
air gap (mm)210.1

Energy (J)

2). 
���������
	
���������	

.

W L I2⋅:= I

1). ��� ���
2. ��������� ( ��������� )

 �!
: "$#�%$&�'�(�)�*,+.-$/�0�1�2�3�4�5�67-�8 .

L Vo
1 D−( )

f Ipk⋅
⋅:= VoorL Vin Vo−( )

D

f Ipk⋅
⋅:= Vin

b).  97:7;�<

Where: Vin--- =�>?+.-  (V)               Vo--- =A@�+.-  (V) 
           f--- B�C�D�E (Hz)        Io--- =F@�+.G  (A)
           Kf--- H�I�J7K  ( L$M�N 0.1~0.2)

L Vo
1 D−( )

2Kf f⋅ Io⋅
⋅:= VoorL Vin Vo−( )

D

2Kf f⋅ Io⋅
⋅:= Vina). O�:7;�<  

2). �$�?+.P Q�R,+S$T�U�V�W�X$Y$Z

D
Vo

Vin
:=

Vo1). [ �?\^]
_
1. +.P$�$�

Buck inductor design
                  ---Prepared by Bean 



` �7a�b�c�d 2 e$f�g�/��h�$i , j�k � 100mW/cm^3, ���7l$m �on�pFq .
* r�s$t�u�v � Lloyd's �h���$w$x , y{z}|$j�~�)7�$|����h�$�7�
�F�h�  
� p7��	 , ���7�7��)���� n�p � . 

Where: ∆B--- ��a$����b�c (Tesla)
           ∆I--- ��G?+G ( � - � )
           L--- +.P (µH)
           N--- ��K
           Ae--- ���7l$�7���$� (cm^2) 

∆B ∆I
L 10 2−⋅
N Ae⋅

⋅:= ∆I

1). ���$)�� n$p  

5. �$�����

�$� f7�

Where: CM--- �����
           J--- +.G���� ( L$M�N 100~250)

CM J I⋅:= I

b). �.�$�$�

Where: φ--- � ���$� (mm)
           J--- +.G���� ( L$M�N 7~16)

φ 1.13
I

J
⋅:=

I

a). ����$�
4. 
�7�����

Where: le--- ���7l$����� (meter)
           Ae--- ���7l$�7���$� (square meter)
           lg---

��	 � (meter)
           µ--- �������7E
           µο---

]o� ���7E   

Rg
lg

µo Ae⋅
:=

lg
Rc

le

µ Ae⋅
:=

le

Where: L --- +.P (Henry)
           Rc--- ���7���
           Rg---

]�� �
�

N L Rc Rg+( )⋅[ ]0.5:= Rc

Q�R$�$ �4$¡7V�W�� �
	 �$�
����K
3. �$���hK :



2). ¢$£
a). ¤�i

Pcopper Idc2 Rdc⋅ Iac2 Rac⋅+:= Idc

Where: Idc---
� GA+.G

           Rdc---
� G?+o�

           Iac--- �7G?+.G$l$�7N
           Rac--- ��G?+o� ( m$Q�R Dewll

�� V�W ) 

b). ���7i$¥  

Q�R  5.1 V�W . 
�7�$���7i$¥��$�����7O�:7;F<A+P����F¦���)�§�¨
�$©hK . 

c) ¢$£  

∆τ
0.833 Pt

As
:=

Pt

Where: Pt--- ª�i$¥ (mW)
           As--- +.P��$�$� (cm^2)



Ve .11:=AL 14:=Np 10:=le 1.84:=Ae 0.06:=

«�¬
T30 m?®$&$¨$¯ , °7±�²7³
�}´$µ�) 67. ©�¶�· � ��K�¸ 10.

� �o�¹�� �F¦hf�º7g�/��oM
» :

W 21.968=W 0.5Lmin Io2⋅:=

2. ¼ � D$E�¨$¯��$� -8 ½ .

* ¾$¿F¦^À$0 q � IC, r IC m�Á�e��FÂ�+.S�4$5$6��hÀ$0�Ã$l 85mOHM �{�}�  

Lmin 1.04=Lmin Vo 0.085 Io⋅+( )
1 D−( ) 106⋅
2 Kf⋅ f⋅ Io⋅

⋅:=

orLmin 0.721=Lmin Vin Vo−( )
D 106⋅

2 Kf⋅ f⋅ Io⋅
⋅:=

Kf 0.1:=D 0.25=D
Vo

Vin
:=

1. [ � +.P p¹\^]�_ ( a�Ä BUCK +.P�Å����$��O�:7;�< )

f 1000000:=Io 6.5:=Vo 1.25:=Vin 5:=

Buck: Input voltage: 5V
         Output voltage: 1.25V
         Output current: 6.5A
         Frequency: 1MHz  

y{z}´ � � BUCK +P$0$Æ�Ç7��È�� , X7��)���É�Ê�y��h¿$Ë .



¼ � +.P������$O�:7;�< , ©h¶�Ì�Í���G?+o�}i$¥ .

Pcu 229.408=Pcu Io2 DCR⋅:=

mΩDCR 5.43=DCR MLT
N

2.54 12⋅
⋅ Ω⋅:=

Ω
1000ft

Ω 12.77:=AWG21

As 2.79:=MLT 1.44:=T30:

5. �$�$¢�£
AWG21N 9:=

����) :

φ 0.799=φ 1.13
Io

J
⋅:=

AWG20 » � ´�Î �$� ) 0.799MM, Ã�)  
j$0 20 » � t7Ï��$X , Ð$¸ 21 »�Ñ

J 13:=
Ò � : 

4. 
�7�����
y{zh| 9 ��Ó$��+.P�´�µ�) 1.06uH Ñ

N 9:=N 8.913=N Lmin
103

AL 0.935⋅
⋅

�
�
�

�
�
�

0.5

:=

Q�R$�$V��h�7%�Ô���f�X ��
Õ7Ö µ% ) 93.5%.

H 44.392=H 0.4 π⋅ Np⋅
Io

le
⋅:=�$����%�Ô�� :

3. �hK��h×�Ø



0$Ù�� � �h|
�hÚ�´A+-$�$�
����i$¥ :

Vpk Vin Vo−:=

∆B Vpk
D 108⋅

2 Ae⋅ N⋅ f⋅
⋅:= ∆B 86.806= G

Û�Ü /�ÝßÞáà�|$m$V�W7X$Y$Z�J .

P
f

1.9 109⋅

∆B
3

�
�
�

�
�
�

2 108⋅

∆B
2.3

+
9 105⋅

∆B
1.65

+

2.5 10 14−⋅ ∆B
2⋅ f 2⋅+:= P 284.252=

Pcore P Ve⋅:= Pcore 31.268=

Pt Pcu Pcore+:= Pt 260.675=

∆τ
Pt

As
�
�
�

�
�
�

0.833

:=

∆τ 43.795=
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- End - 


