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. GEM&ÿìu²ÐÏ´^uâfÔnÚX1
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. GEM&ÿì��(�´�n²£ª

�n�(�|¤, þe�7áÔ�, þÝ35—10µm

��, ¥m�àzæX� (Kapton PI), þÝ50µm, Ï

L1�Ú@¡�ó²L§, 3þe�ÔÊÚKapton

�þ@¡Ñ�»70µm, må140µm��
�, /¤

GEM�(�
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?��), �Ó�GEM&ÿìqkép� �©EU
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àzæX�q�PI(Polyimide)�, �±|^û�

àzæX�, ÏL^=æÙ¼��«þÝ�PI�, ù

«�{®2�^u�\óEâ+�. PI�û�þkÑ

È, kÚ�úi)��Kapton PI�, Ubeó�úi)
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Ò´|^
û��Kapton PI�. PI�PkéÐ�Å
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ª(� (Xã1¤«). ^uGEM�á��Kapton PI

�þ50µm, ÔÊþ5—10µm, ù«á�û�þ�k

ÑÈ.

L 1 Kapton PI��Ì�á�5U

A5 100H 100EN ÿÁ�{

��þÝ/µm 25 25

rÝ/MPa 340 350

.�Ç(%) 80 57 JIS C 2318

¼�þ/GPa 3.4 5.7

ý�rÝ/(kV/mm) 400 390

IPC No.
9Â Ç(%) 0.2 0.01

2.2.4(200◦C)

9�5)äXê/

(ppm/◦C)
27 16 50—200◦C

�Ý)äXê/

(ppm/%RH)
24 16 3%—90%RH

YáÂÇ(%) 2.9 1.3 Y¥E�24h

9�Ç/(W/m·
◦C) 0.15 0.12 TC-1000

òU5U(±Ï) > 20000 > 20000 JIS P 8115

N>{Ç/(Ω·cm) 1×1017 1×1017 JIS C 2318

2.2 ó²L§9ï�(J

GEM�(���EI�|^MEMS��'ó²,
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�, ,�?1V¡éO1�, ÏLwK��1��(

�, |^1��(���¶-(�5@¡ÔÊ, ¢y

1��(��ÔÊ(��=£, �K1���Ò��


ÔÊ�(�, ��|^ÔÊ(���¶-(�5@

¡PI�, ���A�PI��(�, l�¤GEM�

¤I��(� (Xã2¤«).

ã 1 GEM�(��Eó²6§ã

ã 2 �{@¡GEM�(�×£>ºì¡

GEM�'�^, �I�V¡æ�, DÚ�^=

æ��ªéJ�¤ù���¦, �dæ^
.��ó

²æÙ�{. òGEM��NE\1��S, ,�úú

òGEM��þJ.Ñ, 1��Ò¬ÊN3GEM��

þeL¡þ, ÏL��GEM��þJ.��Ý, Ò�

±��L¡1��þÝ. ²LõgÁ�¹¢, ��Ñ

þ2—3µm�1���, 2390◦Ce²L30min�ó

�ZH�, Ò�±^u1�ó².

1�ó²´T�ïÄó����!��, I�

òGEM�þe(�éO, ù�3@¡PI��âU¼

�¤I��Ï��, Ø´þe� �Ï�. 1�L

§Äk´3V¡1�Åþò�¬1Æù�éO, ,�

©l�¬1Æù�, òæÐ��GEM��3¥m, Ü

 �¬1Æù�, �y�¬1Æù�U
éÐ/Ø

3GEM��þeL¡. þeÓ�1ì1Æù�, ¦

GEM�þ�1��Í1, ÏL�Y�wKó²Ò�

±r1Æù�þ�ãY=£�1��þ, l¼�1

���(�, Ùó²L§Xã1¤«. 1��À^�®

zÆÁJïÄ¤�303K51��, Í1�«�3w

K��3e5, �Í1«�3wK��M)K, ��

k���1��(�.

|^ÔÊþ�1��(���{	(�, ÏLz

Æ@¡�{�¤ÔÊ�(�. |^ßÝ30%�FeCl3

zÆ@¡ÁJ@¡ÔÊ, ÏL��@¡�m5(½Ô

Ê@¡��Ý, �ª�y1���(���S�ÔÊ

U
�.�@¡ZÀ, é10µmþ�ÔÊ`z�@¡

�m�5min.

Kapton PI���@¡´û½GEM�(�¤õ

�'�, @¡^�I�î���, ;�}¡ÚL@¡

�¯K�u). �
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²^��µ�¡õÇ300W, �í6þ60SCCM, ý�

10Pa.

�¡�Ç0.5µm/min. éu50µm�Kapton PI

��I�100minâU
�¡�¤ (z¡�50min), �

¡(JXã3¤«. duàzæXûÐ�|�¡U

åÚ�¡���Ó5, lã3�±w��¡(�¤
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Kapton PI�øl), J±÷vGEM�(��I�.

ã 3 Z{@¡GEM�(�×£>ºì¡

ã 4 �¡Ån

�{@¡PI�´|^rw5ÁJ, ·�¦^�M

J´TEAH(35%)(dÉ²���zÆk�úiJø),

zÆª� (CH3CH2)4NOH, Æ¶o¯Ä��z
. à

zæX¥¹kzXÄ, �����äkzXÄì�à
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õg¢�, ��(½^TEAH���{�¡�MJ,

Ù¥R�Lõ�àzæXE(�ü�. §�¡PIä

k�Ð���É5, �¡Ån�ã4.

�{�¡ó²^�: rGEM��¬E\TEAH

(35%)M�¥, M�§Ý�±360◦C, ±Y20min, �

Ñ�^Dº�TEAHM�ÀW�¬, 2^�lfY�

W��ng, óZ. ÏLSEMì¡�±wÑ, �{�

¡�ý9R�5éÐ, Ïd|^�{�¡GEM�ä

k�Ð���É5.
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GEM&ÿì´ÏL>f�È���5¢yép

Uâf!X��±91f��&ÿ, Ù���J�Ó

u1>�O+, �%kéÐ� �©EUå, Ïä

k��2,�A^cµÚA^+�. GEM�´GEM

&ÿì�Ø%, ´ISuÐT&ÿì�ïÄÚA^'

�¯K, ÏL�þ�¢�ïÄ, ¤õmuÑGEM��
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Structure Fabrication of PI Film for GEM Detector

YI Fu-Ting1 LUO Liang1,2;1) ZHANG Ju-Fang1 CHEN Yuan-Bai1 XIE Yi-Gang1 XIE Wan1

1 (Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

2 (Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract GEM, which has rapidly been developed in recent years as a new type of gas detector, has advantages of

high position resolution and counting rate with a wide potential application in particle physics and X-ray imaging and

etc. One of the key techniques of GEM’s development is the structure fabrication of the PI film for the detector, which

is difficult to be done by the lithography process. In this paper we present the structure fabrication process of GEM’s

PI film, and the result of our work about it. We chose wet-etching and dry-etching to make the structure holes of PI

film, and find that wet-etching is better way to get perfect holes of GEM’s PI film for future application with acceptable

price. The successful fabrication of GEM’s film structures is helpful to develop the domestic research of GEM detector.

The performance of the GEM detector with such PI film still need more detail study.

Key words GEM film, gas electron multiplier (GEM), particle detector, X-ray detector
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