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Table 1. DEVICE DETAILS

Device Application Input Voltage Output Power Topology I/O Isolation

NCL30002 LED Lighting 85 to 115 Vac 3.6 W CRM Buck No

Table 2. OTHER SPECIFICATIONS

Output Specification

Output Voltage 60 V

Nominal Current 60 mA

Harmonic Content JIS61000−3−2 Class C

Efficiency 86.5% Typical

http://onsemi.com

DESIGN NOTE



DN05041/D

http://onsemi.com
2

Figure 1. Schematic
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Figure 2. Simulation of Drain Voltage and Charge Current

Figure 3. FET Drain Voltage and Charge Pump Capacitor Current
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Table 3. BILL OF MATERIALS  

Item Qty Reference Part Manufacturer Part Number Substitution RoHS

1 1 CVCC 1.0 �F Panasonic ECE-A1HKK010 Yes Yes

2 1 Cout 470 nF TDK C2012X7S2A474M/SOFT Yes Yes

3 2 C2, C3 4.7 �F 200 V Rubycon 200LLE4R7MEFC6.3X11 Yes Yes

4 1 C9 10 nF Kemet C0402C103K3GACTU Yes Yes

5 1 C10 1 nF Kemet C0402C102K3GACTU Yes Yes

6 1 C11 470 pF Kemet C0805C4712GACTU Yes Yes

7 1 Dout UFM13PL−TP MCC UFM13PL−TP Yes Yes

8 1 D4 MB6S MCC MB6S Yes Yes

9 1 D9 BAS21DW5T1G ON Semiconductor BAS21DW5T1G No Yes

10 1 D10 NZ9F18VT5G ON Semiconductor NZ9F18VT5G No Yes

11 1 F1 FUSE Littelfuse 0263.500WRT1L Yes Yes

15 1 L1 100 �H Wurth 7447462101 Yes Yes

16 1 L2 2.2 mH Bourns RL875S−222K Yes Yes

17 1 Qfet BSS131 Infineon BSS131 H6327 Yes Yes

18 1 Rgd 10 � Yageo RC0402FR−0710RL Yes Yes

19 1 Rsens 2 � Yageo RC0603JR−072R0L Yes Yes

20 1 Rstart 1.0 M� Yageo RC0805FR−071ML Yes Yes

21 1 Rzcd 24.9 k� Yageo RC0402FR−0724k9L Yes Yes

22 1 R2 100 k� Yageo RC0402FR−07100kL Yes Yes

23 1 R3 681 k� Yageo RC0402FR−07681kL Yes Yes

24 1 R12 2 k� Stackpole RNCP1206FTD2K32 Yes Yes

25 1 U1 NCL30002 ON Semiconductor NCL30002 No Yes

Figure 4. Proposed Line Regulation Feed Forward Improvement
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Figure 5. Output Current across Input Line Voltage
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Figure 6. Output Efficiency across Line (Vf = 60 Vdc Nominal)
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Figure 7. Normalized Output Current across Input Line Voltage (Vf = 60 Vdc Nominal)

Line Voltage (Vac)

N
or

m
al

iz
ed

 C
ur

re
nt

 R
eg

ul
at

io
n 

(%
)

85

−5.0%

90 95 100 105 110 115

−4.0%

−3.0%

−2.0%

−1.0%

0.0%

1.0%

2.0%

3.0%

4.0%

5.0%

ON Semiconductor��ON����Semiconductor Components Industries, LLC (SCILLC)��	
���SCILLC����
����������������(����) !
�"#$%�&'(�)*+%,-�SCILLC�./0���12'345�&678��9:�4;�<=>?7@AB-�www.onsemi.com/site/pdf/Patent-Marking.pdf.
SCILLC�CDE,��FGHI�./�JK*LMN OPQ-�SCILLC��7<E(�R�S#��./�1TU&678+V,8W=X�-@�WYZ�./&W78
[\�]2^_2<=`a@bc��&�de#�fe#�gh#Eij&',8�7<E(bcklMN ��m-no�SCILLCp�q���^rZG&stu(vwU�P
(x�y#z{|}�q��~�4����;&��8��E(N kPQ����Uwk�f���&�QJ�(vwUOPQ-�x�y#z{|}�q*���8�
��{|}�q��>_2&E(~�4����;&]a8�WYZ������&W78���Vtu(�MW�7�,-�SCILLC�������^��!��)�:�7
<E(|��;5k��,-no�SCILLC./������ ¡#¢£*S# (�5¤¥��_2�`¦§¨*S# ,@~�4����;�-@�
SCILLC./�©ªT&�(«¬�®¯O°NQ±(�ME~�4����;E²��_2*³´,@µ¶�tu8W=X�-@�Nu=*_2'3 ,8WQ-no�WYZ
O�N��ME³´tu@k���E7��vtu87E7~�4����;2&SCILLC./*·¸-@�_2,@¹T�@ º�SCILLCO��»/�µ¶-@�.¼&½,
8�¾OP�@ ¿Àtu@ ,8k����ME³´nÁ_2�-@Â�v�_2&½Ã,@«¬<=�de�Ä�fe#&`a(�8����¥�Å2�ij��Å�
W��ÆÇÈÉE²*�WYZ�bc&W78ÊË*W�77@,-�-@�SCILLC ��ÌÍ�Î�Í�ÏÐÑ�½ÃÐÑ�ÒÓÔ&',8�7<E(ijkÕºE7k�
 ,-�SCILLC�Ö2×ÐØ0ÙÚÛÜÖ2¿��N�ÝÉ�12tu(P=Þ(���ß�'3 E�8WQ�7<E(àß&��8káâ(N ��m-no�

PUBLICATION ORDERING INFORMATION
N. American Technical Support: 800−282−9855 Toll Free
USA/Canada

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

Japan Customer Focus Center
Phone: 81−3−5817−1050

DN05041JP/D

LITERATURE FULFILLMENT:
Literature Distribution Center for ON Semiconductor
P.O. Box 5163, Denver, Colorado 80217 USA
Phone: 303−675−2175 or 800−344−3860 Toll Free USA/Canada
Fax: 303−675−2176 or 800−344−3867 Toll Free USA/Canada
Email: orderlit@onsemi.com

ON Semiconductor Website: www.onsemi.com

Order Literature: http://www.onsemi.com/orderlit

For additional information, please contact your local
Sales Representative

http://www.onsemi.com/site/pdf/Patent-Marking.pdf

