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� VWXYZ�O�����?J��o\B�(OFT: Optical Fourier Transformation)2"#

f!�!�:;<���`a?WX�l2y�EFH�IV��O����J��o\B

�2@��:;<9��� OTDM`a@��(#f�V`aMN?�������2y�

E!IP?���� ¡t OOK (On-Off Keying)¢£�¤� 160 Gbit/s (4×40 Gbit/s)`a�¥

HF�¦§O 200 km¨©�UE!`a��2�600 km �6ª�«�5�¬��®F

¯°f!I524 km`a±�²³f!´�µ¶��¥HF�OFT2#H�H·¸�OY¹¥

¤ºY¹_^�»�¤�ts���¤�\¼��^½�¾¿����OFT2#HF��2

ÀÁ5�¬��¤��^½�ÂÃf!I600 km `a±�O OFT ±�Ä�^½�ÅÆ5�

��´�µ 10
-9�¥Ç�j=�ÈÉkÊË� 2.7dBÌÍÎ�!I¨Ï?���OFT2#H

�¬��¤�Ð³�\¼��o�`a2@A5�¬��¯°f!I 
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� VWXYZ�O�10Ò40 GHz
Ó)Ôjk_lm¥¤ºP?ÕÖMN�×5�WX2Ø

®FH�IÙ�ÚÛÜ�Ý�}]�u?;Þ�ß&àrª�áÙ�Ú_È>�kOâJ?

Ä?Îfã�fF#H�¬���G�!®�JKLäÇ��åJæç9è²YZé?ª%

Hê#�ÜëÎ�FH�IV��O]�uìíîï�à
��Ýðo�9ñ^�\�^�

2òóf�ß&ìíî�26ª�iå5�¬��¤��líôtõ?Ð³ö�¥HF÷ø

��EFH!Ù�Úù�»2úÕ5�¬��¯°f!IÎ¿�\�^�û[?ü��]�

uìíî�2Û�ÕÖ5�¬��¤��líôtõ2 1 GHz¨Ïýþ��5�¬��¯°

f!I 

 !VWXYZ�OV�Ý�}]�u2��>^tlíî�f!�!�~¯? Cs �[

líî�Cs �[J�è�?�l����	�H�IV��O��>^t?ôtõ2 Cs ?

ì
ôtõ(9.1926 GHz)?ô���st��Ë��k��BöÎ����tB�Î�FH

�H��>^t2 Cs�����ó�5�¬��¤���ÜÐ³�?�Ï�¯°f!IV¢

£�¤�ôtõÐ³�O�Y���=1,000 s¨Ï�¦§?�����t¢£2:R�Ð³�

��¯Î���=5000 s�O 8.0 10
-14��5�¬�2!f!I 

 

"���� 1.5 �m����� !"�#$%&'()*+,����� 

� J?��2"#f!)#�]��KL�;���J²³MN�O�ôtõ2Ð³öf!

J$�%&'�U�IVWXYZ�O�� Ù�Ú�Ý�}]�u?líôtõ2t� 1.55 

�m
?½()]�Y[(C2H2)?*+r�Ð³ö5�¬��¤��àrªß&:;Ð³��

Ý�}]�u?�l����	�H�IV��OôtõÐ³ö,�e#5�J��B�î

?ü�¶�?�Ï�¿º�-.ÕÖ/0?Ì12yH�Î¿�234ª� 1 GHz?:à


�J�Ëk�(FBG: Fiber Bragg Grating)2#H�¬��¤��V]�u?ôtõÐ³�¥¤

ºL5�?6ª�ÌÍ26E!IP?����Y���=1 sÒ100 s� 2 10�11�H7;H

ôtõÐ³�2@Af!I !�]�uôtõ? FBGé?8��¼�9�|¥¤º½()

]�Y[*+ré?8�Ð³ö?½k:o;�2~�f�CPU2<=f!ôtõÐ³ö]

�u>?2@Af!I�

 

-.&/012345&'()6789:����� 

�@�,�>�A�Ý�}(PCF: Photonic Crystal Fiber)OBCï�DE2ôÜ��F?f

!J�Ý�}�U�IDE?6GÎ�F?2(G�H³5�¬��¤EF�¦§?�Ý�

}�OI¿��HõJ?KLMHJc¶�2@A5�¬���G�IVWXYZ�O�PCF

?�l�P?JKLé?ê#�×fFÄNO��WX2Ø®FH�IV��O�t�850 nm

�� Ù�Ú�P5� PCF 2PQf�Î¿�� Ù�Ú AlGaAs VCSEL (Vertical Cavity 

Surface Emitting Laser)�¿º� Si-APD (Avalanche Photo Diode)2��¸��¬��¤��

800 nm
� 10 Gbit/s-5 kmJ`a�¯°f!I5 km`a±�O PCF?RÃ(5.2 dB/km)�¤

� S/N S�Tö5�!®�´�µ 10
-9�¥HF 3.5 dB?j=�ÈÉkÊË�mUFH�I

fßf´�µ��^½O¾¿�V�\¼��o�`a�@A�GFH�IV`aMN�¤

�J��W���X?i���? 800 nm;<JKL2Y)_��@A5�¬���G�I 
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����������|m���,=#�$�,OX\���gh�e�[��]9

���� �¡¢£\z{|I()�������|m���LM¤\¥Yt�����

�L�dY¦§¨©ª THz:.K�LR«X¬�bc¥xy	®}~ LiNbO3BPPLNC

��L¯°�±²T³1XYt1.5�m ´���+,-]8µ�j¶|�·¸¹L�dY2

Sº 2:��L PPLN��»�¼x:½� !¬O�891¾3THz¿À�x:Á��%

THz Â@m.K]8µÃÄ THz :.K�`ÅXYtUY��������	 DAST


4'-dimethylamino-N-methyl-4-stilbazolium tosylate�������������������

����	��� !"#$%�&'�()*+#$,-./012345�, DAST �	/

67489:;<�=>�1?40THz
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| �  LAN ij01M}~a8�"#<�"#!"#$%&�m���@tuMx7

8{����������������*��"#hb����y��1 ��"#��

����M�������� ID �45�������Mx78{ 

�{|���������
��
�����RF ���� 
�� 

| ���%�K� ¡b¢£¤¥¦M~y8�§¨©�ª OFDM (Orthogonal Frequency 

Division Multiplexing) hb~45,%«¬® (FFT) ¥¦�¯°Mx78{�8�5GHz ±

� LAN ~3²³K�A�� RF B´µ"n¶µ� CMOS ·b�ª¸¹��¯°Mx7

8{ 

º{|!�"#� 3 $%&' SiP (System in a Package) () 

| »H¼½�/.<M 3 ¾¿UÀ�ÁP�2Â�4��±�Ãn%oe<�UÀNO�

����:  
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���� 
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2�34���567�8 
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FÁPM��a8{��ÄÅÆ'(� SBB (Stud Bump Bonding) �Ç6%�M~y8�

4��È· ¦�Éy��¯°@ÊËMx78{ 

Ì{|MOCVD *+,- AlN ./012�34567 (SAW) 8,9./: 	7;<= 

(FBAR) >? @ 

| �  LAN ±Í�F 2.4GHz ±�2Î 5GHz ±~� RF , �#¬��,����

4qOÏMX`a�SAW �2Î FBAR ,����ÐÑ@ÒÓMx78{���ÔÕW�

5GHz±~ FBAR�ÒÓ@ÊËMx78{ 
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Fig.Fig.Fig.Fig.    1111    Change in (top) lattice constants, a, c, (middle) 
Ms and (bottom) Ku

grain as a function of the Ir content 
for c�plane�oriented CoIr films using (triangle) Ti/ 
Ru and (circle) Ta/ Pt/ Ru underlayers, respectively.

Fig.Fig.Fig.Fig.    2222 Envelopes for perpendicular double-layered 
media using c�plane�oriented CoIr film as SUL. 
The Ir composition was fixed to 18 at.%, and the 
effective thickness of CoIr was set to (a) 120, (b) 80, 
(c) 60, and (d) 40 T·nm. “A” and “B” indicates the 
positions of observed spike noise. The effective 
critical thickness, Bsdcrt, calculated from the 
experimentally obtained Ms and Ku

grain, is also 
shown. ���
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A»JJKLMN� OPQRSPTU� QV� K� WXKYTXZ� [SXPK\� [ST]QP �̂

_QZRQLS �̀ QV� aKYSbL� WXcMTL�� OPQNd� QV� TeS� fggh�

iYTSPYKTMQYK\� jQMYT� _QYVSPSYNS� QY� [SXPK\� [ST]QP^L��

RRdkkglmkkg�� nQYTPSK\� _KYK`K�� jX\U� fggh�� od�

[K^KZMUK��nd� aMYpQ��qd� rK^KeKLeM�� sd� sKTQ�� KY �̀ ad�

[K^KpMZK�

A�JtSTPMSuK\� OPQRSPTU� QV� vLLQNMKTMuS� nSZQPU� ]MTe�

[SwKTMuS� tSLMLTKYNS�� OPQNd� QV� TeS� fggh� iYTSPYKTMQYK\�

jQMYT�_QYVSPSYNS� QY�[SXPK\�[ST]QP^L�� RRdkk�mkkxf��

nQYTPSK\�_KYK`K��jX\U�fggh��od�yKUK^K]K��yd�zM��KY �̀ad�

[K^KpMZK�

A{J� � � vPTMVMNMK\� [SXPK\� [ST]QP^mMYLRMPS �̀ WXKYTXZ�

v M̀KcKTMN�|uQ\XTMQY�v\wQPMTeZ�]MTe�|YSPwU�}MLLMRKTMQY��

OPQNd�QV�fggh�iYTSPYKTMQYK\�sUZRQLMXZ�QY�nqzrv��RRd�

kx�mfgk��JPXwSL��JS\wMXZ��qNTd�fggh��nd�aMYpQ��sd�sKTQ��

od�[K^KZMUK��KY �̀ad�[K^KpMZK�

A~JrSZRQPK\� sS�XSYNSL� QV� OKTTSPYL� ]MTe� KY� iYuSPLS�

�XYNTMQY� }S\KUS �̀ [SXPK\� [ST]QP �̂� OPQNd� QV� fggh�

iYTSPYKTMQYK\� sUZRQLMXZ� QY� [qzrv�� RRd� fhlmfh��

JPXwSL��JS\wMXZ��qNTd�fggh��jd�suSeQ\Z��od�yKUK^K]K�

KY �̀ad�[K^KpMZK�

A�JiYV\XSYNS� QV� [QY\MYSKPMTU� QY� TeS� zMZMTmNUN\SL� QV�

[SXPK\�[ST]QP^L�]MTe�vLUZZSTPMNK\�_UN\MN�_QYYSNTMQYL��

OPQNd�QV�fggh�iYTSPYKTMQYK\�sUZRQLMXZ�QY�[qzrv��RRd�

�hm��g��JPXwSL��JS\wMXZ��qNTd�fggh��sd�sXSYKwK��od�

yKUK^K]K�KY �̀ad�[K^KpMZK�

A À J � � � }SLMwY� KY �̀ iZR\SZSYTKTMQY� QV� sTQNeKLTMN�

[SXPQLULTSZ��LMYw�s�W�zQwMN�_MPNXMTL�� i|||�rPKYLd�

vRR\MS`� sXRSPNQY`XNTMuMTU�� uQ\dkh�� YQdf�� RRd�fgm�f���

jXYS�fggh��rd�aQY`Q��nd�aQcQPM��rd�qYQZM�� KY �̀ad�

[K^KpMZK�

A¼JtSTPMSuK\�OPQRSPTU�QV�vLLQNMKTMuS�nSZQPU�JKLS �̀QY�

iYuSPLS��XYNTMQY�}S\KUS �̀[SXPK\�[ST]QP^L��i|i_|�rPKYLd�

�XY`KZSYTK\L��uQ\d�|��mv��YQd����RRdfkxfmfkxx��vXwd�

fggh��yd�zM��od�yKUK^K]K��KY �̀ad�[K^KpMZK�

A�J[SXPQZQPReMN� �XKYTXZ� NQZRXTKTMQY� ]MTe� SYSPwU�

M̀LLMRKTMQY��OeULMNK\�tSuMS]�v��uQ\d�f��[Qd�h��Rd�ghf�f���

[Qud� fggh��nd�aMYpQ�� sd� sKTQ��od�[K^KZMUK�� KY �̀ad�

[K^KpMZK�

A�J�SYSPKTMQY�QV�uSPU�L\Q]�YSXPQYK\�PeUTeZL�KY �̀NeKQL�

YSKP� TeS� yQRVcMVXPNKTMQY� MY� LMYw\S� YSXPQY� ZQ`S\L�� jd�

_QZRXTKTMQYK\�[SXPQLNMSYNS�kx���fhm�h��ÎfgghÐ��sd}QM�

KY �̀sdaXZKwKM�

A¾J� vXTQZKTMN� PSRKMP� ZSNeKYMLZ� QV� LSNPST� LeKPMYw�

LTQPKwS� LULTSZ�� rPKYLd� i|i_|� �XY`KZSYTK\L� |��m}��

xkmxh� ÎfgghÐ�� }dyKUKLeM�� rdnMUKZQTQ�� sd}QM� KY �̀

sdaXZKwKM�

A»�J� � JMVXPNKTMQY� vYK\ULML� QV� TeS� yQ`w M̂YmyX�\SU�

|�XKTMQYL��iY��ÎadvdzMY`LKU�ST�K\d�|`LdÐ�nQ`S\MYw�MY�TeS����

����������



[SXPQLNMSYNSL�� �PQZ� JMQ\QwMNK\� sULTSZL� TQ�

[SXPQZMZSTMN� tQcQTMNL� ÎfY �̀ S d̀Ð�� _eKRTSP� k��

RRdlhxml��� _t_� Ot|ss� ÎfgghÐ�� sdsKTQ�� yd�X^KM��

rd[QZXPK�KY �̀sd}QM��

A»»J� �JMVXPNKTMQY�vYK\ULML� QV� K�[QY\MYSKP�}UYKZMNK\�

sULTSZ�nQ`S\�QV�nUQNKP M̀K\�_S\\L�KY �̀ iTL�tS\KTMQY� TQ�

}PXw�sSYLMTMuMTU��OPQNd�QV�si_|�vYYXK\�_QYVSPSYNS�fggh��

RRdkk�mkk��ÎfgghÐ��sd[KwKTK��[drK^KeKLeM��sd}QM�KY �̀sd�

aXZKwKM�

A»�J�}STSPZMYKTMQY� QV�OPQTSMY� sTPXNTXPSL� cU�_\XLTSP�

qRTMZM�KTMQY�]MTe�K��KXLLMKY�qcpSNTMuS��XYNTMQY��OPQNd�

QV�si_|�vYYXK\�_QYVSPSYNS�fggh��RRdkgmkkf�ÎfgghÐd��

td�LXM��odrKZXPK��sd}QM�KY �̀sdaXZKwKM�

A»{J�sUYNePQYM�S �̀TeSTK�PeUTeZ�LS\SNTMQY�MY�K�`SYTKTS�

wUPXL�YST]QP �̂ZQ`S\��OPQNSS M̀YwL�QV� TeS� iYTSPYKTMQYK\�

jQMYT� _QYVSPSYNS� QY� [SXPK\� [ST]QP^L� ÎfgghÐ�

RRdlghmlgxd�� aKTLXZM� rKTSYQ�� yKTLXQ� yKUKLeM�� KY �̀

sKTQPX�iLeM�X^K�

A»~J�v�LM\MNQY�PSLQYKTSmKY`mVMPS�YSXPQY�cKLS �̀QY�TeS�

�Q\TSPPK� LULTSZ�� OPQNSS M̀YwL� QV� TeS� iYTSPYKTMQYK\�

sUZRQLMXZ� QY�[QY\MYSKP� reSQPU� KY �̀ MTL�vRR\MNKTMQYL�

ÎfgghÐ� RRd�fm�h�� aK�X M̂� [K^K`K�� rSTLXUK� vLKM��

oQLeMeMTQ�vZSZMUK��KY �̀yKTLXQ�yKUKLeM� �

A»�JtSLQYKTSmKY`m�MPS� [SXPQY â�F�[×*9

_nqs ��ÓÔ�'ÈÄ?�� [_fgghm�x� ÎfgghÐ�

RRd�hmlg'��"�'����'�����

A»ÀJ����È����ñ�ÚÛ;<�����

�� ÓÔ6¶�¡i�D�¢o9'ÈÄ?���Q\d�

kgh��[Qd�lk�Î[zOÐ�ÎfgghÐ�RRdlmhf'£¤¥¦'*§
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A»�JOKPKZSTSP� QRTMZM�KTMQY� QV� K� jQLSReLQY� \KTNeMYw�

`PMuSP�cKLS �̀QY�cMTmSPPQPmPKTS�LMZX\KTMQYL��OeULMNK�_��

uQ\d�lf�ml�k��OKPT�f��k�qNTQcSP�fggh��RRd�k��gmk�����yd�

aQpMZK��od�oKZKLeMPQ��ad��XpM]KPK��[d�oQLeM̂ K]K��vd�

�XpMZK M̂��yd�rSPKM�KY �̀sd�oQPQ�X� �

A»¾J� � _QYLM̀ SPKTMQY� QV� \QwMN� LUYTeSLML� KY �̀ N\QN �̂

M̀LTPMcXTMQY�YST]QP^L�VQP�s�W�\QwMN�NMPNXMTL��OeULMNK�_��

uQ\d�lf�ml�k��OKPT�f��k�qNTQcSP�fggh��RRdk��mk�xf��vd�

v M̂ZQTQ��od�oKZKYKLeM��[d�oQLeM̂ K]K��vd��XpMZK M̂��sd�

oQPQ�X�KY �̀yd�rSPKM�

A��J�}SLMwY� KY �̀ MZR\SZSYTKTMQY� QV� `QXc\S� QLNM\\KTQP�

TMZSmTQm M̀wMTK\� NQYuSPTSP� XLMYw� s�W� \QwMN� NMPNXMTL� ��

OeULMNK�_��uQ\d�lf�ml�k��OKPT�f��k�qNTQcSP�fggh��RRd�

k�xxmkg��� rd� [MLeMwKM�� nd� iTQ�� [d� oQLeM̂ K]K�� vd�

�XpMZK M̂��yd�rSPKM�KY �̀sd�oQPQ�X�

A�»J� � � fg��y�� QRSPKTMQY� QV� cMTmLSPMK\� eKY`LeK M̂Yw�

LULTSZL� XLMYw� KLUYNePQYQXL� s�W� \QwMN� NMPNXMTL�� i|||�

rPKYLd�vRRMS �̀ sXRSPNQY`XNTMuMTUd� uQ\d�kh�� jXYS�fggh��

RRdfhhmfh���nd� iTQ�� ad� aK]KLK M̂�� [d� oQLeM̂ K]K�� vd�

�XpMZK M̂��yd�rSPKM��sd�oQPQ�X�

A��J� �_eKPKNTSPM�KTMQY� QV� l�a�_nqs� `SuMNSL� KY �̀

NMPNXMTL� VQP� eUcPM̀ � jQLSReLQYm_nqs� LULTSZL�� i|||�

rPKYLd�vRR\MS �̀sXRSPNQY`XNTMuMTUd�uQ\d�kh�� jXYS�fggh��

RRdf�mfk��[d�oQLeM̂ K]K��rd�rQZM̀ K��nd�rQ^X`K��Wd�

zMX��Åd�nSYw��sd�td�ÆeMTS\SU��rd��KY�}X�SP�

A�~J� � � v`uKYNS �̀ `SLMwY� KRRPQKNeSL� VQP� s�W� \QwMN�

NMPNXMTL�cKLS �̀QY�TeS�cMYKPU�̀ SNMLMQY�̀ MKwPK��i|||�rPKYLd�

vRR\MS`� sXRSPNQY`XNTMuMTUd� uQ\d� kh�� jXYS� fggh�� RRd�

��gm�����rd�[MLeMwKM��nd�iTQ��[d�oQLeM̂ K]K��ad�qcKTK��ad�

rK^KwKM��[d�rK^KwKM��vd��XpMZK M̂��yd�rSPKM��sdoQPQ�X�

A��J��|PPQP�PKTS�TSLT�QV�\KPwSmLNK\S�s�W� M̀wMTK\�NMPNXMT�

LULTSZL��i|||�rPKYLd�vRR\MS �̀sXRSPNQY`XNTMuMTUd�uQ\d�kh��

jXYS�fggh��RRd�lfml�g��ad��XpM]KPK��[d�[K^KpMZK��rd�

[MLeMwKM��nd�iTQ��[d�oQLeM̂ K]K��vd��XpMZK M̂��yd�rSPKM��sd�

oQPQ�X�

A�ÀJ� qcLSPuKTMQY� QV� �XKYTM�S �̀ SYSPwU� \SuS\L� MY� K�

jQLSReLQY� pXYNTMQY� XLMYw� s�W� NMPNXMTL�� i|||� rPKYLd�

vRR\MS`� sXRSPNQY`XNTMuMTUd� uQ\d� kh�� jXYS� fggh�� RRd�

��lm���� od� oKZKYKLeM�� nd� iTQ�� vd� rKwKZM�� [d�

oQLeM̂ K]K�

A�¼J|VVSNT�QV�|`wS�JQXY`KPMSL�QY�jQLSReLQY��QPTMNSL�MY�

zKUSPS �̀ yMwemrN� sXRSPNQY`XNTQPL�� OeULd� tSud� zSTTd�

x��gxggfÎfgg�Ð��ndnKNeM̀ K�

A��J� � sTPXNTXPS� QV� K� WXKYTM�S`� �QPTS�� YSKP� TeS�

J_smJ|_�_PQLLQuSP� MY� KY�vTQZMN��SPZM��KL��OeULd�

tSud�zSTTd�xl��klglgkÎfgghÐ��ndnKNeM̀ K�KY �̀rdaQUKZK��

A�¾J_QS�MLTSYNS�QV��QPTS��zM�XM̀ �KY �̀sQ\M̀ �MY�tQTKTMYw�

JQLSm|MYLTSMY� _QY`SYLKTS�� jdzQ]� rSZRd� OeULd� k����

�kÎfgghÐ��ndnKNeM̀ K��[dsKLK��KY �̀ydnKTLXZQTQ�

A{�JjQLSReLQY�yK\Vm�XKYTM�S �̀�QPTMNSL�MY�zQYw�s�XKPS�

RM� jXYNTMQYL� KPQXY �̀ `m`QT�� OeULMNK� _� lf�ml�k��

kh��mkhkÎfgghÐ��ndnKNeM̀ K��rdaQUKZK��ndaKTQ��KY �̀

rdiLeM̀ K�

A{»J� � � � � � � �WXKLMmRKPTMN\S� LRSNTPXZ� QV� YKYQmLNK\S�

NQYuSYTMQYK\�KY �̀XYNQYuSYTMQYK\�LXRSPNQY`XNTQPL�XY`SP�

ZKwYSTMN�VMS\̀ ��OeULMNK�_�lf�ml�k��lkmlhÎfgghÐ��nKLKPX�

aKTQ��yMLKTK^K�sXSZKTLX��nKLKeM̂ Q�nKNeM̀ K�� �

rQZMQ�aQUKZK�KY �̀rK^S^K�X�iLeM̀ K�

A{�J�QPTS��`UYKZMNL� MY�YKYQmLNK\S �̀LXRSPNQY`XNTMYw�

NQZR\S�� LTPXNTXPSL� Î̀ m`QTÐ�� OeULMNK� _lf�ml�k��

kffmkf�ÎfgghÐ�� nKLKUX M̂� v^Q�� nKLKeM̂ Q� nKNeM̀ K��

rQZMQ�aQUKZK��rK^S^K�X�iLeM̀ K�KY �̀nKLKPX�aKTQ�� �
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Spectroscopic Ellipsometer: d [nm]
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j��Fij������Koga et. al., Phys. Rev. 

Lett. 88, 126601 (2002)	G�pR�^{e���

�|Ub?Al(Ga)Sb/InAs/Al(Ga)Sb Z¡¢G£¤?

�¥¦gG(Z§¨©�R� U?Rashba ��k

ªcbG«¬�u®R¯de 
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cb?�k¿{ Al(Ga)Sb/InAs/Al(Ga)Sb Z¡
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-------------------------------------------------------------------------

æjÏ�ï�VL1115VL1115VL1115VL1115�not intentionally doped! 

GaSb (cap)   5nm 

Al0.5Ga0.5Sb   20nm 

InAs    20nm 

Al0.5Ga0.5Sb   20nm  

GaSb/AlSb SL (�15)  60nm 

AlSb    75nm 

GaAs buffer   150nm 

SI-GaAs(001) «ð   

 

æjÏ�ï�VL1143VL1143VL1143VL1143�not intentionally doped! 

GaSb (cap)   5nm 

 AlSb    15nm 

 InAs    15nm  

 AlSb    15nm 

 GaSb(2.5nm)/AlSb(2.5nm) SL (�200) 1000nm 

 AlSb    75nm 

GaAs    150nm 

SI-GaAs(001) «ð 

 

æjÏ�ï�VL1144VL1144VL1144VL1144�modulation doped sample!

GaSb (cap)   5nm 

AlSb    15nm 

InAs    15nm 

AlSb    12.5nm 

n-InAs�Si �-doped 3�1012 cm-2! 1.2nm 

AlSb    25nm 

GaSb(2.5nm)/AlSb(2.5nm) SL (�200) 1000nm 

 AlSb    75nm 

GaAs    150nm 

SI-GaAs(001) «ð 

-------------------------------------------------------------------------
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VL1115VL1115VL1115VL1115� 

�C ��H�, 

77K ��H�, 

50mK e8��'(ZQRuvB�[ 

VL1143VL1143VL1143VL1143� 

�C �=19500 cm2/Vs, NS=1.4�1012 cm-2 

77K �=74400 cm2/Vs, NS=6.6�1011 cm-2 

60mK(��W�Vg=0.0V) NS=2.2�1012 cm-2 

4.2K (��X)         NS=7.9�1010 cm-2 

60mK(��X)         NS=8.8�1010 cm-2 

VL1144VL1144VL1144VL1144� 

�C �=26500 cm2/Vs, NS=2.1�1012 cm-2 

77K �=61000 cm2/Vs, NS=1.5�1012 cm-2 

60mK(��W�Vg=0.0V) NS=1.3�1012 cm-2 

60mK(��X)          NS=1.4�1012 cm-2 
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      Fig. 2 Diagram of SOA FSF laser 
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4th International Conference on Silicon Epitaxy and Heterostructures (ICSI-4) 
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1. “History and Novel Developments in Si Based Hetero- and Nanostructures”, G. Abstreiter (Tech. 

Univ. München) 

2. “Thirty Years of Silicon Molecular Beam Epitaxy and The Flourishing of Silicon Heterostructures”, 

Y. Shiraki (Musashi Inst. Technol.) 
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1. “Study of CVD High-k Gate Oxides on High-Mobility Ge and Ge/Si Substrates”, S.V. Elshocht 

(IMEC) 

2. “Enhanced Si and B Diffusion in Semiconductor-grade SiO2 and The Effect of Strain on Diffusion”, 

M. Uematsu (NTT Basic Research Laboratories) 

3. “Si Microphotonics for Optical Interconnection”, K. Wada (Univ. Tokyo) 

4. “Light Emission and Optical Gain from Nanostructured Silicon”, N. Daldosso (Uni. Trento) 

5. “Silicon Nanotubes: Synthesis and Characterization”, P. Castrucci (Univ. ROMA) 

6. “Silicon Nanocrystal Memories and Single Electron Transistors”, T. Hiramoto (Univ. Tokyo) ���
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7. “The Role of Point Defects in Strain Relaxation in Epitaxially Grown SiGe Structures”, A.F. 

Vyatkin (Russian Academy of Sciences) 

8. “Strained Ge MOSFET Technology and Beyond”, E.A. Fitzgerald (MIT) 

9. “Silicon-Based Single-Electron Devices”, Y. Takahashi (Hokkaido Univ.) 

10. “Alloying and Ordering of SiGe Islands”, O.G. Schmidt (Max Planck Inst.) 

11. “Self-assembled Semiconductor Nano-structures on Si by Epitaxy”, Z.M. Zhao (UCLA) 

12. “Non-selective and Selective Thin SiGe Strain-Relaxed Buffer Layers: Growth and Carbon-induced 

Relaxation”, M. Caymax (IMEC) 

13. “Atomic Control of SiGe Epitaxy and Doping”, B. Tillack (IHP) 

14. “Towards a Si/SiGe Quantum Cascade Laser for Terahertz Applications”, D.J. Paul (Univ. 

Cambridge) 

15. “SiGe Superlattices Designed for Efficient IR Light Emission”, P. Werner (Max Planck Inst.) 

16. “SOI, sSOI and Strain Engineering for CMOS technology”, D.K. Sadana (IBM) 

17. “A hp22 nm Node Low Operating Power (LOP) Technology with Sub-10 nm Gate Length Planar 

Bulk CMOS Devices”, N. Yasutake (Toshiba) 

18. “The Critical Role of Epitaxy in The Fabrication of Enhanced Mobility Substrates”, M. Kennard 

(Soitec) 

19. “Oxgen-Vacancy-Induced Threshold Voltage Shifts in Hf Related High-k Gate Stacks”, K. 

Shiraishi (Tsukuba Univ.) 

20. “Formation of Si/Ge Nanostructures at the Atomic Level - Observed by STM”, B. Voigtländer 

(Forschungszentrum Jülich) 
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First International Workshop on  

New Group IV Semiconductor Nanoelectronics 
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1. “Infrared Photodetectors with Ge/Si Structures”, E. Kasper (Univ. Stuttgart) 

2. “Engineered Substrates and their Future Role in Microelectronics”, E.A. Fitzgerald (MIT) 

3. “Ge/Si nanostructures: Control of dot size, position by selective epitaxy and influence of point 

defects”, V. Le Thanh (CRMC-N/CNRS) 

4. “Atomic Layer Processing for Doping of SiGe”, B. Tillack (IHP) 

5. “Characteristics and Integration of Selectively grown Strain-Relaxed SiGe buffer layers”, M. Caymax 

(IMEC) 

6. “Control of Charged States of Silicon-Based Quantum Dots and Its Application to Floating Gate 

MOS Memories”, S. Miyazaki (Hiroshima Univ.) 

7. “Strained-Si/SiGe/Ge-On-Insulator CMOS and Substrate Technologies” S. Takagi (MIRAI-AIST and 

Univ. Tokyo) 

8. “MOSFETs in Strained Heterostructures on Insulator” J.L. Hoyt (MIT) ���
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The 1st RIEC International Workshop on Spintronics  – Spin Transfer Phenomena – 
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The 2nd International Symposium on 

Ultrafast Photonic Technologies 
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The Third International School and Conference on  

Spintronics and Quantum Information Technology (SPINTECH III) 
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2005 Microwave Workshops & Exhibition (MWE 2005) 
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MWE (Microwave Workshops & Exhibition) �������������� APMC 
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