O AFQEA O MPINO STUDIO At [2%]
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AL MEAM [MPINO STUDIO] - 2
*+ MPAINO-48A48R(T s
== ) - * (Customized MEGA2560 Board) « OIO|22IA ATWE ZAEA OM “MPINO STUDIO’E CHREE & AX|§L|CH
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% MPINO STUDIO % MPINO STUDIO
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D4 ~ D7 / COM!1
; D8~ DIT/COMO . omsolg ¢t et : DC O ~ 80V e -
D12 ~ D15 / COMI1 :
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Cj2e 48 ZOIE D20 ~ D23 / COMT « HIGH QIAl M : DC 5V 04 | —_—
g (FE> D24 - D27/ COMO e
D28 ~ D31 / COM1 = 4P / 1COM ' : =
X oPdg gle FolAEre MBS AWt SHEA Argsto] ApaLt 4 D32~ D35/COMO e S -
o|8lS O|2| aty| 95t Z0|Z2 HICA| X|7{OF SHL|C} D36 ~ D39 / COM1 * 1COMEY NPN % PNP MElf Ql27hs [ OFFOlk CQ10] ] [ LADDER LOGIC ]
X FOAR 2 (Faet 'Fol £ KR FEEO e, . D40 ~ D43 / COMO
'ZA7'9} 'Zo|'0| ojO|= L1} Zt&L|Ct D44 ~ D47 / COMA © ZHEEQ| USBEESQ} AHE(MPAINO-48A48R)0| CIRE2E ZEES AZAFHLICE
KA S fIESIRAS M 0 D64 ~ D67 / COM2
A\ZD MZIsH MBfLE AFZO| @M JHsM0| A= HR D68 ~ D71 / COM3 © OF0|22|A ZAIZHO0|M HREE EE E2I0|H(CP2102)E CH2EE & HalgiUCt
AZO| ZOjg MojLt HE £A0] SAE JHs40| s FS ;| D72~ D75/ COM2 | » 2oz AE A “CP2102 2087} 7|43] 0] YUCH Mx|5t| YOME ELict
X NBI A EYMOl BAIE 1g7[=0] ofo[E cfgaf Z&ULh D76 ~ D79 / COM3 | - DC 0 ~ 30V, AC 0 ~ 250V “CP2102 E2t0|Hi= Silicon Labs SHEH| SIAtOfAf E2t0|HE HBELICE’
A= S™ZY ol SIEo| WA a7t Yooz Folstete , D80~ D83/ COM2
e T D88 ~ D91 / COM2 © OFFO|IDEE 42| & Of0|23A ZzMo|M BLHR|0YE RIS 2ot
‘A %37_ ‘ 3 D92 ~ D95 / COM3  « 2|0 &3 5|2K=2 *E*ili.*l—llif. (httpsi//www,ilogics.co.kr/article//ZfE§/7/243/)
1. QIFO|LE Ty Moff Fgol 2 7171(0l: ARt HO{FX], 2|=7|7|, M4, D96 ~ D99 / COM2 - 5A / 1POINT
3o = & 4 4= 5
N, HE, 237, Q2TR, AHBA, SH/LHEX )0 48 B2 D100~D103/ COM3 - 8A / 1COM % “MPINO STUDIO*S Al#5t =7 2HofA
= H =0 O XK 2E HXISE S 279 =13 -
Ol= WEA 2522 AMPKE FHTH T ALESHOF FL|C. ;. D104-D107/ COM2 “C -> CJHIO|A -> MPAINO-EXIO-> MPAINO-EXIO” & MEfSL|Ct,
SR, QUALARL, RfAbArO| OfCHSE 40| Edet = USLICH D108~D111/ COM3
2. XtAb 2| 7|&X} 0|2Jol= MIFS ZHESIX| OHYAlR s
Clez2Cc TEZ 23|37 EoIgtL|C
ZEREO|Lt SHxHo| 227t Y& L|Ct. 13 & CR2E ZEES Zx|H2|A0|M &l Tt
Ne * 12C (WIRE 2to|=2{2| ALE) « A=R0| F2|2|R0IM off QXY MEAE COMEEES EQIBHLCE
VNG | CEEN
1. HeloflM AM2SHX| ORYAIL. =4 o X BEF X
HEo| Q0| BOIX|E Q0| 5H ZHo| 227t YL LICE A2 . Seriall : RS232 TR SRE) 2V ES8TH)
2 HES AU BH0| NSRS MYEIAGUC MUt o erey 3 3 RS232 . <erial? - RSABE e mEEm B Exe
SES HIS . s A HAH '
SERH gEUs WS = U= FA0M A = UELICL <HIHH> RS485, UART « Serial3 : UART (TX: D14, RX: D15) v @ EE[COoM &L 2
(O : H|, &AL ®X|, ME|, SiHl, A2 5) f Silicon Labs CP210x USB to UART Bridge(COME)
2. 2ehd, BEYE 712 2F0M ALESHX| DAL, @ USE Serial Port(COM®)
Sixl W =gto| 227t UELCE B S4 Z=coM2)
ein S O 22| AFEA
3. AL Y HRIE xuI510] AMESHX| DR A2,
M=ol mag 2 9aLct + 256Kbyte Flash Memory
4. Tgol 34 5 uME BX| DAL * 8Kbyte Data Memory
HEo| mEgE = AL
5. ZIE0|L} £7{0] B2 oM ALR3IX| OHAAIL. © "Eq o> ZEO|M 2I0|M &elst COMEES HEfgILCY
H&o| mEgE = AL
6. A Al 2, 87| X2 AIR3IX| OHAAIL. & ‘=T <> SEQO"0lA LADDER LOGICOIAM AtEEY ZEHSE HiQId gL
ZvE 9 Sixjo| ©3247F Y& LCt HRIES 2F §F AZMA0| MPINO STUDIO/Example ZC{0f A&LICH
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EOM0|2E A= HEES ALESICH Hlst= QN =8 X0 i =Y & OFFO0|L Z27]20 2bM 2t 9l g 2+A 2to|A Z272H 5t CIREEE Hct,
2 XX EEUCh SE0 HAEQ} QHHEXE AFESI0] FA|7| HRELCL




0 OO0l HHo] O LADDER LOGIC mjz2| 0 C|A|& ol
S OFF0|k= &H|O|Z|(https://www.arduino.cc/)0lA] OFF0[=0f Ciyst F&H0l L Ab| < LADDER LOGIC H¥E2 P, M, D, C, T, R OI22[7} A2, HZ2[0ICIO] 2Th | & Czeile) TEL DO~D47 T MBS A25H ZEHIZ2ES At
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P HEol U/ESHEE HEY
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PO~P7  P8~P15 P16~P23 P24~P31 P32-P39 P40-P47 D . ' . Of uct.
0:ZHO|ZH 1 2YO|ZH 2 LYO|5Y 3 LY |5H 4:2YO|5H 5:2Y0|5Y 2|E(Dx) Unsigned Int (16H|E)ZM 0~65535
P64~P71 P72~P79 P80~P87 P88~P95 P96~P103 P104~P111 HIE (Cx b) AEel WRHZ22M 2 7128 FHESHO| AL
C 04;<c ) (CTU, CTD HMEZ) 9
=(LX
—— B Unsigned Int (16H|E)2A 0~65535
CPU | DIGITAL || DIGITAL | DIGITAL || DIGTAL || DISTAL || DIGTAL HZS| Lo 22=H 22 Efojo] BUEAN| A8 99 0 | w
of k= | o[ Fee| o] | ol el ool Feeq| oo e HIE(Tx.b ° -
feEEEE—) = ol e Bl Sl Bl = B T OJEET) ) (TON, TOFF, TMON... H4=2)) %
o2 Load| [©2 L~ | |O2 L—| [©2 o] |02 Lol ]| |02 IS —_ X
;“’ﬁ“:: osl_pjpl| Pil_ge| esl_ige| prlop| P lge | P e ’ Unsigned Int (16H|E)ZM 0~65535 sal
ME1 RS232— | & o llesl Bl les| Blles| Balbs| BOlls| Bg|bks| B o
= E: 6 = | (06 == |06 =] (o6 = | |06 =2 | 06 i AA HIE HE AAx
= | 2 B0y | o el e o7 hall=l El Jor ¢ ot ™ A
A2 RS485—) o= 744:% 72 j:E *j:E —j:E *j:E R 2= (Rx) 32HIE B A4H
e i 1 e = = = S =t = = h=or | 9
= o2 =2l loe| = 2| =l =l ke =llle| = Ofc 3F AZHE O
T e (LB LS el B el = el B gL & 210 {ioms Hey 2 ON)
20— & wv | loa[ o | os b | loa[ e | foe L | o[ e | e F= @100 ('IOOmS Ofct st ﬁi%?_} ON) ¥ & —
%:Em 82 ESZ 582 582 382 382 =] =0lC} 5t AZHEO}F -
MYl—p %LEZ;V 0776 0776 o7 6 0776 0776 0776 @1000 (1=0tCH 8 AZHSCE ON) R
' @F10 (10ms ON/ 10ms OFF E= ON/OFF) ; ¢
Ey : L1
= 1)) @ Exn|2e @F100 (100ms ON/ 100ms OFF E2 ON/OFF) il
> > =
O da @HOOSF(ZZ ON/ 1 OFF =2 ON/OFD) % BE ZE(D8 ~ D47)2 I0IM HAlSH 0 2F DO ~ D72 32
& YUY DC 12V~24VE AFRE 4 USLICH DC 12V~24VE LM2576 el s O £o SYUL (ZEHU=T HEU

@OFF (34} OFF)

- g E£3 A5t W23 AL 2T
DC-DC Regulator& S5t0f DC 5VE Mete(0 LHE3|=0| HYS SSLICt @BEGIN (9] EQIA| 2|2 3+ AHEOF ON)

INPUT

. N - * WAM2ILAS H2512 0@ Hof & 4 gaLct
o Cl2RC EEo| USE GiEMoz HEEe} GZsE, ZEE] 5y HUS _xi 1013 0~9,10,11,12.... bz H|E9] 9I3] 0~F (163) STTTT T
ArESHH A|F0| 2T o 22 o
0 st=efof 44 digitalRead(Pin) PInEEQ| QIAAEIZ “0” L= "2 His}
& 12C E{0|9230| +5V Cial= (O] 1AQ] DC 5V HYS 228 4 Q&LcH o Lo , - S ( .) e _ 5 _
& LADDER LOGICE AtE3t7| fsiMe= “=7 -> SIEQIO"NIM 2HEOA A2 ZE | digitalWrite(pin, 0/1) pinZEEQ| EHAEIE LOW L= HIGHZ B2t
HSE HIQIE s{Of &FL|Ct.
O ZdRAl 0 CjAg /23 o3
& AE2 DC 5VHRACZE 2= 20| 7tsste= ZAE0] ASLC T2t e & C|2|2Q2d DOof w2t 220|223 D64E ON/OFFst= O 4| LCt,
- FHUE HHE2| S& HZES Pl g HES2 wy s g -
DOWNLOAD (USB B_TYPE) {HE{0]| HHE{2| S2 HZot0, A A0 [E= U i e
U 0222 QA T 4 ABUCH
1 INPUT Pl }
HE{2 O] 27t Zet &7\t Z™ Alo|= HojEfe] BEES e E<2 i :::: = void loon) |
© HYE IL 2+5|| 27t oTAL: |)k kS a+|fﬂg Hl u | oo o= ; = // DOO| HIGH O|® D64 20|12 ON A|ZLCH
'(\)/';UO” hae EEPRO;FEA LT::HLT | 'q et HiEs ol L:OEEFROME : s if (digitalRead(0) == 1) { digitalWrite(64, HIGH); }
85t t2elS B + USHCO. 2, EEPROME 100,0008 0/ ; // DOO| HIGH7} OFL|® = LOW 0|2, D64 |0|Z OFF AjZLIC
S, By MMol 20| WS & UoDR A2 WS ;
9

else { digitalWrite(64, LOW); }
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0 20| & 0 Efojt| HME== 0 HudH
& 2tZt9| COMO|| ¢ZFH M2I0| D64 ~ D1112 EHE/L|C} ala|0|t Aoz | © Etolnf HMHEAH2 TON, TOFF, TMON 372 R&S A3FLCt. & NO(Normal Open)@HOA "HmE1 AAZ} HRH2E A24510] HLHH
2 L2 Zia} 20| zzto] coMa} Zo|&3 mio| E2jxoz MZE5| o = A" = AsHL
20| D.C 2t A.CE 25 ON/OFF AlZ & UEL|CH HHEH = Ol Al H] 2.2 A
, , , TON T0,100 DO == D1 DO} Dlo] #Zow
o LHMNiUe MaI5ia Yot Hof & 4 gEc Ueny Ol PSR ey WOk W sy (1% On Delay) | DO != D1 DO} D1o] 24 gow
TOFF T1.200 DO > D1 DOO] Dl.‘il:]' ﬂtﬂ
& MPAINO-48A48R(T), MPAINO-64A64R(T) AE= pinMode(pin) g2 TOFF Off Delay Timer TOFF Timer,Time(10ms) ) DO < D1 DOo] D1Kt} #row
_ _ (22 Off Delay) _ o 1o
Qla/zd pEZ MASIR| &AD ARSI A|7| HIZILICH pinMode(pin) 42 DO >= D1 DO°] D1RY IZAY #Zed
o o TMON M ble Ti TMON Timer,Time(10ms) IO 12,5000 DO <= D1 D0°] D1W T} A7} ow
AHE3HA| efote sz CA|E /2y 2271 43U ot OriesEelE Tiwer Imer, limet1ums (32 9 ON) - - —
. . . TAON T0,10 & 23 e U4 BAE HUsH| flsiMe= DW(D0) == DW(D1)2t &0
TAON On Delay Timer TAON Timer,Time(100ms) _ Slo
(12 On Delay)
. . : TAOFF T1,20 : = ; =
TAOFF Off Delay Timer TAOFF Timer,Time(100ms) ) ; = d po=10
(22 Off Delay) m —
TAMON T2,30 . : .
TAMON  Monostable Timer TAMON Timer,Time(100ms) ) : 5 : Do<20 Fe4
(32 =9 ON) m @

[ DO < 5tk @A Ed4 ] [ DO < 20 & #A 9% ]

& TON EIO|HE ONES Delay siZ= EO|H{QILICH. TON TMEaio| AlsH
ON & 0|F, Efo|to| M Z7z| TO ERY™HS OFF AIFCHIE 83 4o
2 O ON AlZuct.

=
=
=23 |0 o5 YuEY

o]
o

= LADDER LOGICe| MOV BHE3ZE AIEY + UL Of2fiel 20| CRof &
TON T0,100 TON T0,100 Al A RS £ USLIC
8 ] 100 ]

@0N DO=D1
% 25 25(D72 ~ D111)2 {0M HEAlSH 0 2& D32 ~ D399| 3|2&%} : Pﬁ4} : 6 L — 1k r 1
SUSLICH (REMSOF CIELC = o 1 } X2 }
2T ( =) [ PO ON -> TO Bho]u] 2% | [Elol® 474 2 % -> TO ONJ [ DI W= gt& DOl HAF 1 [ D1%20/3.144k=<A%4F ©42 DOl A% ]

0 CIAIY U3 Y CIAY B2 2T ofy

= < TOFF Ef0|Dj= OFFE Delay ai%& EIOITQLICt TOFF Hageiol Mz ol (O OIS0l Eh4 MW
& CZ|Y 23 |(0):P0 ZEO| 7|AIE7} YgdH |(0):PO A0l Ongl, ONE[UES wf, Efo|He| ERHEAHS ON A[HFRACHL TOFF BHEHQ AHYR0| | & OMFO|= Z2724 0j|lM 445t a5 LADDER LOGICOIM S&S £+
0(32):P64 22170 Ongl0] O(32):P64 TEQF COMO EEV} Sajzoz OFFE/Ol= HI2 RZHHS OFF Al7|2| 9m EO|HO| AAAIZH S0 OFFAIZILICH | &UCH G, 2HCiollM CHERIOH AFRO| 7Hs3iO2 S4e etz oHSo{o}
CIZEIL|Ct BHCHZ 1(0):PO 0| OFFE|®, O(32):P64 HHEE OFFEL|CY, TOFFT1.200 7 U

PO P64 PO PB4 void TEST_FN1()

|l ——— ) | & Pirl —|PD|—[TE5I'_FN1I]]

[ PO OFF -> P64 OFF | [ PO ON -> P64 ON | [ PO ON -> T1 ON | (PO OFF-> A4 7 u%=2-> T1 ON] _
[ o}Fo]x void 3 ] [ HEolA void 3+ &5 ]

& C2|EY™” 1(0):PO0 ZEJE ONE[E, &3 0(32):P647F ONEH EXHH
=

0(32):Pe40i| olali Zt7|w7Al =/0f 0(32):P64= A& ONEULE o=, ¢ © TMON EfO|B{z Sl 0| ONE|H, Jl=H0| A& ONO| =Lt OFF=[Ciete

1(1):P1 ZETJt ONE|H, 0(32):P64&= Z7|RA|7t Z2|0 OFF gUCt. HRAHAM0| AAAIZE SO ON A|FHCEF AAA|ZH0| S8 50 OFFA|ZIL|CE, PO D°=TE5T_H~12§D1J
[ o} Folx int S+ ] [ A int S 5= ]
Ol=0 o 2HOJ|AM 2HC 2| Al
[ PO ON -> T2 ON ] [PO OFF-> AA 3t #lx=g-> T2 ON] O OMF0l= ZEIZOA 2| Hi=2| }
k<3 o E
& IR I(1)P1 BHO| ONEIP 021564 40| OFELIT ZHSEHE. Ex) OFFOl0IA DO = 10: =82 o oo 100 A
SETOUT P64 [PO ON -> A4 gk vj=&-> T2 ON] q suis
1 [PO ON -> A7 zt =d-> T2 OFF] ST
RSTOUT P64 : ; & HE 2 HEREE Singed 2 UnsignedZ® CtotA RE0| 7tsEHL CH
: : : — & HME20|A DW(DO) = DW(D2) + 1 StA =™ D2,D32| ol 18 Hal

[ PO ON -> P64 ON | [ P1 ON -> P64 OFF ] M DO,D10| AL,




O 12C EAl
& 12C EME

O - -

O 7tsgtct.

SDA(HIO|E), SCL(EH) 2752l S22 #3950, 1N S

A2 2B 10mO[Liof AtEEY &
HE£EE 20l A0

—

AN
g0l =Z0| ELT.

o

Y &= 100kHzZ 7|8 M3 A2, Wire.setClock(ColocFrequence)
YHOZ HEY &+ ASLIC

© #include "Wireh" £ OFO0|l= =203 & EHOf| 7| A3HOF 2L Ct

& [2C B4 &

=

Al2lg sS4

—

2 OFFOl Z=202 ZOM AtEE £ USHLICH
LADDER LOGICOIA AlEEH £

ey

© OHFO[ll| AFEEEO= OHFOlk= ZMO[Z[2| Wire LibraryS 2ol FA|7|
BHEHLIC

#include "LD.h"
#include "Wire.h"

void setup(void) {
ladderSetup();
Wire.begin(); // 12CE BtAE RE=Z A|ZfgLICEH
Serial.begin( 9600 ); // ORHX{ L (CHREEZE)E Open THLILCL.
}

void loop(void) {
ladderLoop();
// E20|2 AddressE 12 XN &gtL|Ct
Wire.beginTransmission( 1 );
Wirewrite( 0x30 ); // &%& DataE 0x3022 XMERLICE
// 12CAIEE, Address M5, 0x301 0x31H 5,
RCIHA|Z S =AMCHE MBS CF
Wire.endTransmission( false );
// Ed0|2 AddressZt 1Q C|HIO|AO|AM 10 HIO|EE
12CE EX|A[ZL T
Wire.requestFrom( 1, 10, true );
// Y2 HIO|EZ} 00| & Mi7tX| RZE &
while ( Wire.available() )
{

By o

// ¢t HIO|EZ 9l0f MiRxDatalll X%
byte iRxData = Wire.read();

// iRxDataE Al2|E¥ ZLHEZ ME
Serial.printin( iRxData );

HEU=7F 2AY =0[27}

O Modbus RTU Slave
A

0 A2l s4
o CIRZE 249e Serial2 HOE|0] 120, CR22E L Serial 7|YEE AR5t
of CIH ol ARZELICE

& 2912 Serial12 Z2|Z[0f JA2M, RS232 SAC=E AES £
(1:1 EAI, 9 10mO|Lf EAIAHE])

S22 AEY & UASLIHL

& 2= Serial22 HolE|0| SO, RS485
Al oF 1km O|Lf EAIH2))

o 2932 Serial32 Z2|T|0f Y20, UART EAICZ AR
. 2 Tmo|Uf S41A42])

fuok
4>

o
o>
r
o

- Serial.begin() : Al2|¥ ZEE Open¥L|LC}

- Serial.write(byte) : 17H2| ByteE T™&grL|Ct.

- Serial.write(array, length) : ArrayOlA| Length@tE ™&3HL|Ct
- Serial.available() : 4%l Data(Byte)2| 7{& 2|HTL|Ct

- Serial.Read() : =21l 17§2| ByteE 210 FLILCt.

< AN HEHCZ AIES= LYY E Z2EZYU T
o EAYYS |LADDER LOGICO| O|22|E 2tRL T}
& MPINO STUDIO ALEHEHMOIAM RtM|SH ALERE S QIS = USLICH
© o FHO
- modbusStart( Serial, BaudRate, SlaveAddress ) : Serial EEE BaudRate®}
SlaveAddress2 modbus RTU slaveZ X|73.
- modbusStop() : Modus RTU SlaveS =25 8liA| TfL|Ct.
#include "LD.h"

void setup(void) {
ladderSetup();
// Seriall M'E& 9600 E2[0|EQ} 1 0|2 O{EEAZ
modbus RTU slaveS A|ZfgtL|Ct.
modbusStart( Serial1, 9600, 1 );
}

void loop(void) {
DO = 1234; //DOMIX|AEZ|0f 12345t NM&E
// DO= 0x0000 A|ZEfO{EA

0 cj¥z

% OFO|l= T2 setup() 40l debugStart( Serial )2 AtESHH
LADDER LOGICOIM ZUEZS ALE3I0 C|HZ0| 7Lt

© OFFO|L= EZIM0M print L printin S2| FHOS AIR5HH “TF7->AI2|E
S2LE0M THZO0| 7t

& OFFO|: TZI2M0j|A Serial ZER C|HZAES 5t LADDER LOGICOHIME

Serial ZEZ2 ZLUET 5tH &S0 LO{LLY| WhE0]| debugStart(Serial1) 2t Z0]

SLEOM ABY ZEMSE HEY + ASLICH

void setup() {
Serial.begin(9600); // Y2 EEE E2||0|E7} 96000 Al2|EEEZ H9|
1
void loop() {
// HAE 0| ON = 0|2
for (int k = 0; k < 8; k++) {
if (digitalRead(k)==1) digitalWrite(64 + k, 1);
else digitalWrite(64 + k, 0);
}

// |:|;(|E-|o|a4

=24

D27} HIGHY &<
// C|R|Edel=

ON, OFFY Tj 22|0|Z2S OFF

CltHZ ZEZ2 “D2 HIGH"E A&
=2 D27t LOWY &% tBE ZEZ ‘D2 LOW'E d&

if (digitalRead(2) == 1) Serial.printin(“D2 HIGH");

else if (digitalRead(2) == 0) Serial.printin(“D2 LOW");

delay(500);
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O MP STUDIO
& 25| FOI0|Z22|A0|ME Ladder LogicBHS AFESHY T2 & £ Qs

T M

STUDIOE 222 A&5te JSLICH MP STUDIO= MPS 2 MPA Al2|=
S0 At &~ JUSLICE

MP

ZAL=EL

45| (F)ot0|22A0 HFES FOHHEMA ZALEZIL|CE
TOi= https://www.ilogics.co kr &£HZ0A St o~ U .
227 https://blog.naver.com/ilogics M= ECt %2 HEIH USLICH
0i/718 A4S 0507-1362-502022 st FA|7| HigfL|Ct,

(MEA|ZH2 24 10A|~2F5A] QL|CH

o0 ¢ ¢ ¢ 9
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O DIMENSION ( 28 g2 3%) O DIMENSION ( 2% ©%2 2% )
190 - 190 N
s R
[
CPU DIGITAL | | DIGITAL | | DIGITAL | | DIGITAL | | DIGITAL | | DIGITAL CPU DIGITAL | | DIGITAL | | DIGITAL || DIGITAL | | DIGITAL || DIGITAL
ERH L L i R A A R AL INPUT/QUTPUT INPUT/QUTPUT INPUT/QUTPUT INPUT/QUTPUT INPUT/QUTPUT INPUT/QUTPUT
Fo IneGih W EM] B gl 1 @) 30 o 10 G0 30 oo 0 a0 0 &0 a0 oo
0 60— 0 ot 0 5o 0 oo K0 oo 0 =0T = o] o o o] | o]
ranen o ool | o, Foo{ | o oo | oy Ho | o o | oy oo | O 1 :;_D_ 1 ::“‘o— 1 :’;L_D_ 1 ::L_D_ 1 ::L_D_ 01 ::L_D_
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