3% YA 1y}+#(Designare)

2002-12047
2005-11931
2005-11962
2005-11984
2005-11991
2005-12031

EA =
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S ok
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o
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0.1z

| e | s | t00m
BP | 1000m
B | 018
] D | 0w
T 0.070m
013
LWT | 3561k
A\ o DWT | GO00Kg
- o | 0760
* LWT(A3])
SRR 2.56084277 kg
7] 5 1 kg
A 3.56084277 kg
R
W3 = 9374 x LBP X Breadth x Draft x Water’s Density
ol

0.7917 x 0.95 x 0.183 x 0.06 x 10° x 1=8258.223 ¢
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3.Cp AH
2006,10.10
DESTGHARE
1 1 1 1 1 1 1 1 1 1
0.003T 0.0000 50.005T 1.0000
7.003T 0.1220 80.005T 1.0000
18.005T 0.7805 92.005T 0. 5366
27.005T 1.0000 Cr = 0.7866 100.005T 0.0000
50.005T 10000 CPF = 0.8437

CPL = 0.7296




LOA-= l.00 M
LEFS= l.00 M
BEAM = 0.18 M
LEFTH = 0.12 M
DEAFT = 0.07 M{TF)
= 0.07 M(TA
SPEED = 0.00 ET3
FN = 0.0000
GCH = 0.o00 K
DI4 = 0.000 M

L/E =
BT =
CE =
CEF =
CEL =
CHM =
cu =
CWF =
Clld =
CB/(L/B)=

i O e T e e R e e e o S |

L A645
L6143
L7678
230
7122
L9762
L9541
L8815
.97a7
. 1408

LCE 2.83 % LFP
WCB 0.04 M
FMT 0.082z2 M

LE 0.200 M{z0.
LX 0.530 M(53.
LR 0.270 M(27.
AFP 0.000 MA2¢
EL 0.000 H( 0
QEFY 0.3 M-2
WOL 0.0 M3

a0 %)
a0 %)
a0 %)
0.00 % AM)

.00 % LFP)
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132, 2APA —mmmmmmmmmmm e 8
133, BAA —mmmmmmmmmm e 10
L4, FEBIA] oo 13
141, PR B ~mmm oo 13
142, FEHMAS] B} —mmmmmmm e 13
1.5,  ABEEFY FA - 14
151, BlSETF mm oo 14
152, A8EFZ 342 A% PHRAE - mmmmmmm oo 14
153, v, A%, 4 By P Teely Aue] yo]-—-mmm————-—- 15
154, AW, A%, ¢ A F2] Deckd] §o]-—-----—=-----==- 16
155, Z-% ZHQ8] K| ———mmmmmmm e 16
156, 8T YO| —mmmmmmmmmm e 16
157, ZABFFH] AL —m oo 17
16, ARPEA] —mmmmm e m 18
161, A AA —m oo 19
1.6.2.  4XAAG] B} —mm oo 20
163, FEBIA] —mmmmmmmmm 21
17  ANFFY AFA ~mmmmmmmmmmmm e 22
170, WFT mmmmm o 22
1.7.2. BA Hol8] AR mmmmmmmmmm e 22
1.7.3.  AaEFY) AAA - 23

F R B e ettt 25
2.1.1.  wolARZZANMPU)S} rlo] a2 FEEH(MCU) ———-——-—-—--- 25
AVR FA} —=m oo oo oo oo 30



22.1. AVRY TF ————————mmm e 31

2.2.2.  AVRE| B mmm oo 32
2.23. AVRE MAEH ——-—-mmmmmm o 32
2.3, ATMEGA 8535 FA} ——mmmmmmmmmmmmmm oo 33
2.3.1.  ATMEGA 85359] S ——mmmmmmmmmmmmmmmmo 33
2.3.2.  ATMEGA 85359] F-Z ——-mmmmmmmmmmmmmmm oo 34
2.3.3.  ATMEGA 85359] H|R2] & —--mmmmmmmmm oo 36
2.4. ZF BB BRI, —m e 38
2.4.1.  Rom Writer Cable®] 3]Z&%E ——---———————-——-o—mm oo 38
2.4.2. cpu HEQ FEE ——mmmm 39
2.4.3.  Rom Writer + cpulE9] FEE ———-————————————o—m 40
044,  ABEEE S} DCRE ] 3] 85 —mmmmm e oo 40
245, S8 € ZzAe Azt Foj #A (LED HE 32 ) --- 42
2.4.6. AMAAE ¢ AVR S| 2E ———--—mmmmmm oo 42
2.5. 24 =45 (¥ =24F) - 43
2.5.1 Z1E WG AP e 43
2.6. B 46
2.6.1.  71EME FAb - 46
2.7. Tttt bttt 47
2.7.1.  AHEE [servomotor]|-—————======——=——-——m— 47
2.7.2.  AE7) [HBE, electric motor] ———-—-——-—-—-—-—-—-—-—————— 48
2.7.3 HAs MF ———mm 49
AT AZE DA e, 51
G B e e 52
FAA F7] e e, 52
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1.2. 12k AAS] g E —— - 6
1.3. 12k AAle] SHE ————— - 6
1.4 13 AAS] HHE —— - 6
1.5. 12 AAI9] Cp AH., ———————— oo 7
1.6. 22k AAS] AT ————— - 8
1.7.22F AAS] SHAE ————— - 8
1.8. 22k AAS] HHE ————— - 8
1.9. 22k AA9] Cp AH ————————— oo 9
1.10. 32 AAY] THE ——— - 10
111,32k AAY] SHE ————— - 10
1.12. 32k AAIY] HHE —— - 10
1.13. 32k AAIS] Cp AH-———————————m— oo 11
114, HFAHAPEAA Y- 12
116, 89 g E ———— - 13
1.16. 789 SHE —————— - 13
117, 89 HHE ———— - 13
118, 9HE —————m - 14
119, FHE ——-— oo 14
1.20, W E - oo 14
1.21. 2 o] Hlo] Hl —————— oo 15
1,22, B ——— oo 17
123 9HE ——————m - 19
124, FHE ———— - 19
B L R 19
1.26.Cp AH ————————— oo 20
1.27. FYHIA] PHEE - 21
1.28. FYHIA] SHEE ———-— - 21
1.29. F8H]A] JHE ———-—— oo 21
2.1, MPOl AR T Z A —mmm e 25
2.2, AVR === === 27
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2.4. ATMEGAR85359] H|Eg] F3 ——————————————m———mm o 36
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2.5. MCUS} PCZHS] AR FBF FAE — oo 37

2.6. Rom Writer Cable?] & & —————————— e 38
2.7.CPU HEQ] 3|8 & ———m—m oo 39
2.8. Rom Wrinter + CPU HE9] &% —————---—-mmmmm oo 40
2.9. AR EE DCEEO F R e ———mmmm e 40
2.10. Parallel port ¥ ———=——=——————— - 41
2.11.LED A% 32— 42
2.12. AMAZASE 9Igk AVR 3|2 % —————————mm oo 42
2.13. DSB AM 3}9] WZIH —— - 43
2.14. DSB-SC AM 3}9] ®IZET}E —————mm oo 44
2.15. AME] WFA] G e 44
2.16. FM W39 ] — - 45
2.17. AxA|Fol WE FMO] FoFd - - ———m————— oo — oo 45
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1. Hje] 27

1.1. A=

EZshipg o]&3le] W& A== 3},
1.2. $8E°] d4dd A49 GA

LOA ( length overall )

-
-t

(wdsp ) Q

e Y
ﬁ 1
LBP ( length between perpendiculars ) B (breadth) o
o
. D |
gy 8 2
TR A
5o N = ¥ 2
NG
: ; : 1.000 m
LBP 0.954 m
0.183 m
=0E 0 0.095 m
T 0.060 m
S LWT kg
P L I Dw—l— kg
Cb 0.800

a9 L1 93384 A9 GA



1.3. A3 A7

1.3.1. 1A

1.3.1.1. 1AHA 2¥

¢ T
WiF
a9 1.2 124 A gix=
a9 1.3, 1A A9 SHx=
. B

a9 1.4. 1% A9 HH=

\/



* Cp #AH

MODELSHIP
2006.10.09
DESIGNARE
1 1 1 1 i} 1 1
005T 0.0000 10.003T 1.0000
0S5T 0.1380 14.685T 1.0000
145T 0.7491 18.875T 0.2186
245T 0.9863 [k = 0.7648 19.925T 0.0000
295T 1.0000 CPF = 0.7666
005T 1.0000 (P4 = 0.7630
—
T i T T T T
LO&d= L00N /B = 5.2131 LGB = 0.13 % PP
LEP= 0951 E/T = 30800 V(B = 0.03 1
BEAN = 0.18 1M ] = 07648 KT = 003210
IEPTE = 0.10M CBF = 0.7666 IE = 0.254 M{26.62 %)
DRAFT = 0.06 M(TF) CBA = D.7630 IX = 0.400 H{41.93 %)
= 0.05 N{Th) nis = 1.0000 IR = 0.300 H{31.45 %)
SPEED = 0,00 ET§ i = 0.0000 AFP = 0,000 MA2{ 0.00 % AM)
o= 0.0000 0F = 0.0000 EL = 0.000 M{ 0.00 % LPP)
SCH = 00001 WA = 0.0000 Wsh = 0.3 2
DIA = 0.0001 CB/(L/B)= 0.1487 L = 0.0 M3

a9 1.5. 12 AA ¢ Cp 7AE.

1.3.1.2. 124244 37}

uchAs # Adle Cp AR} vk 2 3
Begch sAw Selzk Adgd HEAF 080l oW AAAE 0.76480] 1}
S AR E Honz B4 ofde ¥3E Hely] 9d kel £42 AN o
A},



1.3.2. 2x47A

1.3.2.1. 2z4A B¥

* T

*
||\
2
H

hw A=
1.6. 2z} AAl9] dHE

*
o
e
k

a9
1.7. 22 A9 SH=

a9
= 1 A
8. 22 A9 AH=

\1/



* Cp #AH

MODELSHIP

2006.10.09
DESIGNARE
I 1 I 1 1 1 i 1 1 I 1
0.005T 0.0000 10,003T L.0000
1.055T 0.1408 15,725T L.0000
3.145T 0.6384 18,974T 0.6323
5.245T 0.9418 CF = 0.6244 20,575T 0.0000
6.295T 1.0000 CPF = 0.,9179
10.005T 1.0000 CPA = 0.7309
T 1 T T T T T T T T T
L0Ad= L00X L/B = 52131 ICB = 4,51 § LPF
LEP= 0950 B/T = 3,0500 V0B = oo3n
BEMM = 018N B = (.8015 KT = 0,0326 X
IEFTH= 0.101 CBF = (.5924 Ik = 0.204 M(21.38 &)
DRAFT = 0.06 N|TF) (B = (.7106 K = 0.450 N(47.17 %)
= 0.06 MiTa) i = (.9722 IR = 0,300 H[31.45 &%)
SPEED = [0.00 KT3 ) = (.0000 AFP = 0,000 H42( 0.00 % AM)
= 0.0000 CuF = (.0000 BL = 0,000 X} 0,00 % LPP)
SCH = 0.000 M LT = (.0000 W3k = 0,312
DIA = D0.000 K [B/(L/B)= 0.1537 oL = 0.0 143

a9 1.9. 22 AA1¢ Cp AR

1.3.2.2. 2z14dA1¢] B}

FIE Za 59 27 4o Cp ABRE o¥ldx Fugt 348 yehdlo] Ao+ H &
A7 Qs =a, B dAs 9 Asstel 0.80159 s HERAT sHA T ojH A
o} % %

AolA = dddol |i vtke ke o] ZA7F ATk 24 Eols F Fole A4
=l



1.3.3. 3~

1.3.3.1. 3za4A E¥

: e
i 5
a9 1.10. 3z AA¢] 9=
a9 1.11. 3z AAY SHE
e

a9 1.12. 32 A9 HH=

10



* Cp AHB

MODELSHIP

2006.10.09
DESIGNARE
| 1 1 1 | 1 i | 1 1 1 L
0,005T 0.0000 10,005T 1.0000
1.473T 0.1415 16.773T L.0000
3.775T 0.7168 19.285T 0.5143
5,663T 1,0000 CF = 0.5143 20.865T 0,0000
10.003T 1.0000 CFF = 0.5218
CPa = 0,7068
T T T T T T T T T
LOia= L00NM L/B = 5.2131 LCE = 5.27 % LPP
LEF= 095N B/T = 3.0500 V(B = 0,03 8
EEAM = 0.181 CB = 0.7917 o] = 0.0324 M
DEFTH= 0.1l 11 CEF = 0,892 IE = 0,154 M{16,14 %]
DRAFT = 0.06 M[TF) CBL = 0.6871 X = 0,530 M{55.56 %)
= 0.06 NM(Td) g = 0,972 Lk = 0,270 M(28.30 %)
SPEED = 0.00 ETS C = 0.0000 iFP = 0,000 M*2{ 0.00 % AM)
m = 0.0000 CiF = 0,0000 B = 0,000 M{ 0,00 % LPF)
SCH = 0000 Ciid = 0.0000 T3k = 0.3 W2
DIA = 0.000 1 CB/(L/B)= 0,1519 VL = 0.0 B3

a9 1.13. 3z A9 Cp AE

1.3.3.2. 3zH4dA1¢] B}

11
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1.4, 78wz

1.4.1. F8ujxe] 2ok

o] g

29 115 789 BEE

-
et
o,
B\
2
bt

a9 1.16. 789 SHE

*
-4
Jot
lo
ot
5=
Il

29 1.17. 78 PHEE

1.4.2. T8ujxeo] H7}
FiEel Mg 3N AR
tﬁ|

S 3y H do] 5= 37



1.5.1. "

BetsHS T dA v Atste] B,

w5k = WA= x LBP x Breadth x Draft x Water’'s Density
olm=

0.7917 x 0.95 x 0.183 x 0.06 x 10° x 1 =8258.223 g

o] vt

AREFe 2457 A8 T F0 AR Rt

I
)
Fr

%
o,
g
Il

a9 1.20. W%



Aeiis & z2dd s/lz vrelen, Adn FE2 F =89 = Yo ok %
o % Bt (T4l A2 2cmolth. wEbA kel FAEA AR T
o] 2571Att)
1.5.3. Av], A, T BdF T8 Zd A AH ] Hol
2 2 =YY An| M
FP_,-'-’
[ [ [
—) 40l : 0.005525
Solul
1 0.95°2 0.99167"2
a9 1.21. ZE L9 Hel ¥
9 o 7P 2 zdda 7 st 22% Adujel AdaiEel Zede] wol ve 3
Aoltt. (FEE ol &sto] Holo] HE 4 Faklrh. Aole] Aol Hlolo] n7b k=
Aol zetatlty) -2 vje] AFAA & Adrlel AeEiEd dddew dAHo o
nz oleh e ylo] Hjef FH|FA g FAS o] &ete] Holo & sk Alo] Ve R
ok webA o] & o &3] Avet Ao HolE eke] B

0.005525x (1 (0.95))
1-0.95?
(dmlel Z#d A = 1071)

A

. 0.005525 (1 (0.99167)"

—0.005525 = 0.030827464397 m?

)

1-0.99167°
Mg =671

=z

0.005525x 25 = 0.138125 m
7hE & ZEAAA TR s

F3he]

[ l’l

A /\]_

® 0.019825 m?o] Hr},

—0.005525 = 0.026280092103 m?

a3

E

o I HEw



AW ZME e AWE Yol HE olgd FaH 0.019825 x0.95° m®
0.019825x0.99167* m?o|t}. 714 & AL 3goluz ZAHe] = Hol=

0.019825 x 3 + 0.019825x0.95% + 0.019825x 0.99167* = 0.084513593955 m? ]
=

154, Av], A5, FF AR5 FE Decke] Heol
-2 wle] Deckiz Abrhel#3h Aapztg o o) fojA 9lal, #5- WAL olFaL gk
mheba] W) wHE o] yols

(EH + B ) x 550/

Apekel el Hel =

2
AA121ge] Heol = WHl x ol
g olgatel Takrl= gk,
we) o]

At A Abelel Ae = J(xl—x2)2+(y1—y2)2

S o] g3ty FEon F 3 Hole
A 1 0.07294268084 m?
A4= 1 0.047497873482 m?

Fo} & :0.173404036836 m?
st

o,

1.5.5. 7Z-% 29 ylo]

7-% =9 =g AAEH AP e ook %A W A5 olgae Tt
=, 9let ofdl F T

9% 9] Ho| =0.04248 m?

obgf 2 x#|q] el =0.07030315899 m?

weby z-% Zeldel F wole

9z 29l Wol + ol Tl Yol =0.11278315899 m’

o] ¥},

1.5.6. &=9 Ho

16



ik

a9 1.22. &
a3:o 9o YT o] 69 HE oz oA AAEAT

1HS HaApA o] w9 ZAFeke] HAXPAE Hlo] Fsho] Fshdlal, 3M
wate] Fateith 2Ela UM 24,56WS AbthEEo) =

=
=
o Wolg Tahe TAL AN THYULh 2 Hole e vt

1 =0.00105
2=10.00165

3 =0.053

4 =0.0007875
5 =0.00044

6 = 0.00049287
webd gEel F Hol:

1+ 2+ 3+ 4+ 5+ 6=0.00972037 m?

ok et RS BE AmEd (2] : cm?)

2 el yo] =845.136 |29 Yol =97.2037
Zy el Hol =1976.907 Deck®] % o] =2938.446

17
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L OA4-= 1.00 M L/E = E_Z131 LCE = .97 & LPP
LEBTP = 0.95 M BST = 1l.6636 VCE = 0.0 M
EBEXM = 0.l18 ¥ CB = 0.8678 T = 0.0843 1
DEPTH = 0.11 ¥ CEF = [0.929% LE = 0.154 Mi{le. 14 %)
DPAFT = 0,11 M(TF CEBL = [.2061 L = 0_E30 MIEL Eg %)
= 0.11 M(Ta) cH = [.9848 LE = 0270 Mi{Za.30 %)
SPEED = 0.00 KT cu = 0.3708 AFD = 0.000 M*2{ 0.00 % AM)
N = 0. 0000 CUF = [0.9702 EL = 0.000 M¢ 0.00 % LPP)
ECH = 0.000 M Clrk = [0.970%9 Weh = 0.4 M~Z
DIa = o.oo0 M CESIL/B)= [O.lEEE wiL = 0.0 Mz
(ZF2 W] Folo} A w30l FHAS AT W 9= Fa)
o} 2} A
AAEAS] Hol = 4000
FHARZEE 2 AR oA
MAY FA4 =0.2cm HEle] =7 =0.05cm
o Z A9l 7 =0.05cm 7] @p-o] A =1 kg
=g Ww =0.79/cm’ HElol A =1.35¢9/cm’
o ZAe] Wx =15¢g/cm?
Deck$} A= 3} %%, AAel FA+ 0.2cme®E st A FAE 0.1lcml® 3t A

4000x0.2x 0.7+ 845.136 x0.2x 0.7+ 97.2037x0.2x 0.7+ 1976.907 x 0.1 x 0.7+ 4000 x 0.05
x1.35+4000x0.05x1.5+2938.446x0.2x0.7 + 820 = 2631.693488 g

okA 43 wjgFo] 8258.233g o] omE o] wjrt AL £ dE AFEFHFS

HleF - AslE = 5626.539512¢

ojt}.

<t o] AstEHe ool wh== wje] 29 AsFE 6kgs THAIZIA KErh

Ax S5 T vFHE FgRsE AAEh AN S5 FolA HW duHo
2 9] do7t FolAA HuR Mute] b A FRE 98t kel zlo] ek o] n}
e Aol B/t EA HAT A 71EY AT Ul fFAstE S5k #Hels 77

lem?® 58712 AAsA .

AE A5l gl oAl Ag A TS Sl
1.6. 47<V‘473ﬂ

FJ

! —/,\—OQX]—JEJ_OH% 0.74kg= 30‘1 OL]- HH]—?S_ l?— O] O]- 17477]—X] 74] 3]— E]—

18



¥ 1.23. 9E %

4

_Zhl

H
N

7Y

2)

a9 1.25. W%

* Cp 7B
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MODELSHIP

2006.10.10
DESTGHARE
1 1 1 1 1 Il 1 1 1 1 L L
0.005T 00000 50,008T 1.0000
7.005T 0.1220 80.00ST 1.0000
18.005T 0.7805 92,005T 0.5366
27.005T 1.0000 (? = 0.7866 100.005T 0.0000
50,005T 1.0000 CPF = 0.0437
CPA = 0.7296
T T T T T 1 T
LoA= LODH I/B = 54645 ICE = 2.83 % LPP
LEP= LOOH BT = 26143 E - 0.04 M
EEAM = (.18 K iz = 07679 KT = 008220
IEFTH = [0.12 K DBF = 0.823% I = 0.200 H{20.00 %
DRAFT = 0.07 M(TF) A = 07122 IX = 0,530 H{53.00 %
= 0.07 H{TA) o = 0.9762 IR = 0.270 H{27.00 %
SPEED = 0.00 KTS i = 09341 AFP = 0,000 H°2{ 0.00 % A
Moo= 0.0000 TF = 0.8915 BL = 0.000 H( 0.00 % LFP
SCH = 0.000K TR = 0.9767 WA = 0.3 12
A = 0.000K [B/{L/B)= 0.1405 L = 0.0 13
a9 1.26.Cp #HAB
1.6.2. 42 A9 7}
3z AAe] AnE 7HA A FENAE & 2 Ay b dddd AsteERe & gl
1o - S o - - N -
vkt ol A5l Asted F4E AR AR AR F8 A5 AAAA FE v
o 3 = - - - - - ]
Fo st 2@ Aalolv)dl 43k AANAE Aute] AN} FRI MFF Hug F
Ho@ a3k 43 AZE AR A% FE MEFS B £ AAGF A ok
o) Wil golw Hiel g2 2l ¢ F7keh: B U we uRRAE e 2 S
= 5] & & = [e) o)
AATE fzed AP BFATE A EIFAAT wjiye Cp AH FHS dS F
UL & F7hehe T Twd HAd S FREIGIT wdste] WEASE 0.76962

20



1.6
3. T-EuiA

o
2
b1

1 7
A= 12
. l,"LilHH 2
2 ;(] ol
= I_I_E

1
)
Fr

A . | l
h= 1.28 =
=
E

%
o,
g
kr

A=

3 1

29, TEHjA] HH
HE



ojHo = W A7} 0.76960] P& vlFHE
0.7696 x 0.183 x 0.07 x 10° x 1=9858.576 ¢

1.7.2. %A gelo Azt

ol FAle] Hol= odA ALIE FAS Holss V]Eom o] Aibedith -4
Ezcompart o] A~2E A Y AS A9 g2 7HAT AE Az AdgS A9 H
WA ey}, o= Cp AH Mol Ao wWshA] &L AWk wx ¢ 4 v} thyk o
NZ o7l witel 2 5ol Wol&E Atatar, wje] Fol7F 912 lem?® =0

of #AES sold Hole AAEY Aolmw o] o rste] Foldt Holvt

7% A7k

oo
i3

w

7

o ¢

N —

2 2
Sl

o
o

Aule] Lol wol =0.002231852626 m?
o BAF-e) Holy wel =0.01 m’

Mo Holydk wol =0.003669204865 m®
Al o] Sojydk yo] =00.007801254827 m?

wWeba ol Fol Yol

Au] = 0.030827464397 + 0.002231852626 = 0.033059317023 m?
ZoF HaF =0.138125 + 0.01 =0.148125 m?

A4 =0.028738217103 + 0.003669204865 = 0.032407421968 m?
¥ = (0.084513593955 + 0.007801254827 = 0.092314848782 m?

1.7.2.2. Av), A, ¢ 3

<

H BB Deck? Yo

Av), A%, F HAY HEe] Deck: BT M%e] Deck Holut 92 AA74Y Fuz

Wol7h Tolwtthn Az & 4 9k webd 1 oy WolE: AAZE yel et ¥4

22



Mule] Holyk Yol =0.005249535312 m?
Zok Fay o] Loyt wol =0.0106 m?
M4=2] Holdk Yol =0.003747684941 m?

WA Holyt Fo] yolt

Aul = 0.07294268084 + 0.005249535312 = 0.078192216152 m?
ok 8% =0.173404036836 + 0.0106 = 0.184004036836 m?
A4 =0.047497873482 + 0.003747684941 = 0.051245558423 m?

1.7.2.3. Z-% =g 99| Yol

7-% melle] Wolt Ado] MHA gkomz A el yolsh 2rin B 4 gl

el 7-% Zglele Yol 0.11278315899 m? o]t}

1.7.24. €39 ol

$TE WA A mge] §F I Hold R Wo|th(BE 943 B e mFL of
YA R 2AN 7 Pk 2 5 gk

web defe] §2 yeolzk 0.00972037m? o EE

O

£310] Yol =0.00972037 + 0.01944074 = 0.02916111 m?

Aol Yol =923.148 4= Hol =291.611
sZg9lo] Ho] =3263.749 Deck®] o] =3134.418

P et BUAE BHY Helh 2 g zhe ol wieEe s A ejwe



Loid= 1.00M L/E = 5,4645 ICE = 0.64 % LPP
LEF= 1.00M B/T = 1,5250 V(B = 0.06 ¥
BE&M = 0,18 M CE = 0.8289 KNT = 0.0879 M
DEFTH = 0.12 M CEF = 0.8440 IE = 0,200 M{20.00 %)
DEAFT = 0.12 M(TF (B4 = [.8138 LY = 0,530 M(53.00 %)
= (.12 N(Tk M = 0.9861 IR = 0.270 M(27.00 %)
SPEED =  0.00 ETS Cw = 0,928l AFP = 0.000 MA2) 0.00 % AM)
131) = [.0000 CWF = 0.8796 Bl == 0.000 M{ 0.00 % LPR)
SCH = 0.000 M Clrd = 0.9787 W5a = 0.4 M2
DIa = 0.000HM CBE/{L/B)= 0.1517 V0L = 0.0 M3
(ZF5 wje) goloh 27 uo] BWA S AXbegich Wik WE Fa)’
AAe] el yo] =4000
FHUARZHE B oA
MAY F4 =0.2cm HEle] =7 =0.05cm
ol ZEAle] =7 =0.05cm 7|39l FA =1kg
Se=g 9u% =0.79/cm? #Ele] 2% =1.35¢9/cm?
o] ZAe W =15¢g/cm®

ZY 93} Deckd F7E 0.2cm, A AW &&o] FAE 0.3cm' 7 dto] AAS

4000%x0.3x0.7+4000x0.05x1.35+4000x 0.05x 1.5+ 923.148 % 0.3x0.7+291.611x 0.3 X
0.7+ 3263.749x0.2x 0.7+ 3134.418 x0.2x 0.7+ 1000 = 3560.84277 g

ool A T3+ w4 S 9858.576g o|t}. AlstEES Aite| BH
9858.576 — 3560.84277 = 6297.73323 g & &

ool f-2]7F Azsfor & wjo] £ AT bkgs 3= AS & Uk




2. Ao H-
2.1. 71% 2x} 24}

2.1.1. wpo]aARZ ZAA(MPU)} vlo] a2 EE Z2](MCU)
2.1.1.1. w}o] iiﬁi/ﬂ]}ﬂ 29 (Mlcroprocessor)

g

Iy 2.1, vlo|a R ZAA

vlo]l 3 2 X 2 A4 (microprocessor, 43| "pP'#tx E7|shE #HAFEHO FTAdAAA
7

(Central Processing Unit ; CPU)E ©@<¥ IC(ntegrated Circuit) ol HAAIA wWHE ¥l
A 2AZA, 1971300 v=e] Intelrloll o&te] AA HEZ wtEojxlon Q5de ol

£3] MPU(MicroProcessor Unit)g}al F27]% gk},

=, vtelARZ R AM = CPUS o2 JEiFolA 1749 Late wtEoldl FRolng, e
nfo] AR EZRAA = CPUCIAIRE 2= CPUZF & mlo]a =Xz AlAQl A2 ofyt}, 24,
°o|& MPU#L F-& w= o]Zlo] & wlo]ARIZIZANE ou|git}. o]z Ank F5FH 9
STEAYZFA AN F71dFAE AL AFA], AAFA L ZA4F AALEHES GA 1A
o] IC Zatell HAAZ Aelmm ALE Ao}, A, 719, AA], T g A 59
ZIEAQ A7ls e At 5 o ZrE ] CPUdl vwste] M2 tE vt gloh

ghA, ole} e mpo|ARIZAAME CPUR AMEste] whE 43 FSFHE mlo] A2 F5FH
(microcomputer)2}al gt} ol H]sto] mYHFH o] oy HiFHA = CPUE
B 2AE AREste] dE&o 8 AASH Ent wlol AR HAFH A A Y wlo] AR Z A
£ Abgstel AFEE AAlSHH CPUZE shue] IC Aaate hds] FAasum HA AJ2H
o] 2QAFsIE AL, LHdHoe] Ao w, TpAo] vropd b ojue} REFTE Aol A A
2] Aol FolAlE T S et

of¢} o] miolARZHFEIF P olv mUAFHS} FEHE M & FERAY 54
CPURA mlo| AR I Z MM E ALESthE AL, Htole PYURFHFol vlo] A2 2 A

A& g 97 A4 BobAm oN o)E9 wiFVIFe] mEsAm ek E, o

ofrt

25



Ad vholARAFE S sl A FEE o FovtolARE; gl wEt vy FE o A

= AR oA 9

2.1.1.2. wlo|q =2 A FA
AFE o AxgA o AAZHNE 1709 2 A2 Hell HAA A HA.

AsreE mE] SHE Aol os) AAMoR AP Wk opu HAFE ] 2 FA | Ao
AB e Algsts AAFAE 1Me] A2 Ao ol JHAZ ity HHs]2= o]
oAzl Ae]gA]o|tt

s A daty], A2, 2209 Jhey, Y Har, Aose sow Y
o it

A Al
%er %/\Pﬂ U= FAEHE doly uds FPAn.

E
f
!
2
i
r o
)
L
\]
o
Q
rL
offt
2
X
fu
i
ol
2
-9,
Au)
e
]
-+
%0,
o
o
!
fu
i
2L
ol
o
s
gl
2
rir

Ol 5 @Zﬂﬂi(LSD@r 2R JASZ(VLSDY JAEE 149 2e Ag2 o 500
gk oo EMAAHE JAT ok wEA A V)] olg g HuR
Al2=gle] F7)7F #ob & Wb ofyet Al 2=o] AlE ket FA £evF A JfAEAI A
g vl Fol &om 74 gk wfg- A"t
A who]ARIZZ A= wlo] ARZAFHA = B8 AR ]9 ARk TH A ALEE =
TRAAF o) 27 7A] vhgFSHAl o] &E oL 9lom, Hgh FA A o
ol FRISISHA o] &= vk EdF o] WA I|Ae A kg thFo] Estal 9l
dso] SFstHA sHA o] w9 A g wlo]| ARZZAATE Fol e} E.
lo]|g 2 ZTRAME dutrow MPUR Z#w 37he LSIZ HAH X
HE A% glon SHEMPU & 328 EMPUSE 2o HEZL9 37 Has
&

T AZEO R At Jdd Ve WHS st=doE HAdstr] 93 &
3l WM EE zME= CISC(Complex Instruction Set Computer), 74 ekl WHH A E
1S Abg3 Ft=Ego] S W3t gk RISC(Reduced Instruction Set Computer), 49| E T+ 2
HIES] MPUE 2714 &8 v EE AREALY] 3]wel Bt vl Exeto] =MPU 5] 9L
ppolARZRANES A AL AL v=e] QAR 4u]ES] MPURl 40045 19710l
7Rt

d

2.1.1.4. vlo]TZ=EZ AN ] QA}
A 9y AMEEHI JE mlolaR T2 s Al 80A|d Y REZEALY 684
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Ak 19699 HZE HEHE 4004% 49 EE AT F e vlo]lARI 2 AT 8
U mlola g2 A7 S Ed Ay dsH R AREEY] ARG 32 JEALe] 8HIE wlo
ARZZAAS 80800 2 FHE ol 8080 53] CP/M &gAAlel T3y A 7
914 AFE9 CPUR ml$ dz AlgE 9o, Az aAbddA] 8080S 7MFale] whE
7802 5 7MA % HWol A EHE 8HIE who|ARZRAANTE Hth $H REETALY
68007} 6809, E2~HALS] 6502 T Y] AME-H 8H|E who] A 2R A A QT

19709t SHHELE 16HE wlo|a =X 2 A7t 54351l Q=ALe] 80863 R EZeIA}
°] 680002 %719 16ME who]AmAEZAXRIY, o]52 Z}z IBM PCeF wiXIEA] nt
olaZ=AFE ALl e LTk Aol 803867 80486, 1¥]il REZTALY]
680203} 68030, 68040 5 o] U 32ME wlolARIZ 2 Ao, o]Ee] HFe
80t %9 my mi 1 o] HFEE /L5 3] 804863 68040 ool wlol=
FIRANEL b AP ol 1009 ol ERA~HES AT uATY AF
oftt}.

S8 WolH wy 8HE mlold2I2AME F2 ALY PCY AW, 7HAAFEIY
1A Aol el AFEE AL AL, 16 E wlo] AR X Z A= durAQl Ji1E HFEY A
o] Aoj7]7]ol, 32H|E mlolARILZAAME AT IS AFEHY JxEHolH, #Y
AFEel F= AREHI Qv 53 Zde vy AFEHY diE HFEE AHEEr| R
# molARIZAMES oAUl AZAs wE AHE £2E UiA sk ¥E AE
(Parallel rocessing)oll tgt A7} o] o]Fojz it}

fe el

a9 2.2. AVR

2.1.1.5. nlo|I2ZEEZHH?

o] AR X ZAA Fo 17019 HWe] CPU 7]5<

RAM )¢t =9 Ao Q¥ gelx I2/AE WS As 583 nlolazd

2o} 0|72 Ak mo|a 22 MM de] AL

Bt e 24 989 EHuths 7)7] Aojge F

el AAmto R ebdd shhe] HFEH Vs ZFa QOB g 3 wie]
_‘TL

(one-chip ¥+ single-chip microcomputer)"#tal %=
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2.1.1.6. vlo]aZZEZE Y EF

Aol $-8 Azl mlo|ARTES

o &
o
>
>

o
Ho] mpelARFEZY LSI 17h¢F 3

Ak, oe met B oR HAGANA L 127

@ AFe] 7tAe] Atk ZEEY Fito] whestgel uhel HEu], A, ez 3F
AE A, JP7)E wE T

@ Alz="eo] AlEdo] FF

2AE ARESEE R LGEo] FHAd)
@ A2=Hle] §EAe] A

Huz 7l Moy gl B FAstA e & Uk

2.1.1.7. vo]aRZEST ] TH

o] mlolARFEEHE CPU 7ot dA4d &9 W (T]24 & SRAME 7}
A3 glem EPROM, OTP ROM, H+t ZA] #wlxzls 3
HHE A7), g 9 ¥4 QlEdo]~, 7heE/Elold &
L, HZolE DMA Aloj7]eh e 1459 1/0 7l%s, 149 AAEA 7%, A/D ARH,
PWM Z9, PLL 3|2 &5 uidste] Z1& Aol Alz=wlel ARgsl7]el B}l Hglai=a 9}
=

ole} Zo] o5y we|ARFTEE Y= ZF S&okd APstEE w9 B TR B
do] 7w AbgH I glow W& molARIXZRZAME A HE= MPU9 E3dte] MCU

(MicroController Unit =+ MicroComputer Unit)g2}12 F27]% 3o},

2.1.1.8. nlo]aRZEZT Y FF

Q1€ (InteDo| &= 80486, Pentium 5 YWk PCE 3%+ CPU o]gq Ad&o=x MCS
(Micro Control System) Al€ 2] CPUE A4bsl]l 231 2

MCS-48, MCS-51, MCS-251, MCS-96¢] 7ot} 1 Fo] 8051% Fol(core)® 3=
o]l A2 AEEZYES TAHA MCS-51 A2 (family)etar F-&

nlo] 3 &2 X 2 M A (Microprocessor)gt &8+ CPUE HZs|F+= FH LSI 50 H Q3
th dE B9}, Z80% HEEHRE AMEEY] YaiE CTC(EolW), PIOHEA 4E7),
SIO(AE =), ROM(Z21% v 2e]), RAM(HolE wW=e]) o] 7|ZHos Qs
ey, mpolaR AEEHQ 80519 A4 ol& CPUE HZEste LSIES FHol ldsta
A7) wiEoll, AFEATE olE AT Favt glo] Bl HYsta it A AEEHE 74

=1 =
3 9l
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T EowA o MR Yes vddtate] IC gt l—‘OW, AHE
AZE 2ad A aE 7 s Fol Wk 71l 8051 o]l 8051¢l+= o= Ui
(o2}

F FROM)°] & 8031, ¥ 7HA] 715°] g% 8052, UF #Fo] EPROMSo=Z o] 9l

2.1.1.9. "lo|mZEZEZ# 9 (&) 4

= MP3Zeolo], tixe7lvgl, DVDEdolo], AMFeta, Asbr], ¥aa, Azl
A7), QF94, A, Ad &7, GPS, 98717, ASAR 5 7bd-o gkl ok
of FF AbgHT) Byl olye} Htole TEY AR, vbeA A vARE 9=

FH AARE Soem A8std 2ok o] &H A

2.1.1.10.vlo]| A2 X 2 A X 9} ulo|Z2ZEE7 9] x}o|A,
MPU : Micro processor unit
- oA BE CPU, ARt BAe 2R Addew o

[e]
- =
MCU : Micro controller unit 4 ® H-&o] H]F& FE=7ol ueg &4,

CPU= ALUOA 9] A4S &8 RS 73, 2a43s F7194ARAM A3k
g}, ole] whel CPURC &2l ztol7F l&=d], Off chip?} On chip/fdo= U Al
=

~ Off chip : CPUS} #7194, 1/O Port7} 240l &A413HA gyt MPU

L On chip : W59 ®%F7HCPU,F7]19 4 %] ,1/0 Port) % &= o]2ltt. MCU

MPUE =3 He|E o]F A d+=d|, Processor® ZHE A4S dted, FolHte &
H5& 77 doh AR AL =gddt, By 55 v He CPUEMN HSH &

Ha, AxbA el ste dAZHEX AARS AFsts ofiEdolH
(Accumulator)®] HlFo] AA|A €t grirje MPUE <dA4te] 5421 CPUM. o]2gh
AdFAY] CPUE 223 JHl= AxbAgd FHdA7F 53] F
ol ©23 JEE 2ok 2 e fol ool FRH o] Ut
o] CPUE KT ZFHA 2ole TdAYUGAE Datar, dAibAgle] Fadk F7]97X
7b A= A3 CPUS| Wi ylo] isolate®¥d o2 oo EY H714 750l Mz &

5o} gl SgE Fesl 72 olFn Asyrk

= 2 3to], wrgwW FAsY Userd 2R3 7)5wks 3o}
Mo g AYste] & 4 9= FHZ oAtk 23 Feolr] wli QE%M o] 2] 9 v}



= UE dHE vEggge] s Ho, Hely AL glo AdE rlewke s}
= FE7E 2 Sutel |l

LA wabel o] MCUE e 7159 AEE dvhs 2oz AeHw, od 4

ol AFE Vee M lom, ARgAkel e wet 747 vE =4 A9 3 TS

b

1
S 7A@ Yk o]¥ @ ON chipd el FH3t2 Qs F2 &3t FJRoNw B 7%
< F3T 5 gla, CPUWR-ol vixe]7t 3lof WHel dad Z2aie fHojyd 5 o
ol@l3k & 4bit, 8bit, 16bit, 32bitFEAZH Ho|HE Hgsls £EE /A1 Yon] £
O~

TPAAIES AFE A F A A"y, md WAA| A, AFEAABSA AT, @2 Al AFH

S e EoplAx dg 2olu gl CPU & 5 3l

rlo

ofrt

o] AR FEF = wlo| AR I ZAA T wRE e} JEFEEE Elolw] Fh-E JIE HE,
AFEXE 55 ddER)Hel F3e vhe]aZAFE (=rtol ) F21 mlo]AR2FE
Zelghake ghrh gobstab B o] lEvt }levke] Afolth

Zrefs] wehH, MPUE A H-ECPURE A4S 2 (Pin-outo® CPU9F w22 I/07} 2%
Fejola, MCUx= 7HAEolv 53] de] 2 4zl 2R(mlo]a=npg-2, 25 234 &
o] #9o]= User controller CPU(chipoll =g <} I/O7F izt & 4= 9l

2.2. AVR FA}
2.2.1. AVR o]& LLolol17}?
AVR

=> Alf(Bogen) Vergard(Wollan) Risc
ATMELAF A A 2%l 8bit CMOS 7-%2] RISC Micro Controller
<goi4E>

1.RISC(reduced instruction set computer): H-& vlo]AZ2Z 2 A A o] HHAHNEE F4 5}
AAS HFE
-85 AEs AZE oA Tr]E WHS 9 i

R w |

2.CISC(complex instruction set computer)
axEde] 53 A9dy A4e A 7 Q8 Seddols @ & e Qe

sheslol] wrlt WHe 9 AFE

{d
—r

SRISCE] E4S CISCS v

-] YR 1920 At 2ol Aasm, Beesi,
]_

)=]
B
-dAEE 7 ge UPO]ELE&EJ%*% Agste ol a3t dA=H wjA|



—Aviele] AAs Waw (GolzeRle) wRA AL

3. MISP(million instructions per second)

127 100%F 7} 91e] o] ddtolst o= e 4k

SH

-16MISP #}+&= A& 1x0] 1600%HHe] HHolS 223t

2.2.1. AVRe &+

1) ATtiny #j¥ g

B Wed HaH) JEUES Yol ofF A wE

9% wWwel 84 2obs
A7e] wm Ao} A W

2) AT90 g
ATtiny #|E 8Bt} ofzh o E33 Apgoz nhsojzl
-1KB~8KB<9] = A Hx e

-PIN < 8%, 204, 28%, 324, 404, 449

—e)n e ®3 b

o

£

o

—UE dme] Alo]l=7)E A7) Wi C dojg2x Tzadv Jbs

3) ATmega &g

-8KB~128KB9| Z A wW R
-PIN <= 283, 323, 409, 449, 6437

31



-yjFdoly H X :EEPROM(256-4096Byte),SRAM(512-4096Byte)
MR Fi 7lselv AeE Eoh
-2 9 ATmega8, ATmegal6, ATmega32, ATmegab4, ATmegal28

~

RFH71E AGeE S e §F neh

A

2.2.2. AVRe &
PICETH Ag&E7F w23 8051H T Ao F4

T2 Rl AAE Aol Azl At

1) RISC 9] i1& A7}t 7hs sttt

Z

w3 gk,

2) C 21ojo] A= ZHgA4d

ahrie}

< 2Yo® FAA PICEY 4uf wh=131, 80511t 104] W=t}
IMHzel 1MIPS9] A& o] Qo IMHzZ F2stE 745 10MIPSe] Ag 53

-CPU A7 @A~ dA =8/ Ee]/gH o7} Colold Hgstes A7
C 2oj= Akgsld 7| 7le] b 9 X H A
3) ISP71'S 3= FLASH®} EEPROMO] 1ol AVRE 7]hol] F-2sk AeoA o 2
2oy 3 5 e
4) ThFs AVR AlFEo] o] &xd At Axs AAst] ALgs 4= 9o
5 THE WY AYS Fuleta glo] ejFe Mg FHAXE F2slx] kol Huh
AVRE M ARE CAol AFES mEsle] A= ornz, m=AA HollA PICH

8051 ®H.t} 7.

2.2.3. AVR9| 7|37

AVRS W7o Z+4] W= et EEPROMel HeolH &
&3tk SPIE 3kl S
MISO(Master In Slave Out), SCLK(SPI CLOCK) A
Ao Master®} Slave’} SCLKOl &7]&to] dHolE S

27 o gF BN

32

HIH o

171

O~

= SPI SlEjslo] ~%
MOSI(Master Out Slave In),
o]-g3lt}, Motoloradl A 7=
Aot Fe4] wlEeE

o

T =
2R

e 5 YES

=

o

=

e
=
SIACI R

<



AA 2 317] YA E AVRE Reset IS lowZ 3 Aejol A o] A Al2dE o] &3}
dolHE ¢lal 22717} 7hsstth. =5, AVR#S] SPI SIE#ol 25 o7k o Wi
Sl wEe o] A7 Thssttke Aotk o= AVRY TR E A ghow Sdst
A sk 717 "ok

2.3. ATMEGA 8535 %A}
2.3.1. ATMEGA 8535¢] 5%

4 AVR RISC(Reduced Instruction Set Computer) 7+%& A&
& 1% 73 AdE 22§ RISC F+x A7
118709 & d BH =

it T E5 Alo]Zel o3 Advbs
32 %8 g 97 ¥ A2E(Working Registers)
10MHzoll A ZHo] 10MIPS9] A7 =5 zt=t}
@ dojE e H3ug R vy 7

- x=za% 7}s3 8KByted Z#Al WlREE U (8KBytes of In-System

Programmable Flash)
- FHo 2% 7bs 39 0 ¢F 100008 write/erase 75
- 512 Byte 9] SRAM
- 512 Byte 9] 213 7}s3 EEPROM W3 (H 100000 write/erase 7}Hs)
- YA 22193} EEPROM HoJH R 358§ Lock 7%
@ 79 Fx°] 54 (Peripheral Features)
- e zeaAd s = 179 8bit Blelw/7HEE WA/16bit Ebo]™/7he
g
- v, WA=} 8- 9- 10-HE PWM 7% W3
- ol 1 v r] W& (On-chip Analog Computer)
- LAY olHYF WHEHI 2eaE Jhed A= Broln
- Alz=dl gy 22 a8 SPI A Y e o]~ WA
- zolz WAe] UART(AEEEAXE)
@ W& v a2HEEY 54
- A ofolE(dle : F2) o dY dofre

- SRS R AHYE A

33



2.3.2. ATMEGA 85359 T-%
ATmega8535% AVR RISC T+%E 7|2 o= &&= AHde CMOS 8H|E wnlo| 32 AEE

o|th
el Fe Alo]F o] ZE 3 WEo] 3 E2E ATmegal535% 8MHzol A 8MIPSe] <
=25 9 £

AVRE 327K W& A4 dAZHE o] &ste] WHS A
RE 32709 #A2=H7E ALUSE AF AR A4y a5 e HAIEE AAS sk
of WEow AT F drh

AEZA o2 ATmega8535+ CISC(Complex Instruntion Set Computer) V}o|IAZ2AEET

A
Bl 10w) 7FE wE gyEel m=E AE-d)

I3
52

o [
B = = — =
(e ey Pee o 4 40 [ san Ao LExIe= 5 R
e P = o 1s 3 par anc app=H9Hsz84
KT 20 MDY FED O] 2 18 1 oo Az xR OB BB e
ICC Al np PR ] o ar |3 maa Ae3) e
FEE FES O = an 1 Pas A-is) fuacsn PEEC T o T Ty pas ADda)
o=l FES = n a5 | mas aeeE| [T - = Pas gADes
I”:En: m E T 48 :I :.','I: r'.D;GI -'Ei::lﬁ| PRI o IT P FAR ADMIE|
e R = a9 1 Pa7 (ADCT) T 16 3 R T
FEEET | = 22 | AAEF < " LR
At B e WL 11 330 AREF
ERO 4y 30 | D EHE 12 el ==t
ETaLD O qE o B 25T TossE XTAL R 13 i N
HTslY [ 1% =8 =3 BC6e To==SS wTAL 4 2B PET TOERG
GG PR o 14 =x g BEE Ry o 1 INEPCE TS0 )
Ty PO ] 15 FE [ o Tams PO > OPCs
fihaTOp PO O 16 F4 = o=l MT: FOT %[0 PCE
mRrE P B 4 F =2 |7 =c= ! R AR ey
D45 PEY o e =5 b B Efs
0 &) FOS o RETER - o ow ]
'm:Pl!Fl:\-EE;E e e EeEBsigHeis
— O i —= oC
Efged  EE

1% 2.3. Atmega8535

Port A(PA7..PAO) ADCE f¥5&= ofgdZ1 98 ¥ ( ADCE AFEHA &S wd &
87he] %3 1/0 Port)

Port B(PB7..PB0) 8719l 3k /O Portelth. WF-# o2 £ A3 Al¥. PB2, PB3
S old 2 AHYoHE & 4 )./ PBO, PB1E Timer/Counter 1, 2 ¢ Source.PB4,
PB5, PB6, PB7< Flash ROM¥} EEPROMell 21|y 3} 28 tpgas ¥ E o] &

Port C(PC7..PCO) 871l %3 /O Portelth. WiF-AH o= FHAI A, PCO=
Two-wire Serial Bus Clock Line¢]il PCl1& Two-wire Serial Bus Data I/O line®]t}.
PC6/PC7& Timer Oscillator # o]t}

Port D(PD7..PDO) g7le] ¥aF /0 Portolth. WFAHo =2 E9 AFo] Azt
PDOE USART®] =41 Algolal, PD1S USARTY AEAlzolth PD2/PD3L 9] QHH
E 0/19 ¢4¢ dAojr}.

AVRY] Port= &"o] “0"d v LE A d49 He=2HE AFE 20m
B +
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oy
ko
ot
e
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o
fru
ax
ofo
(i,
nl

ATMEGA 85359] Wi 3l w=&e] (e )

Z7 3% %2 (Flash ROM), dlo]¥ W X2](SRAM), Data EEPROM, %4 #A2H, 1/0
HA~EH 2 A4

273 w2 (Flash ROM) : A 7kel FAjof] Aas]s T2 a3ls A dats vwe)
dele wWR2(SRAM), A§ dlA=H, 123 /O dA2F : CPU A AR&ats A
%8 RAM

Data EEPROM : A 9& 7% ALAA = dHolHE A%

3278 dIA=H F 671 @ 16-Bit= Al 71| HolE 9 o=dds 9 1A dA=H =
JAE = A 7S

ALU @ A 2=E3F 2k 9 =g dAzbe] Ay, ok dAA=ERRe Ak B =] Al
A2l A

dA2H o] Bl o HEg Wmy] ojugd Rek B dx 2 Gds AR
=]

[/O wlxe]l g9 64718 o=el=E zted], Ao dA=E 2 CPU F9 7%, Bolw/
7H&-E, A/D ZAHE, & /O 7153 BEd Aot}
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<Controller Diagram>

PC
{(Software)
Y
ROM - R5232 -
Writer Cable
CPU Board
b 4
MCU

19 2.5. MCU$ PC7re] AR WS RAE

MCU(Micro Controll Unit)

CPU-Board : MCU7} &4 stes I E 3| 2(ZF A7 2242 44)
ROM-Writer : PCol 4 243t Softwared MCU| 7] &3st= %A
RS232-Cable : PC2} Processor?te] HolH BAS sl A3
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2.4, 7 FHo] 3|2,

2.4.1. Rom Writer Cable?] 3= %

Y GND
O_
KL
0 —x% AN
3 0.1uf
S 1
o—HE « T 104
LT, UL DL CONL
o3 Ldea vee |20 1 Vo[,
g §11A bl N4 148 TGS 2
0 3ol ola[® MOS13
o—H2~« c{iA Bl [LRSTl 4
O + 1028 07A 19 | Mg
5 R e x
%5 g 5 b 138113 RL 100K | -
8 OdA
o—5i—1 'r‘?—i{ GND 14| e
o123 VAT
oz
12
Ry
s
DB2SMALE -7 GND

18 2.6. Rom Writer Cable?] 32 %

38



242, cpu HEQ 32

vee
3
1{veC
2ISCK PB7
3|MOS
4|RESET PBS
5IMISO
6{GND PB6
CON |
1
R1
10K

C3 |
RESET »—_{ B

PDIP
‘ N
(XCK/TO) PBO ] 1 40 @
m) PR1 O 2 39 0
Ia (INT2/AINO) PB2 ] 3 38 O
T (OCO/AINT) PB3 [] 4 37 b
Q3 (SS) PB4 ] 5 36 [0
I:] (MOSI) PB5 ] 6 35 0
— 4MHz (MISO) PB6 ] 7 34 O
| (SCcK) PB7 ] 8 33 [0
e O o 32 [0
veeO——vee O 10 31 3
GND ] 11 30 0
XTAL2 ] 12 29 O
XTAL1 O] 13 28 O
(RXD) PDO ] 14 27 b
(TXD) PD1 ] 15 26
(INTO) PD2 ] 16 25
(INT1) PD3 ] 17 24
(OC1B) PD4 ] 18 23 O
(OC1A) PD5 O 19 22 O
(IcP1) PD6 O 20 21

39

Iy 2.7.CPU R=9| 2%

ATMEGA 8535

PAO (ADCO)
PA1 (ADC1)
PA2 (ADC2)
PA3 (ADC3)
PA4 (ADC4)
PA5 (ADCS)
PAG (ADCE)
PA7 (ADCT)
AREF

GND

Avce

PC7 (TOSC2)
PC6 (TOSCH)
PCS5

PC4

PC3

PC2

PC1 (SDA)
PCO (SCL)
PD7 (OC2)



2.4.3. Rom Writer + cpui=9] 3|2 %

a
{C? 3 =
o215
o 01uF vee
D_i’b:“ T 104
o7 UL | oL,
oLy l
ofes GA vee ' yee et
e— [ 11A . IN&148] ) -
[ MOSI
T ; S i) []-—-’ F_HR%____,. FES
o 028 02A 18 )M Lot
o—1g2 [ 13A 128112 | PB6
oo s~
. 13 1
fan 048 042 J RL 100K
o—J2z ] [ 0 GND 148
e —  74ncCa24a
O
==
O —
o3 x R1
MA
DB25 MALE -
FOIP
(XCK/TO) PBO ] 1 40 B PAD (ADCO)
(T1} PB1 €] 2 as B Pa1 (aDC1)
C2 || 30p (INTZ/AIND) PB2 ] 3 a8 |5 paz (ancz)
“| T espend: SR
— QB (=5) _ { 1
b (MOSI) PBS ] & PAS [ADCS
51 T 0w . D AMHz Mis0) P8 O] 7 PAB (ADCH)
RESET 1_| l_T.__. — (SCK) PE7 ] & PAT [ADCT)
3@ o9 32 O AREF
VEC O VCC o w0 31 g GND
| 0 1 30 B AVCC
XTAL2 ] 12 29 B PCT (TOSC2)
et XTALY ] 13 28 |0 PCe (TOSC1)
= (RxD) PDO O] 14 27 b pes
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(OC1A) PDS ] 190 22 I PCO (SCL)
(ICP1) FPD& ] 20 21 3 POT (OC2)

ATMEGA B535

18 2.8. Rom Wrinter + CPU RE=9] 32 &

2.4.4. ANHEEHe DCHEHO 3=2%

L b
(XcKTo) FBO O 1 40 & Pae (aocD) I
oz 38 B PA1 (ADCT)
7 s 38 | paz (apc)
+ 1 of 4 37 |5 Pa3 (ADCY)
s 36 |5 pas hoCe) —iK3
(= [0 Pas (ADCE)
$1 104 c3 g7 34 B pas (aDcE)
RES 4 =] 33 o pa7 (ADCT)
—‘i 30p - L = 3z |3 AREF
(= RI] 31 2 GND
= g n 30 b avco =
xTALz o 12 28 B PCT (TOSC2)
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(T%D) PO £ 18 28 b I
== {INTE) POZ ] 16 26 b
— (INT1) PD3 ] 17 2¢ [
(OC18) PO4 ] 18 23 | P (5DA)—————
(oA POS 19 22 |1 peo sey————————— ]
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ATMEGA B535

a9 2.9. ARRHS DCEHY 2%
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<Zkal A8 D> parallel port 3 W&

18 2.10. Parallel port ¥

41

Pin No (D- Pin No SPP Signal | Direction | Register| Hardware
Type 25) | (Centronics) In/out Inverted
1 1 nStrobe In/Out | Control Yes
2 2 Data 0 Out Data
3 3 Data 1 Out Data
4 4 Data 2 Out Data
5 5 Data 3 Out Data
6 6 Data 4 Out Data
7 7 Data 5 Out Data
8 3 Data 6 Out Data
9 9 Data 7 Out Data
10 10 nAck In Status
11 11 Busy In Status Yes
12 12 Paper-Out In Status
PaperEnd
13 13 Select In Status
14 14 nAuto-Linefeed | In/Out | Control Yes
15 32 nError / nFault In Status
16 31 nlnitialize In/Out | Control
17 36 nSelect-Printer | In/Out | Control Yes
nSelect-In
18 - 25 19-30 Ground Gnd
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