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 ?ญ�?!1>N.ท�>��@1ท?PQหO�@12N�N21>/�@1ล�ท@� 

_. อ@ต2@ห�11/�@1N�1ต1Oล>NทคP�Pล0?�?/.@พ 

!1>N.ท�>��@1 N�?Pอ�R� 

_._  �B��@%N�1�%O�%%G� 
_._._  �B��@%�'B�O�Q��@� E� 

_._._._ �B��@%�'B�O�Q�/B��%C$T 
(Organic  Starch or 
Organic Flour) 

 
 
�Q/�R�Q%?��@%%?�%/�#@�%�@�N�1�%/B��%C$T N�P� International 
Federation of Organic Agriculture Movements (IFOAM), 
Canada Organic Regime (COR), The National Organic 
Program (NOP) ห%E/#@�%�@�/EP��CPN�C$�N�P@ N�O��Q� �P/�$EP�
�Q/N2�/Pค%��@%  

_._._.` �B��@%�'B�O�Q�O�%%G� 
(Modified Starch) ห%E/
O�Q��@� E��CP#CคF�2#�?�B
 BN01 

 

_._._.a �B��@%�'B�O�Q��B�  
(Native Starch   
or Native Flour) 

_. �Q/�Q�QN�คP�P'$C�CPN�O�#B�%�P/2BP�O/�'Q/# N�P� �@%�A�QA
�'?�#@Q�QQห#P �@%ค/�คF##'"@/>�@�/@�@0 N�O��Q�  

.̀ �Q/�R�Q%?��@%%?�%/�#@�%�@��Q@�2BP�O/�'Q/# N�P� ISO 
14000 ห%E/#@�%�@�/EP��CPN�C$�N�P@ N�O��Q� �P/�$EP�
�Q/N2�/Pค%��@% 

_._.`  �B��@%�'B��QA#?�ห%E/R�#?�  
�@� E�ห%E/2?�/T 

 

_._.a  �B��@%!/�ห�?�2?�/T ห%E/O�P�2AN%O� 

 ห�?�2?�/T 
_. �Q/�Q�QN�คP�P'$C�CPN�O�#B�%�P/2BP�O/�'Q/# N�P� '��@%Q�Q

2@%Nค#C ห%E/�AN/�R�#T ห%E/�?/N%P��C/"@  (Biological 
Catalyst) #@Q�Q��O���@%Q�Q2@%Nค#C N�O��Q� 

`. N� @>�B��@%!/�ห�?�2?�/T �>�Q/�N�O�R��@#N�EP/�R��?��CQ 
`._ �Q/��?Q�Q��Bค#ห%E/N��/F�2@ห�%%#�CPR�Q%?��@%2P�N2%B#

ห%E/Q�N���%>�/��@%/F�2@ห�%%#!/�ห�?� �DP�N�O�
N���%>�/��@%/F�2@ห�%%# �@##@�%@  a^  
�/���ห#@$/P@�Q/$P%��@�  

`.` ห@��CP�?Q�R#PN�O�R��@#�Q/ `._ �>/�F�@�QหQ�?Q�Q� EQ��CP
2�@��%>�/��@%N�B#R�Q P�$�>�Q/�#C#@�%�@%'�
�'�%>���P/2BP�O/�'Q/# 

_._.b �B��@%�'B��'B�"?��T�@�$@��%%#�@�B  
 _._.b._ �B��@%�'B��'B�"?��T 

   �@�$@��%%#�@�B 

 
_. R#PQหQ2P�N2%B#�@%�'B�$@�%?��/� 'G�P�P� O'>Oห/�$@� 
`. �Q/�#C�%B#@��@%Q�Q$@��%%#�@�BN�O�/?��F�B�R#P�Q/$�/P@           

%Q/$'> c_ �/��%B#@��@%Q�Q/?��F�B�Q�Pค%��@% 
_._.b.` �B��@%O�%%G�$@��?Q��Q�  



` 

 

 
 

!1>N.ท�>��@1 N�?Pอ�R� 

_._.c �B��@%�'B�/@ห@%2?�/Tห%E/  
 2P/��2#/@ห@%2?�/T 

�Q/�R�Q%?�%/�#@�%�@�2@�' N�P� Hazard Analysis and 
Critical Control Points (HACCP) ห%E/ Good Manufacturing 
Practice (GMP) N�O��Q� �P/�$EP��Q/N2�/Pค%��@% 

_._.d �B��@%�'B��'B�"?��Tห%E/�%%�F"?��T 
�@��'�'B��@��@%N�1�% �' '/$R�Q
ห%E/N01/?2�F�@��@%N�1�% ห%E/
�'B�"?��T�@�/?��F�B��CP#@�@��' '/$
R�Qห%E/N01/?2�F ห%E/�/�N2C$�@�
�@%N�1�% 

 

_._.e  �B��@%�'B�2@%2�?��@�/?��F�B��@�
�%%#�@�Bห%E/�'B�"?��T�@�2@%2�?�
�@�/?��F�B��@��%%#�@�B ห%E/
�'B�"?��T2#F�R % 

_. �Q/�R� Q% ?��@%�D Q��>N�C$��'B�" ?��T2# F�R %ห% E/
N�C$�N�P@�@#��ห#@$/P@�Q/$�'B�"?��T2#F�R % �@�
2A�?��@�ค�>�%%#�@%/@ห@%O'>$@ ห%E/ห�P/$�@�/EP�
�CPN�C$�N�P@ �P/�$EP��Q/N2�/Pค%��@%  

`. �Q/�R�Q% ?��@%% ?�%/�#@�%�@�2Aห%?�2�@��C P�' B�
�'B�"?��T2#F�R % N�P� Good Manufacturing Practice 
(GMP) ห%E/#@�%�@�/E P��C PN�C$�N�P@ N�O��Q� �P/�$E P�
�Q/N2�/Pค%��@% 

_.` �B��@%N�1�%2#?$Qห#P 
 _.`._ �B��@%�%?��%F� ?��FT E� ห%E/2?�/T  

 (�CPR#PN�Q@�P@$�B��@%N�คP�P'$C�C/"@ ) 

 
2Aห%?��@%�%?��%F� ?��FT E��CP#Cค/@#/P/�Rห/�@#�P$�@$
�%>�%/�N�1�%O'>2ห�%�T�Q/�#C�G Q#C2?��@�BR�$�E/หF Q� 

R#P�Q/$�/P@%Q/$'> c_ �/��F����>N�C$� 
_.`.` �B��@%P%��@��'B� E� (Plant Factory) �Q/�#C�@%�'G� E�"@$Q�/@ค@%�C P//�O��#@N� @>Q� 

%>���B� O'>�Q/�#C�@%�B��?Q�%>��ค/�คF#2"@ O/�'Q/# 

Q��@%�'G� E� �?Q��@��@$"@ O'>�@%ค/�คF#2"@ O/�'Q/#
�@��C/"@  �@#�CPค�>�%%#�@%�P$�@$NหO��/� 

_.a �B��@%2�?�2�F�/F�2@ห�%%#N�1�%O'>/@ห@% 
 _.a._ �B��@%�'B��FS$�C/"@  �FS$/B��%C$T  

 �FS$/B��%C$TNค#C�@P� O'>2@%�C/"?��T  
 �Q/��?��A�?�0?�%G E� 

 

 
_. �'B�"?��T�F S$�C/"@  O'>�FS$/B��%C$T O'>�FS$/B��%C$T 

Nค#C�@P� �Q/�R�Q%?��@%�DQ��>N�C$�O'>Q�/�F�@��'B�
�FS$N EP/�@%คQ@�@��%#/B�@�@%N�1�% �P/�$EP��Q/N2�/
Pค%��@%  

`. �'B�"?��T2@%�C/"?��T�Q/��?��A�?�0?�%G E� �Q/�R�Q%?��@%
�D Q��>N�C$�O'>Q�%?�O�Q��@%�AN�B��@%N�C P$/�?�/?��F
/?��%@$��B��CP ` �@��%#/B�@�@%N�1�% �P/�$EP��Q/N2�/
Pค%��@% 

_.a.` �B��@%/� E�O'>R�P'  



a 

 

 
 

!1>N.ท�>��@1 N�?Pอ�R� 

  _.a.a �B��@%ค?�คF�"@  O'>N�O�%?�1@�'B��'
O'>�'B�"?��T�@��@%N�1�% 

 

�Q/�Q�QN�คP�P'$C�?Q�2G� N�P� �@%Q�Q%>��N�O�N�/%T�%/�2/�
N�EQ/Q��'R#Q �@%Q�Qค'EP�ค/@#�CP/B�$FQ��@%�A�?�O#'� �@%Q�Q 
Nuclear Magnetic Resonance O'>�@%Q�Q%>��N/��N%$T 
N�O��Q� ห%E/�Q/�Q�QN�คP�P'$C�CP�?�2#?$ N�P� �@%Q�QNค%EP/�ค?�
O$�2C N#'O� E� �@%/�R/�QA�P@R�PO#'�/?��'R#Q �@%Nค'E/�
�B/N#'O� E� �@%�%%�FQ��%%$@�@0�?�O�'� (Modified   

Atmosphere Packaging: MAP) �@%�%%� F Q��%%$@�@0
ค/�คF# (Controlled Atmosphere Packaging: CAP) �@%
N�O�%?�1@Q�หQ/�N$O� (Cold Storage) O'>�@%O�PN$E/�O�O� 
(Freezing) N�O��Q� 

_.b �B��@%�'B��'B�"?��T�@�N�คP�P'$C�C/"@  

 _.b._ �B��@%�'B� '@2�B��C/"@  

              ห%E/�'B�"?��T�@� '@2�B� 

              �C/"@  (Bioplastics) 

 

 

 

 

_. �Q/�R�Q�@%%?�%/�#@�%�@� '@2�B��@��C/"@  N�P� 

#/�. `eab, ISO 16620 ห%E/#@�%�@�2@�'/E P��C P
N�C$�N�P@ N�O��Q� �P/�$EP��Q/N2�/Pค%��@%  

`. �%�C� B��@%�' B��'B�" ?��T '@2�B�� C/"@ � Q/�# C
�%>�/��@%�DQ�%G��@� '@2�B��C/"@  

_.b.` �B��@%�'B��'B�"?��TNค#C�C/"@  
(Biochemicals) 

_. �Q/�Q�Q/?��F�B��CP#@�@��'�'B��@��@%N�1�% �'B�"?��T        
O�%%G��@��@%N�1�% /?2�F�C/#/' N01ห%E/�' '/$R�Q
�@�/F�2@ห�%%#O�%%G��@%N�1�%R#P�Q/$�/P@%Q/$'> c_ 

P�$�QAห�?� 

`. R#PQหQ�@%2P�N2%B#Pค%��@%�CP#CN� @>�@%�2#ห%E/N�E/�@� 
a. �Q/�R�Q%?��@%%?�%/�#@�%�@�ห%E/�@%��2/�คF�2#�?�B            

�@%$P/$2'@$�@��C/"@ R�Q (Ready Biodegradability) 

�@##@�%�@�2@�' N�P� OECD Guidelines for the Testing 

of Chemical, Test No. a^_: Ready Biodegradability  

N�O��Q� �P/�$EP��Q/N2�/Pค%��@% 
_.b.a �B��@%N�คP�P'$C�C/"@    
         (Biotechnology) 

_.b.a._ �B��@%�@%�%?��%F� ?��FT E� 
2?�/T O'>�F'B��%C$T�CPQ�Q
N�คP�P'$C�C/"@  

 



b 

 

 
 

!1>N.ท�>��@1 N�?Pอ�R� 

_.b.a.` �B��@%�'B�2@%N/�"?��T 
�CPQ�QN�คP�P'$C�C/"@  

_.b.a.a �B��@%�'B��F��%/� 

/B�B��?$�@��@%O �$T  
�@%N�1�% /@ห@% O'>
2BP�O/�'Q/#�CPQ�Q 
N�คP�P'$C�C/"@  

_.b.a.b �B��@%�'B�2@%�C/P#N'�F' 

O'>2@%//�&��BT�C/"@  

�CPQ�QN�''T�F'B��%C$T N�''T E�
O'>N�''T2?�/TQ��@%�'B� 

_.b.a.c �B��@%�'B�/?��F�B�O'>/ห%E/
/?2�F�AN�O��CPQ�QN EP/�@%/B�?$
O'> ?��@ �@%��'/�         
�@%��2/� �@%ค/�คF#
คF�"@  2Aห%?��@%�'B� 

�'B�"?��T�C/"@  



 

`. อ@ต2@ห�11/�@1O!11A!อ@ห@1ท?P/?/AลคN@Nพ>P/2A� 

�%>N"��B��@% N�EP/�R� 

`._   �B��@%�'B�ห%E/��/#/@ห@% Nค%EP/��EP# 
/?��FN�E/��/@ห@% (Food Additive) 

2BP��%F�O�P�/@ห@% (Food Ingredient) 

ห%E/�'B�"?��TN2%B#/@ห@% (Dietary 

Supplement) �CPQ�QN�คP�P'$C�CP�?�2#?$ 

R#PQหQ2P�N2%B#�@%�'B��QA�@'�%@$ �QA�'R#QN�E/�@� Nค%EP/��EP#            
N�' E/O% P Nค% E P/�� E P#Qห Q ' ?��@� Nค% E P/�� E P#O/'�/0/' T  
�QA�%BP"ค �QAP��@�?Q��CP#C�@%O�P��'BP�%2O'>R#PO�P��'BP�%2 
�QA/?�'# �QA�E P#�2#/B�@#B� O'>�QA�E P#�C P#C2P/��2#�/� 

2BP��%F�O�P�/EP�N 

`.`   �B��@%�'B�/@ห@%OหP�/�@ค�  
(Future Food) 

 

 

 

 

 

_. R#PQหQ2P�N2%B#�@%�'B��QA�@'�%@$  �QA�'R#QN�E/�@� 
Nค%E P/��E P#N�'E/O%P Nค%E P/��E P#QหQ '?��@� Nค%E P/��E P#
O/'�/0/'T �QA�%BP"ค �QAP��@�?Q��CP#C�@%O�P��'BP�%2O'>
R#PO�P��'BP�%2 �QA/?�'# �QA�EP#�2#/B�@#B� O'>�QA�EP#�CP#C
2P/��2#�/�2BP��%F�O�P�/EP�N 

.̀ �%�C� B��@%�'B�/@ห@%�C P# CคA�'P@//Q@��@�2F�"@  
(Health Claim) �Q/�R�Q%?��@%�%>N#B��@%�'P@//Q@��@�
2F�"@ �@�2A�?��@�ค�>�%%#�@%/@ห@%O'>$@ ห%E/
ห�P/$�@�/EP��CPN�C$�N�P@ �P/�$EP��Q/N2�/Pค%��@%  

a. �%�C�B��@%�'B�/@ห@%Qห#P (Novel Food) �Q/�R�Q%?�
�@%�DQ��>N�C$�/@ห@%Qห#P�@�2A�?��@� ค�>�%%#�@%
/@ห@%O'>$@ห%E/ห�P/$�@�/E P��C P N�C$�N�P@ �P/�$E P�
�Q/N2�/Pค%��@% 

b. �%�C� B��@%�' B�/@ห@%/ B��% C$ T   (Organic Food)  
� Q/�R�Q% ?��@%%?�%/�#@�%�@�N�1�%/B��%C$T  N�P�  
International Federation of Organic Agriculture 

Movements (IFOAM), Canada Organic Regime 

(COR),  The National Organic Program (NOP) ห% E/
#@�%�@�/EP� �CPN�C$�N�P@ N�O��Q� �P/�$EP��Q/N2�/Pค%��@% 

c. �%�C�B��@%�'B�/@ห@%�@��@%O �$T (Medical Food) 
�Q/�R�Q% ?��@%�D Q��>N�C$�/@ห@%�@��@%O �$T�@�
2A�?��@�ค�>�%%#�@%/@ห@%O'>$@ ห%E/ห�P/$�@�/EP�
�CPN�C$�N�P@ �P/�$EP��Q/N2�/Pค%��@% 

 

 

 



 

a. อ@ต2@ห�11/�@1Oพท0์ค1 /��1 

�%>N"��B��@% N�EP/�R� 

a._ �B��@%�'B��'B�"?��T�@��@%O �$T  

      a._._ �B��@%�'B� Non-woven Fabric ห%E/
�'B�"?��T2F�/�@#?$ (Hygienic Products) 

�@� Non-woven Fabric 

 

`._._._ �B��@%�'B� Non-woven Fabric  

  `._._.` �B��@%�'B��'B�"?��T2F�/�@#?$ 
(Hygienic Products) �@�  
Non-woven Fabric 

 

a._.` �B��@%�'B�Nค%EP/�#E/O �$T�CP�?�/$GPQ�
�%>N"�ค/@#N2CP$�2G�ห%E/N�คP�P'$C2G� 

 

a._.a �B��@%�'B�Nค%EP/�#E/O �$T��B�/EP�N O'>
�BQ�2P/�Nค%EP/�#E/O �$T 

_. �%�C�B��@%�'B�Nค%E P/�#E/O �$T�@��Q@ห%E/N2Q�Q$
��B��P@� N �Q/�N�O��@%�'B�Nค%E P/�#E/O �$T N�P�  
N2EQ/�@/�T �Q@ค'F# ห#/� �Q@�B��@�O'>�#G� �Q@�R/� 
O'>2A'C N�O��Q� 

`. �%�C�@%�'B��Q@�R/�ห%E/2A'C �Q/�N%B P#�Q��@��Q@  
�Q@$�B� ห%E/Q$�Q@$ 

a. �%�C�B��@%�'B��BQ�2P/�Nค%EP/�#E/O �$T�Q/�R�Q%?�              
�@%%?�%/�#@�%�@� ISO 13485 ห%E/#@�%�@�
Nค%E P/�#E/O �$T/E P��C PN�C$�N�P@ �P/�$E P��Q/N2�/
Pค%��@% 

     a._.a �B��@%�'B�2@%//�&��BT2Aค?�Q�$@   
 (Active Pharmaceutical Ingredients) 

�Q/�N�O��@%�'B�2@%//�&��BT ห%E//?��F�B��@�N"2?��%%# 
(Active Pharmaceutical Ingredients: APIs) 

a._.b �B��@%�'B�$@ 
  
 

 

_. �Q/�R�Q% ?��@%%?�%/�#@�%�@�2�@��C P�'B� Good 

Manufacturing Practice (GMP) � @ # O � / � @ � 
Pharmaceutical Inspection Co-operation Scheme 

(PIC/S) �P/�$EP��Q/N2�/Pค%��@% 

`. �%�C�B��@%�'B�$@#FP�N�Q@ �Q/�N�O��@%�'B�$@Q��'FP#
�?��C$@#F P�N�Q@�C P�%>�@0P�$�%>�%/�2@�@%�2F� 
�P/�$EP��Q/N2�/Pค%��@% 



 

b. อ@ต2@ห�11/N�?QอNพล>��?/.@พOล>Nค/?�?/.@พ 

�%>N"��B��@% N�EP/�R� 

b._ �B��@%�'B�N�EQ/N 'B�ห%E/O/'�/0/'T�@�N"2?��%%# 

(Pharmaceutical Grade) �@��'�'B��@%N�1�% 

%/#�?Q�N�EQ/N 'B��@�N01/?2�F ห%E/�/�N2C$�CPR�Q�@�
�'�'B��@��@%N�1�% 

�%�C�B��@%�'B�N�EQ/N 'B��@�N01/?2�Fห%E/�/�N2C$�CPR�Q�@�
�'�'B��@��@%N�1�% �Q/��'B��@��@�N01/?2�Fห%E/�/�
N2C$ N�P� Biomass to Liquid (BTL) �R@��C/"@ �@��QA
N2C$ R�P/�CN�'�@��QA#?� E�Q�QO'Q/ N�EQ/N 'B��C/#/'/?� 
ห%E/N�EQ/N 'B�/@�@0$@�$?P�$E� N�O��Q� 

b.`  �B��@%�'B�N�EQ/N 'B��@��$> (Refuse Derived 

Fuel) 
_. �Q/��?Q�Q��Bค#/F�2@ห�%%#ห%E/N��/F�2@ห�%%#�CP

R�Q%?��@%2P�N2%B# $�N/Q��%�C�CPR#P#C�@%Q�Qค/@#%Q/� 
(Thermal) Q��@%ห'/#ห%E/N�@Rห#QQ��%%#/B�C�@%�'B� 

`. �Q/��AN�B��@%�?��@%/?2�F�C PR#PQ�QO'Q/�CPN�B��D Q�Q�
�%>N�0N�P@�?Q� 

a. �Q/�#C�%%#/B�C�@%�'B��CP�?�2#?$�@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 

 

 



 

c. อ@ต2@ห�11/ห@N�0�ต์ 

�%>N"��B��@% N�EP/�R� 

c._ �B��@%�'B�Nค%EP/��?�%%>��/?�P�#?�B %/#�D�หFP�$��T 
ห%E//F��%�T/?�P�#?�B O'>/ห%E/�BQ�2P/� 

 

�Q/�#C�?Q��/��@%�%>�/��@#�CPค�>�%%#�@%�P$�@$
NหO��/�  

 

 

 

 



 

d. อ@ต2@ห�11/0@�0�ต์2/?0Qห/N 

!1>N.ท�>��@1 N�?Pอ�R� 

d._ �B��@%�'B�Nค%EP/�$��T /F��%�T ห%E/ �BQ�2P/�  

d._._ �B��@%�'B�Nค%EP/�$��T2Aห%?�$@�$��T �Q/�#C�@%�DQ�%G��BQ�2P/�R#P�Q/$�/P@ b Q� c �BQ� �?��CQ 
Cylinder Head, Cylinder Block, Crankshaft, 
Camshaft O'> Connecting Rod 

       d._.` �B��@%�'B�Nค%EP/�$��T2Aห%?�%��?�%$@�$��T  

 d._.`._ �B��@%�'B�Nค%EP/�$��T2Aห%?�
%��?�%$@�$��T�CP#Cค/@#�F 
�%>�/�2G��?Q�O�P `bf �C�C �DQ�R� 

 
 
 
 
 
 
 
 
 

_. �@%�'B�Nค%EP/�$��T�CP#Cค/@#�F�%>�/�2G��?Q�O�P 
`bf �C�C �DQ�R� O�P�PA�/P@ c^^ �C�C �Q/�#C�@%�DQ�
%G��BQ�2P/�Q��%>N�0R�$R#P�Q/$�/P@ b Q� d �BQ� 
�?��C Q  Cylinder Head, Cylinder Block, Crankcase, 
Crankshaft, Camshaft O ' >  Connecting Rod  
R#P/P@�>�AN�B��@%P�$��N/� ห%E/P�$�GQ�'B�%@$/EP� 

.̀ �@%�'B�Nค%E P/�$��T�C P#Cค/@#�F�%>�/�2G��? Q�O�P  
c^^ �C�C �DQ�R� �Q/�#C�@%�DQ�%G��BQ�2P/�Q��%>N�0R�$
R#P�Q/$�/P@ ` Q� d �B Q� �? ��C Q  Cylinder Head, 
Cylinder Block, Crankcase, Crankshaft, Camshaft 
O'> Connecting Rod R#P/P@�>�AN�B��@%P�$��N/� 
ห%E/P�$�GQ�'B�%@$/EP� 

d._.`.` �B��@%�'B�Nค%EP/�$��T2Aห%?�
%��?�%$@�$��T�CP#Cค/@#�F 
�%>�/�2G��PA�/P@ `bf �C�C 

�Q/�#C�@%�DQ�%G��BQ�2P/� �?��CQ Cylinder Head, Cylinder 
Block, Crankcase, Crankshaft, Camshaft O ' > 
Connecting Rod 

d._.a �B��@%�'B�Nค%EP/�$��T2Aห%?�Nค%EP/��?�%�' �Q/�#C�@%�D Q�%G��BQ�2P/�R#P�Q/$�/P@ ` Q� d �BQ� �?��C Q 
Cylinder Head, Cylinder Block, Crankcase, 
Crankshaft, Camshaft O'> Connecting Rod  

d._.b  �B��@%�'B�Nค%EP/�$��T/N���%>2�คT  
ห%E//F��%�T 
 

�Q/�#C�@%�DQ�%G��BQ�2P/� �?��CQ Cylinder Head, Cylinder 
Block, Crankcase, Crankshaft, Camshaft O ' > 
Connecting Rod 

d._.c �B��@%�'B�/F��%�Tห%E/�BQ�2P/�Nค%EP/�$��T 
(Engine System Parts) R�QO�P Crankshaft, 
Camshaft, Gear, Turbocharger, Turbine 
Blade, Turbine Housing, Bearing 
Housing, Cylinder Head, Cylinder 
Block, Crankcase, Connecting Rod, 
Valve, Piston, Starting Motor or Parts, 
Alternator or Parts, Rocker Arm O'> 
Waste Gate Actuator  

 

�Q/�#C�?Q��/��@%�DQ�%G��BQ�2P/��@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 
 



_^ 

 

 
 

!1>N.ท�>��@1 N�?Pอ�R� 

d.` �B��@%�'B��BQ�2P/�$@� @ห�>   

d.`._ �@%�'B��BQ�2P/�$@� @ห�>�CPQ�QN�คP�P'$C 
�?Q�2G� R�QO�P Substrate 2Aห%?� Catalytic  

Converter, Electronic Fuel Injection 

System, Transmission O'> Electronic 

Control Unit (ECU)  

�Q/�#C�%%#/B�C�@%�'B��@#�CPค�>�%%#�@%�P$�@$
NหO��/� 

d.`.` �B��@%�'B��BQ�2P/�ค/@#�'/�"?$ (Safety 

Parts) R�QO�P %>��ห%E/2P/��%>�/� 

 �/�N�%� ABS (Anti-Lock Brake  

 System) ห%E/ Electronic Brake  

 Force Distribution (EBD) �F�'#�B%"?$/N�O#
�?��B%"?$ Airbag Inflator, Gas Generator, 

Gas Generant �BQ�2P/��F�'#�B%"?$ (Initiator, 

Coolant Filter O'> Ignitor) O'>�BQ�2P/�N�O#
�?��B%"?$ (Interlock, Retractor O'> 
Buckle) 

�Q/�#C�%%#/B�C�@%�'B��@#�CPค�>�%%#�@%�P$�@$
NหO��/� 

d.`.a �B��@%�'B�/F��%�T/BN'O��%/�B�2TN EP/�@%
ค/�คF#ห%E/N BP#�%>2B��B"@ %>���P@� N 
2Aห%?�$@� @ห�> R�QO�P Electronic 

Stability Control (ESC), Regenerative 

Braking System, Idling Stop System, 

Autonomous Emergency Braking 

System O'>/F��%�T/BN'O��%/�B�2T 
 /EP�N 2Aห%?�$@� @ห�> 

�Q/�#C�%%#/B�C�@%�'B��@#�CPค�>�%%#�@%�P$�@$
NหO��/� 



__ 

 

 
 

!1>N.ท�>��@1 N�?Pอ�R� 

d.`.b �B��@%�'B�/F��%�T2Aห%?�$@� @ห�>R!!Q@ 
R�QO�P O��N�/%CP, Traction Motor, %>���%?�
/@�@0�Q/$R!!Q@ (ค/#N %2N�/%T), %>��
�%Bห@%�?��@%O��N�/%CP (BMS), %>��ค/�คF#
�@%�?��CP, On-board Charger, /F��%�T
2Aห%?�/?��%>�FR!!Q@2Aห%?�$@� @ห�>R!!Q@, 
DC/DC Converter, Inverter, Portable 
Electric Vehicle Charger, Electrical 
Circuit Breaker, %>��/?��%>�FR!!Q@
/?��%B$> (EV Smart Charging System), 
ค@�ห�Q@/ค@�ห'?�2Aห%?�%�P�$2@%R!!Q@O'>
%��%%�F�R!!Q@, �F�2@$R!O%��?�2G� (High 
Voltage Harness) Reduction Gear, 
Battery Cooling System O'> 
Regenerative Braking System 

R#PQหQ2P�N2%B#�@%�'B�O��N�/%CP�'FP#�>�?P/-�%� 
(LEAD-ACID BATTERY) 

d.`.c �B��@%�'B�$@�'Q/2Aห%?�$@� @ห�>  

d.`.d �B��@%�'B��BQ�2P/�%>��N�EQ/N 'B� (Fuel 
System Parts) R�QO�P Fuel Pump, 
Injection Pump, Injector O'> Fuel 
Pipe/Tube 

�Q/�#C�?Q��/��@%�DQ�%G��BQ�2P/��@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 

d.`.e �B��@%�'B��BQ�2P/�%>��2P��A'?� 
(Transmission System Parts) R�QO�P Gear, 
Transfer Case, Torque Converter, 
Carrier, Shaft, Joint, Transmission Case, 
Differential O'>�BQ�2P/��/� Differential, 
CVT Ball Screw O'>�BQ�2P/�ห'?�/EP� N �CP#C
ค/@#2Aค?�N�C$�NคC$��?� 

�Q/�#C�?Q��/��@%�DQ�%G��BQ�2P/��@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 

d.`.f �B��@%�'B��BQ�2P/�%>��N�%� (Brake 
System Parts) R�QO�P Brake Booster ห%E/ 
Brake Booster motor, Brake Caliper, 
Brake Master Cylinder, Brake Wheel 
Cylinder, Wheel Hub, Brake Pipe/Tube, 
Brake Set/Pad, Brake Drum O'>�BQ�2P/�
ห'?�/EP� N �CP#Cค/@#2Aค?�N�C$�NคC$��?� 

�Q/�#C�?Q��/��@%�DQ�%G��BQ�2P/��@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 



_` 

 

 
 

!1>N.ท�>��@1 N�?Pอ�R� 

d.`.g �B��@%�'B��BQ�2P/�%>���?�2>N�E/� 
(Suspension System Parts) R�QO�P Shock 
Absorber, Ball Joint, Leaf/Coil Spring, 
Tie Rod End, Stabilizer Bar Link, Control 
Arm, Strut Assembly O'>�BQ�2P/�ห'?�/EP� N 
�CP#Cค/@#2Aค?�N�C$�NคC$��?� 

�Q/�#C�?Q��/��@%�DQ�%G��BQ�2P/��@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 

d.`._^ �B��@%�'B��BQ�2P/�%>���?�ค?�N'CQ$/ 
(Steering System Parts) R�QO�P Power 
Steering Pump/Motor, Rack And 
Pinion Steering, Steering Column O'>
2P/��%>�/��/� Steering Column R�QO�P 
Steering Column Assy, Loaded 
Knuckle Assembly O'>�BQ�2P/�ห'?�/EP� N 
�CP#Cค/@#2Aค?�N�C$�NคC$��?� 

�Q/�#C�?Q��/��@%�DQ�%G��BQ�2P/��@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 

d.`.__ �B��@%�'B��BQ�2P/�%>��%>�@$ค/@#%Q/� 
(Cooling System Parts) R�QO�P Water 
Pump O'>/F��%�TO'�N�'CP$�ค/@#%Q/� 
(Heat Exchanger) N�P� Radiator O'> Air 
Cooler N�O��Q� 

�Q/�#C�?Q��/��@%�DQ�%G��BQ�2P/��@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 

d.`._` �B��@%�'B��BQ�2P/�%>���P/R/N2C$ 
(Exhaust System Parts) R�QO�P Catalytic 
Converter, Exhaust Catalyst, Exhaust 
Manifold O'>�BQ�2P/�ห'?�/EP� N �CP#C
ค/@#2Aค?�N�C$�NคC$��?� 

�Q/�#C�?Q��/��@%�DQ�%G��BQ�2P/��@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 

d.`._a �B��@%�'B��BQ�2P/�%>���%?�/@�@0 (Air 
Conditioning System Parts) R�QO�P Air 
Compressor, Condenser, Condensing 
Coil, Evaporator O'> Cooling Coil 

�Q/�#C�?Q��/��@%�DQ�%G��BQ�2P/��@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 
 

d.`._b �B��@%�'B��BQ�2P/��?/�?��CPQ�QNห'O���O%� 
�D�2G� (Ultimate Tensile Strength Steel) 

� Q/�Q� Q Nห' O�� C P# Cค P @  Ultimate Tensile Strength 
(UTS) #@��/P@ e^^ N#�>�@2ค@' (MPa) �DQ�R� 

d.`._c �B��@%�'B� Rolling Bearing 2Aห%?�
$@� @ห�> 

 
 

�Q/�#C�?Q��/��@%�DQ�%G��BQ�2P/��@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 
 
 



_a 

 

 
 

!1>N.ท�>��@1 N�?Pอ�R� 

d.`._d �B��@%�'B�Pค%�%��?�%$@�$��T 
(Motorcycle Frame) 2Aห%?�
%��?�%$@�$��T��@��?Q�O�P `bf �C�C �DQ�R�  
Pค%�%��?�%$@�$��TR!!Q@ O'>Pค%�
%��?�%$@�R!!Q@ 

_. �Q/�#C�? Q��/��@%�D Q�%G��B Q�2P/�ห%E/�@%N�E P/#
�%>�/��CP�?�2#?$�@#�CPค�>�%%#�@%�P$�@$
NหO��/� 

`. �%�C�@%�'B�Pค%�%��?�%$@�R!!Q@ �>�Q/��'B� 

�@�/ ?2� F� Q Aห� ?�N�@ N� P� Aluminium Alloy, 

Chromiummolybdenum Alloy Steel, Titanium 

Alloy O'> Carbon Fiber N�O��Q� 

d.`._e �B��@%�'B��BQ�2P/�$@� @ห�>/EP�N _. R#PQหQ2P�N2%B#�@%�'B�O��N�/%CP�'FP#�>�?P/ -�%� 
(Lead-Acid Battery) / F��%�T N2% B# / F��%� T
��O�P� O'>�/�Q�Q2Aห%?�$@� @ห�>�CPR#P#C�' 

�P/2#%%��>O'>ค/@#�'/�"?$Q��@%� ?��CP 
O'>/ห%E/#C�@%�B��?Q�ห%E/Q�Q�@�O��R#P�@/% 

`. �Q/�#C�%>�/��@%�'B��C PN�O�2@%>2Aค?� P�$#C
�@%O�%2"@ /?��F�B�ห'?�N�O��'B�"?��T/$P@�
N C$� / N�P� #C�@%N�'CP$� B�?�0F'�@�%/$P@��Q/$
Q�%>�?� b ห'?� N�O��Q� 

a. �%�C#C�?Q��/��@%�DQ�%G��BQ�2P/��@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 

d.a �B��@%�'B�%��?�%$@�$��TR!!Q@O��O��N�/%CP %��?�%$@�$��TR!!Q@O��O��N�/%C P�C P�Aห�P@$Q�
�%>N�0�Q/�N�O�R��@##@�%�@�O'>�Q/�Aห�� 
�?��P/R��CQ 
_. #@�%�@�ค/@#�'/�"?$�/�%>��2P��A'?�R!!Q@

�@#�Q/�Aห�� UN R136 

`. #@�%�@�$@�'Q/�@#�Q/�Aห�� #/�. `e`^ ห%E/ 
UN R75 

a. #@�%� @�%>�� N�%�  ABS ห% E /  CBS �@#
�Q/�Aห�� UN R78 

b. #@�%�@�O'>�Q/�Aห��/E P�N �@#�C P�Aห�� 

P�$ห�P/$�@��CPN�CP$/�Q/� N�P� 2A�?��@�#@�%�@�
�'B�"?��T/F�2@ห�%%# �%#�@%��2P��@��� N�O��Q� 

 



_b 

 

 
 

!1>N.ท�>��@1 N�?Pอ�R� 

d.b �B��@%�'B�%�2@#'Q/R!!Q@O��O��N�/%CP O'>
O '�!/%T#2Aห%?�%�2@#'Q/R!!Q@O��O��N�/%CP 

_. O '�!/%T#�Q/��%>�/��Q/$ Energy Storage 
System, Charging Module O'> Front & Rear 
Axle Module 

`. %�2@#'Q/R!!Q@O��O��N�/%C PO'>O '�!/%T#
2Aห%?�%�2@#'Q/R!!Q@O��O��N�/%CP�CP�Aห�P@$Q�
�%>N�0�Q/�N�O�R��@##@�%�@�O'>�Q/�Aห�� 
�?��CQ 
`._ #@�%�@�ค/@#�'/�"?$�/�%>��2P��A'?� 

R!!Q@�@#�Q/�Aห�� UN R136 
`.` #@�%�@�O'>�Q/�Aห��/EP�N �@#�CP�Aห��

P�$ห�P/$�@��C PN�C P$/�Q/� N�P� 2A�?��@�
#@�%�@��'B��'B�"?��T/F�2@ห�%%# O'>
�%#�@%��2P��@��� N�O��Q� 

d.c  �B��@%�'B�%�P�$2@%R!!Q@O'>%��%%�F�R!!Q@O��
O��N�/%CP O'>O '�!/%T#2Aห%?�%�P�$2@%R!!Q@
O'>%��%%�F�R!!Q@O��O��N�/%CP 

_. O '�!/%T#�Q/��%>�/��Q/$ Energy Storage 
System, Charging Module O'> Front & Rear 
Axle Module 

`. %�P�$2@%R!! Q@ห% E/%��%%� F�R!! Q@O��
O��N�/%CPO'>O '�!/%T#2Aห%?�%�P�$2@%R!!Q@
ห%E/%��%%�F�R!!Q@O��O��N�/%CP�C P�Aห�P@$Q�
�%>N�0�Q/�N�O�R��@##@�%�@�O'>�Q/�Aห�� 
�?��P/R��CQ 
`._ #@�%�@�ค/@#�'/�"?$�/�%>��2P��A'?� 

R!!Q@�@#�Q/�Aห�� UN R100 
`.` #@�%�@�O'>�Q/�Aห��/EP�N �@#�CP�Aห��

P�$ห�P/$�@��C PN�C P$/�Q/� N�P� 2A�?��@�
#@�%�@��' B�" ?�� T/ F�2@ห�%%# O'>
�%#�@%��2P��@��� N�O��Q� 

d.d �B��@%�'B�%��?�%$@�R!!Q@ (Electric Bicycle  
ห%E/ E-Bike) 

 
 

_. �Q/�Q�QPค%�%��?�%$@�R!!Q@�@�/?2�F�QAห�?�N�@ 
N�P� Aluminium Alloy, Chromium-Molybdenum 
Alloy Steel, Titanium Alloy O'> Carbon Fiber  
N�O��Q� 

`. %��?�%$@�R!!Q@�CP�'B��@#Pค%��@%�Q/�N�O�R�
�@##@�%�@� EN15194 ห%E/N�C$�N�P@ 

a. O��N�/%C P�C PQ�Q�?�%��?�%$@�R!!Q@�>�Q/�N�O�
N�คP�P'$C�CPN�O�#B�%�P/2BP�O/�'Q/# 



_c 

 

 
 

!1>N.ท�>��@1 N�?Pอ�R� 

d.e.  �B��@%�'B�$@�$��TR!!Q@ '?��@�N�''TN�EQ/N 'B� 
(Fuel Cell Electric Vehicles : FCEV) O'>
/F��%�T2Aห%?�%>��N�''TN�EQ/N 'B� (Fuel Cell 

System) 

 

d.e._  �B��@%�'B�$@�$��TR!!Q@ '?��@�N�''T
N�EQ/N 'B� (Fuel Cell Electric Vehicles : 
FCEV 

 

d.e.`  �B��@%�'B�/F��%�T2Aห%?�%>��N�''T  
  N�EQ/N 'B� (Fuel Cell System) 

 

d.f    �B��@%�'B�N�''TN�EQ/N 'B� (Fuel Cell) O'>�BQ�2P/�  

 



 

e. อ@ต2@ห�11/!้อ��?�!1>Nท0 

!1>N.ท�>��@1 N�?Pอ�R� 

e._    �B��@%�'B�$@� @ห�>O'>%>��/@/F� 

N EP/�@%�Q/��?��%>N�0 O'>�BQ�2P/� 

 

_. �Q/�N�O��@%�'B�$@� @ห�>O'>%>��/@/F�N E P/�@%
�Q/��?��%>N�0 ห%E/N EP/2�?�2�F�"@%�B��Q@�ค/@##?P�ค� 
N�P� %��?� %�N�%@> $@� @ห�>%� ห%E/$@� @ห�> 

�P/$%� O'>%�ค/�คF#�G��� N�O��Q� 

`. �Q/�R�Q%?��@%%?�%/�/P@�P@��@%��2/�ห%E/R�Q#@�%�@�
�'B�"?��T�CPNหO��/�P�$ห�P/$�@�"@$Q�Q�%>�%/��'@Pห# 
ห%E/2�@�?�N�คP�P'$C�Q/��?��%>N�0�P/�$EP��Q/N2�/
Pค%��@% �%�C�CPR#P#Cห�P/$%?�%/�Q��%>N�0 2@#@%�Q�Q
#@�%�@�/EP��CPN�C$�N�P@R�Q 

e.`   �B��@%�'B�$@�R%Qค��?� (Unmanned 

System) N EP/�@%�Q/��?��%>N�0 O'>�BQ�2P/�  
 

e.`._     �B��@%�'B�$@�"@ค EQ�            
R%Qค��?� (Unmanned Ground 

System: UGS) O'>�BQ�2P/�  
 

_. �Q/�N�O��@%�'B�$@�"@ค E Q�R% Qค��?� (Unmanned 

Ground System: UGS) N� P� $@�"@ค E Q�R% Qค�� ?� 
(Unmanned Ground Vehicle: UGV) หFP�$��T2Aห%?�
�@%��B�?�B�@%�@��ห@% O'>หFP�$��T��@��BS/ N�O��Q� 

`. �Q/�N�O��@%�'B��B Q�2P/�$@�R%Qค��?� (Unmanned 

System)  N�P� �?/Pค%�2%Q@�ห'?�O���' #E/�?� %>��
�B��P/2E P/2@%%>���'Q/� %>��2#/��' %>��R!!Q@ 
O'>O��N�/%CP N�O��Q� 

a. �Q/�R�Q%?��@%%?�%/�/P@�P@��@%��2/�ห%E/R�Q#@�%�@�
�'B�"?��T�CPNหO��/�P�$ห�P/$�@�"@$Q�Q�%>�%/��'@Pห# 
ห%E/2�@�?�N�คP�P'$C�Q/��?��%>N�0�P/�$EP��Q/N2�/
Pค%��@% �%�C�CPR#P#Cห�P/$%?�%/�Q��%>N�0 2@#@%�Q�Q
#@�%�@�/EP��CPN�C$�N�P@R�Q 

e.`.`     �B��@%�'B�$@��@��QAR%Qค��?� 
(Unmanned Maritime System: 
UMS) O'>�BQ�2P/�  

 
 
 

_. �Q/�N�O��@%�'B�$@��@��QAR%Qค��?� (Unmanned Maritime 
System: UMS) N�P� $@��B/�QAR%Qค��?�(Unmanned Surface 
Vehicle: USV) O'>$@�Q� Q � Q AR% Q ค�� ?� (Unmanned 
Underwater Vehicle: UUV) N�O��Q� 

`. �Q/�N�O��@%�'B��BQ�2P/�$@�R%Qค��?� (Unmanned System)  
N�P� �?/Pค%�2%Q@�ห'?�O���' #E/�?� %>���B��P/2EP/2@% 
%>���'Q/� %>��2#/��' %>��R!!Q@ O'>O��N�/%C P  
N�O��Q� 

 



_e 

 

 
 

!1>N.ท�>��@1 N�?Pอ�R� 

a. �Q/�R�Q%?��@%%?�%/�/P@�P@��@%��2/�ห%E/R�Q#@�%�@�
�'B�"?��T�CPNหO��/�P�$ห�P/$�@�"@$Q�Q�%>�%/��'@Pห# 
ห%E/2�@�?�N�คP�P'$C�Q/��?��%>N�0�P/�$EP��Q/N2�/
Pค%��@% �%�C�CPR#P#Cห�P/$%?�%/�Q��%>N�0 2@#@%�Q�Q
#@�%�@�/EP��CPN�C$�N�P@R�Q 

e.`.a.  �B��@%�'B�/@�@0$@�R%Qค��?� 
(Unmanned Aircraft System: 
UAS) O'>�BQ�2P/�  
 

_. �Q/�N� O��@%�'B�/@�@0$@�R% Qค��?� (Unmanned 
Aircraft System: UAS) N�P� /@�@0$@�R%Qค��?�O��
�C��B�'A�?/ (Fixed Wing) /@�@0$@�R%Qค��?�O���C�
ห#F� (Rotor) O'>/@�@0$@�R%Qค��?�O���2# (Fixed 
Wing/Rotor) N�O��Q�  

`. �Q/�N�O��@%�'B��B Q�2P/�$@�R%Qค��?� (Unmanned 
System)  N�P� �?/Pค%�2%Q@�ห'?�O���' #E/�?� %>��
�B��P/2EP/2@% %>���'Q/� %>��2#/��' %>��R!!Q@ 
O'>O��N�/%CP N�O��Q� 

a. �Q/�R�Q%?��@%%?�%/�/P@�P@��@%��2/�ห%E/R�Q#@�%�@�
�'B�"?��T�CPNหO��/�P�$ห�P/$�@�"@$Q�Q�%>�%/��'@Pห# 
ห%E/2�@�?�N�คP�P'$C�Q/��?��%>N�0�P/�$E P��Q/N2�/
Pค%��@% �%�C�C PR#P#Cห�P/$%?�%/�Q��%>N�0 2@#@%�Q�Q
#@�%�@�/EP��CPN�C$�N�P@R�Q 

e.a.  �B��@%�'B�/@/F� O'>Nค%EP/��P/$�D�N EP/�@%
�Q/��?��%>N�0 O'>�BQ�2P/�  

 

e.a._  �@%�'B�/@/F�   

e.a._._    �B��@%�'B�/@/F��E� 

O'>�BQ�2P/�/@/F��E�  
 
 
 
 
 
 
 
 
 
 
 
 

_. �Q/�R�Q%?��@%%?�%/�/P@�P@��@%��2/�ห%E/R�Q#@�%�@�
�'B�"?��T�CPNหO��/�P�$ห�P/$�@�"@$Q�Q�%>�%/��'@Pห# 
ห%E/2�@�?�N�คP�P'$C�Q/��?��%>N�0�P/�$EP��Q/N2�/
Pค%��@% �%�C�CPR#P#Cห�P/$%?�%/�Q��%>N�0 2@#@%�Q�Q
#@�%�@�/EP��CPN�C$�N�P@R�Q 

`. �Q/�R�Q%?�/�F�@��@# %>%@��?��?�BP%��@��'B�/@/F�
�/�N/���  .0. `cc^ 

a. �Q/�#C� G Q# C2 ?��@�BR�$�E/หF Q�R#P� Q/$�/P@% Q/$'> c_  
�/��F����>N� C$� $�N/ Q��%�C� B��@%� C P2�@� ?�
N�คP�P'$C�Q/��?��%>N�0�?��? Q�ห%E/%P/#�?��Fคค'/E P� 

Q��@%�?��? Q�N�O��B� B� Fคค' �>R�Q% ?��@%$�N/Q��@#
 %>%@��?��?�BN�คP�P'$C�Q/��?��%>N�0  .0. `cd` 

 

 



_f 

 

 
 

!1>N.ท�>��@1 N�?Pอ�R� 

e.a._.`   �B��@%�'B��%>2F��E�
O'>�BQ�2P/��%>2F��E� 

 

_. �Q/�R�Q%?��@%%?�%/�/P@�P@��@%��2/�ห%E/R�Q#@�%�@�
�'B�"?��T�CPNหO��/�P�$ห�P/$�@�"@$Q�Q�%>�%/��'@Pห# 
ห%E/2�@�?�N�คP�P'$C�Q/��?��%>N�0�P/�$EP��Q/N2�/
Pค%��@% �%�C�CPR#P#Cห�P/$%?�%/�Q��%>N�0 2@#@%�Q�Q
#@�%�@�/EP��CPN�C$�N�P@R�Q 

`. �Q/�R�Q%?�/�F�@��@# %>%@��?��?�BP%��@��'B�/@/F�
�/�N/���  .0. `cc^ 

a. �Q/�#C�GQ#C2?��@�BR�$�E/หFQ�R#P�Q/$�/P@%Q/$'> c_ �/�
�F����>N�C$� $�N/Q��%�C�B��@%�CP2�@�?�N�คP�P'$C
�Q/��?��%>N�0�?��?Q�ห%E/%P/#�?��Fคค'/EP�Q��@%�?��?Q�
N�O��B�B�Fคค'�>R�Q%?��@%$�N/Q��@# %>%@��?��?�B
N�คP�P'$C�Q/��?��%>N�0  .0. `cd` 

e.a._.a    �B��@%�'B�%>���%/�
O'>�BQ�2P/�%>���%/�  

_. �Q/�N�O��@%�'B�%>���%/� QหQ%/#�D�%>��ค/�คF#  
%�$B�ห%E/2BP��A @R��/�%>���%/� 

`. �Q/�R�Q%?��@%%?�%/�/P@�P@��@%��2/�ห%E/R�Q#@�%�@�
�'B�"?��T�CPNหO��/�P�$ห�P/$�@�"@$Q�Q�%>�%/��'@Pห# 
ห%E/2�@�?�N�คP�P'$C�Q/��?��%>N�0�P/�$EP��Q/N2�/
Pค%��@% �%�C�CPR#P#Cห�P/$%?�%/�Q��%>N�0 2@#@%�Q�Q
#@�%�@�/EP��CPN�C$�N�P@R�Q 

a. �Q/�R�Q%?�/�F�@��@# %>%@��?��?�BP%��@��'B�/@/F�
�/�N/���  .0. `cc^ 

b. �Q/�#C� G Q# C2 ?��@�BR�$�E/หF Q�R#P� Q/$�/P@% Q/$'> c_ 

�/�� F����>N� C$� $�N/ Q��%�C� B��@%� C P2�@� ?�
N�คP�P'$C�Q/��?��%>N�0�?��?Q�ห%E/%P/#�?��Fคค'/E P� 

Q��@%�?�� ? Q �N� O��B� B� Fคค'�>R�Q% ?��@%$�N/ Q��@# 

 %>%@��?��?�BN�คP�P'$C�Q/��?��%>N�0  .0. `cd` 

e.b   �B��@%�'B�/F��%�T�P/$%�  _. �Q/�N�O��@%�'B�/F��%�T�P/$%� N�P� N2EQ/N�%@>�?��%>2F�
O'>2>N�O�%>N�B� O�P�N�%@>ห%E/P'P�Q/��?��%>2F� 

O'>2>N�O�%>N�B� N�O��Q� 
`. �Q/�R�Q%?��@%%?�%/�/P@�P@��@%��2/�ห%E/R�Q#@�%�@�

�'B�"?��T�CPNหO��/�P�$ห�P/$�@�"@$Q�Q�%>�%/��'@Pห# 
ห%E/2�@�?�N�คP�P'$C�Q/��?��%>N�0�P/�$EP��Q/N2�/
Pค%��@% �%�C�CPR#P#Cห�P/$%?�%/�Q��%>N�0 2@#@%�Q�Q
#@�%�@�/EP��CPN�C$�N�P@R�Q 



 

f. อ@ต2@ห�11/อ>NลO�ท1อ�>�2์อ?��1>0> 

!1>N.ท N�?Pอ�R� 

f._ �B��@%//�O���@�/BN'O��%/�B�2T R�QO�P 
Microelectronics, Optoelectronics  

ห%E/ Embedded System  

_. �Q/�#CคP@Q�Q� P@$N�B�N�E/��/��Fค'@�%�Q@�//�O�� 

�@�/BN' O��%/�B�2T R#P� Q/$�/P@ _,c^^,^^^ �@�  
�P/�C P�$�Q/�N�O��@%�Q@��@�Qห#PQ�%/��C�?��C'P@2F� 

f.`  �B��@%�'B��'B�"?��T/BN'O��%/�B�2T   
 /F��%�TO'>�BQ�2P/� 

 

f.`._ �B��@%�'B� Wafer   �Q/�#C�%%#/B�C�@%�'B��@#�CPค�>�%%#�@%�P$�@$NหO��/� 

f.`.` �B��@%�'B�ห%E/��2/�/F��%�T 
2@%�DP��?/�AO'>/��%%/#  

�Q/�N�O��@%�'B�ห%E/��2/��BQ�2P/�2Aห%?�/F��%�T 2@%�DP�
�?/�AO'>/��%%/# O'>�'B�"?��T�C PN�B��D Q�%>ห/P@�ห%E/
�P/N�EP/��@��?Q��/��@%�'B� N�P� Wafer Grinding, Sawed 

Dice, Wafer Testing, IC Testing O'> IC Module N�O��Q� 

f.`.a �B��@%�'B� Electronic Passive 

Component N�P� Resistor, 

Capacitor O'> Inductor N�O��Q� 

 

f.`.b �B��@%�'B�O��/��%/BN'O��%/�B�2T 
/?��F�B� ห%E//?2�F�AN�O�2Aห%?� 

�@%�'B�O��/��%/BN'O��%/�B�2T 

 

f.`.b._  �B��@%�'B� Printed Circuit 

Board ��B� High Density 

Interconnect 

�Q/�#C�@%'��F�Nค%EP/��?�%O'>�%%#/B�C�@%�'B��@#�CP
ค�>�%%#�@%�P$�@$NหO��/� 

f.`.b.` �B��@%�'B� Flexible 

Printed Circuit Board, 

Multilayer Printed Circuit 

Board 

�Q/�#C�?Q��/��@%2%Q@�'@$/��% 

f.`.b.a  �B��@%2�?�2�F��@%�'B� 
Printed Circuit Board  

�CP#C�%>�/��@%2Aค?�  

�Q/�#C�%>�/��@%2Aค?�Q��@%�'B� Printed Circuit Board 

R�QO�P 
_. �@%Nค'E/��?Q�/��% (Lamination) 

`. �@%N�@>%G�BQ��@� (Drilling) 

a. �@%�F��B/ (Plating) 

b. �@%�?��BQ��@� (Routing) 



`^ 

 

 
 

!1>N.ท N�?Pอ�R� 

f.`.b.b  �B��@%�'B�/?��F�B�2Aค?�
2Aห%?��@%�'B� Printed 

Circuit Board R�QO�P 
Copper Clad Laminate 

(CCL), Flexible Copper 

Clad Laminate (FCCL) 

O'> Prepreg 

 

f.`.b.c  �B��@%�'B�/?��F�B�ห%E//?2�F
�AN�O�/EP�N 2Aห%?��@%�'B� 
Printed Circuit Board N�P� 
Dry Film, Transfer Film, 

Backup Board N�O��Q� 

 

f.`.c �B��@%�'B� Printed  Electronics   

f.`.d �B��@%�'B��BQ�2P/� /F��%�T�?��D�
�Q/#G'O'>ห�P/$ค/@#�A 

 

f.`.d._ �B��@%�'B� Solid State 

Drive 

�Q/�#C�? Q��/��@%�%>�/� PCBA �C PQ� Q Surface Mount 

Technology ค%��?Q�2@$�@%�'B�Q�Pค%��@%N�C$/�?� 

f.`.d.`  �B��@%�'B� Advanced 

Technology Hard Disk 

Drive O'>/ห%E/�BQ�2P/�
2Aค?� 

_. �Q/�N�O��@%�'B� Hard Disk Drive �CP#Cค/@#ห�@O�P��/�
�Q/#G' (Areal Density) R#P�Q/$�/P@ `,^^^ �B�>�B��P/
�@%@��BQ/ 

`. R#PQหQ�@%2P�N2%B#�@%�'B� Top Cover ห%E/ Base Plate 

ห%E/ Peripheral  
f.`.d.a �B��@%�'B� Hard  

Disk Drive O'>/ 
ห%E/�BQ�2P/� 

�Q/�N�O��@%�'B� Hard Disk Drive O'>/ห%E/�BQ�2P/� N�P� 
Spindle Motor, Suspension, Head Gimbal Assembly 

O'> Voice Coil Motor N�O��Q� 

f.`.d.b  �B��@%�'B� External Hard 

Disk Drive O'>/F��%�T
ห�P/$ค/@#�A/EP�N N�P�  
Flash Drive N�O��Q� 

�Q/�#C�? Q��/��@%�%>�/� PCBA �C PQ� Q Surface Mount 

Technology ค%��?Q�2@$�@%�'B�Q�Pค%��@%N�C$/�?� 



`_ 

 

 
 

!1>N.ท N�?Pอ�R� 

f.`.e �B��@%�'B�/F��%�T�?�N�O�  '?��@� 
(Energy Storage) R�QO�P O��N�/%CP 
 ค/@#�F2G� (High Density  

 Battery) O'> Supercapacitor 

 

 

 

_. �%�C�@%�'B� High Density Battery �Q/�#CคF�2#�?�B
�@#�CPค�>�%%#�@%�P$�@$NหO��/� �?��CQ 
_) #CคP@ Specific Energy Density R#P�Q/$�/P@ _c^ Wh/kg 

)̀ #C�A�/�%/��@%/?��%>�F (Cycle) R#P�Q/$�/P@ c^  ̂%/� 

.̀ �%�C�@%�'B� Supercapacitor �Q/�#CคF�2#�?�B�@#�CP
ค�>�%%#�@%�P$�@$NหO��/� �?��CQ 
_)  #CคP@ Specific Power Density R#P�Q/$�/P@ _^,^^^ 

W/kg 

)̀  #C�A�/�%/��@%/?��%>�F (Cycle) R#P�Q/$�/P@ 
_^,^^^ %/� 

f.`.f  �B��@%�'B� Flat Panel Display  

O'>�BQ�2P/� 

�Q/�#C�%%#/B�C�@%�'B��@#�CPค�>�%%#�@%�P$�@$NหO��/� 

 

f.`.g   �B��@%�'B� Electro-magnetic  

 Product O'>�BQ�2P/� 

 

f.`._^ �B��@%�'B��BQ�2P/� /F��%�T�P/ P/�  
O'>2@$2?��@� N�P� 2@$Q$O�Q/ 

 �AO2� (Optical Fiber) �BQ�2P/�
/F��%�T Optical Fiber, Optical  

 Device, Electro-optical Device 

O'>�BQ�2P/�/F��%�T�P/ P/�O'>
2@$2?��@�/EP�N �CP#C�?Q��/��@%�'B�
�P/N�EP/��@��@%�DQ�%G�P'ห>ห%E//?2�F
�AR!!Q@Q�Pค%��@%N�C$/�?� N�O��Q� 

�Q/�#C�%%#/B�C�@%�'B��@#�CPค�>�%%#�@%�P$�@$NหO��/� 

 

 

 

f.`.__ �B��@%�'B��BQ�2P/�ห%E//F��%�T
2Aห%?�%>���CPQ�Q '?��@�O2�/@�B�$T 

�Q/�#C�%%#/B�C�@%�'B� O'> Energy Yield �@#�CPค�>�%%#�@% 
�P$�@$NหO��/� 

f.`._` �B��@%�'B��'B�"?��T/BN'O��%/�B�2T
/?��%B$> (Smart Electronics) 

_. �Q/�N�O��@%�'B��'B�"?��T/BN'O��%/�B�2T/?��%B$> (Smart 

Electronics) �CP#CคF�2#�?�B�?��CQ 
_) �Q/�#C�BQ�2P/�/BN'O��%/�B�2T �DP�2@#@%��%/��?�O'> 

%?��Q/#G'R�QN�O�/�คT�%>�/�ห'?� 

`) �Q/�2@#@%�N�EP/#�P/�?�/F��%�Tห%E/Nค%EP/�#E//EP� ห%E/
Pค%��P@$�P@�%>��R%Q2@$ 

a) �Q/�#C%>����B�?�B�@%ห%E/�%>#/'�'�?��?//$GPQ��?/
/F��%�Tห%E/Nค%EP/�#E/�?Q�N 



`` 

 

 
 

!1>N.ท N�?Pอ�R� 

`. R#PQหQ�@%2P�N2%B#�@%�'B��'?R�R!!Q@ /F��%�T2P/�2/P@� 
O'>ห'/�R! 

a. �Q/�#C�?Q��/��@%�%>�/� PCBA �CPQ�Q Surface Mount 

Technology ค%��?Q�2@$�@%�'B�Q�Pค%��@%N�C$/�?� 

f.`._a �B��@%�'B��'B�"?��TO'>�BQ�2P/��'FP#
"@ O'>N2C$� (Audio Visual 

Product) 

�Q/�#C�?Q��/��@%�%>�/� PCBA �CPQ�Q Surface Mount 

Technology ค%��?Q�2@$�@%�'B�Q�Pค%��@%N�C$/�?� 

f.`._b �B��@%�'B��'B�"?��TO'>�BQ�2P/�
/F��%�T/BN'O��%/�B�2T2Aห%?�
2A�?��@� 

 

f.`._c �B��@%�'B�/F��%�TP�%ค#�@ค# 

O'>%>��R%Q2@$ (Telecom  

and Wireless) R�QO�P Optical 

Module, Optical Device, 

Electro-optical Module,  

Electro-optical Device,  

Network Device for Office  and 

Home Use N�P� Router, Access 

Point, Network Switch, 

Repeater, Extender O'> 
Gateway N�O��Q� �@� PCBA �CP
�'B�Q�Pค%��@%N�C$/�?�ห%E/#C
�?Q��/��@%�DQ�%G��BQ�2P/�,  

Network Device for Office and 

Home Use N�P� Router, Access 

Point, Network Switch, 

Repeater, Extender O'> 
Gateway N�O��Q� 

 

 

�Q/�#C�?Q��/��@%�'B�/$P@�Q�/$P@�ห�DP� �?��CQ   
_. �@%�%>�/� PCBA �CPQ�Q Surface Mount Technology 

ค%��?Q�2@$�@%�'B�Q�Pค%��@%N�C$/�?� 

`. �@%N�EP/#�%>�/� Optical Chip 

a. �@%�DQ�%G��BQ�2P/�     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



`a 

 

 
 

!1>N.ท N�?Pอ�R� 

f.`._d �B��@%�'B��'B�"?��TO'>�BQ�2P/�  
 Electronic  Measuring Instrument 
 

�Q/�#C�%%#/B�C�@%�'B�/$P@�Q�/$P@�ห�DP� �?��CQ 
_. �@%�%>�/� PCBA �C PQ� QN�คP�P'$C Surface Mount 

Technology ค%��?Q�2@$�@%�'B�Q�Pค%��@%N�C$/�?� 
`. �@%�DQ�%G��BQ�2P/� 

f.`._e �B��@%�'B� Power Supply, 
Converter, Inverter ห%E/ Charger 

 

�Q/�#C�%%#/B�C�@%�'B� �?��CQ 
_. �@%//�O��'@$/��%�/�O��/��%R!!Q@ (PCB Design) 
`. �@%�%%�FP�%O�%#ค/�คF#Q�Pค%��@%N�C$/�?� 

f.`._f �B��@%�'B��'B�"?��T�CPQ�Q 
R#Pค%N�คP�P'$CQ��@%�'B� 

 
 
 
 
 
 
 
 
 
 
f.`._g �B��@%�'B��'B�"?��T /BN'O��%/�B�2T  

O'>�BQ�2P/�/EP� N 

�Q/�#CคF�2#�?�B/$P@�Q�/$P@�ห�DP� �?��CQ 
_. �Q/�N�O��'B�"?��T�CPQ�Q Microfabrication Technology 

Q��@%�'B� N�P� %>��R!!Q@Nค%EP/��'�F'"@ค 
(Microelectromechanical Systems: MEMS), 
Microelectronics O'> Microsensor N�O��Q� ห%E/�'B�"?��T�CP
Q�Q Microtechnology  Q��@%�'B� N�P� Micro Coil, Micro 
Magnet, Micro Components, Micro Rotor, Micro 
Ceramic O'> Brushless Motor N�O��Q� 

`. Nค%EP/��?�%ห'?��CPQ�QQ�Pค%��@%�Q/�2@#@%��'B��BQ��@��CP
#CคP@ค/@#ค'@�Nค'E P/� �@#คP@ International Tolerance 
Grades (IT) R#PN�B� IT5 

�Q/�#C�%>�/��@%�'B��CPN�O�2@%>2Aค?� P�$#C�@%O�%2"@ 
/?��F�B�ห'?�N�O��'B�"?��T/$P@�N C$� / N�P� #C�@%N�'CP$�
 B�?�0F'�@�%/$P@��Q/$Q�%>�?� b ห'?� N�O��Q� 
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