
�������� �	
��
�������������������������� !"#�$�% & '�(���������)�'�!���*�!�$������������+,--./012.-�345012.- +3.6745012.-�0-8�9:5-�,--./012.- +;5-54012/5�<, +=57>421? +,.@AB010�C12D2E012.- +B2F210D�=.D>12.-G +,@�H4.8>71GIJ�KLMNOPL�QRSTU�NVU�WX�YSRTMLSVZ�[S\�]S\̂LV_�QRSZ̀Ra�bLMP�QTZMSc \̀Z�SV�WXdefgf�e�h�iffj���klmi�l�n�g�opkq�heprs�pj�nfmnlfth�u�lvfh�mufg�gfwfjs��f�ghx�ypse�ofq�jo�heprspjk�rgmq�kmmoh�sm�pjrmgq�spmj��jo�msefg�hfgupwfh��jo���qmufsmy�go�evq�jzwfjsgpw�hmwpfspfh�se�s�ngpmgpsp{f�sef�pjopupov�l|�}mpjk�if�mjo�~uml�splps�x�vjwfgs�pjs�x�wmqnlf�ps�x��jo��qipkvps���������x�sef�ymglo�ph�fjsfgpjk���hs�sfpj�yepwe�hmwp�l�vjwfgs�pjs��ph�gphpjk��jo�ifwmqpjk�fjsgfjwefo��jo�yefgf��igvns�fjupgmjqfjs�l�we�jkfh��gf�ifwmqpjk�sef�jmgq|�dm�ypj�mvs�pj�q�g�fs�wmqnfspspmj�qpo�hvwe�pjsfjhf�we�jkfx�ps�ph�fhhfjsp�l�se�s�ivhpjfhhfh�q��f�rlf�pilf�vhf�mr�o�s�x�pjwlvopjk�o�s��se�s�ph�epkel��wmjrpofjsp�l|def�o�s���jo�h�hsfqh�se�s�q��f�vn�sef�wmgf�h�hsfqh�hvnnmgspjk�wmgnmg�sf��wspupspfh��gf�emhsfo�fpsefg�mjzngfqphfh�mg�mj�wlmvo�hfgupwfhx��h��nngmngp�sfx��josefgf�ph��j�vgkfjs�jffo�sm��omns�jfy�sfwejmlmkpfh�hvwe��h�kfjfg�spuf��gsprpwp�l�pjsfllpkfjwf�������jo�sm�kfs�psh�wmqqfgwp�l�pjrg�hsgvwsvgf�fhs�ilphefo|��wwmgopjkl�x�ps�wep�s��fh��wwmvjs�mr�sef�rmllmypjk�segff�wmjhpofg�spmjh�pj�sef�hvnnl��mr�hfgupwfh��jo�hmlvspmjh|�����lmvo�pjsfkg�spmjdm�q��f�sef�qmhs�mr�sef�wlmvox�ps�ph�pqnmgs�js�sm�f�sg�ws�jfy�u�lvf�rgmq�sef�vhf�mr�f�phspjk�o�s��sm�pqngmuf�sef�frrpwpfjw���jo��kplps��mr�wvhsmqfght�lfk�w�h�hsfqh|��ps�wep�vjofghs�joh�wvhsmqfght�lfk�w��h�hsfqh��jo�vjofgs��fh�h�hsfq�pjsfkg�spmj��jo�qmofgjp{�spmj�pj�n�gsjfghepn�ypse�sefq�sm��wepfuf�sefpguphpmj�rmg�sef�rvsvgfx�ivplopjk��j�mnspq�l�wlmvo�fjupgmjqfjs�se�s�wmqipjfh�nvilpw�wlmvox�ngpu�sf�wlmvox��jo�mjzngfqphfh�gfhmvgwfh|�deph�fqnmyfgh�wvhsmqfghsm��wwflfg�sf�sef�vhf�mr�o�s��pj�sefpg�ivhpjfhhfh|������igpo�wlmvo�opkps�l�pjrg�hsgvwsvgf�j��ufg�lf��rgmq��ps�wepx��ps�wep�e�h�q�of��u�pl�ilf�sef�mnfg�spmj�l�f�nfgsphf��jo�h�hsfq�pjsfkg�spmj��jmyzemy�ps�e�h��w�vpgfo�rgmq�sef�wlmvo�ofnlm�qfjs�mrwmgf�qphhpmjzwgpspw�l�h�hsfqh�pj��gf�h�lp�f�rpj�jwf��jo�hmwp�l�pjrg�hsgvwsvgf��lmjk�ypse�psh�n�hs�ymg��mj�hvnnl�pjk�gflp�ilf��d�nl�srmgqh|��rrfgpjk�wvhsmqfgh��wempwf�mr�hfgupwfh��jo�vsplp{pjk��nngmngp�sf�~�hz�zhfgupwf���d�nl�srmgqh��llmyh�rmg�g�npo��jo�rlf�pilf�gfhnmjhfh�sm�sef�we�llfjkfh�sef��r�wf|�degmvkewmll�img�spuf�wgf�spmj�ypse��q�{mj��fi��fgupwfh���������se�s�fj�ilfh�sef�ofnlm�qfjs�mr��ps�wepth�hsmg�kf�sfwejmlmkpfh��jo�mnfg�spmj�l��jmyzemy�mj����x�ps�wep�ph��lhm��ilf�sm�ngmupof�e�igpo�wlmvo�fjupgmjqfjsh�se�s�r�wplps�sf�h�hsfq�ofnlm�qfjs��jo�qmoprpw�spmj��h�yfll��h�sef�qpkg�spmj�mr�h�hsfqh�se�s�emloepkel��wmjrpofjsp�l�o�s�|������j�kfo�hfgupwfhdm�efln�wvhsmqfgh�yem��gf�hsgvkklpjk�ypse���hemgs�kf�mr�f�nfgsh�pj�rpfloh�hvwe��h�sef�wlmvo��jo�hfwvgps�x��ps�wep�ngmupofh�q�j�kfo�hfgupwfh�se�s�hvnnmgs��dmnfg�spmj��jo�opkps�l�sg�jhrmgq�spmj�����|��nfwprpw�ll�x�seph�pjumlufh�vhf�mr�sef��ps�wep��nnlpw�spmj��flp�iplps���fjsfgh��������hfgupwf��jo�sef������lmvo�fgupwf�sm�hvnnmgs�wvhsmqfg��d�mnfg�spmjh|������oflpufgh�fje�jwfo�hfwvgps���jo�wmqipjfh��kplps���jo�gflp�iplps��segmvke�sef��vsmq�spmj�mr�wlmvo�h�hsfqmnfg�spmjx�yeplf�sef������lmvo��fgupwf�e�jolfh�sef�wfjsg�lp{fo�mnfg�spmj�l�q�j�kfqfjs�mr�wmgnmg�sf��d�h�hsfqh��h�sef��ifwmqf�l�gkfg��jo�qmgf�wmqnlf�|�vhsmqfg�ymg�lm�oh�w�j��lhm�if�gfovwfo�segmvke�hfgupwf�oflpufg���jo�rmgq�lp{�spmj�mr�sef����ngmwfhh�pj�sef��ps�wep��jsfllpkfjs��l�srmgq�������x���q�j�kfohfgupwf�rmg�nvsspjk�o�s��sm�vhf�se�s�ph�i�hfo�mj��j�f�sfjhpuf�sg�w��gfwmgo�mr�hvwwfhh|def�rmllmypjk��gspwlfh�ofhwgpif��ps�wep�hfgupwfh��jo�hmlvspmjh�se�s�nvs�sef�wlmvo�sm�vhf�rmg�wvhsmqfg�kgmyse�pj�sef�hfgupwfh��jo�nl�srmgqh�w�sfkmg���jo�sefq�j�kfo�hfgupwfh�w�sfkmg�|��=55�1�5�D2G1�.���@4085�04�G� 

¡¢£¤¥¦¢�§̈ ©¢̈ª



�

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

��� ����������!��	�
���������"���#�	�����$�%%�������� &����	&��������'(��	���'(��"���$����
��	���)����	�����*+�$�%%���,-.�/0�1�2/3245�674/1847�05097:�1;:/</09619/=<�>6=;?@9�A=6�2586/;�1<;�:?49/B@4=?;�7<C/6=<:7<90D�E27�,-.�F4=?;�G76C/@7�1;:/</09619/=<�>419A=6:�/0�0?>>4/7;�10�10=A9H167B10B1B076C/@7�IG11GJD�K/91@2/�210�7<21<@7;�/90�=8076C18/4/95�14=<3�H/92�9219�=A�,-.�L760/=<�.M�9=�C/0?14/N7�927�=C76144�0=?<;<700�=A�7<9/67�OE�05097:0DO<976=>7619/=<�H/92�@4=?;�076C/@70�210�140=�877<�:1;7�710/76�H27<�1?9=:19/<3�@=::76@/14�076C/@70�9219�0>1<�=<B>67:/070�1<;�@4=?;�7<C/6=<:7<90D�P5�;=/<3�0=QK/91@2/�/0�140=�A1@/4/919/<3�1;1>9/=<�9=�@21<3/<3�8?0/<700�7<C/6=<:7<90�1<;�@=<96/8?9/<3�9=�/:>6=C7:7<90�/<�8?0/<700�670/4/7<@7�1<;�13/4/95D�E2/0�/0�1@2/7C7;926=?32�H/;76�1;=>9/=<�=A�@4=?;B<19/C7�97@2<=4=3/70�1<;�927�:=;76</N19/=<�=A�@=67�8?0/<700�05097:0�A=6�927�@7<9614/N7;�1;:/</09619/=<�=A�/<@6710/<345�41637�1<;@=:>47R�@=6>=6197�OE�05097:0�9219�21C7�:/R7;�=<B>67:/070�1<;�@4=?;�@=<A/3?619/=<0DS4=<3�H/92�?9/4/N/<3�,-.�10�1�:1<137;�076C/@7�A=6�927�@4=?;�/<�927�,1>1<�6=44=?9�=A�K/91@2/�S>>4/@19/=<�T74/18/4/95�F7<9760�IKSTFJQ�K/91@2/�140=�/<97<;0�9=@=<96/8?97�9=�@=6>=6197�UV�1<;�0=@/14�/<<=C19/=<�/<�1�H/;7�61<37�=A�A/74;0�85�47C7613/<3�37<7619/C7�SO�/<�1>>4/@19/=<0�0?@2�10�7<184/<3�?0760�9=�91W7�=<�:=67�=A927/6�=H<�05097:�1;:/</09619/=<D���� ������������&����	&��������	�
�������������'(���������	��������	����

XYY�Z[Y�\]̂Z�_̀�abcdeYfdcĝhij��$�
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Hitachi Review is a technical medium that reports on 
Hitachi's use of innovation to address the challenges 
facing society. 

The Hitachi Review website contains technical papers written by Hitachi 
engineers and researchers, special articles such as discussions or interviews, 
and back numbers. 

Hitachi Hyoron
(Japanese) website

https://www.hitachihyoron.com/jp/

Hitachi Review
(English) website

https://www.hitachihyoron.com/rev/

Hitachi Review newsletter delivers the latest information about Hitachi Review 
when new articles are released.

https://www.hitachihyoron.com/jp/?utm_campaign=pdf&utm_source=jp&utm_medium=appx
https://www.hitachihyoron.com/rev/?utm_campaign=pdf&utm_source=rev&utm_medium=appx



