4 a a d @ 4 a 4
¥oI50INNTNUS MIWAUUATDINATDUANUATUNIUING N

WULTHEIaFIUUSa Tl

Al WIBUITING U
Syan Arnssumaasuituga Gaanssu i)
dd’ a a d a o a A
91 158aNUInEINentnus 37.93. gnI%e nlsugalTrangy
U |}
UNANED

a a J dyo @ 4 a J
’mﬁnuwu‘ﬁﬂuuuuuﬁuﬁ)ﬂﬁwwmm%Wﬂﬁaummﬁmmummﬂmummu
a 4 [ wa Y a 9 A A v A & 9 9 9
ﬁ")ﬁ“]f!!fﬂ‘l]ﬂﬁiuﬂﬁ AWNAUANITITINIATDINUDIALVULTUDU Gﬁﬂi%ﬂWﬁﬂﬁ%N?ﬁWﬂﬂlﬂNﬁaﬂ’Jﬂ
a d [y 1 Y
ADUNAUNDT 3'33JﬂiJ'N%3ﬁ%}'lﬁﬂigllﬁﬂﬂﬁﬂ‘]JLLT.I‘UI‘]J?LLﬂﬁJﬂ'IUlGS{ 'J\iﬂiﬁ%ﬂl!ﬁ\iﬂﬂﬂﬂﬁﬂﬂl!‘ﬂﬂ
1 [ <} I aa 4
Tsunsuala vazasvsulasdanaueuzdoniluaiaen TasnTesnadounuduniu
a 7 Y 1 a)a’.l‘ 1 Aa a = a A
LiJiJL‘]J3L!ﬁ"Jﬁ“D"VIﬁﬁ'Nff"lﬂJ"IﬁﬂITJ3llﬂiMﬂ?ﬂigllﬁﬂ@ﬁﬂﬂqﬂﬂﬂlm 1 Uaauouulsde20 waa
4 o o’/’ 1 = s A Y 1] (] 9
wouuls useAuUNaToUAILA 0 I'Jaﬁﬂ\i 26 I’Jﬁ@] LW’f)ﬁlﬂL‘Vill'lgﬂ‘iJ"]f'Nﬂ'J"liJ@]'luTI'luéUﬂﬂliJN
LUiuﬁa@%ﬁﬁ@ﬂﬂWﬁ’jﬂ LLE’IS?@\1%‘]Jﬂ"li‘Vlﬂﬁi’]'ﬂLllllL‘]Jiuﬁaﬁsf!,!ﬂﬂmvﬁﬂ‘ﬂ?’ﬁﬁ"uu"lﬂ 25 upag
14
25 @4aUN
Y a o 9 d‘ a a J
ﬁ]"lﬂWﬁﬂTﬁ‘Vlﬂﬁ@‘]Jﬂ’JﬁJ@"Iu“l/nullmllliuﬁ'lﬁclfiﬂﬂgl%ﬂiSLLfT‘ﬂﬂﬁ’F)‘]J‘VI 5 Haauouuys
[ ~ s A o A Y o 1A T AT A Y
LAZUIIAUNATIUN 8 I’Jﬁ@] LNE’)HTNZTVIulﬂﬂ?ﬂ?ﬂl‘l’i"lﬂ?ﬂﬂ‘l/\lﬁ?ﬂ NUNUAWANDIAFIZANINY
J 3 s A o J A A J Y g 1
1.563 wWosisua iwedsumnszuanagou 10 Hagueaniiazuseaunagoy 11 I'JZ.W] 1
Aa AN Y 1w J 3 = a A Y
NﬂWﬁ'lﬂq@’q@‘ﬂhlﬂlﬂ'lﬂ‘U 0.731 L‘]Jﬂﬁl“]ﬂ!@] FIATAITUNANAIAUDIUATIINATDUAITNATUNIN
a da Yy 1 Y 1 I I 4 Y
!‘JJlIL'UiUﬁﬂﬁ"]f‘l/lﬁ'51\3hlﬂﬂﬂ'lu’f]ﬁ]ﬂ"]'l 2 Lﬂ@ilcﬁu@] INNITNATDUAITUATUNTUVDUUNLUTU
a d Y [ J Y T v 9 Ao PSP
ﬁ?@]%ﬂﬂ]ﬂﬂ'ﬁﬂi‘ﬂﬂﬂliQ@uﬂﬂﬁﬁ]ﬂllﬁ$ﬂigllﬁﬂﬂ'ﬁﬂﬂﬂ'l@nxiﬂu mmmummﬂm"lﬂum
Y o & Y < 1 9 a ] 9}4?’ (%
‘lﬂﬁlﬂﬂﬂﬂu G]N!Lﬁﬂ\izlﬂ!,Wu'ﬂﬂ'lﬂ'g'lllﬁ11!‘1/]']14511’5]%3JNL‘U5uﬁ")@]“]?ll]llﬂ‘lluf]gﬂﬂﬂigllﬁﬂﬂﬁﬂﬂ

LAZUSIAUNATD U



Thesis Title Development of Automatic Matrix Membrane Switch

Resistance Tester

Author Mr. Buntueng Yana

Degree Master of Engineering (Electrical Engineering)

Thesis Advisor Assoc. Prof. Dr. Suttichai Premrudeepreechacharn
Abstract

This thesis presents the development of automatic matrix membrane switch resistance
tester. The tester is based on the construction of Virtual Instrument with computer data
processing, along with a programmable testing current circuit, a programmable testing voltage
circuit and an analog to digital converter circuit. The membrane switch resistance tester is capable
of programming the testing current from 1 mA to 20 mA. In order to be suitable for the range of
the resistance of membrane switch under test, the testing voltage should be able to vary from 0 V
to 26 V. The membrane switch tester is compatible with the matrix membrane switch containing
25 rows and 25 columns.

According to the testing of membrane switch resistance using the testing current of 5 mA
and testing voltage of 8 V, it was found that the highest error rate was 1.563%. With adjusting the
testing current to 10 mA and testing voltage to 11 V, the highest error rate was 0.731%. The error
rate produced by the membrane switch resistance tester was less than 2%. In addition, the
resistance of membrane switch calculated by adjusting the testing voltage and adjusting the
similar testing current indicated that the resistance of membrane switch is independent of testing

current or testing voltage.



