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Lwli
M Loa (Length OverAll) (m) : Maximum Length of Ship

™ Lbp (Length Between Perpendiculars (A.P. ~ F.P.J] (m)
m AP : After Perpendicular (Normally, Center line of the Rudder Stock)

m FP : Inter-section line between Designed draft and fore side of the Stem, which is
perpendicular

to the baseline

M Lf (Freeboard Length) (m) : Basis of Freeboard assignment, Damage Stability Calculation
m (.96 Lwl at 0.85 D or Lbp at 0.85 D, whichever is greater

M Rule Length (Scantling Length) (m]) : Basis of Structural Design and Equipment selection

®m [ntermediate one among ( 0.96 Lwl at Ts, 0.97 Lwl at Ts, Lbp at Ts) 16/247




yGll=]To] |
2. A1919] JI= 8
(=] O.I AMH _ X E
M B (Breadth) (m)
m Maximum breadth of the ship, measured
i amidships
| m  moulded : excluding shell plate thickness
> m extreme : including shell plate thickness
S o M D (Depth) (m)
S —— 2 n Pistance from the base line to the deck side
G ine
; m  moulded : excluding keel plate thickness
e | m extreme : including keel plate thickness
o A o & Td (Designed Draft) (m]
3 9 = Main operating Draft.
5 8 m In general, basis of Ship's Deadweight and
K / Speed/Power performance
BLV A ] —=—' ABI _
M Ts (Scantling Draft) (m)
Ereadt m Basis of Ship's Structural Design
M Air Draft

Distance(height above water line only or including operating draft, see below for the detail) restricted

by the
port facilities, navigating route, etc.

m Air draft from base line to the top of the mast
®m Air draft from water line to the top of the mast
m Air draft from water line to the top of hatch cover... ...
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3. AMHio | JI2AH 1A
O 3. =X+ ZF

x 4. Ao =Y =3

3.1. M9 @AXAH

M MF Q4 Xd
m MZ(Ship's Typel

m IH3I=ZHDeadweight)
m X[ E==(Max. Draft)

m Q= EH(Cargo Capacity)
e (Cargo Capacity: Cargo Hold Volume/ Container in Hold & on Deck/ Car Deck Area
e Water Ballast Capacity

m =d(Speed)
e Service Speed at _Draft with _Sea Margin,_ Engine Power & _RPM , DFOC (Daily Fuel
Oil Consumption)

m 20 & =2 HIeHCanal Limitations): Panama, Suez, Kiel, St. Lawrence Seaway,
Port ||m|tat|0ns

m Special Requirements
e |[ce Class, Air Draft, Bow/Stern Thruster, Special Rudder, Twin Skegd
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mFAI 28 LIs Al
e =2 Xl=: L/B, L/D, B/D, D/T, Cg
e Z0I= E(Lightweight), Deadweight/Displacement
e Capacity: Cargo, Ballast, F.0
e Speed, Power, Propeller, etc.

S AlgA, UF X s )M AT &
AN
T
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MR X+ 3838 S
m Ji3 S E(DWT; Deadweight), 27 2IS% 2X(Cargo Capacity),
M=), E5MIFFHEE T
m MU HAXHIE HNAZE OlHU S ZHIAS UL 2 2Y,
A dE APHZE Ol= =2 KI= L, B, D, G2l &S A=A
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3. ME10] V|24 Al 1A
34. Aol =H
¥ ZOl = E(Lightweight]

1.8F 27 &A

2. FALAAM TAM

3. F2X+= Z2F

4. BotsEg =3

5. Mg, 0" =3

mORE J|M PES B X DA YT T MU0 SNE A0

Kl S8

m 42} S (W, Hull Weight), 2|8 S3{W,; Outfitting Weight), J|

2 SE(W,, Machinery Weight)22 74

m FOISEA 34 0l

oM =8

W

S

o O AR FF

W, =C,-L-B, C, =W, {L-B}),
o J| AR FE

W,=C,-NMCR,  C_ =(W,/NMCR)

=C,-L**(B+D), C,=W,/{L**(B+D)}

JIEM9| &

L: &< 20|

B: 84X =

D: &H2 20|

NMCR: J| &£ = CH0=

A0l S (Lightweight) = M2 S (Hull Weight)

+ O] &} =& (Outfitting Weight) + 7|t =& (Machinery Weight)
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e =M WX(waterplane Area)
e 1cm & O E£(TPC; Tonnes per 1cm Immersion)
e 2 HAI[LCF; Longitudinal Center of Flotation])
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S S
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m =M WME(waterplane Area) - Bl~5) W= 0z5[onima])
L
Avp = Io ydx

m 1cm &0l EL(TPC; Tonnes per 1cm Immersion)
TPC = A, - p.,, /100

m 2 HAI[LCF; Longitudinal Center of Flotation)
° [’-#ﬂ].a':ﬂ’“QI I\ﬂdshipOII (Het 81X 1X RUE(Myig00) S T HE
AplE UE A
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] ]
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I = IOL .[OB y“dydx :joL joy y*dydx :% 0L ydx dA
y
TR
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X CI5HR 7| AH(7/8)

m LCB(Longitudinal Center of Buoyancy)
L L
M wigship = .[o XdA = .[o Xydx

LCF =M yiganip 1V

mKB M, = T-A,T)dT
KB=M,/V

62/247

y: 2t station0f| A 2 2 HHA




M

0.

R

o)
0.2. M9 SH &
M EQA 2y EMZF A

O - |JoOoOHA

B BMT, BML

=)

2l M =X
SR B G
Al

| —

BM. =1./V,BM, =1,/V
mZ HEME =0l(GML
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MEFO| =0l M N
5.3 2215 TN} =N J)E(1/3)

(@)
=@i2 I

=g oot ASE T M(Statical Stability Curve)
(G2)

|

0 A =const

Lt
T 0 GM
VAR A
] s A1
I A D S W
0 10 20 30 /40 50 !'60/ 70/ 80

¢m ¢f ¢c
4, OH+I0| ERITI0| B, HYH AN AT
dn: B4 S 2
¢ M+ S 2%
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5, AHfO| =9l M XN
5.3 SIS TN} SN
A O

S JI=(2/3)
5.3.1. IMO HIE A S8y 27 XA

A > 0.055 [m-rad], A+B > 0.09 [m-rad], B > 0.03 [m-rad], GZ(¢ > 30°) > 0.2 [m],
¢ = 25°, GoM > 0.15 [m]

=9l O G,M =GM -GG,
A (G2) L 0 |
270 fluid
e GGy =——+2
T . e : pSW V
d i /‘:'/'/ |
i /.4:" 1 : Prluid . ga LH %X'“gl E=!E
P i po - OHA0] LE
R N\ | GoM it 0] FEHNO| 2%t DHE [m']
O 1 57.3° : 0 VT - MHIO| 48X
: ~—a! [ Sy | To=

Pauia X i+ Free Surface Moment [Mg-m]
4, R BAY 2T

AL (9)
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5, Lol =8l e =
5.3 S9= TN

=AM J|=(3/3)
5.3.2. MARPOLO| =& & SHdd 41 X4
sl bt
(GZ)
0.0178 [m-rad] O] &
—_— 0.1 [m] O] &
[25°~30° O]LH)
A9
; >
S
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RO NS =8
0.4, =2 A\l S& M=(2/3)
VMasg 5
m X4 P8 SOHE MHEE O MEH| BIIMCE MITE =
2O MBS}

a x od

2
N

x
N

LCF

T A0l oot o0 s W= (V+a-dd)-1.025
Aot clet 25 St b=A, 5d-1.025
22 =01 2Igt o2 5 SIHwWIQH ot olgt F59| STHbls S
(V+a-ad)-1.025= A, -0 -1.025 Awe s TRl M BIN
78 =0l olgt S+ B @+ 72 =4 A% 28
Vv a: &l O M
od = d: &% 01H0 24
Ap—a & A0l 2ot §% S0}
» AMUIO| ST} ZAIS WMOlL =M MAS WolX| S=0n by [ T WL 00 7S B8R

68/247




[3/3)

=0 J10
Kk <0
Jio X
u._o THr

orl <

$F ol

I <0] ED &0 4

o1

ol <t

<]

LO

<NS1
4J o oI CT
qr U
o- =

Y

a x od

LCF

(Aye —a)-

V

69/247




@)
=
=
)
)
-
@)
c

6. MOl HI&S 7Tt 8| Ol

6.1. iR
6.2. Controller Diagram
6.3. 712 ™I|AXI OI0H




I 2H : 2™ MU MAME 012010] £X0 Wi QX
H2IE QXIOIH F0X AZE IISOF 28 I
HIOIZEXIE HIZt

@ J12 AJ| AXL 010|132 HESY SO| AI2HS o

—— e —

HIO17] OI=HI0R ATEY 0 E AT

=

1O
2 e Cppene e : f{crnosooesesoncsnonns

RS232 :
SAAHIOIE B

=
.
.
.
- .
. .
' .
3 '
. .
- - - - - .
w '
prs
“ !
a
3
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6. MOl MASE FHSt &I Ol
6.2. Controller Diagram

Software %t HE
al
MCUZ9] Upload MCU-Board ||[ MCU-Board | e

Al §3)

ROM
] Input
Writer .

= "| MCU

(Software)

Servo Motor

(Rudder AI0])

RS232
Cable

1) MCU(Micro Controll Unit)

2) MCU-Board : MCUJ} SAIOIEE R ZE Z(4S M| &K= 14
3) ROM-Writer : PCOJIA] ZA15E Softwarea MCUOll J1S0l= &Kl

4) RS232-Cable : PCQ} ProcessorZtO] HIOIE SAIE Ol= &X |
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6. MOl MIZSE fiS &) 0|
6.3. JI= |2 XIO] 010H(1/10)

i Resistor
m MFIE HIT
m O S(Q])
|2 — AN/

" Y ol

tH
— Example
X | % | BUSW | € HS109/C P
0 0 - + 250 S
1| - 1 + 100 _—M
2 | 2 -2 + 50 \ Jussy
S| 3 | 3 | 005 + 15 _E %4-:
2| 4| 4 - =25 1
5 | 5 | 05 + 20 S =_ =_ -
T P (2=1),(50),(5=3),(2)
7 7 + 01 +5h 103
SREE - 10 x = 10KQ
-] =
S JUZ(3) = + 5%
8| - | -1 +
e| - |-2| =




6. MOl MIZS fiS &) 0|
6.3. J|= ZJ|AXIO| 0]0H(2/10)

¥ Diode(1/2)

II.J?T M2 S
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Jl MIAS HS 8| 0l
6.3. J|= ZJ|AXIO| 0]0H(3/10)
MPE BT Xl

< Silicone — 1} HITA > < Silicone — FH< TN 5/ > < HLEATE 3TE MY >

ad32 XA M= MHE 2= (S 2 )

ad 30 el M} I AXHZF0I=AN-S2(B)- Z&(Ga)-2l&(In))

M
@O0 M2 AXis £ M2 MIHE 20101 AWE NS IHKIY St
M
M

SHE dIPDI 58 0l SH=E MHHCR (+1M0IE 2 & -> P ST Hl

NSt ZNWSI L ot 2oHd DS “ZMMSZANI", 20062 E 294

2 A=
= Tl .
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6. HIO1J] MZS HS &) OIS
6.3. JI= ZJ|AXIO] 0]0H(5/10)

¥ Diode(2/2]




6. MOl MIZSE fiS &)]| 0|
6.3. J|= ZJ|A X9 0]0H(6/10)

MLED(Light Emitting Diode)

m LEDOl =2 MJ7II S=EH =2 (IUXIE I A MIP}
WY XIE Z=0HH 0l HIUXIDE X2F LIElg

RCENTSTENEER-ERTE
ALROIXI 9

>

X10121 =20l LEDOIM =

-Jlgz—pi’i
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6. HIOI7] HIXtE et M| 0|2
6.3. J|= ZJ|AXIO| 0]0H(7/10)

MTransistor(1/3)

Transistor 1122 {2

C
n n
NPN Type E P Eel B
oyl ] g E

|ZI o PNP Type

m Analog 2|2 : 8§ S B
m Digital 212 : AKX

0

|rn

5
w

-

5

|o

W
m%o

“EMHLZ NI, 20068 T2t)) i 79/247




6. HIO1J] MZES #HS 8| 0l
6.3. J|= ZJ|AXIO| 0]0H(8/10)

MTransistor(2/3]

Vg (+)  Switch Motor GND I(-) ¥ QHE IS0 YoM 25 A
&—OC O ! 7 Ot M X} IO AYKIE AR

& AN

Voo () TR Mot} aND I(') @ Transistors AI20HXL

’7@5 | m BEO| NEJ} S8, -0 NES
s} otk
Vcc (+)

Ve (+)  TIR Motor GND I(I) Z MPUE OI%GIII
E m MPUC & Portlil 212 &
Transistor?| Base= Sd{ YL}

m BaseZx 4132J} S0{J1H C-OEC M &
Jl SE) IO RPHE ?SAIE =
Ct.

m MPUO Z2J3UE Sl REO S

2 x{) st A Ol SI[}

MCU’s Output port



6. MOl MAS S 8| 0l
6.3. J|= ZJ|AXIO| 0]0H(9/10)

MTransistor(3/3)
—p :©Fe o8 1. Digital LogicOllM®] TR
N P N AlE - A%

Collector (+) 10V

Emitter (-) u Bollkl == IJE% %
] HHOZ I Cel
ol =)} S8 % 2
= 2A/XIg9ES il

O SiC Base (+) 5V

=X :C2Bo MFSSO= CAEQ MESE | 2. Analog LogicOIAM TRAL
= HI0oiBiCL. 2RSS

—=Tro —

= BeIEALOICO] M9

1. BOIA E2 &2 MFJt SECL. (0.7V014) S el
2. J120| PR HEEHION RXIDF HYRICE 3717} HIHSHCL
3. COIM E2 MEIt S2=J| AIRIBHCL " OIS OISOt C2AE

A0l M7 TJIE

A ECHL



6. MOl MIZSE fiS &) 0|
6.3. J|= ZJ|AXIC| 0]oH(10/10)

MGCapacitor

L1
i
¥ L= -
I g
W 1
- il
1 == i ]
; i i
b n] L] B
X — | e
# £ &,
LT e
T = e
= |
. N e ]
. o
- -
N
1 jpue L o
| ! i "

CapacitorAr{l

m 8§ HIO0tHL B=0l= =
XI=ZMQ JIs

e MOIE =H0l= S22 AR
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gineering

1. HIo 2ZEA0 IS AT
O 13 JI=x

1.1. 18

7.2.Vlisual C++ EZME A

13. 8191 J|2 HI0IHS
14. 89 9 X AIE




/. IOl 28E3I0] dS fS I= 13 J|=x
7.1 JHL(1/4) - = 13 01D

OIEII-XI HI CPU E*EIII-XI

014, 185, Z0|AE, M DUH, Z8H, O, ..
Olad X
g O
=
St M Xy MMM T B3, 53, ..

olrT =2 eH
7. 0I_A LA Hl 'T;—"'f? = Win or Lose !!
tarcraft
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1. M0l 2ZEH0 HdS S I _1dHd JI=x
7.1. IRA2/4) - EE]:AOIE*

!HMIEEIQI

(x86 WIOIEIE A=)

OjMI=BZ KMl AA AT

push ebp !
mov ebp,esp

mov eax,dword ptr [ebp+8]

add eax,dword ptr [ebp+12]

pop ebp

ret

C/C++ 90§

C 202 EMEl AA TS
int AddNum(int a, int b)

return a + b;

Basic 20§

BASIC2E AIME AA TS
Function AddNum(a As Integer,
—b As Integer) As Integer

AddNum = a + b
End Function

9HIIE3

E

(x86 WIOIEIE FE) (x86 CPU)
= HolE|lE F=
Oiﬁlaﬂi 55
8b ec
8b 45 08
/ 03 45 Oc
5d

c3

oy
H
e
1

SIHZdH/ A




1. 0| ATEY ] &dES ot T= ]8T J|=x
7.1. J1L(3/4) - C &10{°] EA
M 19723 AT&TALC| Bell H249| Dennis RitchieJ} J§ 21

o] 22 JHu
€ SHOZ JHE0 )1t +2 Basicll= Sdl, S¥H
a?g’a"%* a8et JIsE 7= 20 BasicE U= <)
a

[
2|-|'||_=J

M a2 HNHO0IHA HE200 EAS A UM EUSE
J} HI2M, AJ|AE D2 a0 st

m HZd 28 XS, ol=A0E 2 Holok=dl e

M 01480l HOiUL 8540l 2 AUHZE 22| AL
= 39| IISE2| 0S/CPUNI OHEOH= CompilerJt ZHATI0f AS
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7. HIO1 ﬁEEﬂIN A ‘% ASt =Y J|x

7.1. INKUA/A) -

Source Code
(&2 A5, AN DE)

Main.c

l dmxd

Object Code
(SH 15)

Main.obj

= H(Linker)

E_130l &BEIJINXIC| it

Microsoft Visual C++

. ST M3
. A XA OI0H
. AmAY

. YA

. O £7

Execution file
(2% M)

Main.exe
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7. M0l 2Z=H0 5SS 78 S 1d3 JI=
7.2. lisual C++ ZZHE WH(1/7) - TZHE

o] ZEHE
T | AumS TS Y 2Rt RE NS

~.eXe

als - 37| EE
S:Debug ; o Z0
sl Test dsp jrr E I

T d REB ZHEHE [T
iy Test, dsw KB Z=HE &g Zt
Test nch cAKB MCE IF
4 | N




7. M0l 2TE 0] &
7.2. Visual C++ D2ME

7 EAMOIHS D2 )Mo E2, £
o] 87} LA

co | DWW TestWDebugW Test

M Console Application Hello World?
Prezz any key to continue_
m  DOS% (consol) Ol &%
i

M Win32 Application

m 32bit WindowsOllA &8El= D5 fie Heln
jﬂ Hello YWorld!

M MFC App Wizard
m 32bit WindowsOIM A8E|= MFC o2E HEE =220 =S
g o|gsto=z]H Do BB =
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1. M0l £2ZE0 HAS At = 1T JI=E
/.2.\lisual C++ =M E HA(3/7) - T ]| &}y
M A2t = Microsoft Visual Studio 6.0
= Microsoft Visual C++ 6.0 41&4
™ Visual C++ 6.0 AI& 2 File Il New &1&4

2=

Files Projects | “Workspaces | Other Documents |
L ATL COM AppWizard Project name:

¢|Cluster Resource Type Wizard ITest

s+ Custom AppWizard
‘&= Database Project _—

0 . . . L L t .
S DewStudio Add-in Wizard nco b
= Extended Stored Proc Wizard |CHTEMPHTest J
& ISAPI Extension Wizard
i Makefile

fims MFC ActiveX ControlVWizard
[# MFC AppWizard [dlI) * Create new workspace

A MFC AppWizard [exe] € Add to current workspace
T Utility Project .
=]Win32 Application L Bepeudency of
~Win32 Console Application j
|%] Win32 Dynamic-Link Library
%|Win32 Static Library

Platforms:
v'Win32
0K Cancel
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7. M0l 2Z=H0 5SS 7S S 143 J|=
7.2. \lisual C++ D2 HE WY(4/7) - T2 WO 2y

Windd Console &pplication - Step 1 of 1

WWhat kind of Console Application do you
want to create?

&+ An empty project.

" A simple application.
" A"Hello, World"' application.

" An application that supports MFC.

< Back | MNext > Finish Cancel ||
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ngineering

“Eile Edit ‘iew Insert Project Build Tools Window Help

B @ ¢ e - ;R | Hiness

= C|assview| File‘l.r'iewl

MEMEn =4 Ready

[Globals) jl [&ll global membersjl[l\ln members - Create New Class...]j R
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JEiIe Edit Mew Insert Project Build Tools Window Help

al =

Workspace 'Test': 1 project|s]
El Test files
- Test.cpp
[:l Header Files
‘-[[7 Resource Files

'L:C|ass\.riew| File‘l.r'iewl

|alz@@ | =8| = |BFE|Rimess =l
| [Globals) jl [All global ITIEITIhErSjI[ND members - Create New Class...]j W

MEMen Z Ready Ln1,

Col 1

[REC |COL [OVR |READ 4
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ATEQ (] ZAE 9ot T2 Y J|X
71.2.\lisual C++ T ME MAM[(7/7] - 21Hol C I

#include <stdio.h>

void main(){

printf(*“My Name is Cho Doo-Yeoun™);
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/. M0l 2ZEHI0 HdS A I 1dd JIx
/.3. 591 J|= UI0IEZ(1/11)
o2 JHOIM AHROHS HI0IEIE HEOD| 98t 32

m ZrH= HI0IEHSE HE0H] |H0HM HIZd(RAMIS ALE

n |HI':'EI° 832 CHJL U1 HZ0l, HIOIEE XE0tJ1 F10HM
200t 339 HIZ 22 AHZ0HOF &
9 HI0IE S A S 2dF0{0F &
-> HI0IE SA0l &l HIZdC FVIE &30t TS

V] HIOIELI a4l
m A% :int, unsigned [int], long
m &9 : float, double
m ZXH :char
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1.3. Hi==9 J|= HI0IEI¥(2/11)
H4:0] MO, AIZil HIZ2 X (1) 0S

pﬂ'w ATE0 XA Aot T2 Y J|x

void main()

{

inta; // 022 &Y(0100)0tH /\
a

/l 1 HR220|8§2 a2 £&8 0100 | 0101 | 0102 | 0103

00000000j00000000(00000000|00000001

a=1; //a—> =2 010022

} // H%a XS K App 2 |

NSt ZNWSI L ot 2oHd DS “ZMMSZANI", 20062 E 294




1. M0 2ZEH|0] 23S A I 1S JI=
1.3. H==2} J|= OI0IEIH(3/11)
40 MO, ALl HIZ2] 71X (2)

@ dhe W40] J)I2 2 JHO| W o
OS 0HS010F ENIP

> gL 2 =& H A0 1 ot= X0l W
ciM Edid

1 byte = 8 bit

28 JHo| L}E & HY JIs
0000 0000 ~ 1111 1111

0 5 & 255 NtXl
2
2

(2)

0100 | 0101 |0102 | 0103
00000000/00000000/00000000{00000000

<
0z

N
N
0L

byte = 16 bit

16 12 TIE =& HY JIs
00000000 00000000
oS RARRRRRIMERERERE

=0 £ 65,535 DX
App 2 |
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1. M0l 22EH0 HdS A ZE=_JdHE J|=x
1.3. B1==9} J|= OI0IEIZ(4/11)

=0 MO, A1 HIZ 2 X (3)
g S%E 0{EH BHEI
> W 99| 1 bits £ E LENHEH AIS
@ 1% =1 byte = 8 bit (1bit= £SHME, 7 bit® LXHE LIEHHE Ol ALS)
= 9= 0000 0000 ~ 0 111 1111 : 05'E 127 NiX
= 2410000000 ~ 1111 1111 : 0SE ~127 MK ? | ° | 0000000
D -1 SE 128 DK |5 |-
= -128 ~ 127 X B Jts
@ 2% =2 byte = 16 bit [1hit= S$SHE, 15 bitd 2 XHE LEHHE Ol AR)

- 32,768 ~ 32,767 NtX| HH J}

M 4% =4 byte = 32 bit (1bit= F2HE, 31 bit? XIS LEHH= Ul AIE)
=-2,147,483,648 ~ 2,147,483,647 NiX| HH =S

ol
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1. MO 2ZEH0 HdS 7St = 143 JI=x
1.3. H=2 )= HIOIEi"”'[5/11]

=, &5, =418 HI0IHS (1)

ke

7 H5Y
m short

® unsigned short :
|

int

unsigned int
® long

1A
7 &Y

m float

m double

: 2 Byte,
2 byte,
. 4 byte,

. 4 byte,
. 8 byte,

. 4 Byte,

. 8 Byte,

%hd,
%hu,

%d,

%u,
%ld,

%f,
%lf,

-32,768~32,167
0~69,039
-2,147,483,648

~ 2,147,483,647

0 ~ 4,294,967,295
D

AFE 7XNX] BHIIS
(10-38~1038]

A8 15X B¥IlsS
(10-38~1038]
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1. M0l 22EH0 HdS A E=_JdHE J|=x
3. 179} JI= HI0IEI&E(6/11)

B2, A%, 204 H0IEE (2

o HDEHNIM AIRE £ Y= T
e 128JH0| EXIE MA: 0 5H 127Xl =XI0ll LHSAIZ
m char :1bytel EXIH (B8], %cC
m char A=‘a; char A =65;

= 27i9t 2 XIS SN B

|0 1 2 3 4 5 5] 7 8 9 A B C D
0 NUL | 50H | 5T | ET% | EOT | ENO | ACK | BEL | BS | TAB | LF YT FF CR =0 Sl
1 OLE | DC1 | DCZ2 | DC3 | DCA | MAK | SWNW | ETE | CAN | EM | SUB | ESC | FS | G2 | Rs | U3
2 ! # $ 4 & { J * . /
3 0 1 2 3 4 5 B 7 8 9 : : ks = p 7
4 (@ A B C D E F G H | J k. L M N 0
h F l H = T l Y W H Y z [ it ] "
6 ' b C d B f q h i i k I m
7 p q r t y W " y 1 | h




1. M0l £2ZEH 0 4SS At I 1A J|=E
/.3. 81==9} J|= QIOIEH&(//11]
0] AI2H
M MO
m HB= AIRHE) BEA] M98 0HOF &
B HOIHY H=0IS;
e exllinta; intbh; int a, b;

M I8} (YY)

B HR0|S = gt = MS0I8 FE 4
B HOIHY H0|& = &t L= HF0IE = 4 // 821l SAl
oll =713l
e exll a=3; b=a
intd = a;
inte=1,f,g=0;
a=b=¢;

a=a+1,
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LOEQ(f XM QI8 T2 g J|X
A2 )= EIIOIEi""'[8/11]

AME() - WSS AT £ X3t B

°I—A

#include <stdio.h>

void main(){

printf(““My age is 18 \n’);

printf(*“My age is %d \n’, 18);
int age;

age = 18;

printf(*“My age is %d \n”’, age);
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g2 Het O= 1)

al
o

PIES

#include <stdio.h>

void main(){
printf(“%d + %d =

Int one, two;

%d \n”’,

one =54: two =75;

printf (“%d + %d =

%d \n”’

int sum = one + two;

printf (“%d + %d =

%d \n”’

54, 75, 54 + 75);

, one, two, one+two);

, one, two, sum);
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TEQ0] ANS Yot T2
B0 J]= HJOE{=10/11)

=02] - &5 28} d=a 3J10 IOE +=2S

al
o

PIES

#include <stdio.h>

void main(){
int one, two;
one = 54; two = 75;
int sum = one + two;

printf (“%3d + %3d = %3d \n”’, one, two, sum);

one = 2,147,483,647; two = 10;
sum = one + two;

printf (“%3d + %3d = %3d \n’, one, two, sum);
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1. M0l 22EH0 HdS A Z=_JdHE J|=x

H91 JI= HIOIE1§[11/11]

#include <stdio.h> M &=+% QI0IH 0|12 =, HIZ2] HYHIH= X
void main(){ ’§0t!=§!010 St} M= HIZ 2ol 0150t 8l
int a, b; = T a -
S 2 WZ20] HZe 0, BlOIE] ga ZAXON0F
. @ A0 WEYE HIO|EFYE 2 X
’ mATA TS S double
double ¢ . 257 B2 S it
c=1; n EXASE 2 TR
c=1/3; m HAMOZ [IOIEIHE 2= =& US :ex
c=1.0/3; (double)
c=1/30; A AO} ZAAO| A= KA AHI}
c=1.073.0; M g = T A48
PN ¥ A0} AIAO] OAIA = AlA S ML
' v AIAQOL AIAO APHTILS= AIAE AHTIEI
c=a/b; 1 gigkaE] T
c = (double)a /Db
}
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1. M0l 2EEH0 IS A Z=_JdHE J|=x
1.4. 8159 89| X AIE(1/10)

StA( function) &9 N
- function: 189 Jls, 94 HAL @
- SHSH IS HA 2, S 18 SOt J|= T
VAR
S [@IHW
UM Bt x= na =x
f(xX)=x+1 f(5), y=f(5)
E-’FQIE g.'é*._ﬁ¢ SHRJE SHOHS JISOIIAAY ROl
g(x) =x*+3x-1 g(2), y=9(2)
h(x) =10 h(6), y=nh(6)

-

otao| Hoj | ot4o| AIS |
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T HO| 2ZE0) A4S Aol 222 )%
74. 31%:0] Ho| I A2

22| 9| (Definition)

cdHatolg4 S0l

i
1=
I
[
1>
1%
1>
|1©
oL
o0

f(X)=x+1 int f(intx){ return x+1;}

int f(intx)/{

return x+1;
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Ol 250 HdS A I JdE J|=

4. B12=0| MO| U A12(3/10)
Bt40| AIR(ZE, Calling)

2

S50l S 23t )
f(X)=x+1
int f(intx){ return x+1; }
f (5) f(5);
y = f (5) inty = f(5);
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1. M0l 22EH0 IS A Z=_JdHE J|=x
1.4. 8159 89| X AIE(4/10)

ol@ZI)| WQYL BiA

h(X) =5 Int h ( void ) { return 5; }

h(5) hQ;

y = h(5) inty = h();
EIE|7EOLERO-I= GI-AE

void Functionl () { printf(“Foo Functions™); }
Functionl ();
Int y = Functionl (); < ERROR
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#include <stdio.h>

void Printinfomation() {
printf(“My Name is Cho Doo-Yeoun \n”’);
printf(‘Have a nice day !! \n”’);

printf(*‘l am 20 years old \n”’);

void main(){

Printinformation();
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#include <stdio.h>

void main(){
Printinformation(); // < ERROR

void Printinfomation() {
printf(“My Name is Cho Doo-Yeoun \n”’);

printf(“‘Have a nice day !! \n”’);

printf(*‘l am 20 years old \n”’);
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#include <stdio.h>

void Printinformation(); //< & ==& (Declaration)

void main(){
Printinformation(); //< & =3 Z(Calling)
}

void Printinfomation() { //< & =& 2|(Defination)

0|I

printf(**“My Name is Cho Doo-Yeoun \n”’);
printf(““Have a nice day !! \n”);

printf(“l am 20 years old \n’);
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1. M0l 22EH0 IS #HS Z=_JdHE J|=x
1.4. 8159] 9| X AIE(8/10)

void main(){

- ZE ¢/C+ BEAHE /Y= AE void main() &+ & 82ok= A

- void main() 2t30] LHS0] SEIOHXIH, AL2 Xt HO| gt 01BN IS
2 2 5 US

- AIEXI 288 AHE0Id S, S-M, SA-FI|, S22 3JHK AL
=28
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F’xnm ATEQ( XA Qo T2 13 J|X
7.4. Bt4-0| MO| U AI(9/
ot=9| M9 (Declaration)

= N
=

<« = ALZ0D| J0j| BH=Al M2, S£= ZOIE0f A010F SHLE
<« U2 o—IE A= %lE} (HEOHX] &3)
3 114/247




#include <stdio.h>

void Printinformation();

void main(){

Printinformation();

void Printinfomation() {

/7€ =M (Declaration)

// € =P E(Calling)

// < =39 (Definition)

printf(“My Name is Cho Doo-Yeoun \n”’);

printf(**Have a nice day !! \n’);

printf(“l am 20 years old \n”’);
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8. HIOUIUIUIE?JIN

x
2OEAI0 MIA

8.1. 212 0|0k
8.2. Controller Diagram

8.3. AVR - ATMEGA8535

8.4. Rom-Writer Cable HI&}

8.5. MCU Board HIZt

8.6. RS232 S£! Cable HI=t

8.7. ATEY 0] JjE &&

8.8. Codevision AVRQ] TS M E A
8.9. Codevision AVROIAIC] T @Al

=




8. 07| OISO = ATEQ0f HIZ
8.1. 3125 0|0l

*l—®— 4 JI1ZE 9|2

@, 0 u UILI_I d%% HAIOI0] &0l
II _|__|_ Ea
Power

< °l: DiodeE M3% 2= 1 >

Ve (+) GND (-) miNRAS EF
° >|—®—||. B
m V.. : Collector Voltage (MXIE

< °: Diode® 8% 22 2 > | +]I1:% =
=]




8. HO17] SISRN0] & ATEYO] HIX!
8.2. Controller Diagram

Software & H
al
MCUEQTUnload MCU-Board MCU-Board | NI

Al §3)

ROM
i Input
Writer p

(Software)

Servo Motor

(Rudder MIO1)

RS232
Cable

1) MCU(Micro Controll Unit)

2) MCU-Board : MCUJ} SAIOIEE R ZE Z(4S M| &K= 14
3) ROM-Writer : PCOJIA] ZA15E Softwarea MCUOll J1S0l= &Kl

4) RS232-Cable : PCQ} ProcessorZtO] HIOIE SAIE Ol= &X |
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8. MI01J] Ol=HI0 X AZEO0 %

8.3. AVR — ATMEGAB535(1/2)
s

 AVR(AIf(Bogen) Vergad(Wollan) RISC))

— ATMEL AHIIM tE OI0| A2 HEEHE S P AHAK & X (CPL),
JIEXI(ROM, RAV), Y-E=EAX] (1I/0)& St ] & WOl 20t

(=
. S= A
PDIP
N D B M ISP(In System Programming) ¥ J|S
Pe1ld 2 39 b1 lPA1 (ADCY) M RISC2 /X
pe2}d 3 38 [ |pA2 (ADC2)
S nppEms| |2 e W=
pes] 6 35 |1 lpas (ADCS) M C( ANl &
peej 7 34 5 |pas (ADCE)
ozl & 33 [ M H&dHA
= 32 | AREF
d 10 31 b [enD
o 11 30 b javee o] ol
d 12 20 BPCT (TosC2) .
13 28 o [Pce (Tosch) IZID - '—d =x RESET
RXD) PDOIC] 14 27 O PCs .
i E DY =] =[ _]:1/0 PORT
P2l 16 25 b lpcs A B4 Kb
PD3|d 17 24 b lpc2 .
po4l] 18 23 B lpc1 (spa) MD EEI—EOﬁ
PDs|] 19 22 flPco (scu)
4cpi) o 20 21 b lepzugca) V] %—40)"2' EEE -_rle'l

1) ISP(In System Programming) : &= S50 =&t Al AZE/]HE HLE = US
2) RISC(Reduced Instruction Sets Computer) : S8 =& E0|) =3 452 & A2l Z2AA
3) CISC(Complexed Instruction Sets Computer) : AIEL= 2 BEUHE WSO LHES Z2AA



8. HO17] SISRN0] & ATEY0] HIX:
8.3. AVR _ ATMEGAB535(2/2)

XTAL1 O
(RXD) PDO [
(TXD) PD1 O
(INTO) PD2 [
(INT1) PD3 [

(OC1B) PD4

(OC1A) PD5 O

(ICP1) PD6 O

o ~No G Wk =

P o= a2 A o a a a a a (O
CwWoo N AWM= O

40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

PAO (ADCO)

PA1 (ADC1)

PA2 (ADC2)

PA3 (ADC3)

PA4 (ADC4)

PA5 (ADCS5)

PA6 (ADCS)

PA7 (ADC7
N LD

AVCC

1 PC7 (TOSC2)

1 PC6 (TOSC1)

1 PC5

1 PC4

1 PC3

T PC2

1 PC1 (SDA)

1 PCO (SCL)

EEjEEEgEpEpEpEgEgE

1 PD7 (OC2)

1) XIAHIO =XH0l= Analog A E MCUJI M2l& = U= Digital M2 H20l= 1A

m ATMEGA8535 ADC!9| EX
e 8IiE, 20ll=10bit
e 0~Vcc ADC MY
o T HIAHII

m ATMEGA8535 ADCO|
® PORTA : ADC
® AREF : YIIHEA MY AH
e AVCC : ADCE M¥ 32
e GND : ADCE GND

m 2ls
x=gts AN S > ASTHE UEHN
= 10bit => 210 = 1024 2|0 2dlsS JI&
= YHTA MO 5V O,
x 2= Hy=>== 111111111

x Y 25V = &5 0111111111
x &8 0V =>=% 0000000000

rIr

M
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/@14—)(
o & ”
o3 L oduF
Q——-—O 0% T 104
il 20 UL DL CONL 2
o3 S -4 e\ 11D /
| i 4
O—tX 7 |h 6B t3— IN4148] [ M0S) 3 o o
ke 508 Oy RST L7 B
20 6 15
o1 T13A 128 —3 6
0 038  03A
o—2! S-14A 1313 —
0152 08 OdAI RL 100K \Capacitor 0.14F |Diode IN4148
10 %;EL
0
23
" N TeHC2e4
o
0
0
0

SO ZNSE

DB25MALEE H 0l A 14
20pin 231 1

6pin Connector

EH iy, AVH I]IOIEIEEEMIM azol, EME‘“ Ailﬂ 20[]2 D100
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Electrolytic
Capacitor 104F

S

Crystal 4 M

vee
el
J3 - I \ =%
4lvec / « AN P
gttt s (V94
5[MOS] B /
4[RESET . J ¥
2 [MISO
2|GND
coN Switch Capacitor 30 pF
8 "
VSC Ve —"\\\. \Q
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PB6 \\\\\
o8 —\\\\_\
10K ‘\ i .
" [ \\ /
1 ————
celian HEgR 12 PBO -
St i | [P - o 1 Resistance 10K
T 104 ]2 PB2 He—~50%
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— e 0
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T == TN -

e e ey

&N : Y, AVR OI0ITZZZ MM ZE0I, TMET M2t 2002, p101

TR i b VL D D

L Rl |

AT90S2313

FIIRE
20pin 2321 14
6pin Connector 14
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8. HI0J] OI=QIO 3 ATEYIO HIZ
8.6. RS232 Sl Cable HIZt

M RS232 D

m AREHS 1 8O XS M0l 22 HI0Ie S0l et BE
m = HHlAM = QAL £t atE ARHE 83010l 2UHE =

AL
olgt & UTE ot

i VLG
0.1 uF ==
. "
Cl+ WCC g
: 15 A
Ve GND 0 o
0.1 uF —
3 01 To1 14 ouT - FL ED (i) - % ﬁ::
_I_i“cz_'_ Ry |12_< 1B BT THD (3] - g 9‘3
5 ’L,—ﬁ £z RO1 HE— SMCURMD o—31o
1 uF 0y
L,iﬁ W T < cu o 5 Lo
BLuF I o—Tdvoz Tz Pl
= o—Edpe roz FE—x = =
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8. H01J] ol=AI0 éﬂEﬂlm M=t
8.7. AT E 0 JHE =3
MCodevision AVR(HP Info Tech)
mVisual C++2} 20| S& & BAFE M3
o2 EalC 2A0), WA, Mcu writing S01 It

B http://www.hpinfotech.ro/html/download.htm QI A
d)Hrn 02zt 2 A2 Jis

Code¥isionAYH - Thermlcd. prj HEE
File Edit Project Tool: Settings Windows Help

plel] & - |wlel s oy alEs = S 2] |

Mavigator . [T—— M= &3
(=8 gx CodeVizsiond VR Rd|int temp: ;I
& @ P’°'e°‘ Thermicd B¢/ initialize the LCD
I Netes B8 lod init (16) 3
El J;Ijermlcdc 57 // initialize the IC bus
Y Global ' ariables i T
© X lod buffer 58 izc_init(): o
EI F{} Funclions B8/ imitialize the LM7E chip with address 0
L FD main B0 // alarm temperature 70°C
EI @ Other Files Bl1|// hvsterezis temperature 50°C
...... [ thermlod. asm @ 1m75_init (0,70, 50) ;|
B3| 7/ temperature display loop
Bdlwhile (1)
B5 {
BE A/ read LM7E temperature *10°C
EY A7 from chip with address 0
B3 temp=lm7?5_temperature 10(0);
B9 S/ send the measured temperature via the
70 A/ BSE232 seriazl communication hd
714 o 4
4 | v] &% Notes J= [m] 3 | Iy PeRErmicd S m = =] 3

[ 6220 | Modified | Inset | 125/247




E bheld &
Mavigator Code Templates Chi 4 ¥

= &Y CodeVisiontWR
= [§ Project: ADC_SE~2

P Motes
[ adc_sensorc

[B Other Files

Mezsages

111 Insert

B o B

N BeENSE

. Create Hew File
File Type

Source ¢ ak.
* Proect X Cancel
I
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| OIENIH X ATEA O HI A
.8. Codevision AVR_I O HE MAM([2/3)

1. Chip Select w

USART  Analog Comparator ADC 5P

[2C 1 "fire 2%ire [12C)
LCD Bit-Banged Project Infarmation
CChip T Pants Extemal IRQ Tirmersz

Chip:  ATmegads3s -

f/j: kMHz

Clock: 8.000000

Check Beset Source

Program Type:
Application -

2. RS232 Setup Ml

USART  Analog Comparator ADC SFI

12C 1 'Wwire 2'wdire [I2C)
LCD Bit-Banged Project [nformation
Chip Portz External IRG Timers

Beceiver

v Tranzmitter T Interrupt

Baud rate:;

Baud Rate Ermor; 0.2%

Communication Parameters:

2 Data, 1 Stop, Mo Panty -

tMode: Azpnchronous -

3. ADC Setup il

2'wlire [12C]
Project |nfarmation

[2C 1 'wire
LCD Bit-Banged
Chip Portz Esternal IRG Timers

USART  Analog Comparator ADC 5P

v ADC Enabled Usze 3 bits

W H'Hh SEBEd
Yol Fef: AWCC pin 2
Clock:  1000.000 kHz 2
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Code¥isionA¥R — test.prj — [FiWIE3. fHXFEIWEE2 T2 0IWZBHE-2 T USHOFLSHH

[3IEN Help
[5 M
= Open
Eg Sawve

Sawve Es

@ Program Preview

& GEenerate, § and Exit

ﬂ Exit

e el

Clack:  1000.000 kHz

x| B el &

Mavigator Code Templates

- ¥ CodeVisionavA

:] - @ Project: test
tiam MHotes

[ testc
1= [G1 Other Files
Pl

D File Edit Miew Project Tools Settings Windows Help

d R AN B YR

cid » 23
24
.
25
27
29
29
a0
7
2

Basic Code Generation

tMeszages

Insert

[ =

N aksBE B
fiinclude <megaSSis.hs

ff Standard Input/Cutput functions
fiinclude <=tdio.h>

unsigned int adc data:
#define ADC VREF TYPE Ox40

J4 ADC interrupt service routine
interrupt [ADC INT] woid adc_isr (void)
{

// Read the AD conversion result

ade data=ADCW;

i

/¢ Read the AD conversion result
¢ with noise canceling
unsigned int read ade{unsigned char sdc_input)
{
ADMUX=adc_input | (ADC_VREF_TYPE & Oxff):
fiasm

in rif,meucr

chr r30, sm mwask

shr r3i0, =e bit | sm adc noise red
m




8. HIo{J] OIENIN X ATEHY ] K&t
8.9. Codevision AVROIA{C] X ]2Hal(1/8]
M J|2NMOog (o 2HE WELL
¥ Hardware®l ==& HI0{017] ALt HEO
m DDR[ 1 - [ 10ll= PORT NameOl S0{2tCHA, B, C,or D
e XJ|0ll PORTYI Z&2(1), YHL(0IAXE X
— EXIDDRB1 =1// B PORT 1¥H PINE SEHO=Z AlI2
m PIN[ 1-1 10l= PIN NameO] S0{Z2tC} A, B, C, or D
e Porto] g Fu
— EX)JPINB.1 =1 // B PORT 11 PINC| &&H0| &
— EX] PINB.1 =0 // B PORT 1t PINC] &=H0] 4w
m PORT[ 1 - [ 10{i= PORT NameO| SO0{2tCtA, B, C, or D
e Porto] E3g
— EX] PORTD.0 =1 // D PORT 0% PINC] &E0] £
— Ex] PORTD.0 =0 // D PORT Q% PINC| &H0] 4=

m Byte 2% A&H0| s
e PORT B = 8 bit= 1 Byte& ¢t}
~ Ex] PORTB = OXFF
» PORTB.0~PORTB.70ll 1& &=I0101 111111112 TS oHLL
» LEDE 8JH HAZOIRCIH 8IHOI LEDOI E0I SOI2H St
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J3
ISPRE(ZZOH 1lvee |
ClZ2E ¥ 8) 2Lolh ST

3{MOS S
2| RESET
5 MISO -
6ioND_ D.S. SHIN vee
Cone E 1
o
== = T
LED
Ky o~ o A A A A T A
PB6 _;l ':. F - o | - T
FB? & L L \\ LY LY LY \‘
R1
;
o 10K L L
VoM
U1 .‘-i:"'*“f‘* ‘éi 3
T_ == | | 330) 330, 330| 330| 330] 330) 330
C2 30p .l RESET B0 1
K - - Ll ANaPBo | 12— EB0 '
Sk XTAL1  AINIPB1 J
T roe M PB2 13— FB2
51 — 4MHz ociPes 3
? c3 * 4 1 PBa
RESET — XTAL2 PB4 4]
l wl 2|, MOSYPBS g —pgg 11
— G—2{POORXD  MISOPB6 5 —poo
e : o—a Fgghﬁ: SCK/PBT - .
G——-'-:‘-.‘- N
G—={PD3INT1 120 VCC chc
= G—o{ POSM Gl
&—1 ppaice _]_
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8.9. Codevision AVRO||M_I e

#include <mega8535.h>
#include <delay.h>

int count;

void main(void)

{

DDRB=0xff;
PORTB = Oxff;

while (1)

{
led = 0x01;

{
PORTB = ~led;
led = led << 1;

delay_ms(500);

// PORT BE &802 AIQ
// PORT BE “11111111'8

//PORT BE “00000001'&

for(count = 0; count <8 ; count++)

// NOT g =Hol!
PORT BE &
// 1 Bit¥ shift HME 53

0= o

// 500ms Delay

xJIzt

xJ18}

12 2(3/8]




M ME2H
m AFE2XIC E30 M 21™ 4S8 X3S + U= &89 TH.
B ({J| A= RC(Remote Contro)2 MY
m 10ms ~ 20ms?| =J|9 EA &2 9)

:

0.7msec
—

Initial Position

r—
r—
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OI=dIN = iﬂEr-lIOi )N (B
Codevision AVROIIM_I T _18131[5/8)

VCC
ém
10K
U1
1 —_—
| =k 3 - CT 1
—c L L 3xtaL1  amyp1 13 PB! —
T 10 i PB2 15— pis
> o > — 4MHz . oc1pes [15__PB3
=]
RESET +—— XTAL2 pBa 15—FBd
2 MOSWBa e Phe
g 3 PDORxD  MISOPB6 19 PR7
vce T vee 6 PD1/TxD SCHRB7 [==——"""—
= ] 4 20 vce ?
0 sl vee
— 0
= 10K 10K 9 10 GND
D"“—ﬁ—PDSfﬁ
. G—H PD&ACP

AT90S2313 = =
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8. XM01J] OI=EHI0 X AZEN0 &
8.9. Codevision AVROIIM_I og

12 2(6/8]

#include <mega8535.h>

#include <delay.h>

void servo_init( )
{
int i;
for(i=0; i<30; i++)
{
PORTB.2 = 1;
delay_us (1500);
PORTB.2 = O;

delay_ms(10);

void servo_rgo( )

{

int i;

for (i=0; i<30; i++)
{
PORTB.2 = 1;
delay_us(700);
PORTB.2 = O
delay_ms (10);

void servo_lgo( )

{

int i;

for (i=0; i<30; i++)

{

PORTB.2 = 1;
delay_us (2300);
PORTB.2 = O;

delay_ms (10);

Initial Position

e

Rotate +90 °

©

Rotate -90 °
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8.9. Codevision AVROlIM_I
Example 2. ADC Input & RS232 Output

SHAnalog)E ADCE S0l Digital= Converting

M JFHME R10l HS M B

N2

e TT

M Converting® Digital a2t RS232 Cable2

PC —

RS232
Cable

S0l PCE

X O

2UH

VCC
5

= 20|

- T

vcc

PDIP
, N/
(XCK/TO) PBO O 1 40 [O—-PA—ABSS) —
(T1) PB1 [ 2 39 B PA1 (ADC1)
(INT2/AINO) PB2 ] 3 38 B PA2 (ADC2)
(OCO/AIN1) PB3 ] 4 37 O PA3 (ADC3)
(58) PB4 ] 5 36 [1 PA4 (ADC4)
(MOSI) PB5 ] 6 35 [J PA5 (ADC5)
(MISO) PB6 ] 7 34 [0 PAG (ADCS) L
(SCK) PB7 ] 8 33 [O PA7 (ADCT) —
RESET [ 9 32 @FAREF
vee- 10 31 [3-eND
GhND- 11 30 F—AVYEE
XTAL2 ] 12 29 @™ PC7 (TOSC2)
XTALT ] 13 28 [0 PC8 (TOSCH)
(RxPyPBo 14 27 B Pcs
FXBPE+] 15 26 [ PC4
(INTO) PD2 ] 18 25 [ PC3
(INT1) PD3 ] 17 24 [ PC2
(OC1B) PD4 ] 18 23 [ PC1 (SDA)
(OC1A) PD5 ] 19 22 [ PCO (SCL) e
(ICP1) PD6 O 20 21 B PD7 (0C2) =
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8. Hl01J] OI=ENHIN X ATEHY K HI&
8.9. Codevision AVROlIM_I =

ADCZ 5 H Digital 2 A71(E%)

12 2(8/8]

Digital &t DUEHN ==

O71(RS232)

#include <mega8535.h>
#include <delay.h>

unsigned int read_adc (unsigned char adc_input)
{
ADMUX=adc_input | (ADC_VREF_TYPE & Oxff);
#asm
in r30,mcucr
cbr r30,__sm_mask
sbr r30,__se_bit |

out mcucr,r30

__sm_adc_noise_red

sleep

cbr r30,__se_bit

out mcucr,r30
#endasm

return adc_data;

by

void main ( void )

{
int rs232;
while (1)
{
rs232 = read_adc(0);
printf ( “PORTA.0 = %d”, rs232);
+
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Dmld 0.12 m
= Engine Cargo Sensor To 0.07 m
= Room Raam ~oom LOA/Bmld 5.5
k Bmld/To 2.6
0.3m 0.4m 0.3m C, 0.8
DWT 6 kg
LWT 3.39 kg(FA)
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A
% xl%
LOA 1.00 m
Bmld 0.18 m
c Engine Dmld 0.12m
o)
= Cargo Tank
S Room g TD 007 m
LOA/Bmld 5.5
Bmld/To 2.6
C, 0.7679
DWT 6 kg
LWT 3.56 kg(F4)
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Bem 17cm
| 18cm
rudde| AIZIZE 2t=2+= A =3
l4cn = /Gj T 7.5¢
T.5cr
fem \ 2%cm [T
2c:m
5= X2
- ._——f![_ o= T
LOA 1.00 m
T8cn ruddel oix= sigzere | BT | Heed Bmid 0.18 m
Dmld 0.14 m
N “"-—-—J— To 0.075 m
LOA/Bmld 5.5
Bmld/To 2.4
C, 0.75
DWT 6 kg
LWT 3.85 kg(34
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M

Trends of the Offshore Oil & Gas Development

Jineering

M Features of Floating Structures for Ultra
Deepwater
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Crude Oil

Exponential Rising of the Oil Price
Price of Crude Oil: 71.63 $ per BBL (2006. 6. 9.)

70 ¢
BG5S | fCGLS L
$60 |
555 |
$50 |
$45 [
$40 [
$35 |
$30 |
$25 [
520 |
$15 |
%10 [ : I , I , I , I , |

Aug 00 Aug 01 Aug 02 Aug 03 Aug 04  Aug 05

* www.oil-price.net
MEHStul ZMHSZ St o2 28t ulills “TMUHLZ AR ", 2006SHH T 281) 168/247
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World Oil Consumption Growth

@)
c
-
o
88
2 3.0 | _
S 25 - ks
Rest of World - 84
2.0 -
L 82
Oil Demand 1.5 - Jgg World Oil
Growth, Demand,
Million bbl/d 4 o L 78 Million bbl/d
- 76
0.5
L 74
0.0 .
-0.5 70
1991- 2000 2001 2002 2003 2004 2005 2006 2007
1999
Avg.
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Global Ol Pi

M Offshore Oil 34% in 2004, 39% in 2015
M Most QOil Production Growth in Deepwater

Engineering

000's Bbls oil per day

ONSHORE -

SHALLOW WATER
___ DEEP WATER
Year 2010
 © Energyfiles Ltd. 003 G0 The World Offshore Oil & Gas Forecast” 170/247




Platform Installations Forecast

Bl North Arerica
[0 Caspi

B Md East &
B Latin Arenca
B Europe

O Australasia

B Asia

H Africa

Platform Installations by Region 2000-2009
40
o)
30
o 25
)]
e 20
—_
15
10
i
D | | | | | | | | |
Q AN QG & x n o A S O
INIE ST S SR PSS TS SN
Installed Year

* “Floating Perspectives Floating Production Market Update”, Infield
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Water Depth of Oil Fields

M Water Depth: Up to 2,307 m ==) Ultra Deepwater

Worldwide Progression of Water Depth Capabilities for Drilling & Production « As of March 20, 2005

12,000 (3,657 4 m)
Fril i @512 m Present a2 asm
11,000 | | Legend: FatormFomter @ | & Workd Record - Preset Mocred 2009 1P [rling | 2005 Frecel Mioorel Tes pesl Ancnor | (3.262.6 m)
Epioration - | & Wond Record - Conventionally Moo TraMms mean & Dl e rer Desp Sess | Tmmmla?"aﬂsaummﬂmm's
10,000 Subsea = | ¥ Denotes Cumant Word Record Operalor: Chammaca -, .M?a Operaor: &hel — (3.47.9m)
Fulura ===
B0 (2552 m)
| Sy Alas, BOM (2,743 m
il.ll[ll I Tffﬂlmlu:.l.mhrm { )
= 8.000- ! 8,000 j2 4353 m) — (2438.3 m)
= & Indpendenis Hub, GOM
ﬁ L *  Operalor: Enterprks Products Pariners
= 7,000 ARA , - (2.133.5 m)
= & i B8 Yenus 2imrm
I 7.006' (21537 m)
"'E_ 6,000 — Conkomb, GOM EI?:EDmvaﬁlbnalﬁr!'l':_-:-m — (1.828.7 m}
= & Opardor: Shal Dllmﬂgﬂﬁﬂ rilling’s
1 B ESE
E 5,000 — ] Dparator: Murpivy Sabah ol Co. — (1.523.8m)
= I
E 4,000 ] L 1.219.1 m)
| alimpm,,
- pest Fhoa .
3,000 l Haklka Fiekd, GOM g (34.4m)
I Dperator: SHALEP
2,000 l — (6025 m)
I
1,000 — i — (3048 m)
I
|
0 T T T T T T T T T T T T T T T T T T I T T T T T T T T T T T T T T I T T T I T T T T T "
1040 1050 1960 14970 1080 1000 2000 005 2010 2020
The once significant water depih gap batween the abilty 1o evaluase and gl 'Ilrea'

for oll and gas In gespwater and the aoliRy to develep ks sxpected to close In the years to come.

BOURCEE: "RACE OM FOR DEEPAETER ACREAGE, 3,500-METER DEFTH CARREILITY," OFRSHORE MAGAZIWE DCTOBER 1988, PAGE 40-41, 152, 156, UPSTREAM MAGAZINE, INTERNET EEARCHEE, COMPARY LITERATURE, AMD OFFSHORE MAGAZINE

[UFDATED: THROUGH MARCH, 2005y DRILUING WD RECORDE B0URCE: TRANSOCEAN.

* Offshore Magazine
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ter Systems Types

ineering

M Type of Platform for Deepwater
m) TLP, Semi-Submersible, Spar, FPSO

Deepwater Systems Types




water Systems Types - FPSO

M Features
B Large Topside Area, Storage Capacity, Deck Load
B Poor Motion Characteristics

< “Kizomba A”’, West Africa> < “FPSO Brasil”’, Brazil>
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FPSO Sanctioned, Installed, or Operating as 2008

¥ Deepest Water Depth: 2,005 m (Capixiba FPSO]
2 2 BA| §bp BR| ChevranTexaco  ExgonMobil  chevronTexaco H

an Engineering

TaTawu ToTAL
Dalia FPSO Akpo FPSO P-34 Greater Golfinho Negage Bosi FPS0 Agbami Capixiba
2006 2008 2005 Plutonio 2007 2008 2007 2007 2006
2007



iter Systems Types - SPAR

M Features
B Cost-Effectiveness, Excellent Motion Characteristics
B Unstable Nonlinear Motion, Weakness with VIV

176/247
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SPAR Sanctioned, Installed, or Operating as 2007

M Deepest Water Depth: 1,710 m (Devils Tower Truss SPAR)

Tagins URPE {} bp {:} bp  Exonmebil Tngery TGy {:; bp =

Boomvang i Holstein Mad Dog Hoover/Diana Constitution Red Hawk Horn Mountain ¢ Devils Tower
7 2004 2004 2000 2004 P 2002 2004

n Engineering

-

1,280 m
4,200 ft
Malaysia




rDeepwater Systems Types - TLP

M Features
B Restrained Motion, Application of Dry Tree
B Water Depth Limit due to Tendons

M Deepest Water Depth: 1,425 m (Magnolia ETLP)




M Deepest Water Depth: 1,425 m (Magnolia ETLP)
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2001 1997 1999 1999 2003 2004 2006 1999 2004 2004
# A \ f
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water Systems Types - Semi-Sub.

M Features

B Good Motion Characteristics, No Water Depth Limit

B No Storage Capacity, Limited Topside Weight
M Deepest Water Depth: 2,146m (Atlantis Semi-Sub.)

< “Petrobras 18, Brazil> < “Na Kika’’, GoM> < “Exmar SDDS’>




M Deepest Water Depth: 2,438m (Independence Hub Semi-Sub.)
G W W W W omry @ o B

P-18 P-26 P-40 P-36 P-52 Thunder Horse 3¢ Na Kika Atlanlis Independence Hub
1994 1997 200 1998 (1) 2005 2005 2003 2006 2007
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ater Systems Types - Other Types

M SCF (Single Column Floater)
B Reduction of Total Steel Weight
due to shallower draft
B Sake of Construction
B Application of Dry Tree

M EDP (Extendable Draft Platform)

B Excellent Motion Characteristics '
B Self Installation
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Ei l FROFILE
"{ YN // j:n:tl:u}
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8 ki 130 v i
—
/ﬁ R"\\ TANK TOP
i K‘x
[ )
|
= - I [ ] -
ER AMHE Wik Crane Carge I'MHIII]#I
i \ /_l-"J

8= =Qx$
LOA 1.30
E=Q | LBP 1.20
2= | Bmid 0.29
Dmld 0.16
Td 0.10
AGHE 2 [ka] 8.25
M 8HE 2 [ kg 20
HH == 2f [kg ] 28.25
2 A +=[CB] 0.8118
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. Tower craneO0] &= S M - =y
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LOA 1.20 m
LBP 1.13 m
Bmld 0.25 m
Dmld 0.16 m
To 0.11 m
LOA/Bmld 4.8
Bmld/T» 2.3
Cy 0.82
DWT 20 kg
LWT 6.02Zék)g( >
Speed 2.0 kts

205/247

ol

N e, sy



Jineering




cranel] EIl= SsM _ anm=o)

27 o/= &HEt
T

B2 XF9 Modeling paste &2/ & Painting)

-

207/247




>

gSll= HsM _ anmi=a

ngineering

208/247



gineering

—F—BE—1
N 7\
I—';— UE?E_ﬁ
N\ N\
V| \
e
E \
Ly \H
e =N
- 5

209/247

S




o)
=

-
0
]

IE
o
c

ol o1

" 5 \e At
£t U Oeligeess
T\ LRGeS e

JF Py




3. Jib crane0] &= 9SM _miois mi=t o A2

gineering

211/247






Jib crane &FA. HELf

Crossed Jib Tower crane SSA ZL0I=
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