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I. INTRODUCTION

1. About CLAB

C'#3$! & /1 ".&0 R3H&" 43(2.56" -.2. 6377'(! 83(! 9.2:";.2,<&=! x<,'[<'l /-]
?'<:/36370!@-+<.2,3/12:. &./151+&'-! A 2:1.1B#>CDP(.4:,< B.6<+6.23E+,44'-!
A2:12:T@BDF!4(37(.;=!A,2:1.1GB!<3;4+2'(!./-1&2./-.63/'=! ,/12:'l 8,'6-!./-1,]!
2.1 <6.&&(33;H

C'#3$! &V'E+,44'-1A,2:1,2&!3A/14B<'&&3(!./-1;;3(0=""1.56,/7!;".&+(';'/2&!.2!

L 71&.;46,/7(2'&! +412311JJ1JJIN KL A2 .<<+(.2',[-'4'[-'1212,;,[THI C2! ..&!
M"#>K! ;" 3(0! 23! .663A!".&0! +47(.-'1 38! 2:"1 ,/2'(/.6! &0&2";! &382A.("! ./-1 23!
&23('";".&+(-1-.2. H

M3(! <3//'<2,/7! &'1&3(&C"#$!:.&! 2:("! $?!N(,7:2./--O &'1&3(!,/4+2&=" A:,<:!
&+443(2! BO#! &'1&3(&@B9#! 388'(&!.! A,-" (/7' 38 ! &'/&3(&=A:,<:I <./ 5]
<3/I'<2'- 12312:'&" &'1&3(! ,/4+2&8H%--,2,3/.660! C"#$! :.&! .! 5+,62/! P1Q,&!
<<'6'(3;2'( H

2. Items included with CLAB

?:'183663A,/7!,2"&!.('1,/< 6+-'-1A,2: C"#$R!

* 0>HG3A'(1#-.42'( 'NUJ ISTIIUHB=IVBIWURBB(@3A'( ,/7!C"#3$\./-1<..(7 /7!
,2&15.22'(0

* 00>$!566'183(k3//'<2 ,/7!C"#$123!12:'1<3;4+2'(13(! 23!2:"1-'6,Y'("-1%>F!43A'(!
~42'( !

o $2J11?744'(2+("&/&3(!  NTJHH!ITZBO

e $?JSIU362.7'1&'/&3(W JIHH!IUD

° %&'()&F,<\! >2.(21+,-'H!
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3. How to use this guidebook

?:,&!7+,-'533\!,&!,/2'/--12314(3Y,-",/&2(+<2,3/&!83(!12:"5.&,<!34'(.2,3/838!2:"!
C'#$!1-.2. B377'(M"<:.42'(&!,/12:,&!7+,-'533\!,/<6+-'R! !

!

Il. Getting started!] 14(3Y,-' 8&2.(2+4!,/83(.2,3/183(12:"16".(/,/7'38!-.2. 16377'(=!
1-1388'(&!./-13Y'(Y,'Al38!5.&, <34'(.2,3/&!38L"#$ H!

!

lll. Using CLAB with a CASIO Graphic Calculator and E-CON software ] 'Q46.,/&!
:3A1231+&'IC'#SBIA, 2:1.| B#>CD!*(.4:,<!B.6<+6.2B(

!

IV. Using CLAB with a computer and Coach software | 'Q46.,/&!:3A!23!+&C"#$!
A2:1.1GB&3;4+2'(1./-1B3.<:1&382A.(" H

!

V. Using CLAB standalone 1'Q46.,/&!:3A123!+&C"#3$!&2./-.63/' H

!

VI. Included sensors | 4(3Y,-'&!2'<:/,<.61&4'<,8,<.2,3/88!,/<6+-'-1,/12:"1 C"#$!
4.<\.7'&'1&3(& H!

!

VII. Technical specifications | 4(3Y,-'&!12'<:/,<.61&4'<,8,<.2,3/&=!A3(\,/7!
<3/-,2,3/&./-%;.,/12'[.[<'H! !

!

?.,&1%& )& +,-"1./-1;3("3/!1 C"#$!,&!.6&3!.Y.,6.56'36,/'1.&!.18("1-3A/63.-1.2 !
BO#!IA'5&,2''AAAH<;. 1&<,'/<'H/6H!
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Il. GETTING STARTED

1. CLAB overview

I Power Button!!
I &+((3+/-'-15012A3!&";,<,(<6'&2.2+&EDs

Analog (right-handed) BT Sensors Inputs 1, 2, 3,
83(1<3/I'<2,/7'&'/&3(&

e e

- o wm C.

3 ®
e&- CASIOGC
!

Mini USB Port
83(18//'<2,/7'.1%>$!<.56"183(!<:.(7,/7!!
3(183(!<3;;+/,<.2,3/'A,2:1<3;4+2'( !

Calculator 3-pin Port
83(k3;;+/,<.2,3'A,2:! !
B#>CD!*(.4:,<!B.6<+6.28(¢
|

C'#$!:.&!5+,62/ . IPLQ,&I#<<'6'(3;2'(1./-1>4' \(H! |

C'H#$1968 () &l*+,-1] 7!



2. Power Button

?:"'1 GBA'(! $+223/88C"#$!,&1+&'-PH

o 2+(/,/712:1-Y,<"3/1./-1388 H!

e N'B332,/712:' 1-Y,<'HI1%&" 2:,&! 8" . 2+(T AN C'#$! 63<\&!+4°! ./-1-3'&!/32!
('&43/-1231<3;;./-  &HIV.2M;".&+(';'/21&'22,/7&! ;.015'! 63&2H!

» K./[-6,/7!-.2.1<366'<2,3/14(3<'&&H!!

!
?:'1-'2.,6'-!  34'(.2,3/&!38!12:""GBA'(! $+23/ R!
!
CLAB Status POWER BUTTON ACTION
2+(/&C"#$I13/ |
DMM G('&& 2:16'82!"@V!56,N\&!("-1./-12+(/&17("/! |
ArN12:1-Y <L&IC-01 !
G('&&!./-1:36-! 2+(/&C"#$!388
DF! 83(!St&'¢! G('&&!+/2,6126182!"@V!5'<3;'&!(-12:'/1('6".&' =!
J-1(6'.&" | 2:1-'Y,<'12+(/&!388H
N 8280 #$ !
G('&&!./-1:36-! N+&'13/601A:'/12:'1-"Y,<'1-3'&1/321('&43/-0 |
DF! 83(lal&'d! G('&&!./-1:36-=1.82'(1S!&!2:16'82!"@V!5'<3;'&!('-=!
J-1(6'.&" | 82'(lal&'<I2:'1"@V!&2.(2&!123!56,\=12:'/1('6".&'=!

2:'1('5332,/7'&2.(2&H

|
DF! . 9./+.660!12(,77'(&!2:'-.2.1<366'<2,3/
CH#SIA. 2./711 Glad G(&&I2:15+223/1A/12:1 (,7:21@V!,&156,1\, /71564 '+
83('2(,77'(,/7 LV AL A TG NAWNS
DF! (;('&& >234&!-.2.!<366'<2!3/
C'#$!,&1&.;46,/7 G('&&!2:'"15+223/'A:' 2" (,7:2"@V!,&!I56,\,/717("/H
DF! >2.(2&!-.2.1<366'<2!3(!1B366'<2&4.Y76'!;".&+(';'/2 I
cll#$|(l_0|83(| G('&& ND/60'Y,656"A'/|2'l-'Y,<"A3(\&|&2/-63/'O !
-.2.1<366'<2,3/ G('&&!2:'15+223/'A:'12:" (,7:2"@V!,&!56+'H!
!
!
!
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3. Status LEDs and Speaker

21 2A31;,<,(<6'8;+62,<363(- "@B&+((3+/-,/7! 2:1 G3A'(! $+223/237'2:(!
A,2:15+,6R/1 &4".\'( 14(3Y,"1,/83(;.2,3/1.53+2! 2:134'(.2,/7182.2+&13812: € #$H!

G

"'82 Power LED | ! A, 7:2 Measurement LED
83(!-,&46.0,/7143A'(1./-15.22'(0!&2.2+& ! 83(!-,&46.0,/7!-.2.1<366'<2,3/!1&2.2+&
|

3.1. Power LED

?'16'82IG3A'(I"@VI-,<.2'&! 43A'(1./-15.22'(01&2.2+&H!
!

POwER LED CLAB STATE

DMM C'#$!,&I12+(/-\D88I-1/32!5" /7I<:.(7'- #H
3(Ic"#$!,&!NG3A'(1>.Y'193-" |

DF=1237'2:'(1A,2:1(, 7:2I"@QV
2:1"@V&<363(1-'4'/-13/12:15.22'(0'6'Y'6 ! C'#$!,&!D88!

D(./7'R!5.22'(01,&!5' /7!<:.(7'-! ! SISV (7
B N<3//'<2'-! 23%>$3(123!,2&!43A'(1.-.42'(D
*("/R!5.2 2'(0!8+660!<:.(7%

DF!
2:1"@V!1<363(1-'4'/-&!3/12:'15.22'(016'Y'6 !
*("/R!15.22'(0!8+68! C'#$!,&!12+(/-1D/ !
N5.22'(016'Y'6!,&!5'2A"/bJc!./-113JcO ! 1/-1/3215' [71<: (7' I
$6+'R!15.22'(0!733H! N/32!<3//'<2'-1231%>$!303!,2&BA'(! .-.4 2(O
N5.22'(0!6"Y'6!,&!52A"/8Jc!l./-! bJcQ F32'RI43A'(,/7IC"#9$!,/12:,&182+ 2,3/
N_RI5.22'(0163A! ;.0l<.+&'! 8.+626.22'(0!6'Y'6!,/-,<.2,3/!

N5.22'(0!16'Y'6!,&!6'&&! B !
J"-&12315'I<:.(7'-O0 !

C'#$1%& ()&!*+,-'1| 9!



3.2. Measurement LED
?21(,7:2! 9 &+(;' 12" @V!, [-,<.2'&!2:"1-.2. k366'<2,3/1&2.24&

MEASUREMENT LED CLAB STATE
DMM F31-.2.1<366'<2,3/
|
$%f_',| N'-0183(1-.2.! <366'<2,8/
DEI d.,2,/7'83('12(,77'('<3/-,2,3/&
P V.2.1<366'<2,3/1&2.(2&!.+23;.2, <1@A)12:"2(,77'('<3/-,2,3/&!.("!;'2H!
$6,M\,/71$6+"
n ?231&2.(212:'-.2.1<366'<2,3/!;./+.660=14('&&!2:""G3A'(1$+2 28/
DF!I .
$6N /71T | >:46,/71-.2. |
DF!
O 9'.&+(;'/2!-.2.14('&'/2!,/'B"#3$)&!;";3(0 !
DF!
A @((X(
3.3. Speaker
>4\ (17'(.2'&)-,88'([21&3+/-&).1-  1/-,<.2'&Y'/2 &M
SPEAKER! CLAB STATE!
>3+/-1]'! G3A'(!D/!
>3+4/-19 V.2.1<366'<2,3/1&2.(2&
>3+/- 1P V.2.1<366'<2,3/!'/-&
>3+4/- 1T B3+/2!-3A/1 1&3+/-1/'2,;'&!Nel/+;5'(138!<3+/2-3A/0O !

4. Powering CLAB

#1,/2'(/.61(<:.(7'.56'5.22'(0IN ", 2:,+; 1C3/6.22'(0=IPHIABII#: OB<.2'-1 /!
2:'1 J2'(/.6! <3;4.(2;'/2=! 43A'(&! C'HSHMC'#S$! & -'6,Y'(-] A,2:1 ,2&15.22'(0!
4.(2,.660!<:.(7"-H1?2:'1-'Y <'IA,661A3(\.&!63/7!.812:'15.22'(014(3Y,-' &1 43A'(13(!, 2!
&IABA'(-LY, 1 2:A3AY(1.-42'(H! 201 G3A(1"@V! /-,<.2'&!1 21 .<2+.65.22(0 !
6'Y'BA!/N C'HS!&I2+(/-13/ NI PHIS2.2+&I"@V&!./-1>4" \'(HD

|
I"#$ &
o HISNET! QFMEIS, ##S-" 1, 1/70%,10-,1-271/0%13,4 1)) . %5-"11-2713,4"11(6 7144182 , 4!

#"%1891%84%9¢&! - 1 " #;!!

10 | C'#$!%&'()&!*+,-1!
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$'83('12:'15.22 '(015'<3;'&!233163A183(B4'(.2 ,/712:1-Y,<'l 2:1G3A'("@V!2+(/&!
(-1231A.(/12:.212:15.22(016'Y'6! ,&! <(,2,<.6! N6322(/ 1S]Ic GHC8! 03+ <3/2,/+'!
A3(\/7! A,2:3+21<:.(7,/7=12:1-Y <"1 A,66! &:+2! -3AMH 8+660! <&(7'-15.22'(0!
(E+,(&+4123T:3+(&138!1<:.(7'12,; 12315'<3:'18+660!<:.(7'- Hp+2IA,2: /IP!:3+(&
2:'15.22'(01A,66!5'I<:.(7'-1.216'.&21+41231gJIcH

C'#$15.<\&,-"1A,2: !

(‘<:.(7'.562:'15.22'(0!

46.<'-1,12:15 . 22'(0!
B;4.(2;'12 )

$.22'(0!6,8" A,66! -'4'/-1 3/12:'1 &'1&3(&! /-1 8'.2+('&! +&'-1 5+21 204,<.660! 03+! <./!
'Q4'<21231+&EHSI5'2A"  1.216'.82T1:3+(&IN,/1<.8'138!P1&'/&3(&!<3//'<2"-O! +4!
23101:3+(8A,2:3+21 ('<:.(7,/7! ,2H?31& . VI43A'(1 2+(/1 388IC"#$! A:'/1 03+!-31/32!
["-1,2 HP314(363/7!5.22'(0!6,8'=!.+23:.2,<! 43A'(1-3A/! 2+(/&) 3@BHS! .82'(11J!
4281381 /.<2,Y,20H!1?:'1/'Q212,:103+12+(/1,213/=1, 21 &'Q.<260!.&!03+16'82!,2H
CN2:1<.&'2:. 21 B"#$! & +&'-1 &2./-.63/'1 N&"1 .6&3! bHRO 2.1 ;' &+(';'/2!
&'22,/7&!1.(R
o &H(TI21 2,163/7'(12:./1S1:3+(&=! J- |
o &46 [718(E+/<016'8&12:./'3/'&.:46'14'(1S); [+2'& 2
C'#$!,&&'21/2311GBA'( 1&.Y!9 3-'1/-1A,66! 2+(/!,2&'68!3BRA"/I <366'<2,/71-.2.]
&.:46'&HIC2! AVESI&<3/-& 15'83("1 .1 /' Al&.:46'" :.&!2315'1<366'<2-HIV.2.1 (!
&Y'l JI C'#$1;:3(0  JI52A"H 1CIG3A(1.Y'193-'12:1932,3/1 -'2'<23(!
$PWW, I<.//3215'1+&"1H
2:' 16,8'13812:15.22'(01,&1:3('12:./1PJJI8+66INJ123!13IcO!<:.(7,/71<0<6'&H!IC8!<:.(7,/7!
<0<6'l ,&! /32! 8+66! 'H7H! PJc! 231 A165/%5.&2! ;3('! <:.(7,/7! <0<6'&H! @Q43&+('! 23!
2:4'(.2+(13Y'(IPW 3BIA,66!&,7/,8,<./260!(-+<'15.22'(0!6,8'HI#!('46.<";'/2!5.22'(0!
</'5'13(-'(-1&'4.(.2'60H !
|

I"H$ (Y8,
o T O*ISUHI<TI=E" 14247 1-27 1<h-- " 191RI< " 1> 1$2001> " | ;]
o " (O*1-95t3%89!$, #8="7"&I%<, =-10AB!?);!"C19, =I$, ## " $-1 PU#O1& " #& , 1&!-2"#!5,4 "1

$,#8=5-+, #1$uHI<"124>2" 111
o D2"#1-2°1/0%15,1-1., "&I#,-I51,Et. " 1"#,=>215, 4" 1F" ) *14488#, -1<"1$20%1>" 1, 11$2001>+#>!

A< " 18>+ %#-89188 , 4.7 111

CH#$196& () &!*+,-'1| 11!



)" &+~ $&/ HH#$S-0&

06&'13/6012:1%>$1< 56L1%6>$I143A(L.-.42'(1  -'6,Y'(-1A,2:103+(! C"#$H!

o B3//'<212:1%>$!<.56'12312:"1:,/,106>$143(2!38"#$ H!

o B3//'<212:132:(1/-13812:1%>$1<.56'1231.196>$143A'(1.-.42'(H! |

o G6+712:19%6>$143A'(1.-.42'(1,/231.182./-.(-143A'(13+26'2H!

13(171

o B3//'<212:1%>$!<.56'12312:": /,106>$143(2138"#$ H!

o B3//<212:132:'(1 '/-! 3812:'19%>$1<.56',/2B18("1%>$!43(2!38!03+(1<3;4+2'(H!
F32,<'=12:.212:1'88,<,/<01381<:.(7,/71Y,.1.19%>$143(2=!,&!16,;,2'-250}.Q,.6!
<+((1214(3Y,--1501.1%>$! &3<\'21 NWIJ! :#! 83(1 %>$! SHJI! /-1 bJJ! :# 83(1 %>$!
PHJOH!

)'&-$12,*$&/, #$-0&
%&'only!2:'l .44(3Y'-I(<:..(7.56" 5.22'(,'&'4(3Y,--150!B9# HP3!&,;46,80!2:"
5.22'(0! ('46.<;'/21 BO#!1 4(3Y,-'&! .1<3;46'2'1 5.<\&,-'138!  C'#$! N.&! &:3A/l /!
4:323QNA:,<:LI['A15.22'(0",&!.6(.-0'46.<'-H! |

o 2+(/'C'#$!388il!

* %&' .! &;.66! <(38&6322'-! NGB;4&!

C-00 &<(A-(Y'(1 23! HE&<(A! 2!
&<('A&!63<.2"-13/2:"! &,-'&!38&"#$H!!

e U'(0'<.('8+66(BY" 12:15.<\1&,-" 38!
C'#$!3+2!38!,2&!:3+8&¥.'15.22'(0!

&1 <3/'<2'-1 231 2" C'#$)&! GB$!
53.(-1'Y,.l T A (.- 2. B3.(-!
3Y'&! 237'2:(1 A2 2 46.&2,<!
4.(2H!

« U'(0! <.('8+660! -,&<3//'<2! 2
5.22'(0! 8(3;! 2:"1 GB$! 50! 4('&&.,/7!
2:15.22'(0146+7!./-1;3Y,/7!,2! 3+2!

38! 2:'1 5.22'(0! <3//'<23(! 3/' 2:"
GB$H!

e O3Y'13+2! 2" GBA'(! 5+223/18(3;!
2:'15.<\ &,-'138IC"#$H! F32,<' 2:.2!

2:,&! 5+223/' \&! ;.-"1 8(3;! 2:("!
46.&2,<14.(2&=IA:,<:I<./68!.4.(2H!

* B3//'<212:'['Al5.22'(0!123!2:""GB$!
53.(-! 50%L/&'(2,/7! 2:'15.22'(0! 46+7
J2312:15.22'(0! <3//'<23( 1 3/1 2:"
53.(- H!
|

12 | C'#$1%6& )&+,
!



 C/&'(2! 2"l G3A'(! 5+223/! .23 2:"
I'Al' 5.<\&,-'H!I ?2.\'l <.(*1 2:.2! 2"

4.(2&! 38! 21 G3A(! 5+223/1 (1 B -
46.<'-112:1<3(('<2143&,2,3/H! ,‘ | | [, g

e B.('8+660!,/&'(2!12:'"GB$!53.(-123!2:" e z
5.<\&,-'H!?:"l GB$!&:3+6-1834L60H!

e h"412:'15.<\&,-"1237'2:'(1A,2:12:"
53.(-=!,/&'(2!2:153.(-!,/23!&;.66!(.,6&!/&,-"12:"T C"#$!:3+&,/7!./-1;3Y"12:"]
53.(- 1231<63&'12:":3+&,/HA!

e ><(AI2I'I&<('A&H

o N2+(/103+(136-15.2'(0183(!1('&43/&,56' ('<0<6,/7!./-1-31/321 2:(3A!,2! /1 2:"]
2(.&H

5. Memory

C'#3$!,&I'E+,44'-1A,2:1SO $138M6.&:!N/3lY 36.2,6'0!;";3(0=!/-! ISb!h$!I38M#9!

53(0  H!

M6.&:!;;3(01<3/2.,/&! 2:"1 C"#$!,/2'(/.6!134'(.2,/7'&0&2";'N8,(;A.('O!./-1<./15"

(A(,22''23!+4-.2"12:"18,GA.(H! #&!/'Al8+/<2,3/.6,20!5'<3;'&!.Y.,6.56'=! 03+!

<./I-3A/63.-12:"1  8,GA.("" 8(3;!2:"1BO#!IA'5&,2'123103+(1<3;4+2'()./-1+4-.2"]

03+(L"#SHW,GA.('1+4-.2'&!.(".6&3!,/<6+--1A,2:12:'1B3.<:1&382A.('H!

M#9!;,3(0138!  C'#$!<3/2.,/&R

e 2:'63<.6!&'/&86,5(.(G!

o <+(('/2IC'#$!'Q4'(,;'/21&'22,/7&!./-1&'1&3(!-'8,/,2,3/&

o ;"&+(-1-.2.18,6' 1A:<:I<./1<3/&,&2B8%41231.1232.6!335JJ!-.2.143,/2&HT/!
2:''B3.<:1&382A.('1,2!,&!43&&,56'123!+&'2:'15+88'(!,/1.1<0<6,<!A.0=!('&+6R,/7!,/!
" &+( 21+41231\883JJ'43,/21

CEI'H#S$! &I &A,2<:'-138886!;:3(0!<3/2'/2&! IM6.&:!./-IM#I! 1.(1;.,/2.,/'-H!
M#9! &1 ;.,/2.,/-1 & 63/7).&1 2:'15.22'(0!,&! /32! <3:46'2'60! -'46'2"-il M6.&:! ,&!
BA.0&!:../2. [-HIK3A'Y'(=12:1M6.&:!;3(0! <./15'1 ((A(,22'/1 231 +4-.2'1 2:']
63<.@'/&3(16,5(.(0./-12:18,A.(H !

)"8314 #$&56-78,-$&

231 \1+&'1381/'Al8' . 2+(&I83(I C'#$!,2!,&!/'<'&&.(0123!+4-.2' 2&18,(;A.(H!BO#!
A(3Y,-&! | &4'<,.6! +2,6,20! 4(37(Firmware Update.! ?2:,&! 4(37(.;! <./! 5'l
-3A/63.--18(3;12:' IBO#IA'GE, 2'13(1,&14(3Y,--IA,  2:12:'1B3.<:1&382A.('H!
2:1B3.<:14(37(.;1(<37/,L'&) . +23:.2,<.6601 A:'/1.1<3/['<2'-12312:'1<3:4+2'(!
C'#$!/"-&12315'1+4-.2'-1 [-1388'(&!-,('<21+4-.2'H I

|

C'#$1968& () &!*+,-'1| 13!



6. Sensor inputs

M3(1<3//'<2,/71&'1&3(8L"#S$):.&12:("$ 2IN7: 2L/~  Ol&/&3(!,/4+28AS=1 /-1 P
A2! J4+21Y362.7' (/7' &IIHHIWIUL I HH!IJTUME.! /4+28&18+443(2! .66 ./.637!
BO#!&'/&3(&) /-1 .+23;.2,<.660!,-/2,80!2:'&'1 &'/&3(&HB&4'<,.660! €3¢S! . 1/'Al
BO#! %62(.&3/,<! 932,3/1 V'2'<23$?WW, A, <:! <./1 51 <3//'<2'-1 231 ./.637! $?!
J4+28&1381#$=!&1.Y6.56'H!
BO#!388'(&!.IA,-'1(./7"138!&'/&3(&=!83(!.1<3;46'216,&2!38!.Y.,6.56' BO#! &'/&3(&!
<3/&+6212:1BO#IA'SE, 2'E1H#S$!.6&831&+443(2&IU'(/, (1&'/&3(&H

6.1. BT analog sensor plug

>'1&3(&!IA,2:1$?IN7: 2L./--  Ol46+71<./15'1<3//'<2'-123!,/4+21<:./['6&!38C"#$H!
?:1$?146+7!:.&!al4,/&1A,2:12:'183663A,/7!1<3//'<2,3/&R!

Pin Connections

! u,/!

S *(3+/- ! —1
P u(excsB2. | 1=
Tl #+23CVXCSB63<\ o

W WIUVB

al U,/163A

1Vres - Output reference voltage (pull-up resistor 15 kQ) for resistance measurements.

2 Auto ID (pull-up resistor 10 kQ2) - Auto ID sensor detection input. The BT inputs have the
possibility for automatic sensor recognition.
% For (I°C) communication between CLAB and intelligent sensors.

! Vin Vin-low
Cla+2& I=IS=1P =1S=1P
Cla+2!(./7 1J! HHO!U! JIHAIIU
N&36+2,3/INIS!5!1Z THgu IHSLU!
Cl4+2!,;4'- /< ] 1JIN Q! 1JIN Q!

C/12:1B3.<:1 &382A.('1 .6&I"#$! JA+2&! <./1 51 N&,:+62./'3+&B0R"-! .&! <3+/2'(!
JA+2&1H/83(&)&+<:! &'l BO#! G:3237.2'1 3(IBO#! A .-,.2,3/1 &/&3(! .('! 50!
8.4621-'8,/-1. &< 3+/2'(&HID2:'(1./.6371 &'/&3(&! <./I5'1 +&-1.&! <3+/2'(& N'H7H!
+&,/71 TK.(2 .2" &/&3(1.&! .1 <3+/2'(O!.82'(1 -'8,/,/7! 2:'1 <3+/2'(! <3/Y'(&,3/!
822,178

6.2. Automatic sensor detection

C'#3$1.+23;.2,<.660!-'2'<2&!&'/&3(&!A:'/12:'0! .("<3//'<2'-123! 2.1 &'/&3(1/4+2&!
S 2(,'&! 23! ,-'/2,80! 2:' <3//'<2'-! &'/&3(& H!93&2! B9#! &'/&3(&! A,66! 5
.+23;.2,<.660!,-'/2,8,'-H! >3;'1 36-'(! BO#! &'/&3(&! 3(! &'/&3(&! <3//'<2'-1Y,.1 2:"

14 | C"#$196&"()&!*+,-1I
!



&'1&3(! .-.42'(!N'H7H! BO# T:1 231 $7! .-.42'(1 JWIgO !A,66!5'/32! ,-/2,8,-1 /-1
["-1 231 5'1 ;./+.660! &6'<  2'-1 8(3:! 21 >'&3(1 ",5(.(0 ! N3/! .1 B#>CD! *(.4:,<!
B.6<+6.28(! 2:'! @BDF!&382A.('=!3/1.1GB!<3;4+2'(!,/2:"! B3.<:!&382A.('TB(!.!
<+&23:14(35'1 &:3+6-15'1-'8,/-l 1B/1.! B#>CD!*(.4:,<! B.6<+6.23( 2:'! @BDF
&382A.(OH!

6.3. Sampling rate

C'#$!<./1&.;46'1+4123! P&'/&3(&! &,;+62./'3+&80! 2.1 &.;46,/7! (.21 -'4'[-&! 3/!
2:'1+;5'(138I<./I'6&!  +&'-1-+(,/712:"1-.2.1<366'<2,3/HIM3(!}.&+(';'/2!Y,.13/"]

<./II'6!';.Q ,; +; 1&.:;46,/7! 8(E+'/<0! ,&1JJ '\KL=!83(! ;.&+(;'/2! Y,.! 2A3!
<.II'6&!&,,+62./'3+&60!aJ\KL!./-1Y,12:(" <./l '6&TINKLHI!

7. Built-in Accelerometer

c'#$! & .1 5+63/ P1Q,&
#<<'6'(3;2'( =1 A<l &H('&! @.(2!
<<'6'(.2,3/1 /I P! (JT'&R!+SJ! ;X&=Mll "(-v.20
+TJI; X&) /-1 +bJ1:X&™ /12:'1Q=!0!./-IL!
-,('<2,3/&H! ?:,&! &'/&3(! <./' 5'l +&'-1 /!
<3:5,/.2,3/l A2 32’1 'Q2Y(.6!
&'/&3(&H!
M3(2:'1 -,('<2,3/&!38!Q=!0!./4!.Q'&38!
2:'1.<<'6'(3;2'(1 &" 1271, 7'H |
K36-,/7!12:'l C'#$!,/12:'1&:3A/143&,2,3/!
&:3+6-17,Y'12:'183663A,/7! Y.6+'&! 38!
<3;43/'21.<<'6'(.2,3/&R! !

Q<3;43/12! j1IIX&

0k3:;43/'/2! j131:X&3!

L1<3:43/'/2! j gHbI!:X&H
|
2:'1'Q";46.(01.<2,Y,20183(!;".&+(;'/2&!A,2:15+,62 1/1.<<'6'(3;'2'(!,&!-'6,Y"("-!
JIB3.<:1&382A.(INA(BK'<E.&+(;/2!A, 2:IBO#IB"#$)Im!IH  ?2+23(,.6&4

-

C10-061-#>101, PIH, US2IE " 18, #11:J;H2"$KI-2" 1H L)!4"<-"1444;$2%N8$t"#$" ;#01C, 11-2° 18%- " &-!
=5.%-"4;!

C'#3$1%8&'()&!*+,-'1] 15!
!



8. The ways of using CLAB

C'HBI<./151+&- R

1 .&!./1,/2'(8.<" <3/['<2'-1 231 .| B#>CD! *(.4:,< ! B.6<+6.23(l A,2:! - &46!@B8!
" &+(-1-.2.13/12:1<.6<+6.  23(1&<("/=

1 .&1.1N,[2'(8.<'1<3/['<2'-1231.IGBI<3;4+2'(1A,2:1-,&46.0138!;".&+( '-I1-.2.13/!
2:'1<3:4+2'(1&<("/= |

1 .&1.18&2./-163/1-.2. B377'(H!

8.2. CLAB with a CASIO Graphic Calculator

C'#$!<./5'1+&-1A,2:] B#>CD!*(.4:,<!B.6<+6.Z8/IA:,<:! 2:'| @BDF!&382A.(1,&!
182.66'=1&+<:1.&! B#>CIB8R'(,'& =! 8ghaJ*CC!(,'&! 3(! B6.&&G.-! CABGIJIOH!
d:'/1<3//'<2'-1231.1<.6<+6.23(1 C'#$!,&1<3/2(366'-15012: TBDF&382A. ('1(+//,/7!
3/12:'1<.6<+6.23(H! 2:'1<366'<2'-1-.2.1 (1 2(./&8'((-! 23! 2:'1 <.6<+6.23(1 ./-1 2:']

" &+(521<./15183663A-1  /-1/.60L-l  3/12:'1<.6<+6.23(R3!<3//'<2]C"#$123!
IB#>CD{.4:,<! B.6<+6.23(103+!/"-1.1-.2.1<3;:+/,<.2,3/1<.56'A,2:1P U,/ 1k.<\!
B/'<23(&IN>8SOH!?:,&!<.561(8Y ,--1A,2:103+(IB#>CD(.4:,<! B.6<+6.23(H

8.1. CLAB with a PC computer

U,.!I 2:1 4(3Y,--1 %>$! <.56' C'#$! <./ 5' <3//'<2'-1 231 .1 %>$! 43(2! 38!GB!
<3:4+2'(1 J-IA3(\L.&!.! 6.5!,/2'(8.<' HP:1B3.<:1al 4(37(.;! (+//,/713/12:1 GB!
<3/2(368"H#SHP:' <366'<2'-! -.2.1 .('1 2(./&8'((-! 23! 2" <3;4+2'(! .J-! 2:'1

" &+(121<./15'183663A-  1./-1./.60L-1  3/12:1<3;4+2'(1 &<("IH 12:'1%>$!
<.56',84(3Y,--IA,2:103+(1C"#$!-.2. B377'H!

8.3. CLAB standalone

Ao/l +&,/7)  CH#$! &1 1 &2./-.63/1 Y, <'=1 C'#$! <3/2(36&! 2:'1 -.2.1 <366'<2,3/!
A(3<'&&N 2! <366'<2&! J-| &28(@:'! . &+(/21-2.HI 2.8 &1 Y'(O! +&'8+6! 83(!
(132'1 -.2.1 <366'<2,3/! 'H7H! 3+2&,-'1 2:'l &<:336RH! 'Q4'(,;'/2.6! &'2+4! ,&!
4(4.(-1+&,/7) 2 @BDP.446,<.2,3/13/1.1B#>CP(.4:,< |B.6<+6.23(13F!'1B3.<:!
&382A.(13/1.1<3:4+2'(1/-1+463.--123]  C'HSHI?:'1 . &+(-1-.2.1.(1&23("-! /!

2:'1 C"#$!:53(01 /- <./15'1-3A/63.-"-1,/231.1<.6<+6.23(13(1.1<3:4+2'(1.82'(!

2.1 &+('/21,818,/,&'-H I

|

16 | C'#$!%&'()&!*+,-1!
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I1l. USING CLAB WITH A CASIO GRAPHIC CALCULATOR AND E-CON

d: '1+&,/7) C'H#$! A,2:1.1 B#>CD! *(.4:,<! B.6<+6.2&(H$! ,&! <3/2(366'-1 50! 2:@
BDR4(37(.; (+//,/713/12:'1<.6<+6.23(HP:'1<366'<2'-1-.2.1.(12(./&8'((-12312:"!
<.6<+6.23(1./-Y4')- [713/12:18'6'<2'-1;" &+('/21:3-" 1 &+(5[21-.2.]
A4 (1-+(,/712:1-.2.1<36  6'<2,3/IN(.@,;'1;3-'013(1.82'(12:1;.&+  (;/2!,&!
8,/,&:'- H!

1. CLAB and CASIO Graphic Calculators

2:'1 B#>CD!*(.4:,<!B.6<+6.2882!:.Y'| @IBDF!&382A.('!,/&2.66'<\/15'1+&'-183(!
- .2.1<366'<2,3/1A, 20 #$H!

)"&*"OO HE' < &"8& B=>28@-, 1+6*& 2*32H&.

06&'12:1-.2.1<3::+/,<.2,31<.56'TA, 2P 14,/ 1k.<\I<3//'<23(& N>BSQI(3Y,-"!

A,2:103+(1B>CIB.6<+6.23{!

e B3//'<213/1/-13812:'1-.2.1<3::4/,<.2,3/1<.56'123103+(I<.6<+6.23(H! !

o B3//'<212:132:(11-13812:1<.56'123!  2:'l B#>CIB.6<+6.23(8(2!3/103+(€"#$H

o 2+(/13/! C"#$1./-103+(! B#>CD*(.4:,<IB.6<+6.28(

o C8103+I'Q4'(,/<"14(356"&IA,2:1<3::+/,<.2,3/1; V1&+('12:.21532:146+7&! ('
8+660!,/8'(2"-1,/12:1<3;:+/,<.2,3/143(2&H!

2. E-CON software

@BDR ,&! .!';'[+ (Y[l <.6<+6.23(! .446,<.2,3/' -'Y'634'-! 50! B#>CD C2! .663A&!
<3/8,7+(,/7!'Q4'(,;'/12&! A,2:! C"#$=!1<366'<2,/7!2:1-.2.1Y,.1<3//'<2'-! &'/&3(&=!
7(.4:,/7"./-14(3<'&&,/7" 2:'1<366'<2'-!-.2.H!

M3(' ;3(" ,/83(;.2,3/' 3/! B#>CD! @BDR Y,&,2!2:"" 83663A,/7! A'5&,2M
224RXX'-+H<.&,3H<3;X&+44 3(2X

C'H$I%& ()& +,-'1| 17!



IV. USING CLAB WITH A COMPUTER AND COACH

d:'M+&,/7" C'#$!.&!.16.5!,/2'(8.<"1 <3//'<2'-123! .1 GBk3;4+2'( ! C"#$! &2.0&!
<3/'<2'-12312:'1GB!Y,.1.1%>$!43(243/6,/';3-'0 1./-1,&1<3/2(366'-1502:"! B3.<:!
4(37(.;0 (#,/713'2:"GB HP:''<366'<2'-!-.2.1.("2(./&8'((-1,' (.6  12,;'123!12:"
<34+2'(1./-1 2:"1<3+(&" 38! 2:'1;".&+(";'/2! <./ 5'1 83663A'-! -,('<260! ,/1 2:"l
4(37(;H! 21 (<3(--! .20 (/321 &23(-! Y C'#$)&! ;5 3(0! /- &:3+6-1 57
&.Y'-13/12:'1GB!,/12:''B3.<:1al4(37(;H !

1. Coach programs

201 B3.<:! J B3.<i! "2 4(37(;&  NY'(&3/! aHa! 3(A'(O! &+443(2!
C&H(TI2&IA, 2 CHSHSE'83('103+! &2.(21 231 +&IHSI A, 2:12:'1 <34+ 2'(1 Al
(<3:;/-12318,(&2!,/&2.66!2:'1B3.<:13(1B3.<:I", 2'14(37(.;INY'(&,3/!aHa! 3(!/'A'(O!
3/103+(IGBH!

1.1 Coach?

B3.<:!,&1.1:+62,- 16 (/,/7) /-1 +2:3(/7'&382A.(1'IY,(3  [/2183(1><,/<'= |
2'<:/36370L/-1 9.2::.2,<&! @-+<.2,3/12:.2388'(&!233683

o <366'<2!-.2.1Y,.1,/2(8.<'&)./-1&'/&3(&N

« <3/2(361&0&2"&!

o &+( "13/1-7,2.61Y,-3&1/-1;.7'&! |

e ;3-'61-0/.;,<.6!8&082"&!./-14(3<'8&&'&! !

o 4(3<'&&!./-1./.60L"-2.H!!

#&1 /1 +2:3(,/7 18&0&2";! B3.<:! .663A&! 23! <(.2!462,;-,.1 .<2,Y,2,'&! 83(1C"#$H!
@Q';46.(0B3.<:1 #<2,Y,2,183(L"#$=14('4.(-183(1 +&'150! &2+-/2&=!.(1.Y.,6.56'!
1221 B3.<:14(37(.; H!

V'2.,6'-1,/83(;.2,3/1.53+212:'14&' /-18'.2+('&!  38B3.<:lal.(1-'&<(,5-! /12"

@364$8B"&EAA:,<:1<./15183+/-13/12:1BO#HA'5&, 2 INAAAHS;.  1&<,/<'H/EH!

1.2 Coach Lite?

B3.<:I",2'1,&1.16,;,2-1Y'(&,3/138!B3.<:=1A:,<:1&+443(2&); . &+(;'/2)./-1<3/2(36!
A2:! BO#0&! ,/2'(8.<'&=! .:3/7! 32:(& .6&3IC'#$H! ?:'1 -.2.1 <366'<2"-! /I
C&H(TI2&I< /15T 8+(2:(14(3<'&& i1 2'14(37(.;1388'(&! .1/+;5'(138! -.2.!
A(3<'&&, [T -.2.) 1.608,&12336@M);46.(0<2,Y,2188(C"#$=14('4.(-183(1+&"
501&2+-/2&=1.('.Y.,6.56! B3.<:1" 2'HP:' &'#<2,Y,2,'&!<.//32!5':3-,8,"i12:"
(8+6213818&2+-/21A3RIN51&.Y" -1 /IN&+6218,6'&H!
V'2.,6-1,/83(:.2,3/1.53+212:'1+&'1 /-18'.2+(&  38B3.<:lal".2'l.(1-'&<(,5-! N
2:'l @364$8# & *+E&ARMHEI< /15'183+/-13/12:IBO#IAEE, 2" B

L NOG- , 1< " I5=1$2068." 18" 5oL06-" I0HS " 48" 1S, "™ " . " . IC, LHa-Ye0t-+ , #0;

201" "FI2U8I-, 1<, A, %. "L ICL, P27 HL) 14" <8 " 1444 $PUIESH " HS" 44
18 | C'#$!%&'()&!*+,-I!
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2. Installing the CLAB driver

C'#S$! &IE+,44'-1 A,2:1 KCVPI6>$! 83(1 A<l 1 &2./-.(-1 -(Y'( !,&!.Y.,6.56' /!
d,/-3A&H!2:'1-(,Y'(1,/&2.66.2,3/! &1 .+23;.2,<.660!'Q'<+2'-12:'18,(&21 2,.,8"#$! ,&!
<3//'<2'-12312:'1<3:4+2'( ™

3. Typical on-line measurement procedure in Coach

)"&*"22$*#8&4 #,886#:1R&" 9IS HPA&H " &H#+$8*" T 13HBE

o B3//'<2! C"#3$!12312:'1<3;4+2'(1Y,.12:'14(3Y,-'-1%>$!<.56'H!!

o ?+(/13/! C"#3$H!

e >2.(2'B3.<:a!",2''3(I1B3.<:!al/-134'/1. [ #<2,Y,20!83¢S$H!

e B3//'<2!&'[&3(N&O!23!12:1&'/&3(!,/4+2N&O¥BEH!!

o C"#3!.+23;.2,<.660}'2'<2&!12:"1<3//'<2'-1 &'/&3(N&O! ./-!-,&46.0&! 2:"1 &'/&3(!
,<3/&!3&:" - '/2,8,'-! &'1&3(&!3/'2:"1 C"#B!&<("/'4.I'6H! >'/&3(&=!A:,<:1.("!
/32! .+23;.2,<.660! ,-/2,8,-=!:..Y'1 231 51 &'6'<2'-! ;./+.660! 8(3;!2:"B3.<:!
>'1&3(!",5(.(0H

o 2:1;N&+(/2! J1B3.<:!,&!'Q'<+2'-1.<<3(-,/712312:17, YN . &+(";'/2!
&'22,/7&Bb,<Weasurement Settings! 23! <:'<\!12:'&'1 &'22,/7&R!;'.&+(";'/2!
204'=!;".&+(,/7!2,;'=1&.;46,/7'8('E+'/<0! ./-! /+;5'(1 38! <366'<2'-! &.;46'&H!
#-k+&212:'&'&'22,/7&!,8!/"-"-H!

e M3663A! 2.1 /&2(+<2,3I&Y'" /! 2:"" B3.<:! #<2,Y,20! 3(! -,('<260! &2.(2! 2:'!
&+('2! 50!<6,<\,/2:"17(" /! Start!5+223/H!!

e C/;3&2!<.&'&=B3.<:1.+23;.2,<.660!&2.(2&!2:";".&+(";'/2H!

o C8!'2(,77'(,/7",&"'/.56'- 2:'[' 2:";".&+("'/2! ,&! &2.(2'-! .+23;.2,<.660!
AN2:12(,77'(1<3/-,2,3/&!.("2H !

o d:'12:120438!;".&+(";'/2!,&!&'2123! Manual!2:'/! 2'1'7("/!  Manual
Start!5+223/!.44'.(&!,/'2:"1?3365.(H! B6,<2t,&! 5+22323k366'<2! .! &,/76'"
C&+(2H!Y d'W053.(-!,/4+2N&O!,&1&4'<,8,'-12:'/12:"1Y .6+'138! 3/']
3(53("E+./2,2,'&!:.Y"12315'1204'-1 /H !

o 21&+(/2! ,&! &2344-1 A1 2.1 &4'<,8,'-1 . &+(;'121 2,;'T N2, 1
5.&-0! 3(! &4'<,8,-! [+;5'(! 38! &.;46'&! N;./+.60! :.&! 5"/! (".<:-H! |
C8I03+!A./2123!,/2'((+42!2:";".&+(';'/2&!4(3<'&&="<6,<\1 2:"I (I Stop!5+223/!
3(4('&&! D (*EH!

e >VY'03+(!1('&+62!23!8,6'lY,.IRile!;'/+1342,3/&! Save!3(!Save As...H!

RIN= PO - " 10%$ " 17 " E+$ ")

SIT 0. PHHR-1%-, 1115 2-81%61 " " = . " 1= LHR-Ul-2:) . LE" 11=# . "1 D+ . , ARIE" 18+, #8:!
AU2+GI51,$" . =171, "8I, -1 "a$1< " 1-2 " IBE " #-N<q. " .1-95"1, (1P " 0p&=1" P " #-:1I

!

CH#$1%6& () &!*+,-'1| 19!



V. USING CLAB STANDALONE

A 1 +&,J7 CH#$! &1 1 &2.1-.63/1 Y, <'=1 C'#$! <3/2(36&! 2:'1 -.2.1 <366'<2,3/!
4(3<'&&T 2! <366'<2&! /-1 &23('&! 2:'1 ' &+(';/2! -. 2. H! ?2:,&! & Y'(0! +&'8+6! 83(!
(132'1-.2.1<366'<2,3/I'H7H!3+2&,-12:'1&<:336H!

2:1'Q4'(,;'/2.6 &'2+41 &) 4('4.(-1 +&,/7!  2:'! @BDR .446,<2,3/1 3/! .! B#>CD!
*(.4:,< 1B.6<6.23(13(12:1B3.<:1&382A.('13/!.1<3;4+2'(1 /-1 +463.--123]  C"#$H!
C'HSI<./I5'12: )1 - &<3/['<2'-18(3:12:'1<.6<+6.23(13(1<3;4+2'(H!
2:1G3A'(15+223/138IC"#$! &1 +&'-1231&2.(2! /-1 &2341 2: 1 48, - I'Q4'(,;'/2!
J-"@V&L-LL &4\ (1 7,Y18"-5.<\1.53+212:'182.2+&13812:'1-.2.1<366'<2,3/H!?:'!
&H(-1-.2.0.(18&23(" /1 2: C'#$!::3(00 /! <./151-3A/63.--1,/23! .1
<.6<+6.23(1 3(1 .1 <3;4+2'(1 .82'(1 2:'1 ;. &+(';'/2! ,&! 8,/,&:'-H! %&,/7! @BDR 3(!
B3.<:12:1<366'<2"-1-.2.1<./15'18+(2:'(1./.60L '-!./-14(3<'8&&'-H !

1. Typical measurement procedure with CLAB standalone

o G(4.("2:1Q4'(,;'/21&'22,/7'50!+&,/7!.'1B#>CD!*(.4:,<.6!B.6<+6.23(!A,2:12:']
@BDF!4(37(.;13(1.1<3;4+2'(1A,2:12:'1B3.<:14(37(.;H! !
o >'/12:1'Q4'(,;'12'&'22,/7&!1 23! C'#$H! ?2:"1(,7:219'.& +(;'/2!"@V!38! C'#$!
5'<3;'&!I56+'A:/IB"#$!,&!('.-OH !
o F3AI03+!<./1-,&<3//'<2I C"#$!8(3;!03+(!1<.6<+6.23(13(!1<3;4+2'(KI8! 03+! A, &:!
N63/7! 2,;'' 5'2A"' 4('4.(.2,3/' 38! 2:"1 ;" &+(";'/2! ./[-1 2:"1 &2.(2! 38! 2:'!
D&+(201 0 3+ <V /3A! 2+(/V 03+(! C"#P! 388H! >'22,/7&!.&23(-! /!
4'G.l12 1 3(0HI#82'(103+12+('B "#$!13/ 1.7.,112:1(,7:2!;.&+ (121" @V!
A,66!&:3AIB"#3$!,&!('.-0183(!;".&+(";'/2H!! !
o >2.(212:'.&+(;'/2!150'14('&&,/[712:'"G3A'(!  $+223/H
o C@8riggering!,&!'/.56'-IN2:"l (,7:219'.&+(";'/2! "@V!,&!56,\,/7156+'0!2:'/!
2.1 &+(;'12!,&1&2.(2'-1.+23;.2,<.660'A:'12:12(,77'(1<3/-,2,3/&! .("!
J2H1?23183(<2(,77'(,/7!;./+.660=14('&&!2:""G3A'(1$+223/H!

o d:!''2:'1204"38!;.&+(";'/2! ,&! &'2! 23! Manual! 2:'/'4('&&! 2:" G3A'(!
$+223/231<366'<2!.1&,/76';".&+(';'/2HN

o 21 (,7:219.&+(" ;'/2! "@V!'56,N&!T7("NNA'B"#$!,&!<366'<2,/7!-.2.H18!03+!
A.[21231&23412:";" . &+(;'/2  =1<6,<\12."1G3A'('$223/H

e M3(!63/R,;"N;".&+(;'/12&R! !

o A2:12,;", “&+('2&!'63/7'(12:.'S1:3+(&=! /- !

o A2:&.;46,/7'8(E+'/<0!38!3/" &.;46"4'(1S!;,/[+2'&!N3(163A'(O=!/- !

o A,2:3+21+&'1381932,3/1-'2'<23(&!$?WW,=!
C'#3$!,&1&'2!,/231.18A'( 1&.Y'9 3-"1./-1A,66! 2+(/1,2&'68!388!5'2A"/1<366'<2,/7!
&,/76'-.2.1 &.;46'&H! C2! AN&! S! &'<3/-&! 5'83("! .! ['A! &.;46'! :.&! 23! 5'!
<366'<2-H! v.2.! (" &Y' ! C"#$! ;;3(0! /! 5'2A"/H L V+(,/7! 2.
&+ (5'2 11&:3(2!4('&&!38!12:"TG3A'(1$+2234 6K\ \''B"#$!+4H!C2!A,66!&2.0!
ANIH/2,612:1'Q2!&.;46",&12.\'/1.[-12:''7315.<\1231&6"4!.7 . ,/H! Al

20 | C'#$1%8& ()& +,-'!
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o 2:1-.2.1<366'<2,3/| &234&!.82'(12:'1 &4'<,8,'-1 ;" &+(;/212,;IN2,;'  15.&"!
:3-'013(184'<,8,-1/+:5'(138]  &.:46'&IN;./+.6::3-'O1.&I5"/I(\.<'-H! |

o 2019 &+(T2I"@V! (5. /&) T("/12318:3A12:.21; . &+('-1-.2.1.(1&23(-!
N2 CHS)EW(G.12!  53(0 HP&'!-.2.1A,66!82.00,/12:,&!;:3(0!.6&3!
AN103+12+(/1 C'#$!138BIID/60!/Al; . &+(/21&'22,/7T&IA,661<.+&'12:'1- 2!
231-,&.44' (H

o 24(/121 C'H$!38821(3//'<2! ,2P3103+¢ (.4:,<.6!B.6<+6.23B(1<3;4+2'( =12+ (/!
21317 /110 (2(,Y12: <366'<2'4.2.1 ,/2312:'1 @BDF!3(IB3.<:!&382A.('H!

o CNIY'(0'(.(1&,2+.2,31,21<./1:.4412: 21 82'(12:1388 16,/ " &+(;'/2! &
4'(83(;-! C'#$1-3'&1/321&2.(21./0;3('H!?:,&I<./15'I<.+&'-1501.14(356';IA, 2:!
(.-/70 2:'1823(-! -.2.18(3;1 2:'1 C'#$)&! ;:3(0H! 23! 83(<'! C'#$! 23! &2.(2!
A2:3421 (- [712:1823(-1-.2.0  4(&&!.J-1:36-1 2:'1 G3A'(! $+223/! NPIT! &'<O!
+/2,612:16'821G3A'("@V!5'<3;' &1 7(12:/1('6'.&12:15+223/H I

2. Using Coach with CLAB for the standalone mode

#!B3.<:1#<2,Y,20!&+,2.56'183(@#$! &2./-.63/1;3-'1  N38&B,/!;.&+(;'/20 @
&1 /1,2&123365.(€)2!12312:"17("/! Start!5+223#2A3!.--,2,3/.6!5+223/&2:'! Send
Settings!./-! Get Data!5+223/&H!>+<:!.<2,Y,20!<./I5'1+&'-1 . &I A'66!.&! SEY3/
&+(12&INB"#$! <3//'<2'-12312:1<3;4+2  '(1-+(,/712:1;.&+(;'12=1 &™)
B..42'(! CUO! .&83(! 38B,/"! ;".&+(';'/2&! 23! &'2! +4C"#$! 83(! (;32" -.2.!
<366'<2,8/-123!1('2(,'Y'12:'1<366'<2'-!1-.2.! 8(3;!,2&!;";3(0 H!

e 3$0!<6,<\,/712:17("/! Start!5+223/12:13/16,/';".&+(;'/2!,&!&2.(2'-H! !

* $0!<6,<\,/7!2:'Send Settings! 5+223/!2:"' @Q4'(,;'/2! &'22,/7T&! N;".&+(';'/2!
&'22,/7&! /-1 &'1&3(!,/83(;.2,3/0! .(" +463.-'-1 23! C"#$H! ?:'/! C"#$!<./1 5"
-,&<3//'<2'-! 8(3;! 2: 'l <3;4+2'(1 /- (532" L&+('/2&! <! B
4'(83(;-H!#82'(1 2.1 ;".&+(";'/12 1,&B,/,&:'-=1 C"#$! ,&! ('<3//'<2'- 12312:"
<3;4+2'(H!

* $0!<6,<\,/7!2:'Get Data!5+223/12:";".&+(";'/2! (&+62&! .('! -3A/63.-'-123!
B3.<:H$'83(" (" k3//'<2,/7! C'#$!23!2:'1<3;4+2'(! .6A.0&!8,(&2! 2+(/! ,2'838
?2:11<3//'<212312:'1<3;4+2'(=!  2+(/",213/'.7.,/ .[-134'[12:1&.Y'-1#<2,Y,20 H!
G6'.&'1/32,<'12:.2103+!/"-12315'1,/12:"1&.;"'B3.<:1#<2,Y,20H!! C/12:'1<.&"12:'("!
&!/31<3;;+/,<.2,3/' 5'2A"/' B3.<:! /-] C'#$! (,7:2! <6,<\! 2:"I B"#$! &<("/!
G- 1&'6'<2Reset HardwareH!

|

"#SY&

o TS, HHT S-S 1S T S > & () 1A 20 =G> -1 -27 L BTHT UIH, %$21) $-+E+-914H8I>1E "]
=H51" _+$-%<8" 11" 8=8-81%¢# . 1$%#1$%=6"151, <8 2&;1Q+18-1$, ##"$-1-27 1 "E+$" 100t -2 41,5 #1-2"]

) $-1E+-9!1, 1IC+18-108%E " %4 . P1$8, &7 1-2 " 1) $-1E+-0106# . 1-2 " #1 €S, " $-1-271 . "E1$"; 1

6 M3(1388,/'!;'.&+(';'/2&! C'#3$!1-3'&!/32!:.Y"12315'1<3/['<2'-12312:'1<3;4+2'(1-+(,/712:"

F&H(TI2HIZN <366'<2'42.1.(1&23(1,/12: C'HS)&L:3(0 L/ Y'1231512(./&8'((-!

23!B3.<:1.82'(A.(-&H

CH#$1%6& () &!*+,-'1| 21!
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VI. INCLUDED SENSORS

2A3!.--,2,3/.61&&3(&=1:4'(.2+(! .- U362.7&/&3(&.(1,/<6+--1A,2:] C'HSH
$'63A103+18,/-D'<:/,<.6184'<,8,<.2,3/& | TH2:18/&3(&M!

1. BTO1 Temperature sensor

?:' BO#! $2JI ?h4'(2+("N &' /&3(!,&!L!
7'1'(.6 U+(43&" 244'(.2+(" &'1&3(! 2:.2!
</N'51+&-1 23!;".&+("12"4'(.2+(" /!
6,E+,-&! NA.2'(=!;,6-! .<,-,<! &36+2,3/&0!
S(HPMN&&I(I<.N('<3(-1 244 (.2+(!
2:1(./7138! 11JZB!23!TJAHB?:" &'/&,/IT!
'6";'/2! 38! 2:"1 &'1&3(! ,& !.!1SJI\Q! F?B!
2'( ;,&23(= A< & 43&,2,3/- )]
&2.,/6'&&!&2"6!12+3!

21?754 (2+("&1&3(1, & &+446,-1<.  6,5(.2'-1,/'-'7("&'B'6&,+&!ZBR!"B3.<:!a!
4(37(.;! .663A&! &'6'<2,/7! 2:" ;" &+(,/7! (/7" 38! 2:"1 &'/&3( !./-! &:,82,/7! 2:"]
&'1&3(1<.6,5(.2,3/1,81/"-'-H! |

?:1&'1&3(! : .&!15+,68/1 ('&,&2383(1.+23;.2,<1&'1&3(!,-'/2,8,<.2,3/H

1. Practical information

21744 (2+(1&1&3(1<. /51 +&-1 /1.1&,:,6.(1A.01.&1.12:'(;3;' 2" (HIK'(1. (!

&3;17''(.6!7+,-'6,/'&!83(1+&.7'R !

o V3I/321+4&'12:1&&3(1231; . &+(12 4'(2+(&):,7(12: N WZB2:,&1.0!
L TN2&&3(H !

e h"412:1&'/&3(1<.56'.A.018(3:12:1 2! &3+(<H!

* V31/3214+21./014.(2!3812:1&'/&3(!,/.186.;'13(13/1.1:32146.2'H!

o #Y3,-1&+5;(7,/712:1&1&3(14(35'15'03/-12:"1&2.,/6'&&!&2"614.(2H!?:'L:./-6'!
&1/321A.2'(4(338H

o H#B6A.0846'./12:'1&'183(12:3(3+7:60!.82'(1+&'H

o 2U1&'/8&3(12+5',&1<3/82(+<2"-18(3:1&2. /6'&&I&2"6=IA:,<:1:.&1.1:, 7:1(&,&2./<'!
231<3((3&,3/18(3;!A"\I.<,-&./-1.6\.6,&HI>3; 'Y, (3/;/2&!"H7H!&.62!A.2'(!
.01<.+&'1&3;'1-,&<363(.2,3/13812:'182.,/6'&&1&2"612+5'1542 &IA,661/32!.88'<2!
2:'18'/&3()&!4'(83(;./<'H! !

o V31321+&'12:,&1&'1&3(1,1.18&2(3/7!.<,-13(1&2(3/7!5.& HI#I<:": <.61(.<2,3/!:.0!
<A&VAGL21-0TH

o 2:1&'&3(1<./15'16'821,/1./1.6\.6,/'&36+2,3/=1&+<:1.&!IF.DK=183(1+41231Th!:3+(&=!
A,2:13/601;,/3(1-, &< 363(.2,3/H!d'1-31/321(<3;; /- 1+&,/712:1&'1&3(1,/'5.&.,<!
&36+2,3/&IA:,<:1<3/<'/2(.2,3/,&7(".2'(12:./'P19H

o 2:1:.Q,:+:16Y72:13812,;'1('<3:;'/--183(1'Q43&+(1231./1.<,-1,&!
S4'1-121312:1.<,)&1<3/<'/2(.2,3/HIC/ T/ (.61A1-31/321('<3;: /-

22 | C'#$1%8& ()& +,-'!
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2
?

&'1&3(&15"1@21231&3.\I,/1.<,-&!38I5'2A"/1I! IP191<3/<'/2(.2,3/183(163/7'("
2: 'Th!:3+(&H!?:1'Q<'42,3/&12312:,&!.(1KO-(3<:63(,<!.<,-IKB"]./-1>+64:+(,<!

<,-1Ks>DH!?:'15.Q,;+;1'Q43&+('12,;

183(12:'&'1.<,-&!.(R!!

Acid Maximum
Exposure Time
1 MHCL 20 minutes
2 M HCL 10 minutes
3MHCL 5 minutes
1 M H,SO, 48 hours
2 M H,SO, 20 minutes
3 M H,S0O, 10 minutes

. Suggested experiments
1?2540 (2+(

& 1&3(1<.15'1+&'-1 /1: JOI'Q4'(,/2&!6,'R! |

93/,23(,/7!,/-33(1./-13+2-33(12":4'(.2+('&H! !

93/,23(,/7'8("L,/7!./-153

6,/7IA.2'(H

93/,23(,/71'/-32:'(;,<./-'Q32:(,<!(.<2,3/&H |

>4'<,8,<1:' 2'Q4'(,;/2&H |

C/&+6.2,3/',/Y'&2,7.2,3/&H!

>36.(1'/'(70182+-,'&H!

. Technical data

U™ 25" 1%-=1"11%#>"!

I BIHHTI I°B!

L "%&=1s#>1"8" 2 " #-!

SI\QIF?BI2:(;,&23(11/3/ 16,/'.( !

HY%8:<1%-+, #!!
00- " +#2%1-MN%1-1"V=Y%-+ , #P!
!

H, "CC+$+"#-8!

?lelghirth, n6NO!rRnINEXSs' !

di(112:12 4 (. 2+(), 1 °B=L1

N2 &H(HI(&,&2.1< ) Q!
h;le!lHISIg@UPih, le!SHSSh @ Tithde!IHPPPS @f !

L%W+2="1-""25"100-=1"1-2%-16"#&, 1!
%t!- 8" 1%-"14+-2 ,=-1 % 2%>"!

[
IWJ°B!

)$$=1%89!

+IS’Bl.2MTJFB!
+!JHa!.2!PJB!
+lIHFB!.2ITJ°B!

X"85,#&"1-+2"
0-+271C, LIYBZI$206#> " 411" % . #£>P!

1J1&'<3/-&!IN,/TA.2'(1A,2:1&2,((,/ 70!
SfJ1&'<3/-&!IN,/1&2,66!.,(0
bJI&'<3/-&!N,/1;3Y,/7!.,(O!

C'H#$1%68& () &!*+,-'1| 23!



2. BT02 Voltage sensor

2:'1 BO#!$2JS1U362.7'1&/&3(!,&! 1 7'/'(,<!
4(35'12:.21< /15'1+&"-123! ;'.&+(! Y362.7'!
5'2A"  11JIHH!IJIU36ZRHI&I2A3!5././.]
NT;0!46+7&!83("".&0!<3//'<2,3/H

F321 2.2 2:,&! &/&3(! & ! - (<2!
<3//'<2,3/! 23! 2:'1 [4+2&) 38IC"HEHP:'!
&1&3(1-3' &/32!:.Y' -,88'( '/2,.6! J4+2&!
J-1 A,66! /325.Y' B\ 1 2(.-,2,3/.6!
Y362;'2'(H

231: . &+('1.1432'/2,.6!-,88'("/<'I 5'2A"/1 2A31 43,/2&! /I | <,(<+,2=1<3/['<21 2:']
(-1./-156.<\146+78&12312:'12A3143 /2&HI#143&,2,Y'I(".- /7";" /&1 2:'1 (-146+T7! &1 2!
1:,7:(143272,.612:./12:15  6.<\146+TH

1. Practical information

?2:'156.<\16".-!,&!<3//'<2'-12312:'1<3;;3/1 7(3+/-138! 2:"1 ,/2'(8.<'H! ?:'("83('=!
Al'N12A313(1;3('Y362.71&'1&3(&!.((1+&'-1.21&.;'12,;'=12:"156.<\!6' ~&1:.Y'123!
5'1<3//'<2'-12312:1&.;'143,/21,1'2:'1<,(<+,2H !

2. Suggested experiments

?:'1U362.7'1&'1&3(I<.'5'1+&-1,/1 Y .(,'20rQ4'(,;'/2&!&+<:1.&R!
V,&<:.(7,/7'381.1<.4.<,23(

C/IY'&2,7.2,/7'22'(0'6,8'
@6'<2(3;.7/'2,<!,/-+<2,3/=1/-1;./0L;3(H !

w

. Technical data

[,8-%>"11%#>"11 1J'HRU!
V,('<2!<3//'<2,3/'23C"#3$!Y,.1G,/NINIHH!IJIUO!. M
G,/'SIN7(3+/-0!38!&'1&3(!,/4H2&

HOggr<L0h-+ , 41 F3/' IU,INUOWLINUD!
X8, b=+, #I=4#>10\ 1<t !

AI[D]7'$, #E"1-"1] THg'U

H2" P49Ul- , 8" 10646 ! F3/IN.,(13/600

24 | C'H#$1%& ()&!*+,-'!
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VII. TECHNICAL SPECIFICATIONS

1. Key features

PROCESSORS GCBPS®WISN$!>MI0

MEMORY S!19%!M6.&:

POWER N (7'.56'5.22'(01",  13/IPHIU JJL#:! |
%>$IG3A'(1#-.42'('NJJ ISTIIU#B=!VBIWAIXI

STATUS INFORMATION ?A3<363(@V&IM2!G3A'(I-! (,7:2!19". &+(;'/2!1&2.2+&0
D/ &4'\'( !

ADC RESOLUTION IS!5,24&!

SAMPLING FREQUENCY 9.Q'JJJIIKL=Y,.13/1 <../l'6! ]

9.Q!'aJJJJIKL=!Y,.12A3!<:./['6&&,;+62./'3+&60
9.Q!TJJJIIKL=IY, 2 <.//'6&!&,;+62./'3+&60!

SENSOR INPUTS ?2.("&'1&3(1,/4+2&="./.637!1$?IN,7: 2./--  O!,/4+2&

BUILT-IN SENSOR PLQ,&I#<<'6'(3;'2'(! NSJII;X&=ETIX& /-1 b X&OE!
;.QHI8('E+'/<0ITJIJIKL

CALCULATOR CONNECTION  PU,/143(283(!<3;;+/,<.2,3/! 23B#>CD!*(.4:,<IB.6<+6.28(&

COMPUTER CONNECTION 9,/,'%>%$!43(2.6&3!+&'"-183(143A'(,/

CALCULATOR SOFTWARE B#>CI@BDR&382A.('!

COMPUTER SOFTWARE B3.<:la!",2'IN8("0O!3(!B3.<:1aIN6,<'/&'I('E+,("-O!

SENSORS INCLUDED ?74'(2+(  1&'1&3(1./-1U362.7'1&'1&3( !

2. Working conditions and maintenance

M3(!103+(!&.8'20!./-12:.2!138!03+(I'E+,4;'/2-8363A!2:'&'! (+6'&!83(!:./-6,/7=183€6"./,/ 7!

C'#3=Y-183('A3(\,/7!;3("'<3;83(2.560H! !

o u3+(C"#3$!,&!-'&,7/-12 315'134'(.2"-13/1.1-'&\13(!:./- 1'6-H!

e u3+(C'#3$!,&/32!1A.2'(4(338H!G('<.+2,3/&!;+&2!5'12.\'/123"'/&+('12:.216,E+,-1<.//32!
'12'(12:"1+/,2H! !

o V3!/32'Q43&" C'#$!23!'Q2(%;" .21 3(1 <36- ! &3+(<'&! ./-! 23! -,('<2! &+/6,7:2! 83(!
'‘Q2'/-'-14'(,3-&!13812,;'H! !

e D4'(.2,/7' C'#$!3+2&,-"12:"183663A,/717'&!;.01.88'<2!4'(83(;./<'R !

o ?%4'(.2+('R'WZ!123TJZ!BH
o N6.2,Y':+;,-,20R1J!c!23!gJc!N/3/<3/-'1&,/70! |

o FY'(183(<".I<3/ ['<23(!,/123!.143(2H!d:''<3//'<2,/7'.!  &'1&3(=1.\'1&+('12:.2!12:"]
&'1&3(1<.56'I<3//'<23(!;.2<:'&!2:""  &'1&3(!,/4+2=!./-12:.2103+!:.Y'143&,2,3/-12:"
<3//'<23(1<3(('<260H!

e d'1<6'.//7 1C'#$18,(&2! 2+(/1,2!388!./- +/46+7! 2:"1 <3/['<2'-! &'[&3(&! ./-! Y%>$!
<56'H!? 1<6'./1A,2:!. 1&382=1@3Q!<632:H!#Y3,-17'22,/7!;3,&2+("1,/'./0!34'/,/7&H!
V3!/32!1&4(.0!6,E+,-!-,('<260!6/#$ H!

o d:'/'<:.(7,/712:15.22'(0!.6A.0&!+&'12:"14(3Y,-"-19%>$143A'(1.-.42'(H! !
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o d:'/1(46.<,/712:'15.22'(0=13/60!+&'.] C'#$!(46.<"/2!15.22'(014.< \1&+446,-I50!
BO#HIQ \'1&+('1231:./-6',217'/260HIA3+7:1:./-6,/71:.01<.+&'12:15.22'(0!-... 7'H!
V31/3214+66!3/1A,(&H!G+6613/6018(3:12:'1<3//'<23(&!.212:'1'/-&!38!2: 1A, {REU3&!
03+(136-15.22'(0!.44(34(,.2'6B!

3. Software for CLAB

* CASIO E-CON ] IV.2.1<366'<2,3/1&382A.('1,/&2.66'-| B#>CD!*(.4:,<!B.6<+6.2B{&

* CMA Coach Lite” for PCI] IGBA(37(.;123!<3/2(36C"#$!A,2:1<3; 4+2'(INB(" CH

 CMA Coach” for PC!] IGB4(37(.;123!<3/2(36L"#$1A,2:1<3;4+2'(IN6,<'/&' ["--O=!
#+2:3(1Y'(&,3/1 Az, <! .B63A&! 231(\.2'1 #<2,2,'&! 83€C"#$! /- .—-,2,3/.660! 388'(&!
V.2.1U,-'3=193-'6,/71./-14/,,.2,3/&  12336&

4. Warranty

201 C'H$! -.2. B377'(1,& A((/2'-! 231 51 8(" §(3;! -'8'<2&! /1 ;.2'(,.6&! .J-!
A3(\;./&:,4183(1.14'(,3-138!  ST!3/2:&18(3;12:'1-.2'13814+(<:.&14(3Y,--12:.21,21:.&!
5"/1+&'-1+/-'(1/3(;.6!6.53(.23(0!<3/-,2,3/&H!?:,& IA.((./201-3'&!/32!.4460!,8C"#$!:.&!
5"/1-.;.7"-1501.<<,-'/213(1;, &+&H! |

21 C'#$15.22'(01,&!.1<3/&+;.56'1./-| | &IA.((/2'-12315'18("18(3;1-'8'<2&! /!;.2'(,.6&!
J-IA3(\;./&:,4183(1.14'(,3-138!1S!;3/2:&18(3  ;12:1-.2'13814+(<:.&H !

5. Battery precautions

e V31/32146.<'12:'15.22'(0 /1 3(! /.1 8,('=! 3/ &23Y'&! 3(1 32:'(! :,7:! 2:4'(.2+("!
63<.2,3/8+<:1.&4,('<21&+/6,7:2HIV3,/71&31;.01<.+&'12:'15.22'(01 231 7'/'(.2'1 " 2=!
'Q463-'13(1,7/,2' =13(T'/'(.2'.123Q,<!7.8&!,8U6.<-1 [1<3/2.<2IA,2:18,(H!

o C/12:'1'Y'[212:15.22'(016'\&! /-12:'186+,-17'2&! /2313/'0&!'0'=1-31/32! (+51 2:'1'0'H!
A IR A'BBI A 2:I A2'(1 /- -, 2'60! &\ ;- <.6! <.(H! C8! 6'82! +/2('.2'-=1 2]
5.22'(0!86+,-1<3+6-1<.+&'1-.;.7'12312:'I'0'H!

© V,&<.(-15.22'('&).<<3(-,/7123163<.6!('7+6.2,38

6. Safety Information

C'#$ ,&I-'Y'634"1./-14(3-+<"-1 /1<3/83(;,20!A,2:!B@!./-IMBB!('7+6.2,3/&
#I01<:./7'&);.~15012:14+(<:.&'(13(1+&' (1A, 2:3+218,(&2!<3/2.<2,/712:'1:./+8.<2+((!
A,66!5'1&+5k'<212314'/.620!+/-'(IMBB+6.2,3/&H

2., &1 4(3-+<21&:.66!5':./--13Y'(123103+(163<.6! <3;:+/,20! A.&2'1 <366'<2,3/1 43,/2! 83(!
('<0<6'13812:"14(3-+<2&H!

|

!

mor o+ o0 o1 1+ 1 umF€ !!c € !!!EH[!!!!E!

G!['1&+,#!I;I!,l!#'4'1!
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U2:6151, . =$-1e!-, 1< 1=8" . !C,l!' -=8%-+, #%815=15, &"&!, #59;!
"-1t8l# , -1%551, 511%- " 1C, 1+ . =&- 1196812 " L +8%8FI 1" & "%1$2F!, 11, 22 " 1$:%81%558:$%-+ , #§;!




