
!"!#$%&'#()*+,-#$%%./$%0%

"123-)45+#6#$%%.#()77)89#:;#!<<7,= 0

>)*)78?#%

!"#$%&'
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L+BE)1#M,=N+12O#J"#!K;

>1?)7,#L+BE)1#M,=N+12#2-1A)E,=#+5,#,PB)A87,*+#1D#8#*B9?,-#
1D#?,*<5I+12#,7,<+-)<87# )*=+-B9,*+=# )*# +5,# D1-9#1D#=1D+C8-,#
1*#8#2,-=1*87#<192B+,-;##Q5,#2B-21=,#1D#+5)=#F*+-1EB<+)1*#)=#
+1#+,77#31B#8#7)++7,#8?1B+#>LM'#C87N#31B#+5-1B45#=,++)*4#)+#B2#
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>1?)7,#L+BE)1#M,=N+12#4-,C#1B+#1D#8*#)E,8#1D#R-1D,==1-#M1*#
>)778-E'# 8*# )E,8# +58+# 411E# ,7,<+-)<87# 78?1-8+1-3# 2,E84143#
<1B7E#?,#8<<1927)=5,E#?3#B=)*4#<192B+,-# -,2-,=,*+8+)1*=#
1D# +32)<87# 78?1-8+1-3# )*=+-B9,*+=# 27B=# <192B+,-# )*+,-D8<,#
?18-E=#+1#<1**,<+#+1#8<+B87#,7,<+-)<87#E,A)<,=#8*E#<)-<B)+=;

R-1D,==1-#>)778-E#8*E#5)=#4-8EB8+,#=+BE,*+=#?,48*#+1#E,A,712#
+5)=#)E,8#8+#S,*==,78,-#R173+,<5*)<#F*=+)+B+,;##T=#+5,#2-1U,<+#
!"#$%&!&'()!(*+,$-%!&(.%$%/-$0(12##*3,(43*5(,)!(6$,-*%$0(
L<),*<,#V1B*E8+)1*#8*E#)*A17A,E#D1B-#1+5,-#=<5117=W#X1CI
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Q5,#<1*<,2+# )=# =)927,W#Y=,#8#<192B+,-#8=# +5,# )*=+-B9,*+'#
2-1A)E,#8*#)*+,-D8<,#?18-E#+1#<1**,<+#,7,<+-)<87#E,A)<,=#+1#
+5,#<192B+,-#+5-B#+5,#YLZ#21-+'#8*E#98*)2B78+,#+5,#A)-+B87#
)*=+-B9,*+=#UB=+#8=#1*,#C1B7E#C5,*#B=)*4#-,87#)*=+-B9,*+=#
1*#8#78?#?,*<5[?B+#8+#8#9B<5#71C,-#<1=+;##V)4B-,#0#=51C=#8#
<1927,+,#=,+IB2#C)+5#8#=9877#<)-<B)+#8++8<5,E#+1#)+;
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>*2B00(%!!&($(%25+!3(*4(-,!51(,*(+!($+0!(,*(!"!/2,!(,)!(0$+*I
-8+1-3#,\,-<)=,=#)*#+5)=#=,-),=W

( C( ?%( D%,!0;+$1!&(/*5#2,!3'( !-,)!3(&!1E,*#(*3( 0$#,*#(
C)+5# 8#YLZ# $;%# 21-+'# -B**)*4#()*E1C=# $%%%'# ]R#
J,\<,2+# \&^K'#_)=+8'# 1-#()*E1C=# `;# #Q5)=# )*<7BE,=#
F*+,7I?8=,E#>8<=#-B**)*4#()*E1C=#,)+5,-#B*E,-#HL#
]#8*E#R8-877,7=#1-#=+8*EI871*,#A)8#Z11+#"892;0

( C( F)!(/233!%,(G!31-*%(*4(7*+-0!(9,2&-*(H!1E,*#A((9!!(
+5,#*,\+#=,<+)1*#D1-#51C#+1#4,+#+5)=;

( C( F)!(/233!%,(7*+-0!(9,2&-*(DIJ*$3&K($%&(,)!($#I
2-12-)8+,#YLZ#<8?7,;

( C( ?(L;M(N%*5-%$0O(+$,,!3@(12##0@(NP-8A(QOA

( C( ?(&2$0(R;M(N%*5-%$0O(+$,,!3@(12##0@(NP-8A(LOA

( C( ?(1,$%&$3&(+3!$&+*$3&(4*3(+2-0&-%8(/-3/2-,1A

( C( ?( /*00!/,-*%( *4( 3!1-1,*31'( /$#$/-,*31'( $%&( -%&2/I
+1-=;
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Minilab 0—Equipment and Software
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A+=.'/+.7+=$'(2(6B++,-#+CDE+<.$'/%+$'#+1.=#'#/+<?+?.&'+
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(#3)#/+).+)-#+<.$'/+$(/+=200+/#'2K#+1.=#'+7'."+2)*++!#$%&'
()#*&+,-*,.-&'/$0'1#23*',#$$3,&-#$('4*#"'&)3'-5#'6#/*!7++C)+2%+
1.%%2<0#+).+/#%)'.?+)-#+<.$'/+$(/L+&(/#'+)-#+'26-)+4='.(6MN+
3.(/2)2.(%L+?.&'+GHI+1.')*

Installing Mobile Studio Desktop

I#7.'#+/.=(0.$/2(6+;.<20#+H)&/2.+O#%@).1L+0#.'".(&'!-(+
,#$$3,&'/$0'-5#'6#/*!'4*#"'0#.*'.(6'1#*&*++O.(F)+3.((#3)+
)-#+<.$'/+&()20+?.&+-$K#+;HO+'&((2(6+.(+?.&'+3."1&)#'*

./0#!"#$+<#+ 2(+$/"2(2%)'$).'+;./#*+ +,-#(+6.+ ).+http://
www.mobilestudioproject.com+ $(/+ 3023@+ .(+ )-#+ PH.7)J
1&23#4/156/&*-#70,,/58

A7)#'+ /.=(0.$/2(6L+ 6.+ )-'.&6-+ )-#+ 023#(%#+ $(/+ 2(%)$00#'+
%3'##(%*++C7+?.&+6#)+$+%#3&'2)?+=$'(2(6L+$00.=+2(%)$00$)2.(+).+
3.()2(&#*+ + C7+?.&+$'#+$%@#/+ ).+$00.=+ 2(%)$00$)2.(+.7+ 8$3&+.'+
9&,$/5&6#:5%,20;35,#%/<,1&23=#&66/1#,>3;#73?&0%3##,>3@#&23#
(##/#/+7.'+;HO+).+'&(*

Connecting the I/O Board

A5?3#$5%,&66&,$/5#$%#B5$%>3*=#&5*#@/0#&23#%,$66#$5#%&!'('#$)%*
$+),!+&-.+3.((#3)+?.&'+CDE+<.$'/*++C7+?.&+6#)+$+(.)23#+.7+$+

533*#</2#*2$C32%=#</66/1#,>3#D**#931#E&2*1&23#$5%,20?,$/5%=#
&??3F,$5+#&66#*3<&06,%8##./0#&6%/#;&@#+3,#&#23G03%,#,/#0F*&,3#
,>3#7/&2*H%#B2;1&23#73</23# ,>3#7/&2*#1$66#1/2I#F2/F326@8##
Q.+).+)-#+O#K23#+"#(&+$(/+7.00.=+2(%)'&3)2.(%*

Now Let’s Play!

./0HC3# $5%,&663*# @/02# %/<,1&23# &5*# ?/553?,3*# @/02# :JA#
<.$'/L+ %.+ 0#)F%+ 10$?+=2)-+ $+ 3.&10#+ .7+ 2(%)'&"#()%+=2)-.&)+
3.((#3)2(6+$(?)-2(6+).+)-#+CDE+I.$'/*

CF"+6.2(6+).+=$0@+?.&+)-'.&6-+%."#+%2"10#+#R#'32%#%+).+)'?+
.&)+)-#+2(%)'&"#()%*++CF00+&%#+$+7#=+%3'##(+%-.)%L+<&)+/.(F)+<#+
%&'1'2%#/+27+?.&'+%3'##(+/277#'%+$+<2)+ 7'."+"2(#*++,-#+;HO+
%.7)=$'#+ 2%+3.()2(&$00?+<#2(6+&1/$)#/+$(/+%3'##(%+3-$(6#+
7'."+)2"#+).+)2"#*

CF00+$%%&"#+)-$)+?.&+-$K#+;HO+'&((2(6L+$(+CDE+<.$'/+3.(J
(#3)#/L+$(/+$+/2%10$?+.7+23.(%+7.'+%#K#'$0+2(%)'&"#()%+.(+)-#+
0#7)*++S#F00+%)$')+=2)-+)-#+5&(3)2.(+Q#(#'$).'*

Function Generator
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# $;# "58*4,# +5,# =,++)*4=# >1-# "5# 0# 8*?# "5# $# +1#98+<5#
+51=,#=51@*#)*#A)4;#B;

" !#" $%&'"&()&"*("+"(),")"-./"%00,'&"%0"1#2"3")4-"*("5"6,"
8#+-)8*47,#@8C,>1-9;

# D;# E1<8+,#+5,#=9877#2F=52)*#)*#+5,#F22,-#-)45+#<1-*,-#
8*?#<7)<G#1*#)+#+1#4,+#+5,#AF*<+)1*#H,*,-8+1-#+1#I,J
<19,#8#+8I#*,8-#+5,#I1++19#1>#+5,#=<-,,*;

# B;# K1F=,#1C,-#+5,#AF*<+)1*#H,*,-8+1-#+8I#8+#+5,#I1+J
+19#1># +5,#@1-G)*4#8-,8#8*?#*1+,#+58+# +5,#=,++)*4=#
212# F2;# # K1C)*4# +5,# 91F=,# 1F+# 1># +5,# AF*<+)1*#
H,*,-8+1-#=)*G=#+5,9#>-19#=)45+;

Oscilloscope

# 0;# "7)<G#1*#+5,#!"#$%%!"#!&'#)<1*;

# $;# L,+# F2# "58**,7# 0# +1# B%%# 9M'# N"# <1F27)*4'# 8*?#
O(H0#)*2F+;# # PO(H0#)=#I1+5# +5,#O-I)+-8-3#(8C,J
>1-9#H,*,-8+1-# 8*?# 87=1# +5,# AF*<+)1*#H,*,-8+1-;Q##
L,,#A)4;#&;

" !#" 74)89'"&('"/()44'9"8:"/96/;64<"&('",=6&/("&%"&('"9'0&#

# D;# L,+#F2#8*?#,*8I7,#"58**,7#$#+5,#=89,#@83'#,R<,2+#
+58+#+5,#)*2F+#)=#+1#I,#O(H$;

# B;# "7)<G#1*#+5,#-,?#L+8-+#IF++1*#*,8-#+5,#I1++19#-)45+#
1>#+5,#=<-,,*

>%?@"ABC",/@''4",(%?9-"9%%;"96;'"D6<#"E#

The End
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