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. Y0| 7% ONS RAIGIE BAL Z2|H AIZIBHE0H XS5 D XSO 2 HYLICH— Lut
M "ONSl SO A% SH 5l S0| opgLiT,

fe s
o EfZl QIEIA HHQLIZ|IAM AlZH 28 A2 TON(6-1-1)1F &L grL|Ch,

6-1-4 TMON — 2 - AE|0|& E}O|H

g9l

TMON(Monostable Timer, 2= AH|O| &/ 4F E}FO|)2 3 M5 X ot HoZ &t
F, 3 FZs fE dEiet FESHA Z2| M A|ZHo] B # Ii7HX| 2t2H[EE ON2
YL ct Z2| o] T x[= 52 Y=H0| ChA| OFF->ON2 = B0 = (X E2[A)
Aot 72 E7F A2 O[O FLLH.

>
olo

e

TMON <Ef20> <= 2| Al

TMON T3 200 2 Q2 A& OIX| =72 E 200E/(=2%) 50 2t FHEE ONS 2 {§X|tL|LCt.
o
=

100ms TH2| El2 TAMON

& LTt
L=y = o|Oj
TMON 10ms/7t2E SHET TMON T3 200 = A5 SIX|SE 2X7H ON 8X|
TAMON 100ms/7I2E TA 5 S22 TMONIF S, TAMON T3 200 = 20=7t ON §X|
of| H|

M3 NO & - TMON T3 200 2 =2 M37} ONE|= &7t tFH|E T30| 74X, O FZ= M3
O| MENQl F2SIA 2227} CF & W7EX] AR R 2 F K| & L|Ct.
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< 12 6-7 TMON O|H 2|2 — M3 NO HE 2= TMON T3 200 #+& >

Fo| Mg

TPLI} EE617| &L CE TPLE Q20| OFFE SO0F7IH Z 2|l MO|2tE SA| 4 X| K| &L,

TMON2 of H AHX[H Y HE{Q F25HA Z2[A0| ELHOFRH 74 & LICE,

o 2tZH|EZ} ONZ2 RAlotE ¢ S0 M &5 AX|= ME|[AHSHA| &0 FA|E L CHnon-
retriggerable).

o EfZl QlEIA HQLIZ|IAM AlZH 28 A2 TON(6-1-1)1F &L grL|Cf,

6-1-5 TMR — X4t EfO|H

ol

TMR(Retentive Timer, X 4t/5%5 EFO|0H)2 20| ONQI SQtEH A1t A|Zt= &1 20| OFF7t &

H1ge A2 & = EO|H YU L|CH TONIt E2| YHO0| HH T Zutgio| 2[AIE[X] #e
>x=

ok
0f, /20| CHA| ONEI B HHE 2 E 00{A SHELICH— o3 #o| ZX ONE AZHS 2%
of ZalAlol ZZAZIE 8L

AMEH

TMR <EF2!> <Z 2| Al

TMR T4 500 2 0| ONQI A|Zt2 25 &N 500E!/(=5%)0| £|H 2ZH|EJF ZEILICE 100ms
CHR| El2 1aMR 2 ZLCH

Ljzy g o|nj

TMR 10ms/7t2E F™-EE. TMR T4 500 = +& ON A|7ZF 5280 2t

TAMR  100ms/7I2E  TA HEE SXH2 TMRIF S, TAMR T4 500 = TX ON A7t 50%0] &tF

Of| A

M4 NO HE > TMR T4 500 O 2 £9 M M47} ONQl SOt A p A|ZH0| 40|10 OFF7F & HZE
LICt M47t CEA| ONE|H HEE ZHEE O[O MO, ONEl A|ZtS 25 Btolf 5571 £|H b= HIE
T47 AR L|CH
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<12 6-8 TMR Of|H| 3|2 — M4 NO B2 Z TMR T4 500 +5 >

TMR2 YUMo 2= ZAugto| 2|ME|X| RESLICH =50 £X 42 02% &[=2|2{H T48
[} 3 NS HE 2 FOF &LCF — M5 NO & > T4 RESET N &EH =9
M M57F ONE|= =7t T42| Gttt L= H|E Tt 274 00| & LT,

o EtA QSN 2l AIZE 28 752 TON(6-1-1)2t S LRfLICH

7t2H BtASte= & 35(CTU-CTD-CTUD) R LICt. EtO|Het EHa| § ™SIHTA)O| 10, At A|Zt0]
OtL|2} ol A5 CX| 35 MLCL CTULL CTDE 2 - 0| ZX|TF (<& 2> <Et2s> <Z 2| Al ),

=] > >
CTUDE up-down F A2 E M2 Z= 4-Q1XF 8 (cTub <EF2> <up HIE> <down HIE> <Z2|Al
> )2 SLCh

o EfZLIIREYUS MEYE 7I2H Ij1IEEI io::!'—l'if C<n> (16H|E, 72 E 4L StLf) BE= DC<n>
(32H|E, c<n> I} n+l> F Y|EE 0|0 &)= & LLCH

o 2N 2ARMNX Ao 7R E SYLCL Eromm S| A7 28( 1s - seems 5)2 K| QS
OFT 5 M3 M40 &L|Ch

tOlM et OEt7EX| = &2 O| 0|2t At2|of et 20| BHELICE ShAagha Xf2[(BH2)0| & cs 2
Zt2Egs 727X E, 22 c8 = B8 A2|0f 328 72 E4L0| oL 2t 2 =HES 7t2[Z LT,
7t2EO0l Ze[Mof =5t 2tZHEJFONE|D, O HEfE s EE2Z 0 2 2€=2 HE

-2 E| EFZI( c<n> - DC<n> )2 RESET Y (5-3-3)°| Ao 2 X|H&tH, bt H|E S K| 7} ofL 2t 7t
ZE #EHEE 2 k&2l S5 Q0|2 SEYL L £SOt 42 72 S/0| et

CHEL|C} — CTU-CTUD= 022 E|ZO0F7HX|BH CTD= AN E ZE|MZfO 2 E| S0t L|CHA AL 712
He CHA| & 5= JAEF Ze[Mo|M S25{of stE =, of2f CTD E & 0).

6-2-1 CTU — 714 712 E

o)
CTU(Count Up, 7Ht 7H2 El)= @12{0] OFFOI Al ON2.Z HHI= A% UX|7H S8 mjojct st
22 14 s2ls IR EHYLICH R E0| ZRA0) EEolR RH|EJHONED, 1 Fl2 24 4
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S AX7LH S0t 2ARHE= AS AL M 7I2ELUT A SO UL 7H2EL0| get(16H]
E 65535, 32H|E 4294967295)01 O|2H G =X| &1 A2 {X|E L|Chsaturate).
AHEH

d=2 WEsta QUof, LBt NO HHE AUz Yoz R0k HHO| OFFOM ON2 2 Hr’é [T O
Ct oF HAEE MOELCHE s d2 882 U=z o0 & Ea7t fsUHh.

MO NO X - CTU €8 5 2 =28, MO7| OFFO| Al ONS 2 H}E! [jOFCHAL

o

s ARX) 7H2EO0[ 14
=4, O R &5 AX|0A 2t2H|E C80] ONELILE &5 AX| H=0| &n 2o S0 U0, &
S d= 8s M= 0| FX @0 LHENO S AM=E Y22 FL L.

< 12l 6-9 CTU O| M| 3|2 — MO NO MEC=Z CTUC85 5 >

1L

QLZH|EZ CH2 rungOll A 2o 2Bt cg8 No BE » P32 22 N2 O|0|F 0, F+2E 70| Z2|Alo|
Chsll c80| Q/ZH|EZ EXME W p32E SHH FHZEIL|C}

o>
v

gt== MOiCE 7H2 EZL0| S7tote &2

ol
>
=
N

< 12l 6-10 CTU BELIHZ — MO &

<3 6-11CTU BLHE — FI2EZ0| Z2|M((5)0 2ol 2tZH|E C80] ONSZ & >

— HA
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M2 g2t 2 = LICE BfOJM Z2[Alar &2| 15 - seems 2 AlZH 282 K|St

l:l
™ Zm Al Syntax 0217} & L|Ct.

In
|0
rg
oV
El

. Bt QEAvt meMe 4HE e Hea| H4E t2o| HRE LT A4 £
2 glojg H=a|e-1)2 "Y 7|9 2a| 4H S A
o ARHET} AT FO|T Q2 AL K|} A SO B FR2EFS MK AL SofdLich

FIREZLSHEE | =22 ™ RESET 2Y(Q =¢ &) &L|Ct

6-2-2 CTD — Z4F 712K

Ho|
CTD(Count Down, Z4 712 Ehs H& UUH Ul 7230 TalMo XHE22 HAUAD, U
A X7} WS IOLCH FFEE S 14 E0|s FHRE|YLICE FHeE o] 00 ETHeE et d]

=71 ONEID, o ZOISX| 22 0014 Q0h= SN saturste, 84 18) 83 & C1Al =2
MOZ |Sel2{H ReSET AU SIS FH2EE 2ABLICKRI N 1 00| OfLizt Tejxo = Ay
ATLICH. CTUS Bhl o2 Al FHRE YLITH

ALEH
CTD <EF2> <= 2| Al

ctp c9 5 = XNZ 2 Al FF2ELO| 52 AKX, e §S AX[7} 58 Y| 7H2E200] 00f
CEOH 2=HEIF AZLCHL

Of| A

ML NO & - CTD CO 5 5 S22, 9P%Eﬂ% M dd Al Z2|4 501 M AJESED M10| &E A

X|E 2= Worct 14 Z0fSL . ohA o 2 EZL0] 00| £[0] 2t=HIE C97t ATL
Ch. CTDE CTURE O 7HR| 2 &5 X AE0| Ao L) A0 NO HHS Az Yoz &
LICt 3213 M2 No E& > €9 RESET S 6:,771| EH M Z AN E JIREZS IEMCE BE
2+ ASHOHAR 28 Z2[H2 AUS0|E= 2|MS FX| @ote gL L.

=2 o —

u\l FE
SAENC]
Ral
=2
Pl
N
40
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< 121 6-12 CTD O|H| 3|2 — M1 NO MESZ CTD C95 A M A| Z2|Ml 5 Xp5 ZE), M2 RESET
o Ml THHH >

CTD= NS AW (HEY) Al 7IREZ0| X522 Moz tH°4II='E, AHE Hof 2 2|Al
= EX| %Ot Z2|MOof|A ZHAt0] A|ZFEILICEH 2| A(RESET 2 )2 2™ T IR EUE CHA
ZoMeE E[E8|10 A2 I &LICEH

o IZZ|M2 Y0t 7hsSt EFZl QIEIA RHQI FE2 CTU6-2-1)2F & Y etL T}

e CEYS HHGXIZ HHUCH HEl Zr2 ma|Alo| oL 2t MEE ZHULICEH 28 A|ZA E
CTD Ats Z2|AM 222 M 8t 1 C20| EEPROM MK X| ZfS 2122, LIS0| M
f= HEFX 577t Ahs Z2|ME FO{&LICH— »H™ AHO| ZIREZ0| 2 O|{ZICH=
0|1, Ol AKX E A S5 OHZYLICH 28 IHOtch Z2| Ao A AIZFSHA shai™ s
7IRHE XX LA WAL, 2E 2= o HOE 74X = MS 2 RESET 2 Y(5-3-3)2 20
TN

6-2-3 CTUD — 71Z4k 712 F

g9l

CTUD(Count Up-Down, 7t& 4t 72 E)= up /=22 dow
up =71 &5 X E Th= W{OICt 7R E *%1 Al ok o
Z0|&= 7H2HYULCH CTU-CTDRF E2| rung 2150 5= PHE2 712 E =0| otL|zt 2lofo
O|E) gt i, O] MOl AN U2 ™ up-down A=7
FFREZHO| TE|Alo| St Hup Ee) RH|EJF X1, A5h8Foto| A 22} saturate® LI CHE
Eol XI- )

=
£
2
|.|-|
N
Ho
[m
£y
o
mHo
ikl
o
5+9
o>
-
il

C

A8

CTUD <EF2!> <up HIE> <down BIE> <Z2|Al>

=
M10] up A%, M27} down 41, 1000 Z2|ML|C} up-down At2[0fl& et F™a 22 U
(P-M-D-C &2 HE F&, EtO|H-7}2H 2tFH|E To-co ZghE ANZE & = JASL LT
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Of| A

MO NO HA - CTUD C8 M1 M2 100 2 =9 ™ MO7} ONQI S0t M12| A& XA FIRE
240l 1 51 M29| &5 AUX|OA 1 FLICL rung &% M0 EEL 7H2E 20| ofLz} Qlofole
(AIO|E) ¥&to|2t= Fol F2olstM a.

< 13 6-13 CTUD O X 2|2 — M0 210f0]2 ¥ 2Z CTUD C8 M1 M2 100 T+&(up=M1, down=M2) >

upZt downO| Z2 AZHO| SAI0 A& SUX|E HEH & Ct FAIZ|O] 72 EZL0| AHZ QL
CHIEC 61131-3 EZ 7t 242 SZh.

o Q10j0]E HHO| HA U= S up-down AIS 7} HIPO{E 1O Bigh= o|0] HIY¥El 4oz 7|2
ELICH— QIofo|Z0] ChAl AME AN UE SCto| ¥at= ChA| FF2 E X X| $&L T

o IZ|ME2 M40t JHSBILICHCTU-CTDRE S Y, EFO|HO| A[ZH 28 212).

o EtZl QIEIA HQ HX2 CTU6-2-1)2 5L 2HLICE

| 6-3 &tz

At BEASHEE= AREI Q1A 55(ADD-SUB-MUL-DIV-MOD)1t 52 25 (INC-DEC), 2AH & HEHSCALE),
A AL 2B (FLOORSQRT)IHX| & 105 YULICH 25 X|H$H CHA =40 AL ZIE KEYSH= H
HOZ M AZ0 MES =08 1 0| &Y M0 AAtstn, MES EX| oM LDt OpFHIt
X|2 O0f A7H OCHE A AbghL|CH

AL A= QIE K22 D-CTE £33 Y= 16H|E2t 3 H |7t -32768 ~ 32767 AU L|CH2-1-1).
Ol HRE Y AL EX K27t ZHe B2t FA? 40| E22, & =2 L& = 32HE 4
=% E F(DDo - DCo - DTO )L M= FH RS MALL FZF A4t HHAE Lig el oo S04 St
Ng.

6-3-1 A}%|¢14t (ADD-SUB-MUL:-DIV-MOD)

ADD-SUB-MUL-DIV-MODE F Zt& AE/ G Ah(CHd] el ] 5 ] L= AL Xy ot 4

4 )
Mgots gagta sTYLICH CH B8 25 AXf 7Ha=F R2[7F 3] 2 AR CHE LIC.
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L=y o1 AkR} o|n|

ADD + =

SUB = HEH Ad)

MUL * =3

DY / L4

Mo : Lioix (2 E2)

<85> <S1> <S2> <D>

OIXI= SHA 4E 20| IZHM )2 OrX|2 EZ2QIL|Ct ADD Do D1 D2 & D2 = DO + D1 = HBtE|]
MUL DO 2 Do N & X}7| XA S CHAOCZ CHA| £ £=& QS LCH S1.S2 K20l Y E FA
(Do - ci1e &)t H= g 51%*2 H0l & = A1, Y D= 20 E MY YE FA0{0F gLCt.

Of| A

O

Mo NO & Z - ADD Do D1 D2 2 =2 W™ M07} ONQI AZHOICH DOt D1E O
L|Ct.

b Zr0| D20 X7t E

.

< 18 6-14 AFA AL ADD Of|H| 2|2 — MO NO & 0| ADD DO D1 D2 #2848 52 25 >

SUB-MUL-DIV-MODE A0 M= HZHO{Tt 3 =0 HfMp QIXF Xt2[(S1 S2 D)

Ct &2 Xt2|0f| suB pe p1 D2 & =2 M D20l DO-D10|, mMuL pe D1 D2 & =2 M DOxD10
LT},

rr
rﬁ
r
Of

N

[>
-
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DIV-MODO|M 5 $HRY Z{(S2)0] 00|H Aot THAIM ZX|X| BtELICt &2 S0 022
L= -0 d7|X B=E, EHE AT M 2o 8olE HE 2ot e
o H&(D)2 & 0K EZLICE FOIAM 28 SCALE(6-3-3)2 Ui&h ®IX|7t Lt2EZ =253}

x| OFM| Q.
e D Y2 16HE H40|22(2-1) DIVE &TF O[StE HEZl E4 Lhx LTt — pIv Do
D1 D2 O|A DO=7, D1=2" D2+ 3(3.57} Ofl)0o| EL|C},

6-3-2 SZ (INC-DEC)
g9l

INC-DECE= CHA StLtol gt2 18tE S2| AL 20| Thet ghAS=IL|CE INCE D = D + 1, DEC
= D=0 - 12 SAgL|C}

INC <D>
DEC <D>

OIX}= CHAr SILFEEQILICE INC Do = AZHOICE DOE 1 2|1, DEC D5 = AZHOICE D5E 1 &Y
L|C}.

&85 & » INC Do 2 =2, M0OZI OFFO|A ONLZ HHY = 45 SUX|0f A2t DOZ} 1
SO 45 AZ HH(5-5-1) FOl INC gtAs+E 4002 MA™O| AX e LHLHZL OfL
2t AX|= 70| 2t DO7} st M ZTtskL|Ct

<%l 6-16 L INC O 2|2 — MO &5 ZH=E X FHO| INCDO EtASI+E =2 25 >
FO|Abgt
INC-DEC X[H|0] = 2UX| HE 7|50| el&LICH ©H 20| 1nc pe Tt =O ™ Of AFHET =4
= ¢

~5=H 2[)0tCE DO7F Al SO{LE At =4 2H0f £40] X|=E Ut 72 H CTU(6-2-1)
2 OHofl &S X HEO| TR A0 LB WHS Atz HE = =|X[T, |
Lie Ad=0] gleoz "Z40| AZ WOt 132 S7AI7|H 8 45 dF 88 (5-5-1)

zZ
0
)
m
(@)
e T
[
r

njo
[
[m

- 106 -



MPINO Studio 2 AFEHEM - v2.1.0

Al 9f0fl RO LT At U A T4 (pe = po + 1, &5 AF HE(G-5-1) A= 22 O
72 g5 d= a2 s4
o Ui EAT Z2NEQ 2 HEE /S §2B Ao A0 AFELH

-

—

2 e Heh A A LaEhste Ak
O 2 HHE O &L L} ILOGICS 2O

=23 A=) HRo| 2= 4f |HJ%._| AL gt
£ 2 SESHE HE 2 HSE|H, H3T 1scale dF AT 1scalef & = FE2 BEEX =
WOl Ats2 2 DEL|CE

AL

SCALE <IN> <IN_MIN> <IN_MAX> <OUT> <OUT_MIN> <OUT_MAX>

_MIN ~ IN_MAX HP|| ¢t Z E 11 ouT_MIN ~ OUT_MAX

ro
Pl
rir
oot
0z
(@)
d
> =
HM
Il
\'
)
ks
=
[ |
=
mo
[ |
Z
3

Of| A

SCALE D0 © 1023 Ro 0 100 O 2 52 M D0(0~1023 Y22 7H’H)E 0~100 HPZ BHAtsH ZH0| RO
Of M LICH 20l HES FA| AULSZ Of AZH TICHE SHHO[ O[RZLICEH 07| & 2=
Q| e~1023 2 EEO| LHEE 2EE OfFET YHZ 7|F2E o O A[QL|CH — MPAINO Ot &
O 98 ZEXQ ME2 EAAYLO0| 327670|2 |7t CHELICH 210 2= X{'E0| MK =2 ofH

HRol S WX &Ao F 1n_mMIN - IN_MAX B 7|0 S Mo M.

< 12! 6-17 SCALE O|X| 3|2 — =X 10| SCALE DO 0 1023 RO 0 100 EfASI+E =2 25 >

CH & (ouT)0| OFX|2t EEOI ofL|2} stHR EZQL|CL A2 AHEI A Lk6-3-1)0[L} F{2] MOV(6-
4-1) O] Zo| CtE BfASt=Qf ORI 2 CH4H0| 24 OpX|9f EZO|X|TH SCALER 022
ouT O] BZZH( IN_MIN - IN_MAX CHZ, ouT MIN - ouT_MAX 2HOl SL|Ct QIXtE ALz Lo A
M IS FA0| AoVt PR =ME =I5HN 2.
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o
ule

Aitar M Qi F O Zo = AHMEX| = 670 UXF MM 7} FRELICE AXF oA 7Y
- IN_MIN - IN_MAX - OUT - OUT_MIN - oUT_MAX ) 7}-2Cl StLi2te M4H HT Iscalef E,
2 ™+ H+T Iscale 2 AMELICH 7] A2 R FY F R

AlEhOL 2.5 . 1e3 M2 AL X2 BI|7F Y 2|HES TatD

Py Ny =1

—~
H
=

r|r l

A (EE

=

A2 HX| UELICH = scALE Do o 1023 D1 0 100 2 K 2EE X
MI|X| %0, AxMHE 4230 ACHH CHA
O

B> rjo rr &

| MES RE F7{LI( SCALE Do @ 1023 RO ©
100 ) HQ| QXIS 0.0 100.0 HH A2 HGSL|CH

o Zit= £ HRE HOLIX| &LICHclamp). IN O] IN_MIN ~ IN_MAX 5HO| ZHO|0{ = Jt+E
212 BAO| siEsts 2HO| HYL2E, MAMZL0| oo HYIE E@XE ouT_MIN ~ OUT_MAX
Ho = FX| fEELCE

e INMIN It IN mMAX 7} 22 022 Li+= A2 Hlsh out_min & ALHE SHEFLICH

o HQ=duistozr & £ QELICL. out_MIN O] ouT_mMAx ECH IH(Ol: ScALE De @ 1023 Re
100 0 ) 20| HEHSF £HO| ZOFX|= gHH|2| 2HMO| T2, A HRIE INMIN > IN_MAX
E O M 22 HA o2 NHe|gL o

o CHO| D(E) SF0|H HETHo = AMSIEELE XMESts =2t £2570| ZELCH A+=FO0
LQstH &S RS, 2-1) FYoZ A 8.

3ol

FLOOR-SQRT= A0 =5t g5 M8 1 ZutE MYst= o gag+=2 L} FLOORE
247 O|5tE Hel= WE(floor), SQRTE M&Z(square root) & LICH & CF C #&F 20| E 2|2
(math.h )| floor() - sqrt() & AU E S =TIL|CT

O
==

A8

FLOOR <S> <D>
SQRT <S> <D>

FLOOR RO R1 2 ROQ2| LHZ!ZfS R10{, SQRT D@ Re & DO2| M&2E ROO| A ZEHsrL|C

Of| A

™ 20| FLOOR RO R1 2 =2 M Of AZH ROQ| LHZIZLO| R10fl, sorT Do Re & 2 H D02
0| ROO|| X ZHE LICH ARAGIAtDF OpREZEX| 2 CHA2 OFX|2 EZ0|H, 225tH o ™2 £

A
E- ZHOMTE A MSHA & == JSL|LCE
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< 1%l 6-18 A== M OH 3|2 — T 10| FLOOR RO R1-SQRT DO RO EtASI+E =2 B E >

Fo|Ag

. ZIPTH US0|D2 TS RAS, 2-1) BUS SUCH DES) YHS A0 MBI £47 O
6*7# IFEIL'EF

* SQRTO| 248 Y210 math.n 9l sare() EHE 20} WELTHFLI 2 2 —

Q0| G471 EIX WES UTOIN Z2| FHL.

| 6-4 ®%

M& SAsSE &S A02 8§71 MOVR, 02) UES 3 Ho| 87171t M9

GMOV-FMOV(EE %) & 222 LhgUch £ Z2f 25 4 9%0] 0| Yo 1 Z20| &Y
mjor §713, WHO| go B o A7 1rjz S LU

MOV <S> <D>

MOV D@ D1 2 DO 4= D12 SAFLICE AA(S) At2|0l&= FAE OtL 2 4 2|HEE £ 5 U]
(MOV 100 D5 — D5 = 100 ), &£ QE M2 2|0 ZEStE EE2 X &ZLICL

Of| A

M7 90| mov pe p1 Bt =™ Of AZHOICE DO 40| JCHZ D10f| SAHE LICL.

- 109 -



MPINO Studio 2 AFEMHA - v2.1.0

< % 6-19 MOV O|X| 2|2 — & 10| MOV DO D1 EtASI+E E2 25 >

D)2 OrX| 2 EZYUL|CHAFA A A 6-3-10F 5, SCALE 6-3-3TF 04| 2)).
F2 40| Al HOIMEL|ICH — X7|3HE oF #PF St ACtH EH-
A

—

ob AZHDE AX| = MD)2 2 AO|ES= A2 1D2{5HM 2.
o CHAO| DCT YEH 2|HHL -32768~32767R/L|Ct. AELCH |(E= £2) 2| H 2 DWORD
o2t 51| 16H|E Rt

=07t0 A7} SL|CH Mov 65535 €20 — C20 = -1, MOV 70000 C20
— C20 = 4464). TH AL 2 74 O 2. HAPWM) =3 ME (VK ZE X2t EE Y&
Aout-PWMout)Z 7H= MOVE 0~655355 Z 10 90| 02 #H&L|Ct — Mov 65535 C20 O
Z30f 655357t LI LICHES Hel(2-1-1)).

6-4-2 25 ™% (GMOV-FMOV)
ol
GMOV-FMOVE |E o 7HE o o 87|= & 22 L|C}. GMOV(Group Move)& 22A0fA

o 2 N7| -.—J': £ =AMOE 02 EAI’ t1d, FMOV (F|II Move)= &4 gt SHLEE L& N7 |HE

E BF &2 U2E ML

Rl

GMOV <S> <D> <N>
FMOV <S> <D> <N>

OIxt =M= a2 - Y - JHfLLCE (i) 2 S5 BHB EE AE F2 S L2 5 Us
LI Ct.
Of| A

GMOV D16 D20 5 = D10~D14 CtA {EZ D20~D242 L2 EALELICE FMoOV Do D1ee 10 2
DO %t SILIEZ D100~D109 € /IEE B 5 MESLICE F HH ZF A Qo] 0™ 0f A7H Halig]
O, 21X} =M= oA — Of& — QL T}
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<3 6-20 2% M5 ox =22 — EHE §10] GMOV D10 D20 5-FMOV DO D100 10 g

>

D°¢
>
]
ot
rlo
Ho
>

AACHA2 D-CT HE FLL HIE JAOILf R(E=) B9, .bit HO|
S M

° M
£ 25 ®ao aarjdo &

o
E/HE9E & o g QELICH— 13 FA2 M3 HTYAO| 7
SELICH FMOVS| AAE OREZIX|2t A4 2B YL %
=)

£ + USLICH — Fvov o Dlee 10 N H
Me 42 A2 HZ HOH HEL|DZ mov 0 Do £ A4S 5 oL HAY Ao =1
FMOV DO D100 10 O 11 YEE m{EZ|= F tHAE &

o H=(N)E d E|EHEE Mol S8 £ FANMX| HALELICE evov Die D26 5 2tH A
D10 ~ D14 2F T p2e ~ D24 7t B5F A E HZE| 7H=(2-1) 2o A=X| =&Qlstn, Stitet
T H4oo 5’4uf°'o| HEEL|CH XA HA

|[tef = 2R7F &Lt

o LCITF7HF(N)E FAE MAH(gvMov D1 D20 D7 ) 40| A8 F0| M|l 2 FAE 0|12/ Y€ 5= g
OO, AZ FAD HASIL £ FAE HASHA| Z22LCH O|I&= NO| S0{& 5= = X[t
b A2 FAE O3 40| 22| 78 EX| R=X 2T 205N .
| 6-5 HlEQAM

HIEAL BtAste= =2 AL 4T (WANDWORWXORWNOT A|ZE 2F(SHL-SHR), 2| 2F
(ROLROR)HX| & 85 YLICH HIE =2|e A|IZE= A&(6-3)0 OHE7HX| 2 Ao H2 HS Ly
= /4 HEfo| o4 HHY 7|E 43 4 _ﬁJ HEE MALESIX| T, 3| M2 Cof| =% A|ZE
LEREZE Lol o | 2gtLICh Al Ze 25 & 2R §EE =28
if (Z22) { ...} 2 ZN0|1, Qo I} OEt7bR| 2 =4 QLo Of A7 =2 J-AEL(C

—|—
D_I_

6-5-1 H|E =2 (WAND-WOR-WXOR-WNOT)

ol

WAND-WOR-WXORE 5§ #f= H|E EHR|2 =2| HAAND-ORXOR)SH Z1IHE X|Hot =40 XMEst
= YASEQIL|ICH WNOT2 %f StLEE HIE HIM(INOT)SH Z1IHE N St= Chet BfASH=QIL|Ct
| AND/OR ZAgtu} 0| E0| H|==SIX|2t M2 CtE 7 E0|2}, = the| ditolet= =9l w ™
FOE FESL LT
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ey o AX} QIX} o|nj

WAND & o|g H|E AND

WOR | ol H|E OR

WXOR A o|gt H|E XOR

WNOT ~ Chat HIE 2HE(NOT)
AtEH

<& 4> <S1> <S2> <D>

WAND-WOR-WXORE AFEl & Ak6-3-
Cl. WNOTE AA SjLtOtEloo 2

—_

it QIx} Xf2| 7k ZELICH— CHAND)O| S OFX|ZF E2QIL]
Ajo| CHE LT,

1}%

WNOT <S> <D>

WAND D@ D1 D2 = D2 = DO & D1 =, WNOT D@ D1 © D1 = ~Do 2 BHZHEIL|CE
of| |

MG NO & & - WAND D@ D1 D2 2 =2 M MO7} ONQl AZHOICH DOQ} D12 H|E ANDSH 20| D20
XM ZHE L T

< 12 6-21 HE =2| WAND 0K 3|2 — M0 NO B& 5|0l WAND DO D1 D2 HhASIEE £2 & >

WORWXOR:= 20 M= FZO0{ot vt H 2|10, vt 91X} Xp2[(S1 52 D)= 29| 250 —

24

o — =3
22 Xt2]0 wor pe D1 D2 2 =2 M D02t D12] H/E ORZl, WXOR De D1 D2 2 =2 M H|E XOR
7} D20 MZEEIL|CH WNOTS AA Sttt Hto a2 ynoT Do D1 M £2 ™ DOS H|E HHHSH 7}

O D10l A& & LILt.

Fo|Aret

WNOTZ} F{0fl A CHE INV(6-6-1)= SEH-Zut7} 5| 25L L = Of &4 ¢S HE BT
(NOT)3H CHefoff MEotn, 2 E FtHN2|(H ESL/HEhE CHS #0|22 0= &5 St

CR=aS=tCIn g
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o CHAH(D)S WAND-WORWXOROI|A| 4t OX|2 £20|3, WNOTS £A(S) LS| & Hm(OHX|
oh EZYL|CH

6-5-2 A|ZE (SHL-SHR)

3ol

SHLSHRZ w2 % L= QERLZ X|FoH HIE =T F A|ZESH ZUtE M S Eatel

Ch SHL2 21%C 2 O|= 23 59/ HIEE 022 X1, SHR2 RLEZCZ U= UF Y HES
022 XfZFLIC}

ALEHY

SHL <S> <n> <D>

SHR <S> <n> <D>

o

e 245 - A|IZE HEf(n) —» (D) =/ UL n 2 5 2HEOIL YEFL B 2

U
=
]

7 810| sHL pe 2 D1 If SHR Do 1 D1 = F rungRE F2 M, Of AZHOICH SHLE DOE &2
2 2H|E A|ZES 7+2 SHRS DOE QEZCZ 1H|E A|ZESH 42 ZHZ D10l| M EetL|Ct.

<138 6-22 AZE Of|X| 3|2 — ™ Q0| SHLDO 2 D1-SHR DO 1 D1 EtASLE E2 25 >

Fo| A

SHRO| =2| AMZE(zero-fill)7t &&= X2 _+_¢7} D 99 ¢j= mjeL|ct DCTE RF &
@ A= 16H[E(int16_t )2f A2 RLER A|ZESIH 83 HIEJL IHX|= it A|[ZEV E
LICH 2 2ATF D EY YE FAEE D FHE 71271 *'E)?_' A0 £ Qe o

Z INAES] &2 Bl Xt2|E 022 AZL|CH d2iAM sHR pe 1 p1 = =2 A|ZEX|Z sHR
CO1D1-SHRTO 1 D1 2 &= A|ZEZt AAT S5 I R A2[7H12 AR LLCH CT ¥
EE =8| A|ZESIHEH XS AZH6-9)0A D1 = uw(ce) >> 1 HEH I|AEE ZT M A
.
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SHLE AA dAdnl BatstA| 61 Yl XI2|E 092 KRB 2 0| 20| Q&L|CH AATHE
fIE H(ppe )Lt .bit EZE(pe.3)0|H O &f XtMZ7} S7t & == 910, SHRE M= &2 Xt
2|7l 022 K QEL|C}.

E Z(16HIE)S 2+ 2O 2t0[ 00 & & ASLICH — 16H]|
ol & 2 MA
S M

| (ROL-ROR) Me.

ol
ROLRORS 22 16H|E QUE QHO|A &% £ O2Z o2 28AI7l ZDE MASH: HATSY
LCh, A|ZEQ} SHa] Yajit B[ ET} ARRIXIX| %1 RICHE Bo 2 CHA| SO|&LIC— ROLS §Zo
2 Woit A9 HIET} A5t HEZ, RORS QEZO 2 Lzt 819 HIET} 2AHS| HIER XTI Y
stjct

e

ROL <S> <n> <D>
ROR <S> <n> <D>

OIRt #AI SHLSHRT Z& LICHAZL — 3IH HIES - Cf&), COlE 28 AZE AMXI7L Lo
NZENE (HYAS2 BRRE CfY, 0| MG latel Otag 48 X YL

O L=

off |

H7A 20| RroL Do 2 D1 I} ROR DO 1 D1 & F rung2 2 £ ™, Of AZHOIC ROLS DOE 2AZ 2
2 2H|E =2\ 7] 2t2, ROR2 DOE RLEZC R 1HIE &#3A|ZI ¢fE 212 D10 HEZLICH Al
EQf el Za{H HE= AFEHX|X| @i B R 22 CHA SO{FLICt

<12 6-23 3|™ O|X| 3|2 — M 20| ROL DO 2 DI-ROR DO 1 D1 BtASI+-E 2 25 >

E ORI 2 s=&gLIch o/ HES(ns WEAH2Z n & 15 2 0pAF
= Ol= 0= LIHX|Z HEL|0f, JoLX| 2 A[ZE &
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I Xt2 KIEFSIL|CH — RoL Do 16 D1 IF ROL Do o D1 S ZI7} Z&LICHEIA 212,

. CHAD)2 B4 OHX|Y ESQULICHAIZE ARSI Q14T S9)

~

ot
i
¥
i
5
rir
T
ol
nNo

il Z(INV-NEG), BCD Bi%t 2Z(H2D-D2H)IHX| & 45 L|CL INVE H|E A Ak 6-
5-1)9] WNOTZ} 2tM3| 22 CHRYA S 2 NEGE ThHel Oro|HA Ao 2 tﬂ%:. L|C} H2D-D2H

= ALXEZE Q0] & Qletel Ao 2 XML ch 1 ¥

= MO

FMO| LD, QIO X714 QO] Of A7H ASHEL|CH

NEG -S 29| H (B3 HHH)

INV <S> <D>
NEG <S> <D>

= 2&A(S) - CHAND) 27H# Y LICH INV DO D1 2 D1 = ~D@ 2, NEG DO D1 2 D1 = -Do 2
=

7% 10| INvV De D1 I} NEG D8 D1 2 F rungQ 2 =9, Of AZHOICH INVE DOS H|E HHE S
W&, NEGE D02 #= & B (29| )3t gfE 212 D10 K& gtLct
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< O3 6-24 2t O K| 3|2 — ©H 20| INV DO D1:NEG DO D1 EfAS4-E =2 25 >

oAb
INVE H|EQI4H6-5-1)2] WNOTIH S5H-Zut7t 28| ZALICL & CF A 242 HIE WHH
(NOT)SH CHASOl XFBHH, T = 7he| el (Ml S @A/ BBhE C+E #0|22 Ol= & YHOIS

6-6-2 BCD HE (H2D-D2H)

g9l

H2D-D2HE 167! E¥ (hex)dt BCD(Binary-Coded Decimal, 4H|E L|& StLtOf| 10% ==X} SILIE B
L H3) AO|E ME B3t BEASIAQLICH H2D= BCD CI|ZE(0]: ox1234 — 1234), D2HE=
1 HiCHQl BCD Q12 E(1234 — ex1234 )YLICH

AHEH

H2D <S> <D>
D2H <S> <D>

QUIXtE AA(S) — CHAHD) 270 ALICE D Y2 16H|E@47 LE)0|22 &t HOj| 4X}2| BCD7HX]
CHE LI C}.
of| &|

M@ NO A& - H2D Do D1 £ &2 W, M0Zt ONQ! AZHOICE DOC| Z} L& 7
oot Zt7F D10 MEELCH A g0 p2H pe b1 2 S M ol Hek(10%! — BCD)C 2 HEHE
L| C}.
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< 18 6-25 BCD B2 oA 2|2 — M0 NO H& T H2D DO D11t & 20| =2 D2H DO D1 >

Fo|Are

42| BCD MRS ROl 22 O|ES 2 HBEIX] YELIE H2DE £20] 2 LZ(0~2

= = 95"'
107 Xt2|2 2 7tEesta 2, LIg 240 98 HoHM(0]: exiaee 2| A ) BCDZt PS
16X1Zk0|2F Aat7F O{ R ELICE D2HE AA T}

Of
O~9999 HLAE HOLIH % 10 GAS
O] M4 BCD(H2D) EE+= 0~9999(D2H) A

ﬁHTJI"'
_>|Fr>
m o

22/0| &g L}JZULCH— & @3y o= olagto

Oj2] =HRI5HM Q.

o H&(D)2 g O EZYLICE

| 6-7 HI=/2H%

H|E/2fX| BtASt= SET-RST 252 2, 4 HIE SILIE 77LF I AO| MEQl JpZ&h chasth bh
ATt QILICH CHE FHH 02| N 3 gt AASEAHLE #HEst= 40| ofLet, ME F5 2o SET Y
-RESET @ (5-3-2, 5-3-3)dt 2tH35| Z#2 S&2 LICE Jd2iA O] ZtE|n2|= CHE O™ gfAst
HOE A IAD I, APAA "B A BrASHe K20 =2 AaF 22 Y YL|CH

6-7-1 SET-RST

do|

SET-RST= ZtZt CH4t H|E SILIE ON &= OFFZ 7| E5t= HhASQILICH SET2 =710] ONE| =

=7t LA S ONSZE 7|88, O F| Z740| CtA| OFFR =0H7tE 2fS AHE XL CHERX]).

RST= Z70| ONE|& =7t CHA S OFFE 7|S (@ A)SHH, OFEH7HX 2 ZHO| THME g2 |X/etL
o 2

Ct. 8 55 &O| SET 2 Y-RESET 2 Y (5-3-2, 5-3-3)1t SEH0| bS] Z&L|CF — HhAashs
SET/RST= A SET [ YU-RESET DY 2 BfATH X2|0| &7 =2 A4 20, &S 740 11 |X|

EHX)StE SE0| M2 CrEX| RS L.

AHEH
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OIXt= CHA SHLpEALICH — Z2|AMI0| Q10 EfO|-7t2E 2| 3~4EZ E] 1t CHEL|C} CHet Xt2|
o= ALY}t OHXL7FX| 2 M S HIE TAE £&L|C}
of| H|

MO NO & > SET M1, M2 NO & & > RST M1 & rung2 2, M07} ONE|&= =7t M10] ON2
2 7|2%|3 M07t OFFZ E0t7t= {X|Z|CHF M27F ONE|l& &=7F M10| OFFZ Z&/L|C}.

< 12l 6-26 SET-RST 0| M| 3|2 — MO0 NO ©H F| SET M12} M2 NO ®HE F| RST M1 >

o
Ot
ata

ox
e o —— 1o
Hu
o
i

Y TR/ F(5-3-2/5-3-3)01A] 2 A SET ZY-RESET A Y1} ChY F
H O M= LHF 220l M10] CHolet LiF HER 7| S5HX| 2, 5

H SET 2 Of|A|(5-3-2, 27 5-10)M 8 A =2 T SR o ML —
O[LF Lj& 2fO|Ltof [HE AfO|Y #, SET/RST At SAF A+O|= Ot L|

mo my
n I
I~
M

m
-
0
o

.

44
lo
=

ot

SET2 XZ10| OFF2 =07t CHA0| OFFE|X| &&L|Ct gt=
St= RSTE YL 2 F|Of fL|C — SET 2 (5-3-2)d Y=ts| &

o EROIH(T)-ZH2H(C) F2E RSTO| 2= X|Fo5H it B E oAt OfL2} Bt (E= 7I2
Eghit 2=HEE & 2|A5ts £ 202 SAY L — EHO|H (6-1)-7H2 E(6-2)0l M T
E RESET 2 22| E4 2|0[et ZSL|CHRSTE 2 EI €2 emit Z2 5 EIER SO HEH

LIEh.
o SET-RST= A7 f StLHEO|E 2, EtO|M- 72 MY Z2|ds HE0 AB(seT M1 5 5) A
N = €K 2 Hut2o| AFE L

| 6-8 2% Rlof

ZX O gAaBtaL AL E.E JMP-JMPN, OtAE HAEE MCS-MCSCLR & 43 L|Ct XIJWI
= YYO| 25 Xt7| rung A0 M gL SHLIE HASHL EREHH, Of FHE| 12| = ladder TA| 2| &

S E(0l= rungS OfH A7HO dLﬂ“'XI Ol T1Zt2 SMEZ A O|EEX|)S s KL Bi& 6:.*¢

JMPIMPNZ 27| 2 20|ME & 5= JASLICH — o YHEO| grAst o2 JHE HO|= 2|0 Eor
& EFY rungdh 20| O JHX[e] UL 2 FHISIL T} BHH MCS-MCSCLR2 &7] 2|Z0M &
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USLICE — Xt7] rungO] OtL|2} FIE= rung=0ll Z2l= F7F AH0|ERt, 27|10 50|H & JHX|
O YO 7k QHRIX| BFOIX| 7k FHSHX|X| 87| W LI 27| At2|0ff 52T AL YUO| HEE 2
2 MCS:MCSCLRE rung StLHE SME XXt FAM 2.

6-8-1 XK I (JMP-JMPN)

3ol

JMPJMPNZ rung &I1Z =40 w2t X[Fot 2t /X2 dHFH=E@EHE) a2+ L L IMPE =

Y
o
(@)
=z
o
g
Jal
I=
oF
K
<
O
zZ
o
>1
N
njo
E
2
ot
2]
r
o
(@)
M
M
ne
oA
Kl
o
-
)
oA
I=
N

rungdt 2t rung AFO|O] U= rung=0| OfH AZHOM SME AHF M HH X

T rung®| ZE-BtATTE ALSHE g2 UL

2fE2 HE EA XFE BAShs U8 2YUILE 250 Zd 80| Func 2 St =1, I E 7Hof
H= iy O|E(C: skip )2t 2™ 1 rungOf 2t =2 QA ELICH — & 22 0|FS HXdhE IMP
L= JMPNO| 1 ladder QtOf Stitate QUOJOF 2tAZ QIAEHLILE HZE7} 8l bare MEA 22 2t
H0| Ofl Ubk Alo 2 sME|o] WE [ Bt gl AlO[2Hs @RI} HLICH S}HHOA 2H AL
o LaBeL Of, 1 Of2f Ztof| 2t%A O|F 0| EA|E L|Ct
A8

IMP <2t >

JMPN <Cte>

StAE2 AEA = EEZ AMASH O 7|2 GAEED e AR LT (~[A-Za-z_][A-
Za-z0-9_]*$ ) — 1LHZ C 2fE =2 M0[2=2 C MEX} A1 5L

Po NO & & - IMP SKIP , J1CFS rung ADD Do 1 Do (ZAL4E CHAh, OFX|Sf runglf 2t skip S
EOM™, P07t ONQI AZHO| A= ADD rungO| “ALHS 01 DO7t AKX A0 &M 22 FXIL CH

< 8 6-27 =2HE E= O|& 2|2 — PO NO & % JMP SKIP, Z14E ADD DO 1 DO, =%} 2} SKIP >
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I o4 2pgo] el AX| LAHLE, 22 2
Cl =502 FIZ &S FESH Eo7HX| ¥,
o OFAH AEE(MCS~MCSCLR, 6-8-2) 77 &0 = JMPJMPNS =
A=A O|E OFF) 592 JMPJMPN 25 MESIX| d&Lct — A
ooZ 7t o EHE2 MCS HAICHE Mz gL
o CH FIJFMCS 77+ BAE 7IEX[E2H AL UO| AR EL|CEH JMP/AIMPNDF 1 2f2 242 3
7H QHEEE = CF 72t 8hHofl &2, O AO[0] MCS-MCSCLR rungOl 77| X| 24A| HYX|SHA L.

2 4 ALtk R0| T
= g

=
A 7F AR

6-8-2 OfAE HHEE (MCS-MCSCLR)

g9l

MCS:MCSCLRZ 1 AtO| #7H0f| Rl= 2= 2.
B LTt MCS= T2t AlE MCSCLRZ 74
TZhotol =3 AU R T FASHH BF
A%t 02 — of2f FolAte &) o8] MCSE BN s0KEH) O &2 7742 CHA| Aol EE
= 1, 0| B RHU=RIE 22 HZ(0~15E #a2|L|Ct

mu >
Hl
>
Of
=
<
)
(Va]
i
OHr
rlo
c
>
(@)
1o
P
[l
=)
@)
M
M
o
rg

>
0fo
rE

MCS <l &>
MCSCLR <2 &>

2 0~15 HQO| M4=QL|Ct Mcs <k> 2 A F7H2 2| k O|sHE AL O Ze HT)9|
MCSCLR 2 EFELICE — McSCLR <n> 2 g n O|&H(H CHFO| S = F#7F mghol d2l 7+t2 o
IHHO| R & SHELICH SES = HF MCSQ| 20| B Z 2.t Hof gfL|Ct — o|O] EEl FZtht

7L K2 YE= MCSE CHA| €8 A o| ARE Lt

Of| A

PO NO & > MCS 0, ACtS rung Po NO & & - p20 2, OFX|E} rung MCSCLR @ 2 F SO H,

POZ7 ONY OHBF 27+ OF p20 FYUO| Rl2ff ZALHZ SASt, P07t OFFH P200| Z M| 2 OFFE L
Ct.
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< 13 6-28 OtAH HAEE X 3|2 — PO NO & F MCS 0, AIO|E CHat p20 2 Y, 717 B F MCSCLR
0>

MCSE SHEoIH 2t5 #7242 HZ A O|E7F o|o] BtE &l JEHOM Xt7] =S CHAl ZEdl A OIE

1=

— -
gL — 5 #7o| L2 HHE =AM [z U8 2 28 glO|, BFZO| Bo|H HEE 2 E

— E et

Mcssz} MCSCLRS| 2{|'& 2 =to| Stofof StL|Ct. CHESH= MCS 910] MCSCLREH S=7{Lt 2
74

— — T =
E Of LA EX|™ Hudo| ARELULCL 0= =Ml 9xo 2 B0t AEFRH BHe
%E TZE X7IM 8.

T — =T

o HHE 0~15 HRE
(@]

HO|LIH(Z0[|AHL} 16 0| &) Auo| HEEL|CH
e SET @ Y-.RESET Z(5-3-2

. 5- 3 3)1f HrA Bk SET-RST(6-7)= TF7H0| B8] U= (HO|E OFF) S

oF HAE[X] 0 AuE A2 |FXITLICE F2H0] &3] 7] Mo SET22 A & HE& 720
B HRIX| o, e{H #Zr0] FEl JEHO|A RSTZF Al (AL 28 82| RSTZ S A|3H

o ELO|MH-Z}2E 7} MCS 77 QHofl o,
IHT Aat £Z0| FgE L L — 741#%
TON-TOFF-TPLTMONAM & 3 OFFZte
B L ORI 2 O 522 gL Ch BHE HA S22 TMRE Y OFFOA Zatgi2 A=
HESIZ2(TMR — X4t EFO|H(6-1-5) & 1), AIO|EZt B = Z1t¢L0| 2|MElX| g xra|

Ol M R3=7|2t StL|Ct 7FHR E(CTU-CTD-CTUD) = 23 OFF F 20|22t Af &5 X7t ASE|X| &4
Of Z}R2E7} =0, 7R Eg) AtMl= 2|AEX| &L CH

T2H0] Bt QUE=(AHO|E OFF) 592 1 rung2l YO
ZE20IC WAo| "3 OFF" A2 A2 WEL|C
2 XHE| 2| M E[AHLE AEf 7L H = 5= AHO|EZt
H
Sl

— oTr—

= = = |
MBI CiR SYE 2F Hel=0N Bof At BY BYOIASLCL, AR UAYS DASE O
X%| G0 HEY Y| Y o A NS W PE WACR A § 2= LigUch 8e
of 124X DS Z20HCr CHELICH— YA 2HO.2 LIHR| 20 30| W0 code 7} %3]
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23 ofafofl Hof e Alo] g
7} ZHOFCE SHLPA LR LI CH

A
ll
=
fu
I
to
o
[ot
+
PO

b4~ S22 0] g4~ 0|20|, 1 of2jof QIXt

[}

A2 oo = & HEHE, BF TF ¥ol 45 dF TH(-5-1) X0 0|0 £ pe = pe +
1 0| 74 Cheot HERULICEH ZHH((CHAN O = RIE F2( Do - Ro S)3 OtL|2} HE f9| HIE ShLt
(Do.5 )Lt P-M B0l £ F HIERIE HZ2[e] HE FH(G-8) ¥k Az £ 4 A1, LH0
= AR ALH D & Yol Rt A2 £ = UASLICE Re = REAL(DR) / 10.0 X E Ot2HOf| A Ct
EIHAEQ ASE A0 X Az THYAO oF HEYYLICE F4 A SESH o Z 0[F(9-52 M
o &l |_|[:|-

HELS OfjME ZOE

JE £ mjE 1 B HH A £42. B BYQR-4Q
o 2
Po KZ EHQ FaZ MB ALY B OA AL O

= —
"o2 2 2K, F /e O HARS EHA| B0t 2|27t ZEF| SEOHA| He SEi7 E L
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setMotor( speed) {
analoglirite(9, speed);

setup() {
pinMode(92, OUTPUT);

loop() {
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analoghrite(9, speed);

= &¢ analoghrite £ Arduino LHZE &t==EM Zefh)E D ELICH d2[10 o|FE A
setMotor £ ot H FOo|5f FH, O|= CtE /XA setm 7HX|BF M Hx Fo|ot setMotor 7}
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YLICE — S4B E2 BlO|E| S4@-40A CHELICE

= = 712 23 E5HH Lo — ™ of2f 1o
Aol = Of ot2f 2 Z2{7kX| & LI CHA| T Of2{7hX| A3 S5
LH2[H 1FO| £|&OtLt A5 A3 F0| O|OfHL|Et X[ R7| & F27LE ASCI/HEX 7& Tete e
Ct

T = =

H 24 X| 7], LHES SAISIE =

A k=3
— = =
NS EHoW RREERH AS22 XL

>

ZE £ E%H(line ending)

AN G HEHHZ ™S5 Al FHO| 22 EHHE2 1 ELICH— None (LE 212) / EHIE (LF) / 742l

X| 2|8 (CR) / EHIE + 7H2|X| 2|E (CRLF) TOA LE2EH, 7|24/2 EHIE (LF) A L Ct "
07t serial.read() = & T Y=HS XNa[oHCHH 0] E7H0| HAOZE 7|CHSt= 72 ap L X|sloF
e ct

= .

HEX FOIA= &0 aB D o1 MEH SO Z A E2SI7Lt aBcpe1 MEH 0 M 1627I+E &Y
HIO|EE Oz EHL|CH HAI0] E2|H6RI57}F O EXI7F AYUALE X}EIE71 =
£ "SA ATl B2E hex 12 (0: 'AB CD 01' EE= 'ABCDO1")" QLY 7} £ L|CL.

rx

2 & UTF-82 AITEHLIC=4 AR 2730t FaetL(C)). 221A EUC-KREH O[3}
{8 HEX RO|A 1 HIO|EE X YH3HOF efLCh Eot 2l HE
2 0|=(t/1)2 BlgLCh

S OIH (FH2E 2A|K)
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Oteff AAKIE ZE BHof| 295t dEHZESLC — IE 2Hd @2 AE OCIE(7-1)E &1
SHN Q. Al2|¥ 2LHE baud 960022 HZSHH 1R20ICH count @iO| =AIE|D, YHEO R 2
B HEGEA) -- reset -- I & count 7t 022 SO0bzL|LCE

unsigned long lastTick = 0;

int count = 0;

void setup() {
Serial.begin(9600);

Serial.println("Counter ready. Send R to reset.");

void loop() {
if (millis() - lastTick >= 1eee) { // 1=0tCt Jt2H Sl
lastTick = millis();
count++;
Serial.print("count = ");
Serial.println(count);
}
if (Serial.available() > 0) { /] AEXR

4>
=

char ¢ = Serial.read();
if (¢ == 'R' || c == "r") {
count = 9;

Serial.println("-- reset --");

< 12 8-7 HO| &4l — RE EL{M echo(> R)Q} EE & (-- reset --)0| £=Al1t o] HOICt >

Of OilMl= 2] 2LIE{HO| THE HEHON SALLICE 2iH ZLHE S HEH Z2 80| Al
€ ZES 7Pt AL8AL serial IETF TELIC — XS Ol 7= AME|E 2L E{QEiE 2
LIE{ 2 (8-8)0 M Ct=LICt
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| 8-5 2ic] BUE™ Alxtsts|
e =L E{o|

2HC BLIEIZS HEO|A A% SOl e T2 10| L AE — BHo| ON/OFF, H22| 2, M

= HA, '—
0| B2 TE B2 230 33 o MAZOR HH 2oiFE 7|5 ULICt Al2|Y 2UE

o T =
tEAE nghb= A0 g, 2iH 2L EHZ2 PLIC WE =2 4EE Y SoChEL o

I'IJ

EE X
= T
M THA| EH|

diE ZUHEHZS 28 =MUZ M BAE ANOF Ut @ #8283 - 2 8% - 2LEHTY
M8 ZEOM Si ZES X FYHEHEM &5 282 888 (3-1-1) &) — 0| MEo| He
o0 ZLEE HOIEE WEUW= ZEE dEUHLHAS). @ O SE= | EE-HR2EgLEt —
2738 =tHO| SlEVH Ol =M E A= LFLCh "deiot ZE=Z HY o7t 2iE 2LIHE HIO|HE
SigLthtE 25/82ERH)." @ BLEHY HE(EE Crl+M, i ofH 228 "2LHE
ON"2 2 S4l5 AL — A= A2[= o Hol= A2 otz A= EHAd 71X o 20F FAS
LI Ct.

<18 8-82F8EE - A 28 - EUEZ A8 ZE — 7| M X|7JSOF RO 7t ASELCt >

ZEE 2= F X2

@9 REL #ZMY L1 A2|Y BUE SHME ZHIE D8 4 Y&LICL H 22% 2
BLEY 280| 9T ME7} 1HOZ, 0122 S2|H "EY 0|7t BLET GIO|ES LH= L X
2 HHE §| YRCO|0F O BRI LICh 2k MO SLICL £ X2l HS| Ze &L 27|
D2 0l ZO|A HIRE O Z0|= SA| BHEE|0], Flut2s 2ol MAT SZaLICh e 8
MM ®X| UOLE &l X|SZoj2tn BB gLt

e xf2|

SFAH Bl BZUY - 2o 4 - BUEY A 2=

A2l BLIE sl g sic) 92% o BLEY S50 2
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15 £ Qe 2f2 AF8 ©QF & / Serial / Serial1 / Serial2 / Serial30|H, MX 2 LI = A2 X2
HEZL 71E EM 2ot L|Ct — o2 0 UARTZ E&0l EE0|ME Serial27t 220 LI X|
HSLICEH AP ot &2 TE20 AF XK|7F HXE2 2 2L EHEZ & = Y SLICH Serial3=

2
30
r

ATmega2560 2 E0f TTL 22 ZE (D14 TXD3 / D15 RXD3)2t PCQt ¥ Z 2 M USB-TTL

717t 2Lt

mjo

slHel dE = RLET S40] AXY A= et HR2E7 TlEl= So= FHAULICH S

ZEE HHE W 2Ol Ho| =

=

UBLICH— [HAI1Z S22 HTA| L&

1

|

e OIFO| R ET} O|O| LTEE M QOTHO: ZE0f| seriall.begin() O] /=04 EL
Hal ZEZ Serial12 12 ZR) "Seriall 8 AF8" &O| [{ "OtF 0| FEO||A Serial
= A%t ASLICL S22 A8Y 2, el 2L HEO| o SEGHA| g2 = US
L|Ct 2t e FL|CH =[R2 520 ZEJ} LD, »[F A8 FEH ZEL 3}
W EA|Z B 7| © A2 HSL o

e ZEE HHF 7| HEESHX| 2 X ZLHE S H{ 2 o "R EZ X HFG" T0|
"DLUHE IS HES D Z20HW P2 EE S{ofTE A2 HAF0| Bt ELCHL H§EEE
StA|ZAE L et 25U LCHL ~[PRE+E 1M ZHE Y=2ESID, HZ5HH 0|0 A

SLEHEO AZUE »FaE D2H P2 EL OFX| G ZHHEE HX[X| FSLC

"RLIEY" HES ST FHLICH HAo7t ZLET HO[HE 2XMZ LHELA HE=s A2
@2 ZE 231t @2 MYE=EYU Lt ZES 35X &2 M 2L HZ HE(EE Ctrl+M,
F28 HmS AL ot "RLIEY ZE 4% " AU’ = 28 LS & SLIC
"HLHY2 2Edd - AE 248 - ZHHZE AE ZEOM SUEZES 2780 2L Lt
ofEo Mot ZRMEE= AS =T RIS = AU, ZES A | CHA| REYRES

Of 2L{H & H|O[& 7} L LT}

- 2] 48 - SUEY A8 ZE0IM SUEES 6o}

#3483 271 Fl

<18 8-9 ZES dF5HA| @1 ZLHES AHE L= ot >

7{E CHA 71x] YH
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ZE A3 HYEEE OHACHHE, S42 O o= X2[0AM HE Z&LICH CHA X2 25 #2
StLEC| ARIX|E 2= AO|2t, oF XA HAH LIHX| | 2o EAIL 274 7AZ AEj2 B L|CH
Xt XXt
A2l 2L E &G g 2LE™Y §8 QEZRO| [BLEY] HE
g oM 22 0y HEYSF —HY JASH BLEY ON, HAH A2 ™ BLIE{Z OFF
Ch=7| Ctrl+M
7| & BLEY ES(E3E-3) &)
gl A7 4-2 AHF OF= 0] e ZF M7 A-4 ot o] 3| OIE oL
Bl M| & HZ2| M7 55(3-4-2) &t OFFO| .0l Zt 27| (4-4) E Q| SICH0 U= [RL
HYIHE
HEO| AX|H L2tMo 2 AXE|N ORAE Z2|H X5 SAMO| AN Q=X HH A=K7t 2

O Z HA|EL|CH

o 22| 27| Fof [ZLEHE] HEO0| 20| A= Olfs, W20 ¢t2 220 3 AS Szt
Bol|lM HE2 =l 2LIETE S0 AM A0{0F 5t7| EYLICH &5 BAl B2 1 A}

2o 2 5 ASLHEL

CoM1 115288 w UTF-8

DLEHEES HAH MU0l 2= P ILH{MO| LMo 2 A HEA|Z|D, 2F M 2L A
SHYSHEILICE NC HEBTEA)2 HIEZI OFFY Iff = S2L| Tt — XHMIRH 552 NC HH-(5-2-2) &
=,

<1811 £5 2E — MU0 S2E YHI BjMO| MO FH EAEC >
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2tO|E gtO] BA|E= At2|et YEi= & 7O 2t BHEL

o

o HIE HEP/M): ¢t 22Xt 8I0| =& MO Z0t ON/OFFE EO|ELICH MHEO| TC FAE o
S| 740| oL} 9+EH| 2 Jl2|7|0 2, O|IjE %X} §{0] £& MO 20t HA|EL|CH

o HBIASEA(Fync): A7) £ ZtOfCh 1 7F of2ff Z0f| S X 20| HEA| = L|CHO|: ADD Do D1 D2 —
5-3-8). A 7Hol= 40| giELICh
H| Al LA

o HI MO FAOH AL AR(watch): HE FA(P/M)= A OF2H0| ON/OFFE, <At =A(D/R YE,
EtO|OH-Z7t2E SMZh= 1 440 & of2fof ==Xt= EA|E LIt

< 8 g-12 gt A 2LOl EAIECt >

< 13 8-13 watch & — gl A0 @2 F20| ¢ gto] 2 Ot2fof| =At2 HEA|EICE >

ZHREE0I0 S T A2@2 TH)0 £ 27 G B2 (=82 ZNBLICE O
Mol MI YRS HEL 0] 92 ASS HUK YO AR 7 SEfot CH2A| EA
2 4 UELC— BUEY 4F F oA 3

-
o
T

HEJ EHFEAL S40] B7|38 D92 f2 gtk =& Mo A2 HELH — HA 2A|

o

UMY 20[X| F=F AZHof et s = EAITH %*%j-l—l Ct.

| 87 mA B2 4 A
27 BA| B4 55

2f0|E =Xt 242 O Zge = EX|= i & 28 w0l 2FLCH 0=0= Signed
Decimal / Unsigned Decimal / Hexdecimal / Binary / Floating Point CH41 7tX| 7} FOf 2t 1
iE LhEE|LD, Sl MEdSH a=0l= MA(v)7t 25U CH O] 42 Aot 2 ME&|+= Z0| Of
Let 22 Z2HMEN 322 HEE= HF 2800, 7242 Signed Decimal & LT}

— HATC
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ZLIEE ON
|ﬁ _,:ll_ C
v Signed Decimal

Unsigned Decimal

Hexdecimal

Binary

Floating Point

M2 2|0 gt A7)

< 18 8-14 HEAl ¥4 55 — 2 2 229 w0k

pal
IE
mjo
k1
riu
n
A\

EfO| T A|ZF EHS)

EfO|0 BtAS4=0| ZE|MS A7t EHOZ MEH(O|: TON To 1mies ), L EZ = SR A|ZH CF
=2 BEAELICH— 3 CHEH 20t PS80 0|0 20| 1m1es , 43s21ems , 5eems N & LIEHE

LCh Z2[}E = <AHE)Z 28 AU e <At AHZ BA|E L CH

O A|ZH Et2| HAl= EA| HA0] 7|22l Signed Decimal ¥ [HEF MEEILICH HEA| HAS CHE T
HoE HHPE AlZE CHR| Al O T o= LIEHH =X7F 20[|1, 72 E= OO0 A|ZF ThR| HA|
£ MX| &L

TON

Té
4s258ms

< & 8-15 EfO|T{ A|ZF Ehe| — A2t 28 Z2| O[3 S|t = 1m10sM 3 HEA|EICE >

HIJ._I'_ Ih"lx'l Zk EAI

O HA
pe > p1 ME HluAMS E2 YHAME LHE2 Hln FHG-6) )2 ZLHY S0 S o
M 2oz HHE 5 > 3 HEHE T or2fof e/ EAIZLICE O] £0] HEAIZ|= %Cﬂ 2o M=

3717 Al AX L, 2LEHES 10H Rl 37|2 SO0 LCL
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HA| HA0| Binary® MH2F g{O] =D} ALK+ @HO = L0 O 22 HEA|FLCE O 5
O| & Al(Signed Decimal-Unsigned Decimal-Hexdecimal- Floating Point)2 o &2 HEA|&L|Ct.
T 4% 25 20| AHX[X[Z 02| EZ LiF|= Binary Z0| § BO| HELICEL

De = 18

<816 HM Y 3% — BUEDY 5 A6 20| BY of2fo] EAIEIH, Binary BN E 012 F& L}
£0f 40| Tf At >

| 8-8 Al2I¥ 2LE{9} 3| 2LIEY
SiLIC| ZE £ 8

Al2|g 2LHS| AZL e BLEY 2 €2 Al2|E€ ZES LiF SLCL Ja2iM SAl0 2 + &
SLICt — otLtE 7AE CHE otbte Ats22 HE L il 2LHES AH 1 MU0] ZES
11520022 7tX7ta, A2|E &4 e8E2 v dstE k2 LHE S0l 2iEH S HolH
Tt S2{0f 57| 2 YLICh).

oIF| RUE MLt

on Mo H .

rir

7l

olr

OFF Ol FE( serial.print )2 CIH 1 S22 HIL} HIAE HAHS ' [Oj A2l 2 L|E{(8-1~8-4)

Bie Z2awo| A 22 T8 MEHE MAZtoz 2 o BE 2 LB 2(3-5~8-7)

S olHILte] A

8-49| L2 El AFXIHE AFBAITL HA serial & M= AL L BLE{YS B MEHOI ATt Al
2/ BUEE B e ZUES AP Z20W0| Al2|Y ZES HZROE I
T

N2 BLE = Ol50| AEQ} HAER EMSIE &, Bl BLEE = pLC LAY MEIE &
CiCte i SIHQLICH SS 2S HEE Lpy MO 2 3 Hof SjLiRt Z 4 A& L|C}
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9 ESHe AOIE Tji'E

MPINO Studio 22| &% 7HEAt2|0f= E-&Hl(Activity Bar)2t= M| 2 OF0|& 0| UEL|CE 0] OfO
Z=2 TEU ZENE OtQ HE FYE, 2to|E22| Z2 YE= ofH 2% ALO|E mfiE(Side
Pane)Z, AE=XME 2= 0| Zaot 2= RE=2 S Aot 2A2[2 = UAgLCL o 2 &

SHie| €& 7HA| Of0|21t O 21210 O] = =t MAME HELICE

2% 20 MZ=2 =0 o0|2 SYLIL} OI0|2E +
OtO| 22 %0 A0l TidS EX|1, 0] Of0| 2

o
=
OtO|Z2 Of|C|Ef Of2f% ottt W2 = O|STLICH. S8t AMl= g4 2o BEA LN =7
C

77§ oto| 20| of = =HH

ofo| &2 ol 3t 0| Of+Hoil M

B 7| AHO|E TiE Otz ErA7] mj'2(9-2)

HEHEE ARO|E TiE otz 2427 f'2(9-3)

e HY A 2 o EHHER-4)9 "2 T A"

2to|E 22| ARO|E TiE ofzl 2fojE2{2| Ti'2(9-4)

ME BEEREEY) otz ME(9-5)

Aglg 2L H ShEh o Al2|g 2LE 7488-1), 2 2L E T A|=s}7((8-5)
23 B gd8d¥3-1-1)

OfO|Z 2t 2 MU= "SAM7|" / "efE g /e Y 28"/ "2tol=2 2" /=" / "A2[E

SLE" /28" YLICE O] Zh2H B 7| -2iE278-2t0[22{2] M| Of0[Z 2 AO|E miE S &1, Lt
X[ Ul Ot0|22 REHOIL} StEH I EME CHE otH2 2 O|SLICE dXf 2 A= 2O 3ot
= Ot0| 22 HiZO| Z=E0 ofH =tHO| E2 A=Al ool & = AFLC
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