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!�	"���。#���$%��&，���'	�(" �&�!，)"*��� ECU
	+#$，,"���� ECU�	�%#$。-&'�.��(��/)*+���'�)�
0	,�1�，��-.)2/�!031 (
�/)*	�2$45) 	362。

7
849:5��;67�	82、79<	:�=5����>;	!0/)*。7


8�<7�=?，�>�<�8?@�(" ���'���/)*	@?。

��

A 1 :5	��79<)A�	82，BC���'：

•��C Toellner TOE8872

•���DE Prodigit 3311C

•�" DE� Fluke Norma 5000

•�Keysight �FG��HF' 34970A

•�I7'� (DUT)
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 1. ����
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GND

OUT
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I7'�

(DUT)

" 

DE'

��DE ?JG

KH

��HF' ��

��

�L��C OUT�MILJ" DE��K�LMI I1-IN，" DE��LN67�。O
M FP I1-OUT��" DE�L(NI7'� (DUT)�	 VIN�MI。�CDE� V1�QON
DUT VIN MI�7��K�P。�C	 GND QON DUT $" DE�	 GND。

��( ，�L� DUT VOUT�MILJ" DE��K�LMI I2-IN，" DE��L
QN67�。OM FP I2-OUT��" DE�L(NRL��DE	 CH1�MI，�S82
	 DUT�DE�L。" DE� V2�QON DUT VOUT�MI�7��(�P。" DE�	
GND QON DUT $RL��DE	 GND。

T�CR��S"/，T!UV"U DUT 	�PWX (VY�WZ�)，[��S'XY(
Z\Y�!]^SDE。��HF'#7� DUT ��_ IC [�	KH。

`�-.�ab��c	，�$\!]\$T�d	=?。e� Python�	^�#�
`�
82，�82�K�P$�(DE，N7�[�	KH$?J`%-.@ 。A 2�f_	^
�	 GUI。

http://www.onsemi.cn/
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 2. �� GUI
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&	A��_/)*	2/$gh，7
8?	��e� 100 W �����'8?	'�
<，(�`i)A�N6	)c。A 3�f_	R� 5 V��(�P$@( 20 A��(�L/0	_
+PPaj'	k�A。��+P�
' NCV881930�R� 410 kHz�	lXm6b 。 c
�*�d���no	 40 V MOSFET NVMFS5C460NL (pq�efgh	 SO-8FL)， 

[i�+Paj'	@j (HS) $�j (LS)，�>Z@( 20 A 	@�(�L。


 3. �����


EN
*@：m

*�：6

���

*@：Qk_rst

* �：� Iq st

*ul_r�K

��
6 ..18 V, 40 V v�

��
5.0 V @ 20.0 A

iwxN6��yz，T�i�Y<N6)A�：

•���	 PCB {45，�|m� PCB 	n�$q�}o�� 50 mm x 50 mm 	/)*。

•�&/)*V"}o~。

•�& PCB q�	�S'V"pu	���q。

A 4 $A 5 f_	n�$q�，��� PCB 	n�$q�}o/)*	T/2。

http://www.onsemi.cn/
https://www.onsemi.com/pub/Collateral/TND6290-D.PDF
https://www.onsemi.com/download/data-sheet/pdf/ncv881930-d.pdf
https://www.onsemi.com/pdf/datasheet/nvmfs5c460nl-d.pdf
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 4. DUT � 


 5. DUT � 

FP�5r2，�,0T/	(�sPDE	7982��：

! 1. ����

�� "# MOSFET "#$� "#
��

#1 n� n� �/)*

#2 n� q� n� (� MOSFET �)

#3 n� n� q� (� PCB �)

�G�tH�u，8/)*�\(T�j�}oN PCB����R��2	lD。i�./
r2，�/)*$/)v�0w�x���yzw{�，�>Z|�	�)2。��v� (�
PCB�� MOSFET�	�o)���}��ab��$�6�/)*	，3Lw{�\!	*~0
w|�	����。����������，f�gh)2/。
�，������@�P

	��	)�{��e���	����@��。

http://www.onsemi.cn/
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i�-7982，��	�H& 0.5 mm�	 KERAFOL“SOFTTHERM”��，���
v 2。��7���� 3.0 W/(m·K)���N6，�)�& 0.41 K/W。6.0 W/(m·K)��� ()
�& 0.20 K/W) 5�-&'�� ��*0��	��。

! 2. %&'(�

)* ��� �+ �+� �� �,$�

86/300 SOFTTHERM 3.0 W/(m·K) 0.41 K/W 164 (K·mm2)/W 0.5 mm 7.0 kV

86/600 SOFTTHERM 6.0 W/(m·K) 0.20 K/W 80 (K·mm2)/W 0.5 mm 1.5 kV

•�)� ��0��¡2，��+/¢� (£¢��45)�	gh。 :5	
l�)/0，
����_��������	��。

•�)�:5	R��X�H	���/¤¥)L。���H�)�RO36，�y	����
�	��R���	)��。

•�)�¥¦§�¢��45、�H$P0。������d�>�¨©	v，3&��ª�，
�v�	�`H、P0!，}`i$X��N6	��。

��QO/)*	«�6#gh)�¥。F¬，P��@，)���。��3&P�+�	

`%�H[��	��	­H。�*�31}V@	�)2。�H& 5 mm �	 86/300
SOFTTHERM�����P�	)�& 4.1 K/W。30 N/cm2�	P0#��Hª& 3.7 mm，)
�+�N 3.0 K/W。�0��	�y�-�H& 0.5 mm。��0¨©�，®¯� 30 N/cm2

	�,P0�，��T�P�N 0.3 mm。_�，)�� 0.4 K/W��+N 0.25 K/W。P0P
@#Z°yzw{�，
�����。
�，i� 86/300 SOFTTHERM，P�����Pk
±�H	 30%。

i�-7982，P0	�iv����	，²�P@	«��P0�#Z°yzw{�$

G�82£T。�6�	�>�，����/)*$�082	P0�x�3_	；³´，

=?8����。�µ�5，P0$)�0w	6-�¶�v·P0#f�gh`�-.	

)2/。���H& 0.5 mm�	yzw{�，� 30 N/cm2�	�,P0+N�P0M，)��

� 60%。

�03i:�7T 	82�e�¸¡	， F¬���?JG CPU��}o/)*。��
0G�82�，¢£8¸¡lXN�，8/)*PN CPU�	n�。P0¦§�¸¡	¸0，
¤��¢£	«�，3& 
�#i/)*� CPU ¯�P0。

A 6�f_	8/)*}oN PCB��	82。�S'$ MOSFET���q�，)�FP PCB
/�N/)*。� PCB�	)>¹&º2	��	P~，�+� PCB�	)�，z» PCB��	
¼R)L。/)*$ PCB�0w	yzw{�T��./¥¦$��½	v�ª�`，��,
§H�¾¿)�。/)*R���8/)*$¸¡lXN�	¢£	¢¨。¸¡�¢£©©

�P，�/)*P� PCB��。¸¡IP�	ªH��¸0À��，��Á�¸¡}��R�
3_	ªHÂ/&��lX>¯�3_	P0。i��82��3_	¸¡ªH$G�0T

\!TdZ$T��	=?。

http://www.onsemi.cn/
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 6. PCB �	
��

yzw{� /)*

¢£、�Ã、¸¡ �S

A 7�f_	� MOSFET�n�p�/)*	r2。82��Ä	，²�8�S'º2�q
�，�$8/)*}o� MOSFET 	n�。

yzw{� /)*

¢£、�Ã、¸¡ �S


 7. MOSFET �	
��

FET

PCB

http://www.onsemi.cn/
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7����	 Fischer Elektronik 	,0 q�q& 50 x 50 mm �_/)*，���v�3。

! 3. 
���-

.�/� �+ �� 0!

SK 548 50 SA 7.4 K/W 10 mm

SK 567 50 SA 4.0 K/W 25 mm

SK 527 50 SA 2.5 K/W 60 mm

�� 
	k3�，�UX!�@H	¨©�， 
!�	)�0wÅ�f�ÆÇ。«��

�È@H	��，)�,¬¾)8D0�。������¶�ÉD�_/)*	)2/。

MOSFET "'	��#1

�­��7�=?i��\�­@j$�j MOSFET�0w	Z�$Z�Dr"6��。3
L，&	­9��C，��� MOSFET �36	Z�}�?J。8®$e8Ê���j
MOSFET�[iº2T¯ËÌJÍdZ�，[(ÎÉ�wZ���j MOSFET�a°N®$e
8Ê�。

v 4 ��?JZ�	��。

! 4. ��2345	$6

$6 % 78

Uin 12.0 V

Uout 5.0 V

Iout 20.0 A

IL,min 19.83 A 20.0 A 

IL,max 20.17 A 20.0 A 

� 92.2%

fsw 410 kHz

tdead 20 ns NCV881930  MOSFET 

Rshunt 1.5 m�

Rds(on) 5.8 m� 4.5 V −

Coss 800 pF 12.0 V −

Vf,SK 0.485 V

http://www.onsemi.cn/
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9���

Pout � Uout � Iout � 5.0 V � 20.0 A � 100.000 W (eq. 1)

9���

Pin �
Pout

�
�

100.0 V

0.922
� 108.500 W (eq. 2)

&45

Ploss,total � Pin � Pout � 108.5 W � 100.0 W � 8.500 W (eq. 3)

#:45

Pshunt � I2
out � Rshunt � (20.0 A)2 � 1.5 m�� 0.600 W (eq. 4)

$�45

Pinductor � 0.600 W (Coilcraft ±²MÏR for XAL1580−132ME)

�; MOSFET �<45

IHS,RMS,single � 6.5 A (i��� MOSFET; i�*�[i	 MOSFET& 13.0 A)

PHS,conducted,single � I2
HS,RMS,single � Rds,on � (6.5 A)2 � 5.8 m�� 0.245 W (eq. 5)

PHS,conducted,total � 2 � PHS,conducted,single � 2 � 0.245 W � 0.490 W (eq. 6)

'; MOSFET �<45

ILS,RMS,single � 7.7 A (i��� MOSFET,i�*�[i	 MOSFET& 15.4 A)

PLS,conducted,single � I2
LS,RMS,single � Rds,on � (7.7 A)2 � 5.8 m�� 0.344 W (eq. 7)

PLS,conducted,total � 2 � PLS,conducted,single � 2 � 0.344 W � 0.688 W (eq. 8)

=>()?@	A*B'45

��@jN�j MOSFET�	�LajÐw (Ì0:O)，�� MOSFET�}6³�Ñ$X	
�w，´&“ÎÉ�w”。�Lµ�w
 (ÒÓv& 20 ns)，�LLP�j MOSFET�	%8
Ê�。�?8pu	®$e8Ê���j MOSFET�[iº2，´ÎÉÐw	�L#LP®$
e8Ê�，3& 	�J�P (ÒÓv& 0.485 V)���%8Ê� (ÒÓv& 0.86 V)。��®
$e8Ê�	Ô��9��Q�¶Õ%8Ê�	ÌJÍdZ�，3&®$e8Ê�·�ÌJ

ÍdZ�。���JP+��	ÎÉ�wZ�(Z�®$e8Ê��，�x�� IL,MIN (6³
�j MOSFET)�$ IL,MAX (Öm�j MOSFET)。

http://www.onsemi.cn/
https://www.coilcraft.com/en-us/tools/power-inductor-finder/#/search
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(eq. 9)
PLS,deadtime � Vf,SK � tdead � fsw � �IL,min � IL,max

� � 0.485 V � 20 ns � 410kHz � (19.83 A � 20.17 A) � 0.160 W

$+45

@j MOSFET�	�(�×� toff�ÐwIØ�" (Vin�- Vf)。FPÖm MOSFET，�F��
�µ	�(�×；3L，ÙÅ	/�Iac&)�。

(eq. 10)PCOSS �
1
2
� COSS � �Vin � Vf,SK

�2 � fsw � 1
2
� 800 � pF � (12.0 V � 0.485 V)2 � 410 kHz � 0.022 W

��;Z�3�，�×Z��)，3L���?J�Ú¸�?。

,-45

m6Z�Û¹I�J，3& ¦§�dÜ	��，
�ÝÊc�'ºX	Þ»�S。3L，

��0¨©�，8���_	ß��7X。�?�{Z��¾à���¼$?J	Z�，´

á�	â�{m6Z�。®O，PCB�	½��6#<»�=Z�，7��,)ã¼$��9
�， 
6#IÚ¸。

(eq. 11)

Pswitching,total � Ploss,total � Pshunt � Pinductor � PHS,conducted,total � PLS,conducted,total � Pdead

Pswitching,total � 8.500 W � 0.600 W � 0.600 W � 0.490 W � 0.688 W � 0.160 W � 5.962 W

���j MOSFET�	m6�P+>&� (�Ê-CÊ�P!� MOSFET��F$6\�	8
Ê��J�P)，?J(	,lDm6Z�}��@j MOSFET�ä�	。

�; MOSFET &45

PHS,total � PHS,conducted,total � Pswitching,total � 0.490 W � 5.962 W � 6.452 W (eq. 12)

'; MOSFET &45

PLS,total � PLS,conducted,total � 0.688 W (eq. 13)

#��5?J，@j MOSFET�	{Z���j MOSFET �@��，3LT�å8@j
MOSFET�	æK¾@��j MOSFET�	æK。A 8�f_	�j MOSFET����DE�L�
	Z�)� 1.0 W，¤@j MOSFET � 20.0 A DE�L�	Z�,� 6.0 W。

http://www.onsemi.cn/
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 8. MOSFET 45

0

1
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Z
�
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W

)

DE�L (A)

�j FET Z� @j FET Z� {Z�

FET Z�

http://www.onsemi.cn/
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�C/0

��	,0r2�A��Y<	)2/：

•�82 #1：�p/)*

•�82 #2：/)*�n�

•�82 #3：/)*�q�

i���,0r2，T�Y<�����¿��N679 (v 5)；Lu，@ ${Z���
UX	%�>7�	。

! 5. D9E

9�$� 9�$� 9�$: &45 F�

12.0 V 5.0 V 5.0 A 1.2 W 95.3%

12.0 V 5.0 V 10.0 A 3.1 W 94.1%

12.0 V 5.0 V 15.0 A 5.1 W 93.5%

12.0 V 5.0 V 20.0 A 8.4 W 92.2%

A 9 f_	@( 20.0 A DE�L	@ A。

55

60

65

70

75

80

85

90

95

100

0.0 5.0 10.0 15.0 20.0


 9. F�


@
 

 (
%

)

�(�L (A)

@ A

&\! MOSFET�*M	KHÀçÁX�Â��o\	=?，�;67�0µN6	�=9
;27��	­ MOSFET�KHÁXM	�wÃH。i���7�，K�Ó)�è$ HERNON
746 SET-04 �)Ä��8)�èQON MOSFET $ PCB。

http://www.onsemi.cn/
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Lu，�U�Y<��0µ，*�)�è}QON MOSFET�[�éK�N67�，�\!
 
f_3_	KH。� 24.0°C�	ÅêKH�，*��S'0w	ëÆ)� 0.3°C，�i�
-ÈA��ÆÀço\。

v 6�f_	 MOSFET�	KH�,¬ 20�N 25�DÇMÁXN��ÁXv。�� 20�DÇ$ 25
DÇ0w	ÆÇT�Ú¸�?，3L�� 20�DÇ	�wÃH�ì�HF�È7�0w	KH
��	Uk�w$o\2。

! 6. ;GH
��	<=>IB'?@	J�KL

�� #1 − M
�� − Vin = 12 V, Vout = 5 V, Iout = 20 A

AB '; MOSFET J� �; MOSFET J�

5 DÇ 71.3°C 79.5°C
10 DÇ 77.8°C 85.0°C
15 DÇ 80.7°C 85.1°C
20 DÇ 81.6°C 86.6°C
25 DÇ 81.8°C 87.0°C

v 7�f_	}o� PCB�q�	 60 mm�/)*	KH。,¬ 25�DÇMKHÁX。���7
� 25、30 $ 35 DÇMKÆÛ)，3L�� 30 DÇ�&7�0w	�B�wwÈ。

! 7. �� #3 - � H 60 mm 
��

�� #3 − � H 60 mm 
�� − Vin = 12 V, Vout = 5 V, Iout = 20 A

AB '; MOSFET J� �; MOSFET J�

5 DÇ 44.7°C 47.4°C
10 DÇ 49.6°C 52.7°C
15 DÇ 52.7°C 55.6°C
20 DÇ 54.2°C 57.6°C
25 DÇ 54.7°C 58.5°C
30 DÇ 55.1°C 58.7°C
35 DÇ 55.3°C 58.9°C

0µ	lDí(	@j$�j MOSFET�	Z�0w	f�ÆÇ。� 20.0 A�DE�L�，@
j MOSFET�	"�¬& 6.5 W，¤�j MOSFET�	"�¬& 0.7 W，e-��µ~	îD
0�，3LT�å8@j$�j MOSFET�0w	KÆ6Û,。7��7�=?�_，C>[
É�L。�� MOSFET 	KH}É¬3D；ëÆ¾�� 10%。

k3�� PCB�	wx， `i|�	�)2$/)2N6	)c。MOSFET�¹&	E�P
~��u�$
� (Á� PCB，35��m�½�)��	,�q½���@�D/	�� MOSFET
	)�，[8�/w� PCB�
。�#��"�Ê�	�j MOSFET�I@j MOSFET��
)，¤@j MOSFET���Y<	9�)C。@j$�j MOSFET�0w	KÆv_�_	"
 Z�Ê�。ï��L，��ÆÇ[���Ð	ËF,，#�Z��?，�v· PCB�R�(
Ì	)2/。

http://www.onsemi.cn/
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�C%

�� #1 - GH
��

PCB��·�}o/)*，)�è���)Äº2���@j$���j MOSFET��，
�A 10��_。T�Y<R� 5 A、10 A、15 A�$ 20 A�DE�L。���DE�L�EN�
Y< 20 DÇM，��HF'#!Å��*�)�è	KHðñ。


 10. �� #1 - M
��

v 8 f_	Á0�_�(�L	7�=?。

! 8. �� #1 - M
��

9�$: '; MOSFET J� �; MOSFET J�

5.0 A 40.2°C 42.1°C

10.0 A 49.2°C 52.3°C

15.0 A 65.3°C 70.6°C

20.0 A 83.4°C 89.7°C

A 11�f_	KH	A¢v_。F¬，@j MOSFET���j MOSFET�Í)。«�DE�L
	��，*� MOSFET�	KH6#æ@。� 5.0 A�N 20.0 A，KH	æ@��X2	，3&
ÎOm6Z�X2��，7�FZ���X2�� (PConducted � I

2
RMS

� RDS,On)。

http://www.onsemi.cn/
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 11. �� #1 - M
��

�/)*	 FET KH

DE�L (A)
�j FET KH @j FET KH

�� #2 - � H
��

A 12�f_	� PCB�n�p�/)*	�Y<。 Iº2�@j$�j MOSFET�	��
ß，�w���w{�，�¶Õ¿{[VY./¥¦H��,§H�V@)� 。��

10 mm、25 mm�$ 60 mm�@H	Ï*/)*N67�，��DE�L0w� 30�DÇ	�w
wÈ，�	­)� $/)	gh。�0µlD�5，/)*��¢£$¸¡� PCB�q�}
o。


 12. �� #2 - � H
��

8)�èº� MOSFET�n�#�}o/)*�¢À��`	v�；3L 
Iº2�@j
$�j MOSFET 0w，�A 13 �_。

http://www.onsemi.cn/
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 13. �$E	N�

! 9. �� #2 - � H 10 mm 
��

�� #2 - � H 10 mm 
�� - Vin = 12 V, Vout = 5 V

9�$: '; MOSFET J� �; MOSFET J�

5.0 A 37.0°C 37.5°C

10.0 A 45.9°C 46.0°C

15.0 A 58.0°C 58.1°C

20.0 A 75.1°C 75.2°C

! 10. �� #2 - � H 25 mm 
��

�� #2 - � H 25 mm 
�� - Vin = 12 V, Vout = 5 V

9�$: '; MOSFET J� �; MOSFET J�

5.0 A 34.3°C 35.2°C

10.0 A 40.0°C 40.8°C

15.0 A 49.5°C 50.9°C

20.0 A 61.0°C 63.6°C

! 11. �� #2 - � H 60 mm 
��

�� #2 - � H 60 mm 
�� - Vin = 12 V, Vout = 5 V

9�$: '; MOSFET J� �; MOSFET J�

5.0 A 34.1°C 34.7°C

10.0 A 39.1°C 40.2°C

15.0 A 45.7°C 47.4°C

20.0 A 53.8°C 57.1°C

http://www.onsemi.cn/
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�� 10 mm�/)*�，@j$�j MOSFET�0w	KHÆò�,。7�i� 25 mm�$
60 mm�	/)*，T�ÐóN@j$�j MOSFET�0wô)7·f	KÆ。�0ÆÇ«�
/)*	@H¤��。iT6&	­Ñ��)	/)*R���	Ò�$�@	)�。�#

��/)*)Ó$，[(，R��@Z�	@j MOSFET����(Ì	�)2，#FP PCB
�)�j MOSFET。�·�/)*	¨©�，���lD	7��6T�uN�0@?
(v 8)。

FP��/)*	@H$+�)�，��/)*��	�)2，T�¾��� MOSFET�i
Ô�� MOSFET�	gh。)�FP�0�)	Yõ (£/)*)，OMÔ/NÅê�。�?·
�)Ó/)*，)�9�FP PCB /�，���� MOSFET 	KH3D，ï�"��_。

A 14�$A 15�f_	/)*	f�gh，ö����@DE�L�。�·�/)*	7�
3�，p� 60 mm�/)*	�j MOSFET�� 20.0 A�DE�L�	KH+�	,¬ 30°C。
�·�/)*	7�3�，p� 60 mm /)*	@j MOSFET 	KH+�	¬ 32°C。

i� 5.0 A��Ä	�DE�L，Á0820w	)ÆÇ3i��，�,& 6°C，���3/
)*¤��puÀ-v�÷ø。


 14. �� #2 - F� 
��	'; MOSFET J�
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 15. �� #2 - F� 
��	�; MOSFET J�

pn�/)*	�j FET KHªc
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"
 
Z
�
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°C

)

A 16�$A 17�f_	��_DE�L�，R��_/)*	@j$�j MOSFET�	KHª
c。�T�	 10 mm�/)*3�，�� 60 mm�/)*	KHf�+�。� 20.0 A�DE�L
�，T�Õ1N�j MOSFET�	KH+�	,¬ 22°C，T�ÐóN，3�� 10 mm�/)
*，p� 25 mm�/)*	�j MOSFET�KH+�	,¬ 14°C。���	DE�L�6T�
Õ1NÖD	¨©，7/)*	gh[�ËF·f。
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 16. �� #2 - F� 
��	'; MOSFET J�?@
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 17. �� #2 - F� 
��	�; MOSFET J�?@

3_	7�=?f_	��_DE�L�，R��_/)*	@j MOSFET�	KHªc。
ÖD	=?6T���SuN：3�� 10 mm�/)*，p 60 mm�/)*	@j MOSFET��
20.0 A�DE�L�KH�¬ 18°C。T�ÐóN，3�� 10 mm�/)*，p� 25 mm�/)*
	@j MOSFET KH,¬+� 12°C。

�� #3 - � H
��

�S'��gO� PCB�	n�，�$8/)*}o�q�。�A 19��_，)�è���
)Ä×�@j$�j MOSFET�	n�。/)*���n�}o823_	¸¡$¢£}o�
q�。Lu，Lr2�/)*$�Y<0wº2	��w{�，�)c)��。���lD

ÖD，��	,0�_	/)*�DE)2/。


 18. �� #3 - � H
��
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 19. �$E	N�

! 12. �� #3 - � H 10 mm 
��

�� #3 - � H 10 mm 
�� - Vin = 12 V, Vout = 5 V

9�$: '; MOSFET J� �; MOSFET J�

5.0 A 37.3°C 38.7°C

10.0 A 43.9°C 47.2°C

15.0 A 53.9°C 59.2°C

20.0 A 70.6°C 77.7°C

! 13. �� #3 - � H 25 mm 
��

�� #3 - � H 25 mm 
�� - Vin = 12 V, Vout = 5 V

9�$: '; MOSFET J� �; MOSFET J�

5.0 A 35.4°C 36.1°C

10.0 A 39.9°C 41.6°C

15.0 A 47.2°C 50.0°C

20.0 A 60.2°C 64.3°C

! 14. �� #3 - � H 60 mm 
��

�� #3 - � H 60 mm 
�� - Vin = 12 V, Vout = 5 V

9�$: '; MOSFET J� �; MOSFET J�

5.0 A 34.5°C 34.9°C

10.0 A 39.2°C 40.6°C

15.0 A 45.5°C 48.0°C

20.0 A 54.8°C 58.6°C

i���,�/)*，�UX	DE�L�，@j MOSFET�	æK·f��j MOSFET
	æK@。�0µ	·�/)*$/)*}o� PCB n�	7��6�ÖD	¨©。

http://www.onsemi.cn/
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 20. �� #3 - F� 
��	'; MOSFET J�
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 21. �� #3 - F� 
��	�; MOSFET J�
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A 20�$ 21�f_	���_/)*	�j$@j MOSFET�	/)@?�·���/)*	
r2��z»。� 20.0 A�DE�L�，�� 60 mm�/)*	�j MOSFET��·�/)*�
	KH� 29°C ùú。�� 60 mm /)*	@j MOSFET �·�/)*	KH�¬ 31°C。

�0µ	7982ÖD，�DE�L�	KÆ3i�)。
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 22. �� #3 - F� 
��	'; MOSFET J�?@

0

2

4

6

8

10

12

14

16

18

20

5 10 15 20

K
H

 (
°C

)

DE�L (A)

pq�/)*	�j FET KHªc

10 mm � 25 mm /)* 10 mm � 60 mm /)* 25 mm � 60 mm /)*

K
H

 (
°C

)

DE�L (A)

pq�/)*	@j FET KHªc

10 mm � 25 mm /)* 10 mm � 60 mm /)* 25 mm � 60 mm /)*


 23. �� #3 - F� 
��	�; MOSFET J�?@
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A 22�$ 23�f_	�q����_/)*	@j$�j MOSFET�	KHªc。�0µ�n
�R�/)*	r2�Ä，� 10 mm�/)*3�，R� 60 mm�/)*	@j MOSFET�	K
Hf�+�	¬ 19°C。i��j MOSFET�6T�uNÖD	¨©。7 25 mm�$ 60 mm�/
)*0w	KÆ�� 10 mm�$ 25 mm�0w	KÆf�。Lu，�0ÆÇ��@DE�L�
����DE�L��&��。
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HM
��OP

A 24�$ 25�f_	�·�$�n�/)*	¨©� MOSFET�	KHªc。��@�L�，
·�/)*	�j MOSFET��p�n�/)*	 MOSFET��)。�j MOSFET�� 20.0 A
��� 60 mm�/)*����/)*�,¬� 30°C。_Ä，�·�/)*	 MOSFET
3�，p� 25 mm /)*	 MOSFET 	KH+�	 22°C。


 24. F�GF� 
��	'; MOSFET J�?@
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@j MOSFET�� 20.0 A���� 60 mm�/)*����/)*�,¬� 33°C。_Ä，�
·�/)*	 MOSFET 3�，�� 25 mm /)*�，MOSFET 	KH+�	 26°C。
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A 26�$ 27�f_	�·�$�q�/)*	¨©� MOSFET�	KHªc。��@�L�，
·�/)*	�j MOSFET���q�/)*	 MOSFET��)。�j MOSFET�� 20.0 A��
�� 60 mm�/)*����/)*�,¬� 29°C。_Ä，�·�/)*	 MOSFET�3�，
p� 25 mm /)*	 MOSFET 	KH+�	 23°C。


 26. F�GF� 
��	'; MOSFET J�?@
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'(�	HI

i� 60 mm /)*，��	7�=?�� 20.0 A DE�L��� 3 W/(m·K) $ 6 W/(m·K)
w{�HF	，�	­w{��Hi)2/	gh。*0�_	w{�� KERAFOL 86/300
SOFTTHERM $ 86/600 SOFTTHERM，�-&'�m�	v 2 �_。

��n�/)*	¨©�，®w{�� 3 W/(m·K)�z& 6 W/(m·K)�� ()�¬&k�	�
û)，ÐóN�j MOSFET 	KH+�	 1.6%，@j MOSFET 	KH+�	 3.5% (v 15)。

! 15. F� 
��	'(�

� H 60 mm 
��  - Vin = 12 V, Vout = 5 V, Iout = 20 A

3 W/(m·K) 6 W/(m·K) JK

�j MOSFET KH 53.8°C 52.9°C −1.6%

@j MOSFET KH 57.1°C 55.1°C −3.5%

��q�/)*	¨©�，7��j MOSFET 	KH+�¬ 7.6%，@j MOSFET
	KH+�¬ 6.6% (v 16)。

! 16. F� 
��	'(�

� H 60 mm 
�� - Vin = 12 V, Vout = 5 V, Iout = 20 A

3 W/(m·K) 6 W/(m·K) JK

�j MOSFET KH 54.8°C 50.6°C −7.6%

@j MOSFET KH 58.6°C 54.7°C −6.6%

� QRSTL� QRST

��Ø(f_	ËÄ，PCB `i|�	�)2$/)2N6	)c，T�& MOSFET
	É¬�@	/)*。�Å���)C( PCB�	/)/0�§	>����，�0ß�F¬
�T¦。4�	/)ß��FP� PCB�)QO	 ECU�uüN6/)。Ù�“n�/)”�
o	 MOSFET�T>Z)C (MOSFET)�$/)* (uü)�0w	��)�，|mn� MOSFET
	efgh�/)*0w	RO)QO，_��,§H�¾¿)�LK PCB。

��R�3_�Ú7�_�o	 MOSFET��RO�� 
	)2/。0µ	��7���
� NVMFS5C460NL，7L MOSFET ��“n�/)”�oª%��T�。��
NVMFS5C450N (SO-8FL�q�efgh)�$ NVMJST3D3N04C (“n�/)”�o，n�e
fgh) I������7�。

NVMJST3D3N04C�5�&noÛ'�V"，¤ NVMFS5C460NL��ÜÝÛ'�。��0�
��，noÛ'�	@ �?#¸��ÜÝÛ'�。ï��L，��Z�[�,，3L²/

��)2/、NVMFS5C450N $ NVMJST3D3N04C 	ÆÇ。

http://www.onsemi.cn/
https://www.onsemi.com/pdf/datasheet/nvmfs5c450n-d.pdf
https://www.onsemi.com/pdf/datasheet/nvmjst3d3n04c-d.pdf
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! 17. M#�U

NVMFS5C450N NVMJST3D3N04C

40 V, �, 1.2 m� @ 10.0 V 40 V, �, 1.2 m� @ 10.0 V

SO-8FL (uü 488AA) TCPAK57 (uü 760AG)

D D2

E2E

1 2 3 4

qÞAqÞA

E

D1

E1

D

1 5

10 6

H

1 5

10 6

qÞAqÞA

:
•�D: 5.15 mm (n´)
•�E: 6.15 mm (n´)
•�D2: 4.00 mm (n´)
•�E2: 3.65 mm (n´)
•�ý�uüv�q: ¬ 31.7 mm2

•�efghv�q: ¬ 14.6 mm2

:
•�D: 5.30 mm (n´)
•�E: 5.10 mm (n´)
•�D1: 3.57 mm (n´)
•�E1: 4.12 mm (n´)
•�H: 7.50 mm (n´)
•�ý�uüv�q: ¬ 27.0 mm2

•�efghv�q: ¬ 14.7 mm2

SO -8FL �� NVMFS5C450N �n�	ý�v�q& 31.7 mm2，� TCPAK57 ��
NVMJST3D3N04C�q�	ý�v� (27.0 mm2)�3�Í,.*0'�	efgh,),�3
_。

@H& 25 mm�	/)*����7�，�¶Õ/)*	./§
[�,§H�V@)2/
�)c�)�	./ÆÇ。

� QRST MOSFET �C (NVMFS5C450N)

v 18$ 19�f_	p$�p/)*	@j$�j MOSFET (NVMFS5C450N)�	KH。/)
*}o� MOSFET 	n� (ý�uü)。

http://www.onsemi.cn/
https://www.onsemi.com/pdf/datasheet/nvmfs5c450n-d.pdf
https://www.onsemi.com/pdf/datasheet/nvmjst3d3n04c-d.pdf
https://www.onsemi.com/pub/Collateral/488AA.PDF
https://www.onsemi.com/pub/Collateral/760AG.PDF
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! 18. NVMFS5C450N - M
��

NVMFS5C450N - M
�� - Vin = 12 V, Vout = 5 V

9�$: '; MOSFET J� �; MOSFET J�

5.0 A 46.3°C 50.2°C

10.0 A 65.9°C 69.6°C

15.0 A 86.3°C 88.4°C

20.0 A 109.4°C 109.6°C

! 19. NVMFS5C450N - � H 25 mm 
��

NVMFS5C450N - � H 25 mm 
�� - Vin = 12 V, Vout = 5 V

9�$: '; MOSFET J� �; MOSFET J�

5.0 A 40.0°C 41.9°C

10.0 A 47.9°C 50.8°C

15.0 A 58.7°C 62.0°C

20.0 A 69.5°C 73.0°C


 28. NVMFS5C450N - F�GF
��	'; MOSFET J�
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 29. NVMFS5C450N - F�GF
��	�; MOSFET J�
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A 28 $ 29 f_	��}o� MOSFET ý�n��	/)*z»�j$@j MOSFET
	/)@?。

� 5.0 A�DE�L�，�j MOSFET�	KH�·�/)*��¬ 6°C，¤@j MOSFET
	KH�¬ 8°C。¤� 20.0 A �DE�L�，�j MOSFET �	KH�·�/)*��¬
40°C，¤@j MOSFET 	KH�¬ 37°C。

*ß7�	)2/���Ð�&
，/)*Tf�+� MOSFET�KH。F¬，��ÝÊ�
à�@，3L NVMFS5C450N�	m6áH�þ，3LKH@�0µ�� NVMFS5C460NL�N
6	7�=?。â"�F��6¸�。

� QRST MOSFET �C (NVMJST3D3N04C)

v 20�$ 21�f_	p$�p/)*	@j$�j MOSFET (NVMJST3D3N04C)�	KH。
/)*}o� MOSFET 	n� (efgh)。

! 20. NVMJST3D3N04C - M
��

NVMJST3D3N04C - M
�� - Vin = 12 V, Vout = 5 V

9�$: '; MOSFET J� �; MOSFET J�

5.0 A 45.2°C 47.1°C

10.0 A 60.5°C 61.0°C

15.0 A 82.7°C 78.4°C

20.0 A 113.1°C 103.7°C

http://www.onsemi.cn/
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! 21. NVMJST3D3N04C - � H 25 mm 
��

NVMJST3D3N04C - � H 25 mm 
�� - Vin = 12 V, Vout = 5 V

9�$: '; MOSFET J� �; MOSFET J�

5.0 A 37.6°C 37.1°C

10.0 A 49.7°C 48.3°C

15.0 A 61.3°C 57.0°C

20.0 A 73.5°C 66.9°C


 30. NVMJST3D3N04C - F�GF
��	'; MOSFET J�
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 31. NVMJST3D3N04C - F�GF
��	�; MOSFET J�
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A 30�$ 31�f_	��}o� MOSFET �n�efgh�	/)*z»�j$@j
MOSFET 	/)@?。

� 5.0 A�DE�L�，�j MOSFET�	KH�·�/)*��¬ 8°C，¤@j MOSFET
	KH�¬ 10°C。¤� 20.0 A�DE�L�，�j MOSFET�	KH�·�/)*��¬
40°C，¤@j MOSFET 	KH�¬ 37°C。

Lu，�L7��，)2/d��Ð。�� NVMJST3D3N04C�$ NVMFS5C450N���3
_	�Ú，Z�$�)@�0µ�� NVMFS5C460NL�	7�v，�����@	ÝÊØ�
'��m6Z��@。

� �� QRST"'	OP

A 32���	q� (NVMFS5C450N)�$n� (NVMJST3D3N04C)�efgh	�j MOSFET
KH，n��/)*。


 32. NVMFS5C450N L NVMJST3D3N04C - '; MOSFET J� (F
��)
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NVMFS5C450N � NVMJST3D3N04C �j FET KHi�

A 33���	q� (NVMFS5C450N)�$n� (NVMJST3D3N04C)�efgh	@j MOSFET
KH，n��/)*。
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 33. NVMFS5C450N L NVMJST3D3N04C - �; MOSFET J� (F
��)
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p 25 mm /)*	 NVMFS5C450N �j FET p 25 mm /)*	 NVMJST3D3N04C �j FET

F¬，L$X PCB�$82	)2/É¬3D，��³��p�q��n�efgh	
MOSFET��� MOSFET��on�	/)*�6。i��j MOSFET，q�efgh�o	
2/¸��n�efgh，i�@j MOSFET，Ì0:O。

i�p�q�efgh	 MOSFET，,�)�LK PCB，)c&�@	/)*。MOSFET
n�ý�v��	/)*6���+� MOSFET KH。

n�efgh	 MOSFET�� PCB�$q�ý�v�0w	)ã�3i�Æ。7�，gON
PCB��	äX6#ä)�LK PCB。MOSFET�n�	efghQON/)*[�@�/�
)�。

*0r2}FP MOSFET��o	q�$n�N6/)。i�q�ef�o，MOSFET�$
PCB�0w	)�� MOSFET�$/)*0w	)���。i�n�ef�o，Ì0:O；
MOSFET�$/)*0w	)���。�����ab�_	r2T�>Z3D	)2/，[
(T�&*0ÖÓ	�o>¯�@	/)。
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VW

�_	7�=?$i�f_	QON�C	/)*i MOSFET�KH	gh。#�=?，T
��(��=åiUX82�@：

•��?��R�q�efgh	 MOSFET，_���sP))c	 PCB�N6�)$/)，
´/)*�å�}o� PCB�	q�æ� MOSFET�	n�，MOSFET�KH0w	ÆÇ5&
�N 3°C。

•�MOSFET KH¦§�/)*45。

♦�� 20.0 A�DE�L�，�·�.//)*	823�，�� 60 mm�/)*	 MOSFET�
KH,¬� 30°C。

♦��·�.//)*	823�，�� 25 mm�/)*�，MOSFET�	KH,¬+� 15�"
20°C。

♦��� 10 mm /)*�，MOSFET 	KH�·�.//)*	82� 10°C。

♦�TKHªc�,�/)*	)�À��。 æv·，�?��))c	 PCB�wx，/)
*���X	Ò�$�)2Â/f�+�KH。

•�25 mm $ 60 mm /)*� 20.0 A DE�L�	 MOSFET KHÆÇ& 6°C，�����Ð。

•����P 15.0 A�DE�L	¨©�，25 mm�$ 60 mm�/)*0w	 MOSFET�KÆ3i
��，²� 2°C ùú。DE�L@� 15.0 A �，KÆ�,��¬ 6°C。
�v·���)��/)*，�����çÀ-$/)2/	z»。

•�R�n�efgh$/)*	 MOSFET�T>Z�q�efgh}o�sP))c	 PCB
�(/)*���on�	 MOSFET�ÖD	)2/。�?�ï�¾¿LK PCB�	)�，
´p�n�efgh	 MOSFET���\	��，3& 
i}o��on�	/)*R�
�)	)�。

•���7�}���	、T�d	，[(d��è	�å�Ð。�é·�¿$G�82}ê6
�¬(T 。

®O，T79o2�>���3àâ¾，���p�/)*	X
ëuü
l，�C¡�d

Ü ECU�	�lD。7�， ­Ñ	�_��	gh，
�/)*	)��w{��Hi
MOSFET�KH	gh。 æ�¶�v·，8/)*}o�)Cn� (-
�& MOSFET)��
PCB�	Ô�� (å8 PCB�wxsP))c，����}�/)~$�,	½�q，�|m/
)LP PCB) T�(NÖD	2/。
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onsemi,  , and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent−Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as−is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability 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 onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information
provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual performance may
vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not convey any license
under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION
TECHNICAL PUBLICATIONS:
Technical Library: www.onsemi.com/design/resources/technical−documentation
onsemi Website: www.onsemi.com

ONLINE SUPPORT: www.onsemi.com/support
For additional information, please contact your local Sales Representative at
www.onsemi.com/support/sales
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