
���������	��
�����
�� ��
���
���
���� � �

� ������ "!$#&%(')!$*,+�!-+.*,+  "!"+./0%213!54./06, "!7%28 �� "!:9;#<%(=>*,13!7*,�?/A@
13%(')!:*B+.%2 "!

C<D$EGFIH$JLKNMOD�PRQTSOUOUVK�WXWYWYWXWYWXWYWYWXW

Z\[]Z ^`_baOced<f�g0hjikdb_0l
mAD:ELEonpD:qTUVD$QTJXD$MOH$F.rOJsKutNtuJbv:Kuq]wTQTSOJXQTD$x,K�v$JXQTv:SOJXwTJySzwTJLEXJLH$H$FNMOrOK|{)x,UOELJY}ev"FIwTKuQTJy~0UVD$Q�FIH$JLKNMeFNELJ
v��ODRELF��NKuQ�FIMOK	MOD:ELEGF�H$KuMOF2rOJ�qTFIw�SzQ�FNH:JLKuMODIW���M��`SOD$q�w�F�H$KNMeF	JLEe��SOMOH:JLKuMOFNxBD:M�w�K	rOD:ELEon�~0UVD$Q�F��
H$JXKuMeFNEXD0UOSOKzneD$qTq]D$Q]D(q]v��OD$xBFIw�JXH$H$FIw�K,MOD$E�x,K�rOK�qTD:tuSOD$M�wTDN�

�I�7���`�|���(��� ��� �¢¡j£¥¤��e¦�¦
�I�7���`�|§��(��� ��� �¢¡j£��0�e¦�¦

¨3D$rOJLFNx,KAKuQTF&SzM2qTD:xBUzELJLv:D3v$JLQ]v$SOJYw�K<JLM�v$SzJ�q]J�S�w�JLEXJLH:H"F©�`SOD$q�w�K0x,K�rzK&rzJ`��SzMOH$JXKuMeFNx,D$M�w�KzW

Z\[�ª «¬ik­yl¯®�°±azd\cel²f�i7³2ljced�´�³	ljced¶µ�ced\·z·zi]_0¸º¹»l¼azl¯½�azd\c�¾
¿ J¯xBKNM`wTJÀJXEjv$JLQ]v$SOJYw�KBrOJÀ}etNSOQ�F|Á�ÂÃqTJXMOJLq�w�QTF�ÄsD	qTJÀJLM���JLJjJLM5JLMOUOS�w0SOM�q]D$tuMeFIELD2q]JLM`SOq]KuJLreFIELD�rOJ
��QTD:�`SOD$MOH$F5Á �N�,Å HNW

Vin

Vout

Vin

Vout

Æ±JLtNSOQ�F�Áu�
¿ J�rOJXqTD$tNMOJ�qTSOEXEGF	q�w�D$q]q�F,qTv"FIEGF	w�D:xBUVKuQ�FIELD ��Ç�È D �I�o�É¡ JLM7��SOMzH$JLKNMODRrOD$E¼wTD$x,UÊKzW¿ J��ÃFNv$v:JGFËELKËq]wTD$q]qTK�UVD$Q&JLE�v:JLQTv:SOJXwTKËrOJjrOD$q�w�Q�F�W ¿ JjrOJLq]D$tuMzJ¯KNQ�FËEGF	��SOMOH:JLKuMOD�rOJ¼wTQ�FNq���D$QTJÌ�

x,D$M�w�K5Â ��� �¢¡ ��q ��Ç�È ÄsUVD$Q©v:JGFNq]v$SOMOK,rOD:J�rOSOD�v$JLQ]v$SOJYw�JoW¿ J(FNSOx,D$M�w�J�KuQTFÍELFÎ��Q]D$�`SOD$MzH"F�rOD:E�q]D$tuMOFNELD;rOJ�JLMOUOS�w5DÏv$J�qTJ��ÃFNv:v$JGFÎSOM¼nÐJLrzD"FÑrzD$ELELF
��QTD:�`SOD$MOH$F)F©v$SzJ�ELK<qTEXD:Òs��QTFIw�D�v:Kux,JLMOv:JGFsF<ELJXxBJYw�FNQ]DÀJXENv$KNQTQTDÉwTwTK&��SOMzH$JLKNMeFNx,D$M�w�K©rOD:E�v$JXQTv$SzJXw�Kz�

Ó £
Á



0 1 2 3 4 5 6 7 8 9 10

Æ±JLtNSOQ�F����

¿ J�qTUzJLD$tN�OJ�v$Kux,DRqTJ��D0�IFNEXSzw�FIwTK�E nÐD��ÊD:w]w�KËrOD$EXELK�q]ELD:Òs� Q�FIwTDNW

Z\[�� �Bc ik¸y¸\ljc¬f�i
	&½���
 i�a�a
¿ J�x,KuM�w�J¼KNQ�F�JLE¼v:JLQ]v$SOJYw�K�rOJ¼}etNSOQ�F��ËD�qTJ�JLM���JLJ�JLM�JLMOUzSzw<SOM-qTD$tNMeFNELD�q]JLM`SOqTKNJLreFNEXDNW

¿ J�JLMzrOJLv��OJXMOK�E npFNx,UOJLD:H$H$F	D�ELF2��QTD:��SzD$MOH$FBqTv:D$EYw�D�UÊD:Q<JLE¼q]D$tuMeFIELDRrOJ�JXMOUOSzw$�
� £
Ó £

¿ J�rOJXqTD$tNMOJLMOKËq]SOELELF	q]w�D:qTqTFBqTv$FNEGF ��Ç�È��e�I� �¢¡ W¿ J�qTUzJLD$tN�OJ��OQTDÉ�uD:xBD:M`wTD(JXE���SOMOH:JLKuMOFNxBD:M�w�KËrOD$E�v:JLQ]v$SOJYw�KOW

�



0 1 2 3 4 5 6 7 8 9 10

Æ±JLtNSOQ�F��z�

Z\[�� �¥lÀ_0ljce°±azdycel f�i���_0fRl��&g0°�fRcel
¿ JjFNMOFNELJXH$H$JÊJLE¼v:JLQ]v$SOJYw�K�x,Kuq]wTQ�FIwTK�JLM7}etuSOQTF
	�W

¿ J�q]UOJLD:tu�OJ��OQTDÉ�uD:xBD:M`wTDRJLEe��SOMOH:JLKuMOFNxBD:M�w�K2DAqTJÊD$qTUzQTJLxBF(Eon FIMOreFNx,D$MOrzK2rOJ �I¦ Â w�D:MOqTJXKuMODFNJÊv"FNUOJ�rOD$EÊv$KuMOrzD$MOqTFIw�KuQ]D�ÄsJLMB��SOMOH$JXKuMOD0rzD$E�wTD$x,UÊKOW ¿ J¼D$q]UOQTJXx F(UÊKuJÊJLEVUÊD:QTJXK�rOK2rOJ �e� �¢¡ JLM��SOMOH:JLKuMzDRrOD$Jjv$KNxBUVKuMOD:M`wTJ¼rOD:E¯v:JLQ]v$SOJYw�KOW

�



Vout

Vin

Æ±JLtNSOQ�F �O�

¿ J¯qTv$D:ELt�FIMOK�KuQTF,�IFNELKNQTJ�rOD:JÀv:KuxBUVKuMOD:M�w�Jjw�FNEXJ¯rOFBKNw]w�D$MzD$QTD2JLM-SOqTv:JXw�FBSOM¼nÐKuMOreF �`SeFIrOQ�F
rOJ�UVD$Q]JLK�rOK�� �����uW

� £
� £

¿ J�x,KuM�w�J¼JXE¼v$JXQTv$SzJXw�K�S�w�JLEXJLH:H"FNMOrzK�SOMeF	w�D:MOqTJXKuMOD�rOJjFNEXJLx,D$M�w�FNH:JLKuMzD)rOJ�Á	�2¨2W
¿ J¼Kuq]qTD:Q]��JLMOK�J�qTD$tNMeFNELJÊFNtuEXJÊJXMOtuQ]D$qTq]J¼JLM��ND$Q]wTD$M�w�D�D0MzKuM7JLM��uD:Q]wTD$M�w�D�DRqTJÊrOJLq]D$tuMzJ¼E npFNMOreF��

x,D$M�w�KËJLM7��SOMzH$JLKNMOD�rOD$E¼wTD$x,UÊKOW
¿ Jzx,JLq]SOQTJXMOKAFNxBUzJLD$H:H"F)DyUÊD:QTJXK�rOKArOD$E�qTD:tuMeFNEXDbrOJ�SOqTv:JXw�FADsELJ`qTJ�v$KuM���QTKuM�w�JXMOK0v:KuM	J��IFNEXKuQTJ

FNq]UÊDÉwTw�F�w�J
��

��� ¡� �¢¡
� ����
�� Ç ¦ ¡ 

�� �¢¡
� 

���

¡� �¢¡
� ����
��

Ç ¦ ¡


�� �¢¡

� SeFNE n��D�EGF���SOMzH$JLKNMODËrOD$J�rOJXK�rzJ���D$MOD:Q�� � SeFNEon��D�ELF ��SOMOH$JXKuMODËrOD:ELEGF�Q]D$q]JLq]wTD$MOH$F5JXM;q]D$Q]JLD
FNEXE nÐSOqTv:JXw�F(rOD$EXE nÐKuUÊD:Q�FNH:JLKuMOFNELD��

��E�UÊD:QTJXK�rOK�rzD$ELEonpKNMOreF��`SeFNrOQTF,JXM7SOqTv:JXw�FËrOJXUÊD:MOrOD�reFNEXEGF(wTD$MOq]JLKuMOD�rOJjFIELJLx,D$M�w�FNH$JXKuMOD��

�



0 1 2 3 4 5 6 7 8 9 10

Æ±JLtNSOQ�F ���

� SeFNE n��D7EGF5x FNq]qTJXx F5��Q]D$�`SOD:MOH"F;rOJs�`SOD$q�w�K;tuD$MzD$Q�F�w�KuQ]D7rOJsKuMOrzD-�`SeFIrOQTD�� � Kuq:n��D�v��OD
ELJXxBJYw�F�JLE���SOMzH$JLKNMeFNx,D$M�w�KËFNr5FNEYw�D)��Q]D$�`SOD$MzH$D �

�



Vout

VZ  = 6.2V

R

C

Æ±JLtNSOQ�F�	z�

0 1 2 3 4 5 6 7 8 9 10

Æ±JLtNSOQ�F����

	


