2 Ceramic Resistor, SMD, 0.25 W, 200 V 0 � 5% Standard

R11 1 Ceramic Resistor, SMD, 0.25 W, 200 V 47 k� 5% Standard

R12, R13,
R14

3 Ceramic Resistor, SMD, 1 W, 1%, 50 V 1 � 1 W, 1% Standard

R15 1 Ceramic Resistor, SMD, 0.25 W, 200 V 33 � 5% Standard

R16 1 Ceramic Resistor, SMD, 0.25 W, 200 V 1 k� 5% Standard

R18 1 Ceramic Resistor, SMD, 0.25 W, 50 V 27 k� 5% Standard

R19 1 Ceramic Resistor, SMD, 0.25 W, 50 V 39 k� 5% Standard

R20, R25 2 Ceramic Resistor, SMD, 0.25 W, 50 V 10 k� 5% Standard

R21, R22,
R23

3 Ceramic Resistor, SMD, 0.25 W, 200 V 1.5 M� 5% Standard

R26 1 Ceramic Resistor, SMD, 0.25 W, 50 V 33 k� 5% Standard

S1, S3 2 Strap 400  Standard

S2, S4 2 Strap 700  Standard

SP1 1 Jumper400h   D3082F05

T1 1 Transformer, PQ26/25   750314896

TP2, TP3,
TP4, TP5,
TP6, TP7,
TP8, TP9,

TP10

9 Test Point   5010

X1, X2, X3,
X4

4 Support à riveter   SFCBS−M4−12M−01
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