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Introduction
 )&� �*-*$0/*9� �*����� 48*5$).0%&� $0/530--&3� ��� *4
%&4*(/&%� 50� .",&� %$;50;%$� $0/7&34*0/� 4."--&3� "/%
.03&� &''*$*&/5� */� -08;70-5"(&�� -08;108&3� "11-*$"5*0/4
46$)� "4� 1035"#-&� $&--6-"3� 1)0/&4� "/%� 05)&3
#"55&3:;01&3"5&%� &26*1.&/5�� �0.1"3&%� 8*5)
$0/7&/5*0/"-� #*10-"3� "/%� �*����� %&7*$&4�� 5)&� �*����
0''&34� &953&.&-:� -08� 108&3� $0/46.15*0/� "/%
1301"("5*0/� %&-":� 5*.&4�� "4� 8&--� "4� 01&3"5*0/� %08/� 50
7&3:� -08� 70-5"(&4�� �6*-5� 0/� �*-*$0/*9�� 13013*&5"3:
�*�	����� 5&$)/0-0(:�� 5)&� �*����� '&"563&4� "/
01&3"5*/(� 70-5"(&� 3"/(&� '30.� ���� !� 50� �� !�� &/"#-*/(� 5)&
64&� 0'� 4*/(-&;$&--� -*5)*6.� *0/� ��*��� #"55&3*&4�� "4� 8&--� "4
;� 50� �;$&--� �*�%� "/%� �*��� #"55&3*&4�
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An Overview of Lithium Ion Technology

�*5)*6.� *0/� #"55&3*&4� "3&� #&$0.*/(� .03&� 3&"%*-:
"7"*-"#-&�� "/%� 5)&*3� */530%6$5*0/� */50� $0/46.&3
130%6$54� 46$)� "4� $".$03%&34� "/%� .*/*%*4,� 1-":&34� 8*--
-*,&-:� .",&� -*5)*6.� *0/� 5)&� 5&$)/0-0(:� 0'� $)0*$&� '03
5)&� '03&4&&"#-&� '6563&�� �*5)*6.� *0/� #"55&3*&4� )"7&
4&7&3"-� "%7"/5"(&4� 07&3� 5)&*3� /*$,&-;#"4&%
$06/5&31"354�� */$-6%*/(� )*()&3� 70-6.&53*$� $"1"$*5:�
5)&� "#4&/$&� 0'� "� .&.03:� &''&$5�� "/%� #6*-5;*/
1305&$5*0/� '&"563&4� 4611-*&%� #:� 5)&� ."/6'"$563&3�� �
4*/(-&� $&--� 8*--� 130%6$&� "/� "-.045� -*/&"3� 70-5"(&
%*4$)"3(&� $637&� 45"35*/(� "5� �� !� "/%� &/%*/(� "5� "306/%
����!� ��*(63&� ����  )&� '*/"-� %*4$)"3(&� 7"-6&� 7"3*&4� #:
."/6'"$563&3�� �0.1"3&%� 8*5)� 5)3&&� �*�%� #"55&3*&4�
)08&7&3�� 5)&3&� *4� "� 46#45"/5*"-� 70-5"(&� $)"/(&� 07&3� 5)&
01&3"5*0/"-� 1-"5'03.� 0'� 5)&� #"55&3:�� �3&4&/5-:� .045
�*�%� #"55&3:� %&4*(/4� 64&� "� -*/&"3� 3&(6-"503�� #65� 8*5)
5)&� /&8� �*�� #"55&3*&4�� 5)*4� 806-%� :*&-%� "� 46#45"/5*"-
%301� */� 5)&� &''*$*&/$:� 0'� 5)&� 4:45&.��  )&� �*�� #"55&3:
8*--� 3&26*3&� "� )*();&''*$*&/$:� 48*5$).0%&� 3&(6-"503
40-65*0/� 50� ."*/5"*/� "--� 0'� *54� #&/&'*54�

Commonly Used DC/DC Topologies

 )&3&� "3&� /6.&3064� 5:1&4� 0'� %$;50;%$� $0/7&35&34�� #65
.045� 13"$5*$"-� %&4*(/4� "3&� 7"3*"5*0/4� 0'� 5)&� �6$,� 03
#0045� 5010-0(*&4��  )&� �*����� )"4� #&&/� $0/'*(63&%� 40
5)"5� 5)&� .045� 1016-"3� $0/7&/5*0/"-� 5010-0(*&4�
*/$-6%*/(� �6$,�� 4:/$)30/064� �6$,�� "/%� #0045� $"/� #&
&"4*-:� *.1-&.&/5&%�
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�)&� �5$+� $/.6&24&2� ��*(52&� ��� 02/%5$&3� /54054
6/,4"(&3� ,/7&2� 4)".� 4)&� *.054�� 53*.(� "� )*();3*%&� 37*4$)
������ �52*.(� 4)&� $/.%5$4*/.� 4*-&�� $522&.4� ',/73
4)2/5()� ��� ".%� ���� ".%� %52*.(� 4)&� ���� 4*-&�� $522&.4
',/73� 4)2/5()� ��� ".%� ���� 4)53� -"*.4"*.*.(� "
$/.4*.5/53� $522&.4�

�)&� 39.$)2/./53� �5$+� $/.6&24&2� ��*(52&� �� *3
*%&.4*$",� 4/� 4)&� �5$+� $/.6&24&2�� &8$&04� 4)"4� "
������� *3� 53&%� 4/� 2&0,"$&� 4)&� 2&$4*'*&2�� �)*3
35#34*454*/.� ",,/73� )*()&2� &''*$*&.$*&3�� "3� 7&,,� "3� "
$/.4*.5/53� $522&.4�� &6&.� %/7.� 4/� 6*245",,9� ./� ,/"%�

�)&� �//34� �/.6&24&2� ��*(52&� ��� *3� 53&%� 7)&.� "� )*()&2

6/,4"(&� 4)".� 4)&� *.054� *3� 2&15*2&%� "4� 4)&� /54054�� �)*3

2&35,4� *3� /#4"*.&%� #9� ",,/7*.(� &.&2(9� 4/� #&� 34/2&%� *.� ��

%52*.(� 4)&� ��� 4*-&� /'� ��� ".%� #9� ",,/7*.(� 4)&� 6/,4"(&

0/,"2*49� /'� ��� 4/� 2&6&23&� %52*.(� 4)&� ���� 4*-&�� 4)53

2"*3*.(� 4)&� 6/,4"(&� "#/6&�  ���

Functional Description of the Si9145

!)&2&� &842&-&,9� ,/7� 6/,4"(&3� "2&� 53&%� ".%� )*()
&''*$*&.$*&3� "2&� 2&15*2&%�� *4� *3� ./4� 02"$4*$",� 4/� -&"352&
&842&-&,9� ,/7� 6/,4"(&3� "$2/33� 3&.3&� 2&3*34/23�
�)&2&'/2&�� 4)&� �*����� 53&3� 6/,4"(&� -/%&� $/.42/,�� �)&
�*����� ��*(52&� ��� *3� $/.'*(52&%� '/2� /0&2"4*/.� "4� )*()
'2&15&.$*&3�� 490*$",,9� #&47&&.� �

� +�:� ".%� ���:�
7)&2&� 3-",,� &.&2(9� 34/2"(&� $/-0/.&.43� �-"(.&4*$
".%� $"0"$*4*6&�� "2&� 2&15*2&%�� �0&2"4*/.� "4� �� ��:
",,/73� 4)&� 53&� /'� 3-",,;/54,*.&� 352'"$&;-/5.4
$"0"$*4/23� ".%� *.%5$4/23�� 7)*$)� +&&0� 3*:&� ".%� 6/,5-&
4/� "� -*.*-5-�

�)&� �*�����3� 0*.� $/.'*(52"4*/.� ",,/73� 3&0"2"4*/.� /'� *43
./*39� ,/"%� 37*4$)*.(� 3&$4*/.3� '2/-� *43� ,/7;./*3&� ".",/(
0"243�
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UVLOSET

DMAX /SS

COMP

COSC

FB

NI

VS

OUTPUT

PGND

GND

"!"��

�5'-//%624

OTS
Temp
Sense

VREF
1.5 V Reference

Generator

ROSC

ENABLE

MODE SELECT

VDD

!"��

Error Amp

�

�

Logic
Control

�

�

�
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�4-8)4

Pin 1: VDD

 ,-5� -5� 6,)� 5733/;� 3-1� *24� 6,)� /29<12-5)� %1%/2+� 5)'6-21�
�6� 5,27/(� &)� 9)//� ()'273/)(� %1(� 5)3%4%6)(� *420� 6,)� "5
329)4� 3-1�� �22(� ()'273/-1+� '/25)� 62� ���� �3-1� ��� -5
4)'200)1()(�

Pin 2: MODE Select
 ,-5� 3-1� %//295� 6,)� 32/%4-6;� 2*� 6,)� 276376� (4-8)4� 62� &)
',%1+)(�� 62� %''2002(%6)� &26,� 1<� %1(� 3<',%11)/
(4-8)5�� %5� 9)//� %5� )1%&/-1+� 6,)� 23)4%6-21� 2*� 6,)� ���$
3-1� �3-1� ��� #,)1� '211)'6)(� 62� ����� 6,)� ���$� 3-1
-5� (-5%&/)(�� %//29-1+� �

�� (76;� ';'/)�� %1(� -18)46)(
276376� (4-8)�� 57-6%&/)� *24� 3<',%11)/� ����� 5�� %5
927/(� &)� 6,)� '%5)� -1� %� �7'.� 4)+7/%624�

#,)1� '211)'6)(� 62� "���� 6,)� (76;� ';'/)� '%1� &)
342+4%00)(� &;� 3-1� �� %1(� 6,)� 276376� (4-8)4� -5
'21*-+74)(� *24� /29<5-()� (4-8)� 2*� 1<',%11)/� ����� 5�
 ,-5� 02()� -5� 57-6%&/)� *24� &2256� 4)+7/%6245�� %1(
*/;&%'.	*249%4(� 64%15*240)4� -52/%6)(� 6;3)5�� 9,)4)
(76;� ';'/)� /-0-6%6-21� 34)8)165� /223� -156%&-/-6;� %1(� '24)
5%674%6-21�

Pin 3: DMAX /SS
 ,-5� 3-1� %//295� 6,)� 0%:-070� (76;� ';'/)� 62� &)� 5)6
&)69))1� 
� %1(� �

��� �)/29� �� "�� 6,)� (76;� ';'/)� -5� 
��
%1(� %&28)� ����"� -6� -5� �

��� !5)45� '%1� 342+4%0� 6,)
):%'6� 8%/7)� 75-1+� %� (-8-()4� 21� 6,-5� 3-1�� �1� %((-6-21�� 52*6
56%46� '%1� &)� %',-)8)(� &;� 3/%'-1+� %� '%3%'-624� -1� 3%4%//)/
9-6,� 6,)� /29)4� (-8-()4� -1� '-4'7-65� 9,)4)� ���$� -5� 126
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+655-+;-,� ;6� ����� %01:� ),,:� )� ;14-� +65:;)5;� ;6� ;0-
,<;@� +@+3-� ,<915/� :;)9;D<7�

Pins 4, 5, and 6: Comp, FB, and NI
%0-:-� 715:� )9-� ;0-� ;09--� +655-+;165:� ;6� ;0-� -9969
)4731.1-9�� %0-� -9969� )4731.1-9� <:-:� )� !�!� *1763)9
157<;� ,1..-9-5;1)3� :;)/-� )5,� 0):� )� +6473-4-5;)9@
�!�	!�!� 6<;7<;� ,91=-9� :;)/-�

%0-� 01/0� .9-8<-5+@� +)7)*131;@� 6.� ;0-� -9969� )47� 1:
-?+-7;165)3� ,<-� ;6� ;0-� +0)9)+;-91:;1+:� 6.� ;0-� ���
796+-::� <:-,�� %0-� <51;@� /)15� *)5,>1,;0� ��1/<9-� ��� 6.
;0-� -9969� )4731.1-9� 1:� )96<5,� �
� ��A�� .964� � '� ;6� �� '�

������ �� $1����� &51;@� �)15� �)5,>1,;0� )5,� !0):-

!
0
):-��,

-/��
)1
5
��
,
�
�

.� �� �9-8<-5+@� ���A�
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Gain

Phase

Pin 7: VREF
%0-� 15;-95)3� ���D'� *)5,� /)7� 9-.-9-5+-� 1:� ;9144-,� ;6
B����� 15;-95)33@�� �� 41514<4� �

D5�� +)7)+1;69� 1:
9-+644-5,-,� .69� ,-D+6<7315/�

Pin 8: GND
%01:� 715� 1:� ;0-� )5)36/� /96<5,� 715� .69� )33� ;0-� 561:-
:-5:1;1=-� .<5+;165:� �715:� �� ;096</0� ���� )5,� :06<3,� *-
>-33� ,-+6<73-,� >1;0� '���

Pins 9 and 10: ROSC, COSC
%0-:-� 715:� )9-� <:-,� ;6� :-3-+;� ;0-� 6:+133);69� .9-8<-5+@
6.� 67-9);165�� %0-� .9-8<-5+@� 6.� ;0-� 6:+133);69� 1:� :-;� *@
;0-� =)3<-� 6.� ;0-� #%� 9-:1:;69� >01+0� :-;:� ;0-� =)3<-� 6.� ;0-
+<99-5;� 419969� ;0);� +0)9/-:� ;0-� ;1415/� +)7)+1;69� �%��� �;
1:� 9-+644-5,-,� ;0);� +)7)+1;69� =)3<-:� *-36>� ��� 7�� 56;
*-� <:-,�� ):� :;9)@� +)7)+1;)5+-� )5,� 7)+2)/15/
4)5<.)+;<915/� ;63-9)5+-� >133� )..-+;� ;0-� =)3<-� :-3-+;-,�
%0-� .9-8<-5+@� 6.� 67-9);165� +)5� *-� +)3+<3);-,� .964� ;0-
.6336>15/� -8<);165�

�$(�

��

#;C ?C �;
���

%01:� ;@7-� 6.� 6:+133);69� 1:� ,1..1+<3;� ;6� :@5+09651A-�� %6
6*;)15� )� ;9<-� .9--� 9<5515/� 46,-� ;0);� +)5� 36+2� 65;6� )5
)=)13)*3-� :1/5)3�� )� :712-� 5--,:� ;6� *-� :<7-91476:-,� 65
;67� 6.� ;0-� ;91)5/3-� 9)47� ;6� 79-D;91//-9� ;0-� +19+<1;�
��1/<9-:� �� )5,����

�<..-9:� ��� ��� )5,� � /-5-9);-� )� =-9@� :069;� :712-
�,-7-5,-5;� 65� 7967)/);165� ,-3)@� 65� ;0-� 36/1+� <:-,�
>01+0� ,91=-:� "�� 65� ;6� :<7-91476:-� )� :712-� 65;6� �;�
%0-� :712-� ,<9);165� :06<3,� *-� 2-7;� ;6� 41514<4�� ;6
)=61,� ,1::17);15/� 76>-9� 15�#��

%0-� 6:+133);69� .9-8<-5+@� +)5� *-� :01.;-,� ;6� )� 36>-9� =)3<-
;6� 415141A-� 76>-9� +65:<47;165� 15� 31/0;� 46,-� *@
+0)5/15/� ;0-� +<99-5;� 15� ;0-� ;1415/� 9-:1:;69� #%� >1;0� )5
-?;-95)3� � $��%� ��1/<9-� ���� �5� 5694)3� 67-9);165� "�
1:� 65� )5,� ;0-9-.69-� 9-=-9:-� *1):-:� ���� 79-=-5;15/

+<99-5;� .964� #�� .36>15/� ;096</0� #%� �� (0-5� "�� 1:
67-5�� ��� )336>:� ;0-� 41996>� +<99-5;� :-;� *@� #%� ;6� *-
)3;-9-,�� ;0<:� +0)5/15/� ;0-� .9-8<-5+@�

�964� ;01:� ,);)� �%)*3-� ���� 1;� +)5� *-� +3-)93@� :--5� ;0);� ;0-
14796=-4-5;� 15� -..1+1-5+@� );� 31/0;� 36),�� .69� -?)473-� 15
)� :3--7� 46,-�� >6<3,� *-� :1/51.1+)5;�� %0-� +<99-5;� ;)2-5
.964� �'��� 0):� 56;� +0)5/-,� :1/51.1+)5;3@�� �<;� '$�
>01+0� ,91=-:� ;0-� � $��%� )5,� ;0-� 6<;7<;� :;)/-�� 0):
)� :1/51.1+)5;� 9-,<+;165�� %01:� 4-)5:� ;0);� .69� )� +65=-9;-9
9<5515/� 15� 5694)3� 46,-�� ;0-� -..1+1-5+@� );� 31/0;� 36),
4)@� 15+9-):-� ,9)4);1+)33@�� .964� 3-::� ;0)5� �
�� ;6� 469-
;0)5� ����� ,-7-5,15/� 65� 6;0-9� .9-8<-5+@� 36::-:� 15� ;0-
+19+<1;�� %0-� 6<;7<;� 91773-� >133� +0)5/-�� ):� ;0-
7)9)4-;-9:� ;0);� ,-.15-� 1;� 0)=-� +0)5/-,�� *<;� 15� ;01:� +):-
;0-� 15+9-):-� 1:� )++-7;)*3-�
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VDD VS

MODE OUTPUT

DMAX /SS PGND

COMP UVLOSET

FB

NI

VREF

ENABLE

OTS

COSC

GND ROSC
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��

�5

�5

R1
47R

Q1
VP0610T �"��

������� 	� �:/%*30/+;#5+0/� 50� #/� �95'3/#-� �063%'

������� 
� �4%+--#503� �:/%*30/+;#5+0/ ������� �� �3'26'/%:� �*+(5+/)� 5*'� �4%+--#503

������

�����

����

Rt
68 k�

Q1
2N7002

����
�5

����

 ��

R1
120 k�

D1
LL4148

Q1 On = Frequency High
Q1 Off = Frequency Low

Table 1
����� �� �

�� 
����� �� ���� �� 

� ��� �633'/5� �.�� 	�
� ����

 �� �633'/5� �.�� ���
 ����

�05#-� �633'/5� �.�� ���� ����

�05#-� �08'3� (30.� �  
�/165� �.!�

	�� 
���

�'3%'/5#)'� 0(� �65165
�08'3�

��
 ����

�65165� �+11-'� �. � �� ��

��#,'/� 8+5*� 065165� 108'3� +/� 4-''1� .0&'� ��� .!��

Pin 11: OTS

�*+4� 1+/� +4� 64'&� 50� +/&+%#5'� #/� +/5'3/#-
07'35'.1'3#563'� 4*65&08/�� �*'� +/5'3/#-� +/5')3#5'&
4'/403� &'5'%54� '9%'44+7'� &+'� 5'.1'3#563'� #/&� -#5%*'4
5*+4� 1+/� -08� +/� 5*'� '7'/5� 0(� 07'35'.1'3#563'�� �03.#--:
5*+4� 1+/� +4� %0//'%5'&� 50� 5*'� '/#$-'� 1+/� 50� #--08
4*65&08/� +/� 5*'� '7'/5� 0(� 07'35'.1'3#563'�
�7'35'.1'3#563'� 8+--� .045� -+,'-:� $'� '/%06/5'3'&� +/
5*'� '7'/5� 0(� #� 4*035� %+3%6+5� (#+-63'� 0(� 0/'� 03� $05*� 0(� 5*'
&'7+%'4� $'+/)� &3+7'/� (30.� 5*'� 065165� &3+7'3�



�	���
��������

�	
�
����� 31

Pin 12: Enable

!+(� (0$%.(� 2,0� 5+17.'� %(� 27..('� +,*+� ,0� 014/$.
12(4$6,10�� �7..,0*� 6+,5� 2,0� '190� 56125� 12(4$6,10� 1)� 6+(
&+,2� $0'� $..195� 4('7&(� &1057/26,10� /1'(�� !+,5� 2,0� ,5
014/$..;� &10),*74('� 9,6+� 6+(� �! � 2,0� �5((� 2,0� 

��

Pin 13: UVLOset

!+(� "#��� 2,0� ,5� 75('� 61� '(6(4/,0(� 6+(� &,4&7,6�5
&76=1))� 21,06� 1)� 12(4$6,10� ,0� 6+(� (8(06� 1)� $� .19=81.6$*(
,0276�� !+,5� )70&6,10� 24(8(065� (:&(55,8(� ',5&+$4*,0*� 14
'$/$*(� 61� %$66(4,(5�� !+(� ,06(40$.� 
��=#� 4()(4(0&(� ,5
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,0� 6+(� .($'� &100(&6,105� ,0� 6+(� ��!�� ���!� +$8(
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</11� /3� 9:73� -+3+7'9+� ./-.+7� 7/551+� </9.4:9� 14<+7
�! � 7+8/89'3)+8�

� �4'7*� 1'>4:9� /8� )7/9/)'1� 94� 5+7,472'3)+�� �+8/-3
2+9.4*414->� 8.4:1*� /3)1:*+� 9.+� 2/3/2/?'9/43� 4,
'11� 8</9)./3-� ):77+39� 5'9.8� '8� <+11� '8� 8+5'7'9+*
8/-3'1� '3*� 54<+7� -74:3*8�� </9.� 8/3-1+� 54/39
)433+)9/438�

".+� ,4114</3-� *+8/-3� +='251+8� /11:897'9+� 9.+� 9>5+8� 4,
)43;+79+7� 9.'9� )'3� (+� +'8/1>� *+8/-3+*� </9.� 9.+� !/�	��

Design Example 1

5-V to 3-V @ 300 mA Buck Converter
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%308� >30� 98F<0=4=>,8.0� 91� 0,.3� 91� >30� � $��%=� A466
800/� >9� -0�

���<�$�98�!�
'��E�E !� $$

' &%E�E �


��)E�E 	��

�
E 'E�E ��E 7(

�E'E�E ����E ��
E�E 	��

� ��
�� �

,8/� 19<� >30� �� .3,8806� /0@4.0

���<�$�98�!�
'��E�E !� $$

�'��EE GE ' &%
�E�E �
��)E�E 	��

�
E 'E�E ��E 7(

�E 'G�E '�E�E ����E ��
E�E 	��

� ������ �

%30� >9>,6� 2,>0� .3,<20� 69==0=� 91� >30� � $��%� 800/� ,6=9
>9� -0� .98=4/0<0/�� �1� >30� 2,>0� .3,<20� 69==0=� 91� -9>3
/0@4.0=� A0<0� 0;?,6� >9� 3,61� 91� >30� 1?66� 69,/� .98/?.>498
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�� 7(�� %30
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Loop Stability
%9� 9:>474D0� >30� =>,-464>C� 91� >30� 699:�� >30

! (�#��*
+� =91>A,<0� A,=� ?>464D0/�
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,8,6C=4=� 91� @96>,20� 79/0� 699:� =>,-464>C� =39?6/� <0@40A
$464.984B� ,::64.,>498� 89>0� ���	�*�+�
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Note: See Appendix D for component specifications
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Design Example 2

3-V to 6-V @ 500 mA Continuous Boost Con-
verter
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Appendix A: Buck Converter Inductor Design
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Input Voltage (VIN) = 3 VMIN, 4 VMAX  dc

Output Voltage (VOUT)= 3 V dc

Switching Frequency (FSW) = 1 MHz

Output Current (IOUT) = 300 mA

Ripple Current (DIOUT) = 30 mA pk-pk

Ripple Voltage (DVOUT) = 30 mV pk-pk
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Appendix B: Continuous Boost Converter Inductor Design
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Input Voltage (VIN) = 3 VMIN, 5 VMAX  dc

Output Voltage (VOUT)= 6 V dc

Switching Frequency (FSW) = 1 MHz

Output Current (IOUT) = 100 to 500 mA

Ripple Voltage (DVOUT) = 60 mV (usually 10% of VOUT)

Target efficiency (�%) = 88%
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IIN(MAX)  = IDC + 0.5 x �I

IDC = IIN(MAX)  – 0.5 x �I

IDC = 1.136 A – 0.5 x 0.319 A

IDC = 0.977 A

IPEAK = IDC + �I

IPEAK = 0.977 A + 0.319 A

IPEAK = 1.296 A
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Appendix C: Standard Inductor Selection*
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����	�2	�
 	�� �� �� 


����	�2	
 	� ��� �� ��

����	�2


 
�
 	�� �� �

����	�2��
 ��� 	� �� ��

����	�2��
 ��� 
�� ��� �

����	�2��
 ��� ��� 
� �

����	�2	�� 	� �� 
�� 

����	�2	� 	 ��� 	�� ��

����	�2

� 

 	� 	� ��

����	�2��� �� 	
 	�� ��

����	�2��� �� 
� 	�� 		�

����	�2��� �� �� ��� 	�

����	�2	�� 	�� � ��� 
��

����	�2	� 	� �� ��� ���

����	�2

� 

� �� �� ���

����	�2��� ��� 	� ��� ���

����	�2��� ��� 
�� ��� ���

����	�2��� ��� ��� ��� 		�

����	�2	� 	��� �
� ��
 	��

��	���2	�
 	�� �� �� �

��	���2	
 	� ��� �� �

��	���2


 
�
 	�� �� ��

��	���2��
 ��� 	� �� ��

��	���2��
 ��� 
�� ��� ��

��	���2��
 ��� ��� 
� �

��	���2	�� 	� �� 
�� �

��	���2	� 	 ��� 	�� 	�

��	���2

� 

 	� 	� 	��

��	���2��� �� 	
 	�� 
�

��	���2��� �� 
� 	�� ���

��	���2��� �� �� ��� �

��	���2	�� 	�� � ��� 		��

��	���2	� 	� �� ��� 	���

��	���2

� 

� �� �� 

�

��	���2��� ��� 	� ��� 
���

��	���2��� ��� 
�� ��� ����

��	���2��� ��� ��� ��� ��

��	���2	� 	��� �
� ��
 �	��

�� �!"*� ��+�� "*� *,(($"��� �')� "&�')%�+"'&� (,)('*�*� '&$0�� �"$"�'&"/� �'�*� &'+� )��'%%�&�� ')� �&�')*�� *,(($"�)*� '�� �'%('&�&+*�� ��*" &�)*� %,*+
��+�)%"&�� +!�� *,"+��"$"+0� '�� +!�� ��+�� �&�� +!�� *,(($"�)� �')� ,*�� "&� +!�")� �(($"��+"'&*�



����� ��������

��	�	
���42

Appendix D:
Figure 10 and Figure 14 Component Specifications
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