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Abstract : Recently, as small-sized display products such as mobile phones and digital cameras have become lighter and
smaller, the size of electric signal delivery part, connector for the mobile display products, also, needs to become smaller,
so high-density integration like shortening the distance between signal delivery media, conductors is necessary. With the
micro and high-density integration of the connector, it is necessary to maintain contact to a certain degree for keeping 
intensity and delivering electric signal smoothly to prevent a defect with a specific impact. Accordingly, this study carried
out a structural analysis according to the operating mechanisms of 0.16CHP Class Bottom Contact FPC Connector and
0.24CHP Class BTB Connector mostly used in small-sized mobile display products such as mobile phones and digital 
cameras. As a result of the analysis, both connectors had lower than 997MPa, yield strength of connector material 
C5240-XSH, so it is judged that permanent plastic deformation would not occur, and that a contact force between the
connector and FPC film occurs to a certain degree, so that there would not be any defect in electric signal delivery.
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전용준․신광호․허영무

2. 커넥터 구조해석

2.1. 구조해석 모델 선정

2.1.1. 0.16CHP급 Bottom Contact FPC 

커넥터

0.16CHPq�Bottom Contact FPC ���������
Fig.1�� ��� Pitch 0.2mm, Hight 0.8mm, Depth 
2.7mm��61����Do7:�9�.

Fig. 1 0.16CHP Bottom contact FPC connector terminal

FPC ���� ��� ������ Fig. 2�� ���
ActuatorB�126° �#)z��M��FPC ��g�Odd 
Terminal ?� Even TerminalE���g�)8�� �
Actuator'����126° �#)z�¡����FPC ��
g�¢£m¤����}^��¥¦v�§�. 

Fig. 2 FPC film insertion mechanism

0.16CHPq�Bottom Contact FPC ���������
#J��¨��,©�I©�ª��«�������Do��

7:�9:��#J��¨g��h���x�¬�,©�̂

­K��q`>�)®���"A���B�̄ )z�Fig. 3 
���x���¨g�"°.�)��. "°.�§��¨��
,©�Odd, Even Terminal 615�����m$A, ±²
A���³t7:�98, FPCB�´#µ�w¶���·
:k�*y�w¶h¸¹��w¶�E��ºg�m8�9

�»��Odd Terminal 15, Even Terminal 15��FPC
'�Fig.3�����x���¨��¼^)��.

2.1.2. 0.16CHP급 Bottom Contact FPC 

커넥터

0.24CHPq�BTB �����,©�Fig. 4�����
Plug, Plug Housing, Socket, Socket Housing���Do�
7:½�9�¤�Fig. 5�����Pitch 0.4mm, Hight 
0.6mm 71����7:�9�. ��=>�~������
g��G)z�x���¨g�"°.�)��. 

Fig. 3 Shape of the structural analysis model

Fig. 4 0.24CHP급 BTB connectors construction

Fig. 5 0.24CHP BTB connectors

BTB �����,©�71���/���)v�³t7
:�Fig. 6�����Plug��Plug Terminal��)¾!��
��)z�Socket��Socket Terminal ;!����g�
)8�Plug��Socket��Terminal��#$A, $¿A�
��w¶)��~������g�À��Ág��G)8, 
Fig. 7�����Plug��Socket ÂÂ�15{'�¼^)z�
x�)��.

Fig. 6 Plug insertion mechanism
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초소형 고집적 모바일 커넥터부품 구조해석

Fig. 7 Shape of the structural analysis model

2.2. 구조해석 조건

2.2.1. 소재 물성 조건

FPC �����,©�Odd, Even Terminal��GÃ�
(C5240-XSH)'�AW)��¤�FPC ����,©�Ä
M��Å(Polymied) �Æ'�AW)��. =>�FPC 
��g�¢£m��Ç¬g�)��Actuator��,©�dJ�
� (̈Rigid body)��È^)��.

BTB �����,©�Socket �Æ'�É��FPC �
���������Æ����>�GÃ�g�AW)��

¤�Plug��,©�dJ�¨��È^)��. x�E�A
W§��Æ��Êo��Table 1����.

Tabl e 1 Mechanical properties for structural analysis

E
(GPa) (kg/m3)

Ts
(MPa)

Ys
(MPa)

C5240-XSH 100 8780 0.34 1039 997 

Polyimide 4 1430 0.3 164 57 

2.2.2. 경계 조건

D{x�g�c>�,¿{Ë����Fig. 8, 9E��
��������Â������{|�Ìog�8Í)z�

ÂÂ��)©Î��w¶7��!c���ÏE�Ð��!

cE�DÑ{Ëg�!z)��.

(a) Odd Terminal

 

 (b) Even Terminal
Fig. 8 Boundary conditions of the 0.16CHP Bottom Contact 

FPC connector

Fig. 9 Boundary conditions of the 0.24CHP BTB connector

2.3. 유한요소 생성

D{x�g�c>�e>C���¨Òg�V�)��. 
FPC �����,©�FPC ����^Ó�J�C�'�
nW)��¤������,©�n�J�C�G�Tetra 
mesh'�AW)��. Actuator��dJ��AW)$�c
x�Surface���¨Ò�)��.
x�E�AW§�Mesh «��^Ó�J�C��27,600

5, n�JC��47,0775��Ô�120,285��C�'�P
o)��.

BTB ����� ,©� Socket�� n�J� C�G�
Tetra Mesh'�AW)�8, Plug��,©�dJ(Rigid 
body)��AW)$�cx�Surface���¨Ò�)��. 
3,544��C�'�Po)��. e>C�'�Po���̂
­K'�Õ�$�c)z�Ö���×'�Po)��Ø8�

���=��,¿{Ë��@Ù7��!cE��)z�!

Ú�{­��×'�Po)��.

3. 커넥터 구조해석 결과

3.1. 응력 특성

ÉE��¼^>�D{x��{Ëg�!z)z�D{x

�g�V�)��. D{x�g�c>�hW�Û�XÜ�
���Ansys Inc.n��Ansys 14.5'�nW)��. 

3.1.1. FPC 커넥터 응력 특성

FPC ���{|}^E��>�Terminal!��Ý��
h�� Fig. 10����ÚÞ�����K�7:�9�. 
ActuatorB�FPC ��g�¢£ßE�F��FPC ���?�
Odd/Even Termianal��Ý�]g��G¬�«�9�.

Fig. 10 Deformed shape of the structure analysis for 0.16CHP 
Bottom Contact FPC connector
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FPC ���{|E��>�Terminal !E�Bx���
���Ý.'��G�)z����*��1014.3MPa���
���6P]g��G)��. ���Terminal���ÆG�
C5240-XSH��à²dKG�755MPa ���!ÚA���
Õv�¦á¦��Á����G7â�. �'�ã�ä�4!
A����G)$�cx�Fig. 11E������Odd ?�
Even Terminal ÂÂE��Bå�æ�����6P7��
!c'��G)��. Odd ?�Even TerminalE��ÂÂ�
649.44MPa, 556.35MPa������6P7â�. ���
É��$R>��Terminal �ÆG��C5240-XSH��à²
dK����ç�����èg��z�����#±E�éê�

�D��oÝ����:¦��Øg�Á���p¾§�.

(a) Odd Terminal

(b) Even Terminal
Fig. 11 Stress distribution of the structure analysis for 0.16CHP 

Bottom Contact FPC connector

3.1.2. BTB 커넥터 응력 특성

Plug {|E��>�Socket��Ý��h��Fig. 12��
���ÚÞ�����K�7:�9�. Plug {|E��x�
Socket��Ý�]g��G¬�«�9�.

Fig. 12 Deformed shape of the structure analysis for 0.24CHP 
BTB connector

Plug {|��SocketE�éM������,©�*��
945.5MPa�� 6P7â�. ��� Socket �ÆG�
C5240-XSH��à²�dKG�755MPa ���Õv�¦á
¦8�9�¦, #±AG��������������ç
ë��DAG��oÝ����:¦��Ø��Á���p

¾§�. *����6P�!c��Fig. 13E������
�����Socket )��ì�!E��6P]g�í�«�9
�¤����Plug {|E��x�Socket ij!cB�­
Í¦���Ý���6P7:�Õ������6P]g�

p¾)��.

Fig. 13 Stress distribution of the structure analysis for  0.24CHP 
BTB connector

3.2. 접촉력 특성

É��î$>������������#$�%&'�#

()��Ç¬g�>�. �E�F��Â�!�"��ij��
I©�ÙC)�. �E�F��Â����E���ij!
c��ij�E��x��G)��.

3.2.1. FPC 커넥터 접촉력 특성

Terminal��FPC ����ij!E���ij�E�
�x��G)��. 

Odd ?�Even Terminal ÂÂ��FPC ij��ïE�
�x�ij�g��G)��. Â�TerminalE����^�
!c��eK§�ij���Fig. 14����.

(a) Odd Terminal
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(b) Even Terminal
Fig. 14 Contact force of the 0.16CHP Bottom Contact FPC 

connector

Actuator���ð�H�Ý.E�F �ij��Ý.'�
�G�)z�����ñ�!cE��ActuatorB�FPC ��
g�¢£ßE�F��ij���ºh7��Ág��G�¬�

«�9�¤, Odd ?� Even Terminal ÂÂ� 0.192N, 
0.272N��ij���6P7:�ijE��>�a-��
6P7��Øòg���)��.

3.2.2. BTB 커넥터 접촉력 특성

Plug��Socket��ij!cE���ij�E��x�
�G)��. ij��� �̂!c��Fig. 15E�����
������Socket��PlugB�w¶§� �ij��e�
7��!c'�¼^)��.

Fig. 15 Measuring point for contact force of the 0.24CHP BTB 
connector

ij��� �̂w���Fig. 16�����Plug ����
ð�H�Ý.E�F �ij��Ý.-���ó�)��. 
�ð�HB�kô]E�F��ij���2Bõg��G

)z�*��0.60688N��6P]g��G)��. BTB 
����=>�ijE��>�a-��6P7��Øòg�

��)��.

Fig. 16 Contact force of the 0.24CHP BTB connector

4. 결론 및 토의

l�SDE���N������$$�%&#(W�!

�G�N���8@A�����2yE��)z�D{x�
g�V�)8�!��w¶��6P7�����?�ij�

g��G)z����a-�6PE��>���g�)��.

1) FPC �����,©�FPC �������"��
w¶�� Odd ?� Even Terminal ÂÂ� 649.44MPa, 
556.35MPa������6P7â�. ���������
ÆG�GÃ�(C5240-XSH)��à²dKG�997MPa �
��çë��DAG��oÝ���6P7��Øg�Á�

���G�.
2) BTB ����=>�Plug��Socket w¶��*��

945.5MPa������6P7:�Socket���ÆG�GÃ
���à²dK����Õ�¦�#±AG�������

��GÃ���à²dK��)�»���D��oÝ�E�

�>�a-��6P7��Øg�Á���p¾§�. 
3) �����mÇ¬G�#$%&#(E��>�a-

g��G)$�cx�!�"�ij�g��G)��. 
FPC �����,©�{|�}^E��ActuatorB�FPC 
��g�¢£ßE�F��Odd ?�Even Terminal��ij
���2B)z�%&#(�a-��6P7��Øg�Á

���p¾§�.
4) BTB �����,©�Plug ö��Socket {|��

� �̂�h��ij���6P7:�%&#(�a-��

6P7��Øg�Á���p¾§�.

후기

l� SD�� ©«�{$RSD÷�nø(��ù
&:KF-12-0004)���SD�o��;W���!��vÆ
7âú��.
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