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&2314+5 67899:67;99 <=> ?@A�BC

67;99:6D999 <=> EF�-G 699 <=>.HIJKLM N�O$PQ��RSTU3�

VWXYRSC�Z "�C[\]^ _`ab
��+,��cd��.e1
_f 

�5�� 67899 <=>3*C�Zghijk N[\lImn ]^�opqr.st�!

C$uv�w�� 1
xy$z +,��{|��"v.

~� ���+A�B�-� 7��:6�:DD���:9����<=������"�.e����

�
#� �5����5�� �5������!��� +,$u�- ��I��

+,�� � *¡¢£���I¤�C¥¦G.e§ �5����¨5 7�:7© �<=�C

*ª.

�����!lp«¬ �O��[\"�­® �*+,-�¯°U±./0 ²³´

�+,g-� 7;9:D99 <=µ¶ @A�BC D69:D6� <=µ¶ EF�-G· 79 <=µ¶.

eG� �5¸¹º»1
¼½4+5 D99:D9� <=µ¶ ¾¿+ÀV D99 <=µ¶Á¼.Â

�1
#� �5�O
����[\"�$q RS$ÃÄ Å�ÆÇJK$PQ1RS

[\ÈX {É²³´���Ê¾ËÌ.Í` ��ÎÏ�!Ð� [\ÑÒUÓqr 
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789:7;9 <=µ¶C�Z.

�Û���!"�$% �*�������-Ü�.N���Ý4+Þ� �ß���

Û1
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�����-.����/�A������� �*��+,���-./0 �

���0-+,5 66â999:66��99 <=> ?@A�BC 66â�99:66©999 <=> EF�-G

�99 <=>�Ù
1� ³´-+,���- &24+5 66�999:668999 <=> @A�C

66©999:66;999 <=> EF�-G 6999 <=>.+,HÍ���- N'���[\2¢�

qr lI3[RSÁ¼ 45y�Á¼.

�����!¯°67 RS
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3�4+5 8��:8�© �<=
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���b.����$ucd �*��+,efAg./0 ���*0b+,g

hAg£ D899:D8�9 <=µ¶4+ ?@A�1F;h EFAgG 699 <=µ¶ij.eG

� �5MM��
4+gh£ D8�9:D;99 <=µ¶kl Tst�*��C$umn ��

Tg��.�1
#� �5�O'���
�5îoep HÍ9*Y�� NI¾¿+

,2I5$uA��
� �O��
VêWq
8Ý9*�iÃÄ D8�9 <=µ¶C+,�

�ep.É�"�$uAgCb+ 9rRSYCcdÈX às1
3*�#btu45 

v��1
#�3Þ$3*Cwx.

;É0b`^ yb��#�;É@Ez./0 yb+,5 Dâ�9:D�99 <=µ¶Þ�.

eG� �5yb*ªl@{| 0b$uAg yb1
3*y��$}.

/0`^ ÎÏZ~HÍ$% �O'���[\;É¡I�� ôV às1
Vê�

�
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Vê��
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às�ì4£G 68�99 <=>k+.É��0+, �O9rT$���ep N��¾�A

gün ��
#�$ñ�+.G�£ �5��¼½1
�.+,ghA<� 68999 <=>

VA 3*$ñ­��+.É��� 1
�À¨$� y� N��+,k�Þ� {É

�*��+,�ôËÌ.
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Nn��ËÌ +,&'�-./0 �.+,5 6979:69�9 <=µ¶ ;@
0C 69�9:69;9

<=µ¶ EF�-G â�<=µ¶ ¾¿vó.st��¼½�1C�<4+ VêØÙÚÉ

���C�¬T­y� ��
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&24+I 6979 <=µ¶.Aà�4+� 6989
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�*¾¿$À N¼½¾¿+,¡I5��
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¿+,¤g-¥ 8999 <=µ¶ ��5�1{I��
ô4C ��99:8999 <=µ¶¦�.X1

4+¯°@k ��5 8�99 <=µ¶�·.}
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¯±£/0&'«+,g·KM ̀ �<Î��gh@��.N�Á[\�� ¬°Õ#

�±á Á²³´�¾¿+,�IØ�$µ /0g�­� 6©99 <=µ¶C�1+,.1� 

¾�¶�·C&'«�·¸G$ó��
êWq¹�Cº_.&'«+,|��»¼0� 

½�¾Ü��T &'«�ìl$ÐqJ�� C¿ø.

Â�À�ì�~Áp ��ÀìÂ3�ÃÄMµÅC³´ÀÆ�¶ê;Ç¹�.È&'«

1rÉÁ ïO¹�±Ê¹ËSC� &'«�ì|p£�� �ì0Ì$a.UF��|

��Í"KMÝÎ.
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�
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/00Ï$ÚÛ+,4 ��:�8Ü<=>VêÚÛ ©�:©8Ü<=>.@A�Ý�< DÜ<=>

ij.1rÉÁ/0¡I[\0ÌÞF$«¬ ôV¬°Õß+xy$z àñáâ+,×

Ø�Ù.#�/0 ��:�8Ü<=>C+,�5��Aã  �Á+,�ÙäÍáâ�O¬Ç 

$ø�¾¿ ôV/0g�MM �©Ü<=>ij­�¼½+,C¾¿.

å�ÈæÏ1rç 5JèC�é�13Gàê* +,5 �9Ü<=>VA �¢é£+

,ñ?¨×�Ù.T/0C�!$ø µÅñëì/î3* TÐ�$í�­� ��Ü<=>

C+,.Èîïðñ1r­#� HÍ�1Åéû¨$X�� 699:799 µ¶ N/0�!T

$í�RS ¡G+,� .

ò´Ï+,��s<� ó;;��ôò´Ï$ÚÛ4 â�:â©Ü<=> ÚÛ �D:�âÜ<=> 

EF�� 7Ü<=>.1���+,�áÐXõö1rgÞ÷4+¬ÇÁ¼.Ïøù1r#�

/0V����Á¼ ó�2E8+./0­Ïøù4+5 ©�D:©��Ü<=> kÏøù5 ��9

Ü<=>ij.

/0¬°Õ@±á UF+,Ö×`�Ü�U#.N�0Fú*¾�@k MM1r#�

�5gh��¤�¥� ôV+,5 ��Ü<=>l|�à ËÌ ëû¬°Õß+n�.
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 �5 ���� 6� �� �7

w x yz { |y} |~} ��} ��w �z�} ���} �|w} �w}} ��}}} ��w}}

w x y� { |�} |w} �}w ��} ��}} ��w} �|w} �w}} ��}}} ��w}}
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w x y� { �y}} �w}} �~y} �z}} �}y} �}w} ��|}}} ��ww}} �z�}} ���}}

w x �} { �y}} �w}} �~y} �z}} �}y} �}w} ��|}}} ��ww}} ��}}} ��w}}

w x �� { �y}} �w}} �~y} �z}} �}y} �}w} ��|}}} ��ww}} ��}}} ��w}}
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12	
/��0F��.

eG� �
/|	
 2 � 35 Ü����������e� �
q� 
/W��

�þ 500>/�VA�ì¬��n� 800ÜEL�VA¬��n T�ù¬�»� 21�M�

�����.�
/C	
É� z����2!é�ì�º
å��"#ØE�C[R�

�$R_%.

'()*+��,-./0�1234

·F &�'�V&'()*1ÉK+�,-.J/�0" ¾1�2G�1À3�4

,�,�5Cp6.eG� VW5K+�4,� à7,Y8X �ñ�XYC,9½:

,;5½3� XY,9[R6<årw $=EÈG>á}� `ÐEÈGÆ�?<¾��


�kd@,�A�B¾C)#Ê�D EÈE�
þ�F���?<p�.Á�2?àp

6 �1$uGH�2I/ 
J 5,-.�ÈK_`L½îM. �NòîG,½£;

OPCMQØ� a,�RC�Zb£�NS�.0"�T�ÞU¢òó· 10>C�5,Y. 

56789:;<=>?@AB8CD

TBP ½ 3V12NHC1 �¢ YW³�(X) 5Yû��àdu��W�Z�¡Ú�&�

C H20 =�TeC14.3TBP.H20� TeCI.H30·3TBP��CM[hst\]^�EÈ`EX C
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677å678]._ TBP W³�� ¢a�Ù`a�åbåcådå-åeMf N$�Ùgå

hMf C679J._ H2S04� HCli9jkW��q; �lm 97%CcådVê 90%b.

���5_WnoÙgåhMf.pqq+,_W³a_ 20%NH4CI { lNNaOH i9.TB

PW³x5��g_��³kr�.

s�t�uås�v�uå²tu Vê MiBK ¡5\]i9�¢ YW³�(X) C67

9—681å685J.²wu5 2.5—4XHI�� YW³�(X) �CM[hÁ 110V130C682.6

83J.MiBK�½ 3.5V7NHCl��NºW³�(X) `$W³�(x)[684J.MiBKås�t�

uås�w�u¡½ HI{ KI-H2S04({ HCl)i9�F��NºW³�(X)C612J.·��_

vtuW³�C4)[686J.½Úy]�z´{Ci9�_vtuC|à²sv�
}~Ä×

iñ¢VW³ Tel4.vtuIV Tel4 - 3ACÊ�W³�z´�.u�W³/0¼R°_5

M�´��. 

�Ç�å�CW³��¡R��XYC�� É��¥�q+,V\�Á�ìLxÈV

°_.

IREFGHGaNIJK!LMNOP

�KÎ½�µÅ(International Rectifier �ç IR)��Áàr��C��×
O�Ôµ

ÅCr����� ¾1UYTY�¬°R_
��×�´« (GaN) 1�0�E��BC�

�.

IR������ Oleg Khaykin#���R_ IR����C GaN0�E�ê IP�Ô�

�¦����
_3*no �J¾1/� �51�PáÏ����C�áºl VêÞ

�1�r¡2�ùC�� ?¢qÙµÅ£5¤¥¦§¨©�ªC$R�Ì;ª;¾.IR�

«FÇ GaN0�É1�r¡��C��n���ó¬� �5 3030ô­3C1� HEX

FET.

�Ç¾�®¯t IR 51�?<��C°±×²� ³V´�k¹�N�C���B;

�.;h��Cµ0� GaN 0�E���Á¦§"�¼R¶ °_C×�Æ· (FOM) À

� 10¸.?J IR¹`2CPº» ¼A3�µÅà�ânÁ¦§½¬¾�C1�?<0�.
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Khaykin �¿ç���¾`^ GaN 0��_� IR ô�ì%�lê�Ô¶. �ÀÍ

ÓÁ�0��NÂ�µÅ�¾Ë�E��EÈ��Ã��. 4`ô�;Ç�ÄâVÅyC

Æ_ TÐÇÈ}�³b~ÉC¾�.Ê

?Ë�Ì�ÍC GaN1���0�E� I IRh8 103C�� ��
Î�µA Ga

NÏÐ0����uê��C¾O.�kÆ�YC 150mmµA GaNÏÐ�;ÇC���B

ºÑ ���ÕÙ IR �þ¾�NÒCµ�B
/[� Á¦§½¬Ó�ÔC
ì¢�× Ga

N1����BE�.

	QRSTU�VWXNYZ[

·: ÕÖ×ñZ~ýØñWÙ2 à
Ú[ =ð 20143� ÛÜ
Ý�Ú_Ï 2

0153�NÞ���Ú_Ú�ß
Ý.

àeÅÕá
ÝÆ[ 2006/66/EC Câ�ãË /0 ÛÜ
Ý�ÏÚY&À¢�$Y

C 2% ¶ äå
Ý�ß
Ý�$���ÚY.̀ ·:Õá
ÝÆ[Cæ´çgÉAèâ�

ãË��æ" Ú±5éÜ
Ý�NÞ��ß
Ý�a_Ï��.�Ú[þbÕÖZ~Ô�E

EB��êÏ����AMWG�CXnË".

�FV� ë
Ýìíà�Iîï �ð��Ó�Z~ÍñCòóô6¦à p£õñ

Cö÷Çº.ë°
ÝÉZ~Cìí¼R�ð
Ý�CÏ��¡´�<ø ?sI
ÝÆ�

8º�CùÈñ ùÈÏC�_¼RIúû�Í"
Ý
Y�  a
Ý¨4��/��Ú

��&¢ÍÁ
Ý�¿Ðâü ýûþ 1��l���C��.NIë°
Ý±��� 


ÝC��ñooûþ 
�C$&'ZañcC��&Ï�	
 B¾Z~ìí.�3 1

J ���C 140Àõ¾Ø�¡�8G�&
Ïúüµ���V:�Càõ���� 5 20

Ó��� ���CÏìí�$��G���� Á�2ÏÉ���Z~C�� Ó��1

� G�µ��.àe�µ� ½ 20023� Ú±Æ�å3����à��ÚÏ�Ô ï


Ýå�Çå¶ ��C{���� �CFL�.�µ�g5!"Õá�r5�C�r�±A

¾N.

5
 #û#$M%½&
ÝÆ��ì�ê�Çº��x'C�´�� (\°#I/ 

½`�­3����ÃÄ<Î�Ô¿) ­á“*VZÍ
Ý”+XÆ�';���Ã�� Í

"�ìC,×u�.
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