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Study of EDM Deposition on Alloy Nitrogen with Different
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Abstract

The main purpose of this paper in three different densities in different electrode
discharge machining parameters generated more nitrogen and the nature of the coated layer.
Experiment planning using different peak current, pulse duration, the impact factor of 11% of
the processing conditions such as discharge machining by discharge of high energy density
power can peel off the electrode surface or titanium powder particles in the plasma with the
surrounding environment to provide the nitrogen molecules synthesis of solid-gas chemical
reaction in the aluminum substrate surface titanium nitride film. It was found that different
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densities of titanium electrodes for aluminum substrate surface is to produce material removal
or coated layer of nitrogen absolute relationship with the occurrence of the peak current size
of the surface roughness of aluminum substrate coated with the layer of coated area of the
nitrogen. Sintered composite electrode EDM comparing coated sintered composite electrode
that loosely organized, a small current in the coated layer produces both nitrogen. However,
the size of the peak current growth phase composition of titanium nitride are related.

Keywords : electrode, coated layer, titanium nitride, EDM
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Abstract

With the photovoltaic effect of solar PV panel, the power of solar panel will get reduced
due to heat generating on the surface of the panel to make the surface temperature increase.
This study is aimed at the recycle the heat generating on the surface of the panel as well as to
increase the efficiency of PV panel. Set up different thickness of the cooling layer below the
solar panel, and used solar panel test equipment for the different radiation quantity of halogen
lamp adjusted, solar panel is combined with the hot-water system to form to be a hybrid
PV/Thermal system, just called PV/T system. PV panel is illuminated to generate PV effect
and generates the voltage and current and can be showed that /-7 curve and efficiency value.

Key words: PV Panel - tilt angle » Cooling Layer » I-V curve
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Distributed SDR Algorithm Solve The Generalized
Algebraic Riccati Equation

EL P 3%
Chung-Ming Chang* Chuan-Tai Li?

TR RHS K i T2 4 &%ET  Department of Mechanical Engineering,
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ABSTRACT

This research project will make use of the advantage of the algorithm of SDR, currently
the IBM SP2 parallel computer in NCHC uses up, compose a dispersion type with the MPI
parallel language distributed SDR algorithm with solve broad sense algebra Riccati equation,
ability rapid and economical space. Its performance result can also provide is studying the PC
Clusters in NCHC of developing the stage to gather valuation of planning to do the effect.

Keywords: Distributed SDR Algorithm » Generalized Algebraic Riccati Equation » PC
Clusters.
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= [z" "M =-7[z" v H] i
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=ZPA-YPK =-2Z" e (a)

= ZON+Y"AP = 2Y" (b)

@xY = Z"AY —YPKY =-2Z"Y e (©
[b)xZ]" = Z"NzZ +Z*AY = aZ"Y e (d)

d (d)—(c) % Y'KY+Z"NZ=(1+4)Z"Y

e YPKY +Z"NZ =(1+A)Y"Z =2Re(1)Y"Z

43 K>0>N>0 =Y"KY >0>Z"NZ>0r Y"ZeR
= Re(4) # 0 =5

73212

A N Y Y e AKNY.ZTeR™
= ° ’ 1’1’,6
Tk -A |z |z v

P K=KIN=N" »TLmkidmEL, Y L2248 o
Bl X =-ZY':;% &_Riccati = #2;¢ :
(1.18) ATX +XA-XNX +K =0

(3ER )

A N YT [Y

Ll

DAY +NZ =YT < A+NZY H=YTY T s (a)
KY -ATZ=ZT & K-A"ZY ' =2ZTY "
S K-ATZY T=ZY IYTY Leeiiinannn, (b)

Bk X=-2Y" d (a)b)¥ 4

ATX + XA—XNX +K =0
“err X =-ZYH 5 (L18) st enfz o

¥3®1.3:

A N Y Y
2 E ] =|_ T » K=GG">0>N=H"H=>0
K -A |Z Z

B AKNY,ZTeR™ > 7% % S(AG)E DHA) ; % Re(T)<0
Al (@) Re(1)#0
(b) Y Fi
(€) % X =-ZY "5 %4 % X (1.18)5* Riccati * 425

39
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(:EM ) %+ [10] (Paige » 1981):Em

Ll

N

LA H H P A
(1) #>* Hamiltonian <& M :{K AT

} Fa(Fa)s» BHFHkE e U

G (A —a) L

(2) © sr$+3+(1.18) 5 Riccati » #25° fi% &_S(AG) » D(H,A)ehig T » H 2 %

X XT2050- » 24 zm1zmases © 2|k » 4% Re(T)<0 %
K -A"|z| |z

o Yl. . )
B X BTG a2 3 %5 3 @ (invariant subspace)span [Z} B3 v

X =-ZY >0 % (1.18)5* Riccati » #2.5% ch1j# o
(3) o %% fk b 5% 4o IR & Riccati & A2t

oz e e

¥ Re(T)<OpF » 35 fvi— LN X =-ZY'E™" 20 5 (1.10);* GARE N2 ; ¥ (&
a)c AR B FEHE P T Fh-a (R —a)™ L2 HE R BFHE - [8] (Bunse »

1984)

E"Z [.0)—symplectic %EpE

iz - T A HN4R N AL K

M, M,
T #£2.1:
FELAeR™E AT =A" > BIFE A 5 & 2 (orthogonal)
22

4 D>0 #2D>0% 5 niy s & sEd
(1) &8£S e R™" ST, S = Js RIFES & (D, IS)—sympIectic s F D= D =1,
BE o RI4LS 3 symplectic % © &t 11 S, (D,D) % 7 #i$ (D, D) —symplectic £

HES g g -
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(2) #S€S,,(D,D) F STT,S=T5 R4 S % (D, D) —orthogonal symplectic <E* » %
D=D=1,p > RIS % orthogonal symplectic 4£* ; %yt 12 SO (D, D) 4 77 ¥ 5

(D, D) —orthogonal symplectic 4& & STHS RS e
¥ %23

H, H
B H:{ . 12} B H e R™

H21 H22

(1) #H, H,0,)H,% 5+ =4 ¥ H, 5 upper Hessenberg &L ; i.e.

N
H= [TI N J RIAEH 5 J-Hessenberg &% -

2 # H, 524 £ &2 H, 5 upper Hessenberg 4+ *: ® unreduced (

(Hy,), #0&i=j+% j=1----n-1) Bl H 5 unreduced -

P

(B) #HypHyHpHy,w a2l P H HERARY 5 7
N N

B = £ i.e.
H= N N RIf H % J-triangular <& -

NN
(4) FHyHy Hy v s ftessed > 2 Hy, 5 tridiagonal 4&°L i.e.H:[" """"""""""""

PIfH % J-tridiagonal 42" ; ® i H - A T, & J-tridiagonal-T", pencil -
2.1

(1) #4ELSeR>™ % symplectic» » S=z4 E » g ST S iw 5 symplectic -
(2)

% M % Hamiltonian ¥ S % symplectic ] S™MS = % Hamiltonian - [1]
(Ammar - 1991)

(3) -  Hamiltonian J-Hessenberg 45*¢ T € R*™*" » & % J-tridialgonal ® Hamiltonian ;
.e.
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E ¢ b |
a, b ¢,
. b,
FaY h faY
21) T= o Ynon
( ) 0, —-q
0, -4,
L an —a, |

e 32 — i Hamiltonian J-Hessenberg-T", pencil » « % J-tridiagonal-T"; pencil -

0 I .
(3) %’[ﬁﬁ&m{ : o}”’d Y EEP L 2n P et

= P=[61,63,-~-,62n_1,ez,e4,---,82n]

A A 0 1 0 1
#®  PJIPT =J =diag( )

-1 0 -1 0
(@ # R & J-triangular =& > B PRPT % I = & 4p% o
(b) %= H % J-Hessenberg #&*¢ 2« unreduced J-Hessenberg &% » J 4p %3 PHPT
% upper Hessenberg #£* ¢ unreduced upper Hessenberg &% o

(c) # T % Hamiltonian J-tridiagonal 4&*¢ » 4 (2.1) ;*

a ¢ 0 b 0
ql - a1 0 0 0
0 b, a, C, 0 b,
o o 0 g -a 0. 0. 0
. b, ,
b., a, C,
i 0~

3221
% & M % Hamiltonian 8% ® D
(1) #SeS2(D,D)RISTMS % Hamiltonian ® S'T,S =T
(2) #SeS, (D,D)r SI'¥2=r¥s p|SMS % Hamiltonian * SIS =T,
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3) #Se€S,,(D,D)r S’ =J37STIRIS'MS & Hamiltonian ¥ S’T,S =T
(zEP ) %% [11] (Wen-Wei Lin » 1989)
524
(1) S¥(D,D):={8"S eS,,(D,D)HS"T,S =T} }
(2) FEEM 220 FER Bt > D2 D >05 & R
f gt & f#(decomposition) S"M =R # % &£ M < (D, 5) -SDR decomposition o
M S"eSM(D,D)g R i J-triangular 4B -
%3822

LM G2 Ran tE R e 0 ¥ D>05 H Esved

M

Bl % 2.D>0 5 4 & sset » S¥ S (D,D)# Jriangular 6% R > ¢ ¥

v

principal minors % % 3

S'M =R : kB 0 % ® v % %0 PIYPMTIIMIY?PT # 94 4 2% 0 leading
i& °
(Here P := le,.€,,--,€,,1,8,,8,,--,6,,] and e, denotes the i-th column of the unit matrix
L )
(3P ]
 PLGYM T IMEY2PT = B(IY?M TT5Y2 )i (T MY )BT
4 Elser [12] (Elser » 1979)¢h% 32118 v » 5 &— % symplectic 4£*£ S 2 J-triangular
4 R
9 [¥’MIg% = SR = I¥*S*I;¥*M =T¥2Rr¥? =R
£ SM=TLS7 T & S:=T;%2ST p
@3 (@ S"M=R
(b) STJ,S=TY2STI Y2, ST =T¥S87ISTY = J
S"IpS = T¥?S IV, Ip¥2STY? = %2
>  SYeSY(D,D) i
s f#2.2 ¢
(1) %+ M 3 Hamiltonian * S"eSY(D,D) ] S“MS % Hamiltonia -
€223
FaEE M 524 Ba0n R EEL D #D>05 4 EMEL ¥ SYM =R &

SM =R #55EL M m(D 5)— SDR symplectic ¥ (D, 51)—SDR symplectic -
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C F

Pl el E ={0 c

} it sl=SE—1(rg/2rgf) ¥ R1=(r;/2rgf)ER

e C=diag(c,,c,,--,c,) » F=diag(f,f,,---, f,)
(EM ) %% [3) (Bunse)% [11] (Wen-Wei Lin - 1989)

3224

¥ S"eSY(D,D),S"eS"(D,,D,), ¥ Se, =d5€ , aecR\{0}F S"MS=H g

S'MS, =H, ¥ 5 J-Hessenberg <" » st & H 5 unreduced

C F
Pl hEE E:{O c-l} i@

(22) S=SETZT;"? ¥ H=TYT;"E'H,ETT;"

(3P ) %4 [11]) (Wen-Wei Lin » 1989)

oy — g ing [
=% (.5)-SDR decomposition
Ao GRS e SDR i i M AR D 0T SR E BT v BB A A R R

A N
Hamiltonian & M{K AT} » ¥ it @ Hamiltonian J-tridiagonal-T', pencil # 4% =

Hamiltonian J-tridiagonal-T',  pencil -

(i.e M, —Ap, =S"(M - AI)S » 2 S & (D, D,)-symplectic 4£* )

[ Algorithm H]

% k(1=k=n)  T( %=(1.17) %) ¥ yz 2 n F#9 #w> £ > /¥ 35 7 Householder
(D,IS)—orthogonaI symplectic &' > 4o

diag(l,,,P,1. ) 0 }

H(k,P) { 0 diag(l,,,P, 1, 1)

d
_ pl p2 PR R NN — T v ZE —
P= B4 a _[yk’yk+l] P RE Y, =0
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d 0 d
% ap{ok ; }P={d" 9 } Db =[d i G Vil RIT B BT G e
k+1 k+1

for j=1, ---n; j#FKk+1

Vi=Yp X =2;,d; =d;

v =(b.a)/bf, v, =0

X, = Pz + PoZiy b Xe = PaZy + PuZins
d, = dkdk+1(bk,ak)/||bk||§

A,y = (0,2, )/l ||§

[ Algorithm J]}
% kK(1=k=n)> I;(¢-(1.17)5%) ® yz % n ¢ & & > P75 7] Jacobi (D,D)-
orthogonal symplectic “&* » 4o @ [4] (Byers > 1989)

J(k,@):J(k,c,s){C _S}

s ¢
M A c=diag(I, ,,cos60,1,,)=1, +(c-1ee,
s =diag(o, ,,5in0,0, ,) = se,e,

(0,7 rrpR4Edr c®+s”=1)

, T T Yy \'
# @ 1T (k,OLI(KO) =T, * J (k,e)M:u

=
+ =z

ot _[ cos® sind

kot 4 a, =y, [
—~sing cose}% i e =load

d, 0 d, 0
@#® oz, =028 P F P=| ¢
0 d, 0 d,

(2 cond,(J(k,0))=1) 4pt » BIT I T G FEE
for j=1,---n ;j=k

Vi=Y, b X =1,

_ 2 2 . _
Ve =Y +2Ze 5 X% =0

[ Algorithm G]
¥ k@=k=n)> T(e(L17)5%) 2 yz & nBf e & 0 L AFE Y, =0 &

z,,=0®zx%d, =d,, % & Gaussian (D,D)-symplectic #£*L » 4o
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cC Vv
G‘l(k,v)={o cl}

P C=1 +(d-1(e, e, +ee) &

V= (dv)(ek—lel +eke-kr—l)
1 G‘l(k,v)[y}:{u}f Gk, VT, G(K,V) =T,
z X

RS d:(l/(:l-"‘vz))]/4
i-wati 3y, =0(ie u, =0)% # # cond,(G(kV) & ¥ i e

RA G(k,v){co_1 _CV}

FLf§3.1:

Bor ) 2 iR 2, =02 y #0FF > PR EZH LRI LR XAy 0
Yl B RIF A v=—y, /7, %3 % cond, (G(k,V)) = (L+V2)Y2 + v R E LY < o i
FEgrFd SR a5z > Fla = 2 fETR % -

[ Algorithm C]
¥ k@=k=n) > Ip((117)5) * yz 5 n g dks £ Bxd o #d,, > Pls

W # (D, I5)—symp|ectic4*5@’_ » ool

C: =C(k,f,g)=B g}

F e F=1+(f e el +(g-Dee,

\Y
it CMZH * C'I,C=T;

F 0
(#®7 CJ=JTCTJ={O J )
P f=(d?+dd,/(dZ+d2))
g=(d?,+d,,d,)/(d? +d?))
Hipi g @ J(F-)2+(g-1% (> fr9>0) 58] > » fd_, =gd, ; 4ot > p|7 &

DI oG E B

for j=1,---n ; j#k-1k

Vi =YX =2;,d; =d;

Vi = Ty v = gy,
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ak—l =fd,_, =9d, = ak
o -
(31) min (d,,,d, } =d_,=d, = max {d,,,d, )

dowh oG AT st e A R AR B oy B 2 0 18 3] %3 Hamiltonian &t

A N
M Z{K AT} » ¥ 1 f§ Hamiltonian J-T';, pencil ## 5 Hamiltonian J-tridiagonal-T,

pencil - (i.e.M, = A, =S"(M —AI,)S » /e S 5 (D, D,) - symplectic #=L)

Vo e — > \rl-.lrh-\
HE 52813\ SDR ER)

d 3t SDR & &2 7 Pid 3 ovis f24R & Riccati = A25% R 38 (40(1.10)5%) » 75

d & 3% = Hamiltonian-T'y ] Hamiltonian-I', # {¢ 2} = Hamiltonian J-tridiagonal-I's

pencil B & 3 #cid P 4F :

o [kl eler

¥ Re(T)<OpF > B3 tri— HALSEX =-ZY 'E 20> Fp 7 R F S 4S5
# u(t)=-R'BT XEX(t) °

ZAFRPTREAPLERIETHY TR IBM SP2T 7R H Adcenit £k

AF G ER—FFIN I SDR FEE T A P R RFEFLER Y o

Fli & - B A EE L w3t AKNE(Y 2 nPe)aerd a3 ¢ b (3 i
B QZ B % ¢ ik E Hamiltonian #EL) 5 & ¥ A yc i ZiE ¢ Re(T)<0T ehifjics
BY,Z 4 FEERY ¥ -3 CPU % £ : [6] (Davies » 1986)

$30 2 4050 SDR 3 2 e A » BB T g b4 P

(o0

% J& N=3pF > ¥>2n Ff <0 Hamiltonian 4% M 222n Ff &+ 2 el &L -



48 L FE5=4 8

* Kk K* K Kk * * 00 0 0 0
* Kk K* K * * 0 * 000 O
* Kk K* K * * 00 * 00 O
M:****** FD:OOO*OO
* * * x * * 0000 ™0
* * * x * * 0000 0 *

v &d e SDR w & 2 [ %% [11]) ) (Wen-Wei Lin » 1989) - & {#
S"(M —Al,)S =M, — AT,
‘e S 5 (D,D;)-symplectic «&*% > M % Hamiltonian J-tridiagonal &'
(% 1)
k=3,2pF > & * Jacobi (D,D)-orthogonal symplectic <&*£ J(k,c,s)d (k,1)~ % i} 2

(ntk1)=~% -

M: =M= 3T (e Mk ey =[S 3 X 5
0 x x x x x
_0 X X X X X

B pF 0 F] 5 Hamiltonian s ch i M oo st (n+lk) § BB R F ;T
Toi=J3"(K,C,S)[J(K,C,S)4EL D # 8 o A {TN kBT » & B4c™ i :
(1) CPUL : A : =CAC+SKC+CNS-SA'S
(2) CPU2 : K : =-SAC+CKC-SNS-CATS

(3) CPU3 : N : =-SAS+CKS-SNC-CA'C
(4) CPU4 : D : =D(* %)

(5) CPUS : S : =SJ(eigenvector)

(4 #2)

k=3p% » ¢ * Householder (D,D,)-orthogonal symplectic “&* H(k,p) ¢ (1,k-1) =~
21k ~*

. . D10 x ox ox X
M=M= HT (k pMH (K pr=| 5 5 X <X
0 x x x x X

o
X
X
X
X
X
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FE(N+1k+3) ¢ pd 5% 5 2 [yi=Ty:=H'(k, p)[,H(k, p)
A HCN TR T o e T R

(1) CPUL : A : =PTAP

(2) CPU2 : K : =P"KP
(3) CPU3 : N : =P'NP
(4) CPU4 : D : =P'DP
(5) CPU5 : S : =SH
(% 23]
k=1 p > & * % # (D,D,)—symplectic s £ ¢ ¥ &£ D » H &' ~ %
de =dyy =dp =d oy 0 @ 2B M 454 Z240 Hamiltonian 3] & -

Iy:=Tp:=C’T,C
M:=M;:=C’MC
BN TRB T 0 4 gAcT RUE

(1) CPU1 : A: =FA

(2) CPU2 : K : =K(# %)
(3) CPU3 : N : =FNF
(4) CPU4 : D : =FD
(5) CPU5 : S : =SC
(% 2p4]
k=2p% > i * Gaussian (D,D)-symplectic 6% > d (n+k-1,1) ~% i) 2 (k1) ~% o
SURURE
0 X X X X X
M:=M; =G kMG(kv):=|0 ~ = * * 7"
o ’ Tk 000 x ® 0
0 * * * x *
0 * * * x *

FRH B2 (LK) £ B8R F 2 T =G (TG Y) % D 4 % -
BARGUEIRET 0 4 g U
(1) CPUL : A : =CAC+VKC?!
(2) CPU2 : K : =C*KC™
(3) CPU3 : N :
D

(4)CPU4:D: =cpct

=-CAV+VKV+CNC-VA'C
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(5) CPU5 : S : =SG
(%25

k=3,2pF » @& * Jacobi (D,D)-orthogonal symplectic &' » o (k,n+l) ~ % i 2
(ntk,n+l) ~ % -

*
®
®
*
X
X

+ @ O
X
X
X
X
X

M:=Mg;=J"(k,c,s)MI(k,c,S): =

00 00
0 x x 0 x x
0 x x 0 x x

A2 (LK) a5 R 2T,
EAFTRN R ET > BheT R
(1)CPU1 : A : = CAC+SKC+CNS-SA'S
(2)CPU2 : K : =-SAC+CKC-SNS-CA'S
(3)CPU3 : N : =-SAS+CKS-SNC-CA'C
(4)CPU4 : D : =D(# %)
(5)CPU5 : S : =S
(226
k=3p# > ¢ * Householder (D, D,)— orthogonal symplectic “&* > d (k-1,n+1)~ % i}’
4 (kn+l) = % o

*
o
o

*
x
®

* O O
X
X
X
X

M =M =H" (K, pMH (K, p): =

o

*
(@)
(@)

o
X
X

X X

o O

o
X
X

X X

FIEAHHL (LN+k) § B 5 F 5 ¥ Tpi=Ty:= HT (K p)ToH (K, p)
=4
9

BARGATRRT 0 F R R

()CPUL : A: =P'AP

(2)CPU2 : K : =P'KP

(3)CPU3 : N : =P'NP
D

(4)CPU4 : D : =P'DP
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(5)CPU5 : S : =SH

S ER (#H21) ~ (% 26) ¥ @3 Hamiltonian J-tridiagonal-T', pencil » =
'x 0 0 x x O [x 00 0 0 O]
0 x 0 x x 0 x00O0O
M. = 0 0 x 0 x x : r - 0 0x 0O0O
''/x 00 x 00 10 0 0 x 0 O
0 x 00 x 0 0 000 x O
00 x 00 x| 0000 0 x

-

o ny = — +
S=hE # M@

A BEFET N o IBM SP2T FF %0 2% MPI T #3332 [14) (Br=~
= 1999)#"’ &4 SDR & % ;5 ¢ d > 9575 SDR w8 2 #FF L 4% Hamiltonian
SR 0 @ 18 Hamiltonian—T';, pencil ¥t & @57 » i et A 2 in B
FINEf R AfFHE - [11])

d ** Hamiltonian shig4f > #7012 g5 7]5¢ SDR wE A - 2 & o(n) flops s B
R 4% 5 J-tridiagonal-T, pencil % & o(n®)#: o(n®) flops > @ % < updating # 21
~# 6T & o(n®) flops - &% i * 5 CPU tha 4t SDR &2 < 8 2 Rk kehe
bz2_— flops> ¥ L {8 SDRIFE 2 2% f & ~ 4588 o

B senpg s QZ i ¥ i hf# i Hamiltonian—T, pencil e0f* 42+ - % % i = 972
X &2t *ﬁ]wi At oanELl 3 <“”;§ £ * symplectic Jacobi-like process #-F {72+ &
kA GARE iR g [13] » 4 R R b T FR Bk o A EEL AR 0 ¥
e ‘1‘5)‘51(1) A 5(;} QZ #Ei2(2) » 47" SDR ;% & % 4 % 4z i A & Riccati & #25%
bk AR LB A G EARL R PAT ) ALis b AR S R AR &
Riccati = #2542 = ;% -

[BM SP2

]

7 4 =50

&

J; ‘4
E 4 —— iDE

=30

& / #— DDR

3

5 4

— ey
1 ——— u—.JU_____._T:FaO
=2
O i i i
n= =30 n=0 n=50)

by
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10.

11.

12.

13.

14.

L FEs=L48
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REPHORE RS F=HUl hERE-O=5FMUA LM 3553-61H

[RGB MGG 2R R s IR B TR IS

Dynamic Simulation of Heat Transfer for Indirect
Circulation Heating Water Storage Systems

4 %A1 E PP
M-H , Chu? C-P, Lu?

LHERH AR GEIRBLS 2T T2 2 Bl#d%  Department of Energy Refrigeration and Air Conditioning Engineering
2R RS M TR 4 B1%E4E  Institute of Mechanical Engineering

#% &
[ Vuﬁgﬁfj ]‘zq # }\ & XLBE AR }\’EJT% TiRARER BEE S ’If' 'vq’-& KA KRR
T R F;.% o R %”T; B R B Rk f s B A B

Ko BRE HA ;‘,F’%iz» BokBM L o AP THEHE 2 FEBROEBR L L
FoRFEE W] TR IR R ] R AL B Simulink s g AR A R 3R
RER f’ﬁd b1l Vﬁﬁiﬁ KRB R AR AR R T T E D a ok o

Eﬁﬂggﬁl : ,éll‘—i#-‘% ’ FE’I&*-%-%}F‘II%\ ’ ]FE]§LL J\I; ok '::IP’D%H

ABSTRACT

The conventional force circulation heat storage systems can provide steady water flow
rate, but it is difficult to keep steady water temperature. The novel indirect circulation heating
water storage systems can improve the stability of water temperature for water storage tank
systems, which can be widely applied to solar energy heat water, heat pump and energy
saving air conditional water heat transfer systems. In this study, the dynamic model of indirect
circulation heating water storage system is investigated and built. The water level control
system of water storage tank is designed, and the temperature time responses for water
storage systems simulated with Simulink. The simulation results show the temperature of tank
water can keep steady with energy saving effect by control the circulation heat water.

Keywords: Heat transfer, Indirect circulations, Heat water storage systems, Water level
controls.
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ABSTRACT

The modern variable refrigerant flow (VRF) central air-conditioning systems can provide
variable refrigerant flow by application of a varied speed compressor for energy saving. The
VRF central air-conditioning systems applied the inverter driving an induction compressor to
provide variable refrigerant flow by compressor speed control. This study establish dynamic
model for the VRF central air-conditioning systems, and proposes the neural control with
specified reference model applied to control the room temperature. The proposed neural
controls apply the linear combination of error and its differential term to approximate the back
propagation error (BPE). The simulation results show the proposed method is available and
better than conventional PID control.

Keywords: Central air-conditioning systems, Variable refrigerant flow, Artificial neural
networks, Energy-saving controls
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The Model Reference Neural Network Temperature Control for
Electric Vehicle Air Conditioning Compressor
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ABSTRACT

The air-conditioning (A/C) system is one of the key subsystems to make battery electric
vehicle (BEV) practical, this paper is to investigate the intelligent control method for
automobile A/C compressor driven by electric motor. Generally, fuel vehicle A/C system is
driven by engine, the speed of engine is not constant, the refrigerant cycle has many
disturbances from environment and load is time varying, but its control method is usually
ON/OFF control, these cause setting temperature to be drifting; For BEV, it must be driven by
electric motor, so we built a automobile (A/C) compressor driven by electric motor system,
and control the speed of motor with model reference neural network control method, it is like
varying refrigerant flow A/C system. With our experiment, intelligent method results are
better than ON/OFF control.

Keywords: vehicle A/C system, speed control, varying refrigerant flow, model reference
neural network control
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ABSTRACT

Renewable energy DC power supply includes an input port, an input voltage regulator
circuit, a battery, a low-voltage display circuit, an output voltage regulator circuit, and an
output port. The input voltage circuit via the input port receiving external power and the
regulator circuit reducing to a required voltage is to save energy into the battery. Low display
circuit coupled with the battery includes an indicator and when the battery power is lower
than a pre-defined voltage value, the indicator light is switched on. Output voltage regulator
circuit is coupled between the battery and the output port, the output power of the battery
voltage to the required change, then the output from the output port.

Keywords: DC Power Supply for Renewable Energy, Voltage Regulator, Circuit of Low-
voltage Display.



86 L FE5=4 8

]

— —
= > AY

LR RS R e TR ’31% d '—]Lﬁ’%ﬁlﬁ&;’ 3 @,ﬁ,,] Bl QR

PR ET R BB AP bR E #%:J-;_ 3T oo R L FEF R >
Jﬁ’)" ﬁé#’i’ﬁé oo gtk 2IRE Z 2R B gQrSB FEE dempt o 3 o g §%
i s AP FIL SR O MAER R EPTE - ARARETLE 2 § 2% B
;4‘mnb/)5‘l:\l%;—&kh#§m3‘3 e Blde R BEar B R oAe o ﬁﬁi;;p@pq T Ee[1-4]9] *
X E(40V) S TS B RR T R ’i12V BT iad Ko MBRET TRY
LED B RE A BB RTAIIH o B fFipg - 'l%’si‘?d%}&’lﬁﬁf BT R TR E
T12V s me‘*”wﬁ“ PEDY A ETRE LA FRPIRT LR % LED R
Py o MRE T DRSS L TR IRNTRELE S E(~8V) -

I

{

.\:—Em-_

~SuF
*11“
<l

E“: N EQDRI:I-I-

TE AR AB - CF B ERTE T MRS - LED R

N\ ( N\
| g > o= M
e & ; B
A Y I R R B
a B 7

SHTH R AT R Rk T A X Bk ki M R o
L 1R G fes REOHTE S BE T I fos RIBELIIPE T P
FooAuA N2 P AL RG] 6 R B LIk TR Rk

Fo BB ERIABTAETORL . H SR LT OET R L)
X R 3 dc04um~Llpma £ (84 R Bk > BN REF S E T AN
- fAE T e

:\%E%n

LM2576 & 51 8 % MR 7§29 2 4234 LN REMI S S RRET
B o LM2576 4 5| B B AE/R B & T B i & B ihdeT

i
T

(DB A BTk 345 Q) B> TR LM2576;; 40V LM2576HV % 60V ; (3)
TR 133Va5Va 12V ISV e AD) (73 ) $7 8 5 (HIRFHFS 1 52kHz

RETEF B = 7 c ETRAET FREIRRFE W8T -



it e 1427 B-spline o &4t & 2 dy |84 p S if 1 P 87

4 | FEEDBACK
D HBUT V40V Ui | ) LM2576-12V
Ll
o PR SILLY L YL S S gt +125 4 3 Load
10taH
——Cot
100t
] g E
100t T = Dl
o TINSSH

B- : ERTEE

B RBTRAERRL RROSE - FBiFE LD RS R
TR ERAFTIRAIZVA0V 2 B HE o bk 4 F T e |
ﬁ%gﬂ%??@°ﬁﬁﬁ”%@?%ﬁ$iﬁ%@w’*@#ﬁim%iw
)2V A HTFEFEAT BB T RA SRR RB DS AR P
B TR DR IR ﬁ%] R ELI FOT BRY o BAKER

TR A B AIELT805 ~ 78124 & -

RIALIEY R IE ,T*zkdﬁxl}kﬂ}ﬁﬂp:j,\,al__ﬂdﬁ*ﬁﬂ,;@,Lé‘f Sita At BE
: 'ﬁ“ﬂiﬁw*’”WL~$4m-£dﬁﬁ@$ﬁ TR AT A A
Lo bk DI A LS PP RBALPRE G5 LR f LR TR
B RALRZ LT R rﬂﬁ’u]-}ﬁgbéc J\mximgﬂl » H o ﬁ;kﬁ’#%’frﬁ?&m’fﬁ
[T izﬁ“'"&'“%‘f%'“wﬁ4mes/mwe:m“§ MR R A E o T BAR

%‘lmﬁ,yié ’Hb 1% ﬂwlﬁmq‘ﬁ#/ﬂ#}i/j{ ‘?"/”iﬁ‘;liﬁ ’@ﬁljgu‘éf J\mg E—rjo

M0~ REREEIRE

EHTHRT GRITA PTR F TR T L SVR IR AT RPE
SVR % it % %45 QI(ON) fr Q2(OFF) i/ » ¥ & LED # & _OFF th> § £ 2 B
R @‘Qi”*ﬁiiﬂ"@Z-T » Q1= % OFF ek fi » g & Qzé-p ON> @& LED %
AL VAR - BYRLAERE  BEF LR T TR B TE AE SVR 1
B4 RA s B o5 e B AR B RIS S Aot o



88 K FEn=z L4

Dl

e+ H s
1194143
SR
00K 10K
Q2 QL
[ e T TTTT] ECs4T
4TuF BrsaT

i
il

R4
47

LED

VK

WEL -

=
i
1B
1
%
o
"
=

F - LED BHAERR

w3 LED P 28 > £ %5 LED 7 FMAp ] ~%F 3 ~F BEFE - A5E6
wH B kBE - PR ZHER ?m“t\{.ﬁ“fﬁ.,@l;,ﬂo mw ¢ LED & ] » LED &7 B
#3445 1 ()- % LED pe—- (72> (2)= % LED pe- %p%rﬁ ()R K e
LED eh1 ieg i+ ] X 530mA B s > R inif &3 FPppd LEDo ek s g d
LED > » T RX G 18V~2TV e st A2 % — f > V¢ # %;‘ﬂ‘;ﬁﬁsﬁ’» ZERIVE SN RIES
FoE AR M BB R 3 R 52 '\F,Q;L LED P 7
FmFanEE > ¥ 5 £33 B AR R BT 5 T ,gﬁﬂ)\ Bt a nra
dhe R A30MA 4 BT 6T niﬁéesh P ¥ ik LED 7 % TR R
o HERLED Ak o 7 - 85 - AT RGE VR NEETFR ) aRRT o
Fg-‘kp t-/‘tdfvﬂ([5 6] % HPp B mé o

IBI lm LEDA 1'12 J‘Q! ‘ LEDE

b
3"-1'-"1 WI. LED g LED LED
Iﬂ-‘k A
Ve
—— i
E at ar u
ZHE904 :J

_‘_,,.FH 2 H3
55&. ohm 55 | Fohern ﬁ &6 Fohm
KWVL1 ¥ I{l/LE KVL3 KVL4
. B— e—— . B—




it e 1427 B-spline o &4t & 2 47|84 p S it PjF 89

2« BEAM © AR EEREERER

B A% i ()8R T E(b) 7 #1(c) MR B 7 (d)LED R T B ficie o

(©) (d)

Wi BT (O)TfAHE () MRET#E, (d)LED BPF TR E

— \ EREAE

Hoe MBRET 22 LED &/% & T fe2 B pliRdcd 1 o

%1:LED /@& T a2 M %

SVR(KQ) T‘iﬁsi z)i)@ SVR(KQ) T‘iﬁjﬁ) ;i)@
71.2 15V 443 ov
66.8 14V 40 8V
62 13V 325 V
57.6 12V 27.9 6V
53.5 11V 22.7 5V
48.3 10V 18.4 4V

1P 7RI SVR Z535KQ pF > § T/RMA1IV R LED RI# 287, 7 T IE



90 K FEn=z L4

SVR % 40KQ pF > § T R 38V R LED R & 87 AR5gde o

M@ uplFee S E4cRl- FETTE S ERY By LED BRP P oo dof]
> BT o

W= P BR3 AHBaH LED BP TR 4R

- SRR EE

Bl - fﬁﬂ\%{ﬁi.ﬁ’?ﬁii‘iﬁ?%f—”'—ff&ww 90> BBl o 4oBBl®r7 » AEE 2 % B
ﬁ?%%@%éﬁﬁ&%@»ﬁ, VLA R wk%ﬁmﬁ%ﬁ,?%g k2R3

BT ER (MAe s B &*’fmﬁ‘&‘u) Bk IRT A G LR RE R
Eé,’ﬂkwml;”? AP H o j\%ﬂ—\&ﬂb;ﬁ_ln ﬁ,/}%l@t),)%ﬁp\?'g‘% #W;&'l}ﬁ A
T g 4 ?*’d@? FER TR m,{@;’ 4’&.&-@? & R (b4 P2 112V ~ USB

Hp 5V E) H:,h%xi'—?l‘z [ ’# 0 l‘ﬁfﬁ%ﬁ—r TEAFERTASDTR TR
M- KT BBV > MR T TR F N E T L5 RALR —‘ﬁ»‘fﬁfi‘"ﬁ’:% BT
R ATHAELEZ SN T RAEREZ i’,ﬁ%‘f@m%‘%&i’% T3 — ) ez p? o

172 160

1 Vo | E Vo | BAASE . ﬁ&ﬁjj
. g |EEwm| | EE%
SN : 1540 :181

b 4R
fus

W= P 2 %E2 80T RERES LF -



it e 1427 B-spline o &4t & 2 4y I8 g p itV Ppw 91

SRNBMTREREL AT TR »ﬂ%piﬁ%]%ﬁﬂ?@:% Vio > @ 1% 3 3 ~ AR
*’ﬁ?@éVm’wm?&fé:ﬁW‘imﬁ% CE A g

THNTAEd LR R BA Gl o BhA ’ﬁ.‘?ﬂif%_* BRI T hEkE S
%‘“*“Jk*’?m%%&‘gfﬁ R4 HT RIS ﬁéam T MR E RS R

|

mERAETWERIFIH BBV LT AT NSRS F T W (e
B) RAZS KL @ o m@mW*+*ﬁ%iiivﬁmﬁm%@’ﬁﬁﬁﬁﬁ
4o AT AT BT A (Blde)sF k2 BRE(LED) 0 it LT PEF K B AT R
jé‘l’—&r’b?’i@‘?i?ﬁ*?ﬂbjﬂ_ma_,/};fll——}@; ZL_:"?- l__"-‘ﬂ_,;P_F\-B ° }EE/"%/}E"")@
%?@%i %%% b4 3ot sn i Ererid  Rav 0 BrrE
BRI B AN > AER L BN AT RAERES PERIEN A NE R b
&ri@&—r,L i B (Adapter) ) £ Sd BREBRAEIZPTABAEFT LT o

4

E2 ~ fioam

dt i RGBT L o N E AP R SR EF T DN A RFRRE K1
RATRBBES R OBSBE o BT - HEP AT R kLT E N
£ % 50%F LED # 3 %R - F S dk: 503 LED eha B - dkehp kB2 4p+ T o <
Ao grit - L p R R ] 0 Fa b P AT RIT R L U E R E R TR - S E
RRERE ég:gﬁ]»iﬁ.‘ :‘u?dgiﬁx(%g;}—g_%?ggﬁ;‘%])\%%@?& VAT TR -
AR B FHELE AT Z AT hn E R4 B RE TR -
BAcA 4L | Lo R) - L6 (5 G ETH > RRTRIRE D) - SR
THEBRINEDS GRS DR - KRB AR F R e T 4 - 5
WD BB R4 ~a%{)‘ﬁ»ﬁ ﬁlﬁﬁé (AR T R
D2 o MIn T e mgi.,, MR A IR TR Kb ‘”ﬁ"‘]“‘iﬁ‘ﬁ"‘]“‘)

>

\

£33k

. x> T3LRF T 2ERE, ¥ 255-272 F(2010) -

2. _RFBF - FE2 oMY L RFIRERFY 0 S CRBE, % 132-156 7 (2010) -

3. LED % ¥ - http://www.diyplayer.com/modules/tinyd2/content/LED.htm, (2012) -

b PeA s EHEEG PR ERs CATARTRBETRRI AT VA4 T
FaEgA . %L % 23-30 .(2011)0

5. fhg—’;-éfﬂ ;%*& 1%;{{}}/(‘]1&3:{{&:’ F’%ﬁb /uﬁ“}\‘ LED ﬁ@]ﬂgq’ P{"‘ﬁ??ﬁ?a”
Ae > 5= % 2534 F(2011) -

6. BT MEAL ETIC T AN LED BP TRAFEF VLS T 14

gl

3 %48 % 7-18 F (2010)

7.8 b4 FTLFLE MBSREF L RURP ALY > B{IEL R AT M
425787 %50 % fI4EH FF:2012.04.1~2021.11.20 -

8. LfERZ MBRE T2 ~Hi %L LEDRP X » EJ@EE 5 4735 M



92 L FE5=4 8

454629 .- & 14 & 2013.06.1~2022.09.10 -

9. ¥ T T AERE > HEJIETE: ATA % M 468089 5 & JlEH F:
2013.12.11~2023.08.12



Kinect %8 7 & B vz i * 93

REPHORE RS F=HUl hERE-O=FMUA L 5593-98H

Kinect g% b i#th£:hla 2

Kinect Application of Motion Sensing Technology

)

aﬂJ },y 333

\

Lod s F FpHE BlRE

F %

Kinect 8 3 # 3 Wi 7 FRRLFEH XE(FHF LR E)TTHR T FHITT
%o Kinect £ * FHdp 4 ~ FH S LM AFE T o R e - Kinect » it Jf #1357
P P TR iT . v L Kinect :2F 6 0 F LR —‘g it Bl g 7 o
o Bg ¥ Kinect AR 2 » AP BT B2 F > Bide L Bl gﬁ:;gs;?;a SRR AR R |
Fokt 0z 3D P E R ET T RER A RFH o 27T 482 247 Kinect 3
B PpTenis * 34 4y Kinect #8 & Hopprent ] -

B 4z3 @ Kinect ~ $8 3 5 Hjv o

Abstract

In recent years, the motion sensing technology is becoming more and more popular and
changing the design way of the user interface that let the interaction between human and
machine to become more convenient. In addition, the motion-sensing games have been
popular and brought many applications based on motion sensing technology to be developed,
e.g. digital art, medical recovery, digital teaching, vehicles navigation, tour guide, and
multimedia control. This paper first introduces kinect application and then shows its
limitation.

Keywords: Kinect ~ motion sensing technology -
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ABSTRACT

As the signal to be filtered has great concentration of spectral energy, the far-end
stopband attenuation is the most significant parameter. In a subband coding, the filter is
intended to separate out various frequency bands for independent processing. In the case of
speech, e.g. the far-end rejection of the energy in the stopband should be more so that the
energy leakage from one band to another is minimum. We want to establish a parameter
equation to satisfy the filter design. But we find that it is difficult. Finally, we find that to use
search method to get the filter parameter is useful.

Keyword: windows function,far-end stopband attenuation, FIR digital filter
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Matlab % g 4 polyfit(x,y,n ) 7 * 558 e gl d3 > B¢ x g kihicdy
RO SR T A Fe g B oy R R B L *ﬂ P T L7
B 4B o A PRSP ﬁi’ ~PEEARIEL > CEF RS @ P 2P
ARB ARG R g A FR polyfit i) R RE S Tl % & 7 XIS g5
A PSR B 65 £ 11 MATLAB 5t A ke & ¢ [9]

7F_r_),\‘ 75 R gL

x =(0:0.1:5);

y = erf(x);

p = polyfit(x,y,8)

W
y=0.0002x"-0.0044x"+0.0439x°-0.2336x"+0.6914x"*-1.0255x>+0.2894x%+1.0792x+0.0012

TR S IR S BER A PET O 4o 2 VR L dg £ 5 a=polyfit(xdata,ydatan) H ¢ n
Z 57 % 38 ;N B B FE ¥k o xdata > ydata B OH-E F & iy et > v B il e 5“31?1
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et a B4 L 5 91 58 y=a[l W a2+ a3+ a[ n]eh i # 5 N A x
T e AR5 E - y=polyval(a,x,m)M{E I - X m=1, = X  m=2,... polyfit
- BEIAN BT e R o BV A EBEDIENE S LY - B G

G
=

°

=)

L

o

-rxJ \\\Xr

BN @% v
AE

ﬁ;%]
e

4y

A2 G AT

x=0:0.1:1;

y=[-0.447 1.978 3.28 6.16 7.08 7.34 7.66 9.56 9.48 9.30 11.2];
A=polyfit(x,y,3);

z=polyval(A.,x);

plot(x,y,'r*',x,z,'b")

12

B 4. polyfit % 78 3% & #ceni7 o £ B

b~ IBKaERETHYS B0 IEL

ROBHT R EART Y B URAFORE AP FESIRT 2 RS RA TS
Helf oo BISE A By FEE N=127FF » AL T 28c o 225 2 F % R & (minimum
stopband attenuation) Ay B % o d BT 0 F ey B Ao PF o A REIFH Ar o JUF o RIS oD

S AT R T

0x=0.0000018870710964,°+0.1023973017468544, -2.085250328440797 (12)
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REFHORE RS F=tUl hERE-O=FMUAHE 55109-1195

ARM Cortex-M0 Z NXP LPC1114FN28/102
Jo &4 e o S LT

Implementation of ARM Cortex-MO0O Programmer
Realized By NXP LPC1114FN28/102

#E ! A
Chang-Da Tsai'  Jheng-Jie Yang’

"R AR EERHE 2 BIEEEYY  Department of Informatiom Technology
THERHT A RS 4 B /E Department of Informatiom Technology

i .

2L f%' o B2 3y e s %%l‘ » 321> 7w 59 ARM Cortex-MOs&cF#1] B B~ 2 8 = 7~ 738051
HekedlBe 58 4 £ RaHEF > WgF NXP L 48 o 2 42 4! DIP #1 % ¢ ARM Cortex-
MO& % LPCI1114FN28/102 » ﬁ"ﬁ}; ;Ls—g ,__? ’]r,\;%( o mﬁ’(@w ﬁ&ﬁ#g % ;%ﬁi;}q»,;{i_ 'l E%;@:;Z
T M ks SR  BAS bR EL gk g
K5 PRDP cha 3 0 B SEA B ﬁ*x’%b‘%?ﬁ‘m@lm’ YHE T EE R
ifu? MR E SRR MOm}f?j?f A2 3¢ o

rETRERER - & LPCI114FN28/102 47 58 "4 /2 » I ISP & b & Sk
2 JTAG &8> & i85 7 B mﬁll%"”;i-‘.m WP AS ﬁ\?é 7 MO % B%# LED
AR KRR ] TR B E DR T 4 -

ABSTRACT

The ARM Cortex-M0 microcontroller is a better choice than 8051-series microcontroller
because the ARM microcontroller is more cheap and efficient. After the DIP-package
LPC1114FN28/102 of ARM Cortex-MO produced by the NXP semiconductor corporation is
announced, it can be expected that the microcontroller course in colleges will be evolved into
32-bit from 8-bit because the whole hardware circuit of microcontroller applications can be
realized by discrete elements composed on solderless breadboard. The most important circuit
of microcontroller applications for educational training is programmer circuit. Students can
develop application circuits and programs of MO any time and everywhere with the MO
programmer circuit.

This study presents two programming methods of LPCI114FN28/102, in system
programming (ISP) and JTAG programming. The detail programming circuits of the two
methods are illustrated. The last part of this study introduces how MO drives LED array to
demonstrate the workability of the proposed programming circuits.
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S o ¥ b - B JTAG ‘4 o ISP - £ & * RS232¢5% % IC MAX232CPE % &
X T B BT Yo RS-2328 745 v ¥7 LPC1114FN28/1028c 4] B il £ 0 B 8T "
i# * FlashMagic #ic 48 % #- Keil uVisiond# 1% ¥ HEX 418 (7 &4 o JTAG "&4- 14 F 1@
* ULINK2 Adapter #- LPCI114FN28/102k# 4] % < SWCLK 2 SWDIO = & 3 %r
ULINK2 Adapter i £ » & Keil uVision4 ¥ %‘%? VRS TRV METR

ISP &R+ [k sids5r JTAG &4 7 B4t 2 4ok % % JTAG J%&riﬁw& EERPEY AP
1§ % 7 ULINK2 Adapter 1 7 4% > @ o+ o4F 88 & % Keil uVisiond ® 3+ 12

BARMESARE S I 5 ISP A RS T & M ddc 2 P A BT R ARG B

Fole o A APE R -

Al RIRES

Ay ¢ * Keil uVisiond & izt > 5 A LT Keil 73T itﬁ,\ﬁ{frg;;j\ 4
ARM MDKJ1] > ## % & * R & 4.72a 4B - “757 » £ 3 i * B 37% » 7 ARM
MDK > ¥ it i § LPC1114/102i&3F CPU HFALE > F] 5 LPC1114FN28/102 8 K|+ 3
7 A chiDIP 52 MO 41 B > 2 F 28 ROKTVRE* UE FEDFE S & o

e MDK-ARM
5 Version 4.72a (July 2013)
* Development environment for Cortex and ARM devices.

Bl—- Keil uVisiond ™ i“

ETRRAG > ¥ EaugAEY kR PR § % % ULINK Sddofl = 7 0 FRI#

[ER

&% JTAG ‘&8 5t



ARM Cortex-M0 2. NXP LPCI114FN28/102°&45 % 7 pt % i® 111

pYision Setup has performed all requested operations successfully.

| v Launch Diiver Installation: "ULINK Pro Driver V10" |

1. P BE AR Window

s R s SREEHIEL LIRS TR
s LG s

s EK PR NE - BRERRRERET
%E - Microsoft 3630580~ Alfe | 35 3

£y
BEL 15 H
£ SRR E A Windows BSEBSID

£
¥
(418

2.
Finish | 2'

EEEED ETEEE

Bl= keil ARM-MDK % # ULINK 5% #*

{8 ’5353‘&% 9%’%&@5 NewuV1s1on$;% » ¥iE- BEEXREBEFRF AR =
# NXP = #z LPC1114/102 »
7N

% 1& # Target Options 7 Device

wsers

File Edit View [ Project | Flash Debug Peripherals Tools SVCS  Window  Help

= ew pVision Project.. . <oE o= pE +
= A o | e : | ProjectiZEE T EE
: Mew Multi-Project Workspace... .. .

New uVision Project
Open Project... -

B = %iE>

A Options for Target Target 1'

Torget | Output | Listing | Ussr | GG+ | Asm | Linker | Debug |-

Database: JG-‘:r-.:—r:-: CPU Data Baze _J
HiETarget Options

Wendor: NXP founded by Philips)

Device: LPC1114/102 MERER

Toolset: ARM Device™ DIl ar H BISE
E.'E LPC1112/103 - i.P«F!I'\"I Cortax—_l'v'li} processor:

B oz & PAE
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£ ISP 1EER

F @ * ISP s b & %k » & Target Options 77 Output » 4 :% Create HEX File »
VoS w18 2 ISP ST T HEX ff 0 4e Bl T #7or o

kA Options for Target ‘Target 1°

Device | Target | Ouput Bisting | Usr | CCh | Asm | Linker | I

Select Folder for Objects... I Mame of Executable: 1"?8“

| & Creste Brecutable: ki

}i' 5
¥ Debug Information MEEMBISPRE
EZEOutput
IV Create HEX File .
‘A Create HEX File
v Browse Information
REEHEXE

" Create Librarv: eeillib

B A2 HEX#

BESHEAAE T AR X P E&TH I HEX #H4cBl = 977 0 4ok 2 ir A 35 5
HEX # > 3723281 Output ¥ 5 Create HEX File £ % § 4 if -

Build Output

Bebuild target 'Target 1°

asser_ﬁb:_tlng st_:axtup_LPCllxx.s. i ﬁ%ﬁkm{é

compiling keil.c...

compiling system LPCllxx.c... H?}E%ﬁﬁﬁ—FEﬂEHE}(E

linking...

a=316 RW-data=4 ZIi-data=612

ode=1440 RO-da=

oo 3T e =
FromELF: creating hex file...

eil.ax - rror(s), Warning(s). keil hex

B- A4 HEX#

# % 7] FlashMagic F # 7 §% HEX #¥EaA2: 2] 0 4oBl- #r7 » TS B E &%

Download

Version 7.51 | Release Motes
Windows XP/\Vista/7/8

@ FlashMagic.exe

B - FlashMagic ™ §*
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BEFEURPIAE) FRTRSELR - KA g R e iv s WivAHE T
FABEEEY G LERKET R o AT TR T ES BB N 0 kp R
Porh e RS232BHHr ¥ & 27 % 4 4o Bl 4 #7571 [3] » RS2324&%r i & * 1| @gi;] L)
(RxD) ~ %3 (TxD)£2 %r5s M > - B X Z e T AL @& 5] RS232:¢q5% % IC
MAX232CPE #-30 5L i 3 53 5] MO 4% % st ] » MAX232CPE § % o 8 433 i 4v ]
L HTT[A] ) ARG R Y RA8-92T-10f ¥ - e fe @4 chid if » LPC1114FN28/102:
RxD (4%%r15)% Egid RS232¢7 TxD » * LPCI114FN28/102:0 TxD (4%%r16):2 /f i
i RS232:0RxD o

LPCI1I4FN28/102 MAX232 ' =
lUHl"J—._|_‘7 -l— +
PIOU_§ PIO0_ 7w ‘ g | Cl+ Vee |18 |
e r

PIOO_9 PIOO_4
SWCLK/PIOO_10 PIOOD_.

L LLLLLE

il I R ==
RPIOO 11 PIOD_2{=—— 10uF ’l\_l—\‘ C2- v. [& 10uF } I
PIOO 5 PIOO_1{ISH
PIOO_6 RESETPLO0_0/—=3 At T10UT |—H S
VDDA vss |22 i? T2IN T20UT (= &
VesA VDD |— R, == —= 1 R1OUT RIIN—=Z— .
2 RPIO1 0 XTALIN | SAte = — 9 LpouT RIIN-E
—lL RPIO1_I XTALOUT | GND .
1L pprol 2 p1o1_o|—& 15 | Gnp
—L2 swploplol 3 PlO1 8- |
—_— PlO1_4 PIOL_7/TX D - -
4 PIOL1_5 PIO1_6RXD L3

+5V INPUT 3
5 AF} 1
; 16
1 Ve ?
TN LT T
’L4 G- VOLTAGE DOUBLER
o C2+  4vT0-4v %—W
9§ C2- VOLTAGE INVERTER =4
H
5V =
RS-232 DB-9 female connector at the A0kO %
data communication equipment (DCE). il T Thour E,.
The signal names refer to the DTE device. - = -
TTL/CMOS _ RS-232
Pin Signal Direction Description INPUTS " szm oo |7 OUTPUTS
1 DCD DTE «<- DCE Data Carrier Detect (when connected). - . ¢ >° e
2 PRxD  DTE <- DCE Received Data (sent from DCE).
. 12) Rigur o NN |13
3 TxD DTE -» DCE Transmitted Data (sent from DTE). - =
4 DTR  DTE -» DCE Data Terminal Ready (for connection). TTL/CMOS 5ka RS-232
QUTPUTS INPUTS
5 GND Common ground. YR 2 D
6 DSR  DTE «- DCE Data Set Ready (to connect). o
7 |RTS  DTE - DCE Request To Send (or DTE ready to rece =
8 CTS DTE «- DCE Clear To Send (or DCE ready to receive GND_—
9 RI DTE «- DCE Ring Indicator (with incoming call). J_—15

B4 RS-232 %% k% B+ MAX232CPE #%°# i
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LPCI114FN28/102#7# * eng i T R L33V {3 FRETIHRH 3 » 3§ Ak
FREARAARY TRERERREIIV I L L ML HEY REG TR
@ R IC kg E =B heRl - om0 SV RBED £ USB Mg ik ind 52
if o

1 i 1 28 AMC1117 (Top View)
—— PIOO_8 PIO0_7|——
— PIO0_9 pIOO_J.#
'J' SWCLK/PIOO 10 PIOO 3 :i
—— RPIOO_11 PIOO_ 2/~
5 -1 24
—1 PI00_S PIOO_1(ISHr—
5 : 2 o = -
7 P_IUL)_G R]:S,ETPIO_U._Q P GND  Vout Vin
3| ToPA L I 1 2 3 SV Vee
=] Vssa VDD—
* RPIOL 0 XTALIN|—
10 22l 19
— ] RPIO1_1 XTALOUT—=— ——
—— RPIOI 2 PIO| 9/— = .
> T GND
—L:' SWDIOPIOL 3 PLO | _§ |sem— S &
= pio1 4 PIOI 7/TX e ! —L= 10uF
14 i 15 + =
— PO 5 PIO1_6/RXD=—
LPC1114FN28/102 ] 58 )
GIND GND
3.3V Vee

B~ - LPCI114FN28/102z % ik T

LPC1114FN28/102% ISP &44p i é?"'#%—’%'“,’f 7 TxD % RxD z_¢F » & F & % 3]
Reset 2 PIOO 1 (ISP)d:%r k3% % ISP "4kt » & NXP B e d 2 % +.8 £
& LPCI114FN28/102:& »~ ISP 4} % 34k ;t » & f & PIO0 1 (ISP)fst M i+ &
PR pF o % Reset 7 M B 4e@] - = #77[5] 0 2 {6 ¥ @& * Flash Magic #-#7% ci
FAREE T MO P o

ISP —————— r—

Reset

BlL = ISP &k sideshz 2 B8 B30

Flash Magic &V&E4-3% T 408 - = #7571 > Steplzk & 5 315 5 LPC1114/102 -
RS232¢7 § "4 #ri¢ * ¢ COM Port (& 5T "%k BE 7+ B 2 5 7439)” % Baud Rate
(K2~ B ¢ *4f2) Step2¢r7 Erase 78 :E % block0£ blockl » Step3 ¥ iF #% & E45:H
HEX A %7 e chdf R BT » 3% TR 2 ¥ &7 Step5#h Start B 4845 o
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h Magic - NON UCTION ONLY - = | 2

File ISP Options Tools Help

@E|Q'3@5W’§5|W|E|@@
Select . | [LPCT114/102 1

Flazh Bank: 1 d Eraze block 2 [0x002000-04002FFF)
- = Erase block 3 [0x003000-0x003FFF)
COM Port: COM 4 * | [Erase black 4 [0x004000-0+004FFF)

Erase block 5 (005000 0-005FFF]

Baud Rate: | 3500
[ v] || Erase all Flash+Code Fid Prot
Interface: [NUHB [I5F) '] [ Eraze blocks used by Hex File 2 =
Dscilator (MHz): |

Brovese...

more info

[ W erity after programming I Start
[ Fill unuged Flash

| Gen block checksums
Execute 4.

| Activate Flash Bank

Technical on-line articles about 8057 and X4 programming

i, ezacademy.comdfag/docs [

Bl-- = FlashMagic eV&473% T

EE « JTAG &R

115

*F 3 2. JTAG "&48 i * ULINK2 Adapter ki& {7 > % Keil uVisiond ¥ # 7 5
¥ > £ # Target Options 7 Debug 4~ F 4B+ = #777 » % Settings ¥ 3% T ULINK2
Adapter ¥ & 7 3 F 3L 7 Cortex-M Target Driver Setup ¥ # & P %8 ¥ 3| 5L F ¢

FEE L AR 2

Options for Target 'Target 1 = =
Device | Target | Omput | Lising | Usr | CiCot | s | Linker || Debuie s |

@ Use Simulator Settings || " Use: [ULINK2/ME Cortex Debugger L]I Settings I

[~ Limit Speedto Real-Time

V¥ Load Application at Startup W Runto maing W Load Application at Startup I™ Run to main{
—== ——
Cortex-M Target Driver Setup [ =
Debuz NTracs | Flash Donwnload | MR ERULUNKES
SEEEE =
ULINK USB - JTAG/SW Adapter | 51 SEEESERERIUE
Seral No: [V0v123 ~] || Cortex-M Target Driver Setup.
ULINK Version: |ULINK2 Debog | Trace
Device Family: |Cortex-M — Download Function — 1~ RAM for Algorithm —
Fimware Version: [V2.01 Lopn  © EeseFulChip @ Progm
 Erase Sectors [ Veriy Start: | 1000000
W swi Pot[sw v 3 Donot Erase | Resetand Run
Max Clock: [TMHz | | B Ngorthm
== Descrption Device Size | Device Type
I Connect & Reset Options 4|‘ LPC 11001220/ 13oc AP 32 3% On-chip Flash 0000
[Cnnned [Normai v | Reset

Bl + = ULINK2 Adapter } i
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JTAG 2. &4 3 S @% > 23 MO&L ¥ 0 SWDIO &2 SWCLK & & 3%rig 45 3
ULINK2 Adapter #p ¥4 & e %00 ¥ 8 (7 42 38 84k » 4o B] -+ T 71 o

3.3V Vee
5}
4
SWDIO | ; 2
SWCIK |, 8 1 28
e : PIOO_8 PIOO_7
2 27
15 —1 P00 9 PIO0_4/—=
14 ~1 SWCLKPIOO0_10  PIOO_3|——
16 —5 RPIOO_11 PIOO 2 T
n <] PIO0_S PIO0_1(ISPY==
5 =7 PI00_6 RESETPIO0_0 ==
i —] VDDA Vs (==
JTAG 20 PIN - —_— VSSA VDD ;0 S
GND —=1 RPIO1 0 XTALIN = — i
T} RPIOLI XTALOUT/—— —
. A > _-
—1 RPIOI_2 PIO1_9\— GND
—] SWDIOPIO1_3 PIOT 81—
—7 PIO1_4 PIO1_7/TXDO=———
t PIO1 5 PIO1 6/RXD—

LPC1114FN28/102

B+ 1 JTAG ‘&&= i

ULINK2 Adapter 3 4 10-Pin £220-Pin 2_ 445 > H #-%r2_ = ¥ 2 &5 8 # iy 3P 4o Bl -+ =
#7571 [6-7] » SWDIO & SWCLK = & 3&%r7 3 100KQ 20 7 o777 & § E4rAg 50 o

= TCLK is SWCLK (Serial Wire Clock)

= TMS is SWDIO (Serial Wire debug Data Input/Output) . ! |
= TDO is SWO (Serial Wire trace Qutput) : & 8
ARM 10-Pin Connector ARM 20-Pin Connector == I>z] KEIL ULINKz
vee 1| [0 [J|z swoio vee 1 0 D-? VCC (optional) A ARM® Cormpany Degoed we o Toms Livaey
GND 3| [0 [ |¢ swelk NU 3| [ [O|4 enND
GND 5 [ []|6 swo NU 5 7 []|é GND
NU 7|0 s wu SWDIO 7| [] []|¢ GND
6ND 9| [0 [ |10 RESET SWCLK 9| [] [ |10 GND
N 11 [ [ [12 6ND
swo 13| (] [] |14 GND
RESET 15| [7] [ [16 GND
ne 17| (] [ [18 GND ULINK2 Adapter
nc 18| (] [ |20 GND

Signal Connects to...

SWDIO Data I/O pin. Use 100K Ohm pull-up resistor to VCC.

SWO Optional trace output pin.

SWCLK  Clock pin. Use 100K Ohm pull-down resistor to GND.

VCC Positive Supply Voltage — Power supply for JTAG interface drivers.

GND Digital ground.

RESET RSTIN/ pin — Connect this pin to the (active low) reset input of the target CPU.

B+ = ULINK2 Adapter 4-%rz2_ % & ¥ 7 i 3P
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{f - RS

AR er v 2. ISP A A AUEE TR E JTAG AT R R YR
= o kAT F EER LED A s 4250 0 A28 R I I MO GPIO %Ffiiiﬁi#‘lﬁ?
= IC 374;,, 3 LED 5 41 #2832 chBl7) > #4178 % hoB] L ~ 557 o

Bl ~ ARM Cortex MOZg#> LED *& 7|
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3% LED "5 ch3R i3 42 78 #-12 B 3P0 40T

AKX TF R R D enfdro oBl 4 o

[
[}
b

LPC_IOCON -> R_PIO1 O
LPC_IOCON -> R_PIO1 1
LPC_IOCON -> R_PIO1 2
LPC_IOCON -> SWDIO PIO1 3

T

I
[
b

I
[
b
| o]
LT

I
[
b

e

]

LEC _IOCON -> PIO1 4 =0x0;
LEC IOCON -> PIO1 5 =0x0;
LEC IOCON -> PIO1 6 =0x0;
LEC IOCON -» PIO1 7 =0x0;

LBC GPIO1-> DIR |= Ox0ff;
LPC GPIC1->» DATAR &= ~0Ox0ff;

Bl 4 MO& 5 T E AR T

4% 3 LED thidt 3 5] ¢ o dofls L o

unsigned int LEDarrav[E][E]=
{{0=x000, 0x001, 0x002, 0x003, 0x004, 0x005, 0x006, 0007},
{0x010,0x011, 0x012, 0x013, 0x014,0x015,0x016, 0x017},
{0x020,0x021, 0x022, 0x023, 0x024,0x025,0x026, 0x027},
{0x030, 0x031, 0x032, 0x033, 0x034, 0x035,0x036, 0x0371,

f0x040, 0x041,0x042, 0x043, 0x044, 0x045, 0x046, 0x047},
f0x050, 0x051, 0x052, 0x053, 0x054, 0x055, 0x056, 0x057},
f0x060, 0x061,0x062, 0x063, 0x064, Dx065, 0x066, 0x067},
f0x070,0=x071,0x072, 0x073, 0x074, 0x075, 0x076, 0x0T7}};

Bl= -+ LED 7| iznt

Bots e B ELE LED %k % & 1R - cnfl2) 0 T Ao Bl A2 33

for(c=0;c<500;c++) {
for{a=0:;ax8;at+) {
LED{a,&6,1)};LED{a,7,1}:; }
for(b=0:b<6:b++) {
LED(4,b,1}:;LED{3,b,1}; } 1}

Bl- +- 2% LED 75|
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o

AT HES A ARM Cortex-MOsvE457~ 2 > & W E_ ISP #4522 JTAG
Yeds o ISP {%{r;rl%‘ A E o LR RS QAR FLER R Y kg
RORB YL TR AR TR EDTRBELR P RE RIS TR
E R o JTAG bt L 5 #13) 40 ISP 050 ief% I %E_;“ W T
* A AR B MOS P mJTAG g EE?,T*J\? it WA pT oo 37 WA
1wm%%%é47k’@”ﬁ?$ﬁ°m?@ﬁ“ﬁlgﬁéﬁ°

£~ 23X

1 www.keil.com/download/product/

2 www.flashmagictool.com

3 www.ethernut.de/en/documents/rs232primer.html

4 datasheets.maximintegrated.com/en/ds/MAX220-MAX249.pdf

5 www.tw.nxp.com/documents/data_sheet/LPC111X.pdf

6 www.keil.com/support/man/docs/ulink2/ulink2 hw_connectors.htm

7 www.keil.com/support/man/docs/ulink2/ulink2 introduction.htm
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REFHORE RS F=HUl hERE-O=5FMAHR 5£121-132H

P64y Ubuntu BREiBH#EE Android IJNI frimfé st

Development of Android JNI Program
By 64-bits Ubuntu

2t =
Jheng-Jie Yang* Chang-Da Tsai

TR RE iR & &2 4= Department of Informatiom Technology
2RFIRHE AR HaRHE £ Ejjfﬁﬁ%zfi Department of Informatiom Technology

£ &

Android jni 4 @ £2; ¥ 12 2% Android & % A25% E et ed C/CHHARst 0 F1 5 C 250
%—L’;‘ AWMFEEEmeANADIi a2 C ANV VE BRI RMT T T g
B Android # % ch5gde £2 50 (EEw ¥ jni A28 0 F 9 4% Android %E;\ 7R

WITE & .f«uF"*#&é LRUMAERF > M jnifENEE C3F 3 2 &R R ¢ L4 25t
P F R o

R IE R N AR MR E R L 6 0 7] PH AR IR D
eclipse a2 B Android J&* 425% > e & jni ﬁ_}\ﬁg}% 4 IR B P _Linux kB 0 Fp
B N AR pF "f P“y:ﬂrnﬂ LSREHEMA AT EAFLRATPFT L
o K E R R TR p32,:m2364f:;~i/7> , "fz—@‘}f}‘b o B AR ek
rpb2 o REBIE fiﬁ.@»ﬁf‘uf-ﬁﬁ' § AR HFRET A5 Y A
Ay EDAE Y Ubuntu 641~k KBS jni 4258 > ¥4 AR T B R

TEFSEBHRE AL I PR A BT DT B A TR AR
#HF o T L3 E 2 Android jni 4250 o

MéEF @ SR 4250 > jni 425% ~ Android & * 4750

Abstract

Android jni program enables apps to call C/C++ program. The C language is the
mainstream language to develop device drivers and has the ability to allocate memory. It is
thus difficult to develop Android device drivers without jni program. Using jni program to
allocate memory directly by C language can improve memory allocation.
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Most people develop jni program on Windows environment because they develop
Android apps using eclipse on Windows environment. However, the bottom-layer compiler of
jni program is for Linux environment, and thus many problems arise when jni program is
developed. One of problems is incompatibility of open software kits for developing jni
program when some software kits are upgraded. Additionally, there are two different
versions, software kits to OS for 32-bit and 64-bit. Unless following the procedures
recommended by older version published, it is difficult to avoid the incompatible problem.

This study proposes developing Android jni program on a 64-bit Ubuntu to avoid the
problems of upgrade difficulty, as well as incompatibility between software kits. Following
the procedures proposed by this study will create the Android jni program correctly.

Keywords : driver ~ jni program ~ Android app
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]

— —
= Al

I

)5])\)\ Vi AR o AR AR 2 HURA B AR R4ARL > 2 R #3 Android
SRE AN B A R R SN ERKT IR T 0 0 T AR A k=
Android Spf fe N B B BB IV RS LA E R ORT T Ko

C #7 A&+ dm %ﬁ"% ¥ E?Fﬁ%ﬁi;“ SR ERPY ek LN R S R URCY) X B2

= ﬁi'\ e > — % Android % 3L % 2 2873 & Android & % 425N &2 C/C++ﬁ}_}\ g BT

TRAEE A @ ifu{ “r3) e jni (java natlve interface ) - jni #2;¢ {qi' »~ Android & * 4258
p\ e gre et e C/CHHA3N #717 H_Android & * #2735 &7 C/C++48 ;8 _rm}% HR o

'%*AMMdﬁﬁﬁﬁ%ﬁﬁi%ﬁ*’F*Fﬁﬁé““%ﬂ%wrﬁ@%ﬁ
?»%&mbﬁ J;waﬁ;@lw%ﬁﬁm%m—%4%m’—@%€%%%
BT A S B DA Tt o w A R B TR )
mAmmwﬁﬁﬁwﬁﬁ@ﬁﬁi&%?’afﬁﬁﬂmﬁW?“*ﬁi%’ﬂﬁﬁﬁ
EEpEx FEA I AT R AR R LA o RN ERET Y RA T 2
T -
LI ER- BESRIOBEFRE 0 AP % i#”fﬁ%ﬁ#ﬁ;?%ﬁ%
ool H¥ g R 8 3 a64i=~ Ubuntu 12.04 5 A& > g T &
P Jni AR5S 0 R RO T 3O T A AR T 3B P 0 g TR R AL

2
B

ol
bl

e
1 = E

ﬁ ?\‘E‘v

A  IEmEEG

iP”“ﬁQ;% éauaAMmm»ugiéfoﬁﬁé 'Mbﬁ%%i'
RITE AR AS EAREE LT G XK ¥ hE T Android F = #i - eh SDK 1 3%
«rja»,erF’“}éfc&M; Android JNI %%i‘f ZELPAREE rsﬁ** B i & cRE BB
ESEL Al i B R e A - A xz::}y;uT#b& T¥ x> 7 Ubuntu BT B4 jni /i 6 42
o

— ~ N HEERESEEER ¢
4’95’?1 : % % Ubuntul2.04 64Bits
2 Ubuntu § %7 §* Ubuntul2.04 64Bits[2] - & i& {7 % % -

#H A2 AT Ubuntu 45 4 © sudo apt-get update
g #7 Ubuntu £ i 4c Bl - #177 o

M & E ya@ya-P35-DS3: ~
ya@ya-P35-D53:~5 sudo apt-get update

[sudo] password for ya:
B%i® http://tw.archive.ubuntu.com precise InRelease

Bl- € # Ubuntu & ¢
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#H #3 1 & K ia32-libs  4p % : sudo apt-get install ia32-libs -y

{#7= Ubuntu £ 2 {57 % % ia32-libs 4eBl = #777 » @45 7 & 2640~ FZE 1
T RER 32 gt 4758 0 B A% %K ia32-libs B Android firdE BE-m T ¥

M E @ ya@ya-P35-D53: ~

ya@ya-P35-D53:~$ sudo apt-get install ia32-1libs -y
[sudo] password for ya:

IEERREA/SE. .. T
EAEERBEME
IEFESREVIREEE A . .
TFIJE’JEE"FE##HE

Bl- % % ia32-libs

#H34 % L IDK  dp 4 sudo apt-get install openjdk-6-jdk

openjdk ¥ - BB EB > ¢ 7 java A TIFETRE ~ APl 2 %3 % » B Android
¥ 425V £ % 4 JDK (Java Development Kit) » 4r@Bl = #7177 o

De ya@ya-P35-DS3: ~

ya@ya-P35-D53:~5 sudo apt—get install openjdk-6-jdk -y
[sudo] password for

IEEENESSE... <

IE{EE 2R

IFTEEEUARES . . .

# EEFS TT ;i“ Android SDK 64Bits

2 Android F % §¢ SDK (Software Development Kit) [3] » T %4 & & :E %641
~ Linux 3% & 4@l e #71 > SDK £ 2 Android B * e B g1 2 & & o

¥ Developers Design Ve Distribute
Traming AP| Guides Heference Google Services
Developer Tools Get the Android SDK

Download

The Android SDK provides you the AP libraries and
Selling Up the ADT developer lools necessary to build, test, and debug
Bundie apps for Android.
Setting Lip an

Existing IDE If you're a new Android developer, we recommend you
download the ADT Bundle lo guickly starl developing
Android Studio 8pps. It includes the essential Android SDK
Exploring the SDK companents and a versian of the Eclipss IDE with
buill-in ADT (Android Developer Tools) te streamline
Download the NDK your Android app development.
Workflow With a single download, the ADT Bundle includes
everything you need to begin developing apps:
Support Library
- Fr:llp e+ ADT plugin
Tools Helo Py L S

Bz 7 4% Linux % 641 = 2 SDK
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# 76T ;“ Android NDK 64Bits

EE T i NDK ( Native Development Kit) [4] » 5% & Fr #% & £ 4% Linux 647 ~ 4§
7 #7157 > B jni (java native interface) #7;% ¢ Jf L& = NDK BB jni Ao ¥ UGR
Android J& * 4238 rF e C/ICHAR L 4l R A K T &% —?i i *‘1@ ’ é”a‘*f’ ’ﬁ’%
Android sg# 42 % & §_ Android Ji& * 4258 B 2R rﬁ’iﬁi{t Frcdk o AME H {2
ENPLRHT o

Downloads Before installing the Android NDK, you must agree to the following terms and conditions.
| Platform S T d Conditi
Windows 32-bit 4g erms an onditions
) This is the Android Software Development Kit License Agreement
Windows 64-bit 51 1. Introduction
n 1.1 The Android Software Development Kit (referred to in this License Agreement as the "SDK" and
specifically including the Android system files, packaged APls, and Google APls add-ons) is licensed to you
Mac 05 X 32-bit 44 subject to the terms of this License Agreement. This License Agreement forms a legally binding contract
26 between you and Google in relation to your use of the SDK.
Mac DS X 64 bit a5 1.2 "Android” means the Android software stack for devices, as made available under the Android Open
i "l Source Project, which is located at the following URL: http://source.android.com/, as updated from time to
time.
27]
1.3"Google” means Google Inc., a Delaware corporation with principal place of business at 1600
Linux 32-bit (xB86) 4 Amphitheatre Parkway, Mountain View, CA 94043, United States.
24 -
', . .
Linux 64-bit (xB6) 42 I have read and agree with the above terms and conditions

®I T4 NDK

ﬁ%? : ﬁi@é{ﬁ NDK :};, 4 ¢ tar xvf android-ndk-r9-linux-x86_64.tar.bz2
BT AT P B T 4 I NDK JRR Ao B2 AT

1 ya@ya-P35-D53: ~/ F Il

ya@ya-P35-Ds3:~/ F&i$ tar xvf android-ndk-r9-linux-x86_64.tar.bz2 I

- /24 NDK

% 8 © j3R 45 SDK

=
™

ﬁ%SwT i\mAndrmd SDK #_ZIP #& 3\ e/ 4 ;}g‘j » e §_Ubuntu e73g %
Fﬁ‘ﬂﬁ ZIP &3¢ Eﬂifﬁ AN ;‘ﬁ*@‘nﬁ«‘fﬁ £ oo gk '«x—\l’e‘ * Ubuntu B]35 1 4 &
4 ZIP #h% >~ ¢ Ei * Ubuntu B 4 & % j3 & 45 SDK ﬁ;f—%—&r?]; BT o

= ‘&r

m
¥

Bk
i
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MrE(L): | [/

=58 v | A
il adtbundle-linux-x86_64-2013... 666.2 MB (=R
& IEEH EEIR P ARFEE S
1E 7E i BE i 18 P %2 PR ==
— LRI : adtbundle-linux-x86_64-2013072...
—_—

Archive: /home/yva/ F & adt-bundle-linux-x86...

| B |

W= 345 SDK

— B8 Linux FISBIRIR ¢

# 39 1 - SDK & NDK # 2 - P& 454 tsudo cp —rf adt-bundle-linux-x86_64-
20130729  android-ndk-r9  /usr/local/

% SDK ¥ NDK = ;F‘]z * 1@4@;“&& ) %—ﬁ’i@‘{ﬁ:’! % &3 B 3R B 4 android-ndk-r9
g adt-bundle-linux-x86_64-20130729f;f$w‘§ # #|/usr/local/ p 4 » 4B~ F1T o

lva@ya-P35-DS3:~/ F &S sudo cp -rf adt-bundle-linux-x86_64-28130729 android-ndk-r
9 fusr/flocal/ .
ya@ya-P35-0s3:~/ F&is

B~ # % SDK 2 NDK x /usr/local/ p 4%
# 2210 Sk profile 45 4 :sudo gedit /etc/profile

etc/profile #73¢ 2 eh3k Bt % 8>t Ubuntu #73 i@ # f;{ IR A SN R I JF,Z
BARNE G Vo LB FRB IR ¥k o 50k NDK e i 0 & R ffetc/profile
T B Ah % o426 X € NDK P & android-ndk-r92_ & /% > 4o @l 4“7 >

export NDK=/usr/local/android-ndk-r9

export PATH=$PATH:$NDK
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0 " profile (fetc) - gedit
IEE(F) fWE(E) WAR(v) BE(s) TR(T) (D) RKBAI(H)

RBBex - B 8 E=

'] profile #
if [ -r SL ]; then
aynisik

fi
done
unset i
fi
| #NDK]
export NDK=/usr/local/android-ndk-r9

export PATH=SPATH:SNDK
ﬁ@ﬁ? * Tab ??LEE: 8~ %’32 ‘1?%5 F fBA |

B4 % profile % ¢ #73 NDK g s

#H 21l kB i T4 dg &t osource fetc/profile
#-profile 4% 7% 14 < & * source i& 4y 4 X FEATH IR B R 2 ok o

=+ EBE Android BIE3IB1E :
%2812 1 Rl NDK 3 454 ¢ ndk-build

#H 2641 e NDK & 3 2 60425 hello-jni.c * % ipls# NDK B L322 &5 >
% 4= w42 5¢ > android-ndk-r9/samples/hello-jni & % P & > F & 435 % R P T (T
ndk-build i}” v 2 e iz B libhello-jniso 4o Bl 477 0 i B R4 & root 1R
TR A F AR KRR o

root@ya-P35-D53: fusrflocalfandroid-ndk-r9/samples/hello-jni

root@ya-P35-DS3: fusr/local/android-ndk-r9/samples/hello-jni# sudo gedit Jetc/profile
root@ya-P35-D53: fusrflocal/android-ndk-r9/samples/hello-jni# source fetc/profile
root@ya-P35-DS3: /usrflocal/android-ndk-r9/samples/hello-jni# ndk-build

Gdbserver : [arm-1inux-androideabi-4.6] libs/farmeabi/gdbserver
Gdbsetup : libs/armeabi/gdb.setup

Compile thumb : hello-jni <= hello-jni.c

SharedLibrary : libhello-jni.so

Install : libhello-jni.so == libsfarmeabi/libhello-jni.so
root@ya-P35-DS3: fusrflocal/android-ndk-r9/samples/hello-jni#

B+ Rl3* NDK Z3i

#H 13 1 17 eclipse 45 £ : Jeclipse

ﬁ%%’%’fﬁi{*ﬁ SDK' s enF 4 P 4 adt-bundle-linux-x86_64-20130729* ¢ 5 eclipse
2 osdk iz B F AP & 23] eclipse P 47 k3 7 eclipse 425 4o B+ - #1o o
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S " root@ya-P35-D53: fusrf/localfadt-bundle-linux-x86_64-20130729/eclipse
root@ya-P35-DS3: fusr/local/adt-bundle-1linux-x86_64-20130729# 1s

root@ya-P35-DS3: fusr/local/adt-bundle-1linux-x86_64-20130729# cd eclipse,-".:

root@ya-P35-DS3: ;usrfIDCdlfadt bundle-linux-x86 4—20130?29;ec11pse# 1s
i S eclipse.ini L pr :
epl-v10.html llbcalro swt.so
notice.html
root@ya-P35-DS3: fusr/local/adt-bundle-linux-xB6_64-20130729/eclipse# ./eclipse

B - - B ¥z eclipse

# Z#14 1 % % Android SDK

B kx eclipse s /f % % Android SDK » { #7% % SDK Manager * & #7:0 tools 2
Extras » 4cBl+ = #r71 > A 3 EH Android 4.3 -

3 7 Android SDK Manager

Packages Tools
SDK Path:

Packages
& Name APl Rev. Status
> & L Tools
E2 Android 4.3 (API 18)
L2 Android 4.2.2 (AP117)
2 Android 4.1.2 (API 16)
C2 Android 4.0.3 (API 15)
L2 Android 4.0 (API 14)
CZ Android 3.2 (API 13)
Ca2 Android 3.1 (API 12)
L2 Android 3.0 (API1 11)
E2 Android 2.3.3 (API 10)
2 Android 2.2 (API 8)
% Android 2.1 (API7)
C2 Android 1.6 (AP14)
C2 Android 1.5 (API 3)

v v ¥ ¥ ¥ v ¥V ¥ ¥ VvV ¥ ¥V ¥

show: [ Updates/New [ Installed _| Obsolete Select New or Updates |Install 11 packages..

Sort by: @ API level ") Repository Deselect All Delete 4 packages...
O

Done loading packages.

B+ - g #< % Android SDK

%55}%15 122 = Android it B

2 47 Android R B TS - BT RS ER 0 L WALPEEF AT
MR EL T RBARE  Ruafersirz o

# 2£16 : & = Android % %
BFFH - B Android & % > A2 &% LfLE Testo
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PO -~ BE3S INI 2T, -
% F1T 22 2 jni A6

- % Android & * #2;N R3Z£:E Y - B java #2583 vt v! C A28 > 2% C 2587
A Android hZpde Azt (A7 Al Y 2 3 8) 0 5% java AR R A jni A G AR e
Bz d Bl n C At iy e T g AR F 5 3% C 423 #7 include sHiREE 4% o A
F5 # Android & * £2.5% 27 jni 4258 & 8>t class  MainActivity 4c @] = #t5% > B¢ jni
fesiri— g 4 i C anded callstring() - £ #5 ¥ loadLibrary %4577 Android i * 425 £
¥ %% to-android-mk #C® > ZHci 2 Android fretrien C AN e k> ¢ o
Android.mk #% % p & LOCAL_MODULE b’“r:}ﬁ AL AT C AR R E 5 4B jni A2 &
w34 % Android & * 4250 o

MainActivity. java 22
package a.b.c:

= import android.OS.Bundle:D
public class MainActiwvity extends Actiwvity {

@0verride
= protected woid onCreate(Bundle savedInstanceState) 4
super .onCreate(savedInstanceState);
setContentview(R.layout.activity _main):
TextWView tw = new TextWView(this);
tw.setText{(callstring()):
setContentWiew(tw)

¥
static

£
System. loadlibrary{"to-android-mk"™):

public static matiwve String callstring():
+

B+ = % class MainActivity p 7 2 C 42:% 2 Si#ic
H A8 ZE 2 jni P& dp 4t mkdir jni

%2 jni S #cis 0 & Android & % B 4 Test @ #75 — B jni TR P &> 3% jni P & &
RN IE RS B

HH19 22 C F3 g ip £ * javah -classpath bin/classes/ -0 jni/jni-testh
a.b.c.MainActivity

fe B % P4k Test T 2 * javah & & 2 {REf 4% jni-testh > ¥ 3% EF 4% B jni P &

T 4oL e A o jni-testh B jni 4258 A o

|

(] = root@ya-P35-DS3: /homefya/workspace/Test
root@ya-P35-D53: /home/ya/workspace/Test# mkdir jni
root@ya-P35-D53: /home/ya/workspace/Test# 1s
AndroidManifest.xml proguard-project. txt
3 S ts project.properties

root@ya-P35-DS3: /home/ya/workspace/Test# javah -classpath bin/classes -o jni/jni-test.h a.b.c.MainActivity
root@ya-P35-DS3: /home/fya/workspace/Test# 1ls jni/

jni-test.h

root@ya-P35-D53: /homefyafworkspace/Test#

B+ = £ jni-test.h
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#3220 %Ik CAz5  4p 4 ° sudo gedit test.c

Bojni P AT iR C 4250 0 3% C 423 ¢ 4 include [k Suff jnih 12 2 9 3L 4 91 A
4 &0 jni-testh > e & fLe ﬁﬁﬁ%/ﬁ,i‘a B LA T Java BER 0 R %{Android %%
¢ Package ¢#-% jni class &AL & 3% jniclass T C St fL 0 & FHLF
g mAk Rk CAESN h e Lo Ao Bl T At o 22 CARSN g T ks Lt

B-F A L % ni A w425 T AR Android it AR i H s S E]—L; tv.setText
’l”“i’V—I rd o

Fp)tQYd P35-DS3: fhome/yva/workspace/Test/jni# sudo gedit test.c
e, teskt.c (yhome fyafworkspace/Test/jni) - gedit

=2 (F) #me8(E) #1R(Vv) #=|(s) T HE(T) (D) =REI(H)
PR - B e & = = A

test.c M
#include<jni.h>
#include<string. h=
#include" jni-test.h"

INIEXPORT jstring JINICALL Java_a_b_c_MainActivity_callstring
(INIEnv *env, Jjobject thiz)
{

return (*env) -> NewStringUTF(env, " SRpEEf+EE A2 -Eil#&EFR )
M

B+ 7 > testc

%’95}?21 ! %iE Android.mk  sudo gedit Android.mk

F 4% 2 jni P &% 3E Android.mk #% % - Android.mk £_GNU Makefile e7— $84 * %k
w NDK ¥R 4 9740 e L SueanFh2 T3 B+~ 25§ ¥ 5 Android.mk %
Bipe 7313 F M 01 LOCAL-PATH * kz iz kikh= 2z d > my-dir % S« 5t
ATk B2 S RiEw g v enp & (Android.mk #t#A2 P 4) ; 2~ CLEAR_VARS =
Al ik 2 B¢ fmézr LOCAL_MODULE ¥ LOCAL _SRC FILES =
“7dp T2 w0 F] 5 $3 GNU Make @ 5 o R 3 SAEEE LR S r«:ﬁ*
P72 2w & A Bl RRCOT RPN B i—“f ; 3~ LOCAL_ MODULE A Ap i i
L H (NDK Sid ks g p do4e P 7lib"m 3F ) » 2873 & & 5 to-android-mk > < ]
= loadLibrary @:\ﬁ;] »FERCE LR i m%sp,_ & # % libto-android-mk.so -
e & - B#sjs g’ 4 LOCAL_SRC_FILES # it Kikh % ¢4 T o Hh3=- -
“TH B C 425% 5 5~ BUILD_SHARED_LIBRARY dp T #-g& T ik bhniddr & <8 i 3
R o
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root@ya-P35-D53: /home/ya/workspace/Test/jni# sudo gedit Android.mk

B

Android.mk (fhomefyafworkspace/Test/jni) - gedit

1E%(F) #&9E(E) BE(V) #3(s) TR(T) X (D) XREh(H)

BREex - B8aer 5 EE

| Android.mk

lLOCAL_PATH := $(call my-dir)
include S(CLEAR_VARS)
LOCAL_MODULE := to-android-mk
LOCAL SRC _FILES := test.c
include $(BUILD_SHARED_LIBRARY)

B+ = £ > Android.mk

#HH22 T LR BL ¥ H 4p 4 ¢ source /etc/profile

FEz_ndk-build ¥ r2 2 74 > S4F L =t & ¥ source 45 4 %3k profile 4 vk > 1 AT R
Foak H AR B @ oH —’ﬁ BT

# 2823 © % C 425" ¥+ Android i library 45 4 ndk-build

& jni B 4&¢ @ * ndk-build 45 4 ii%pb—P\mF Fo(LAEE CAl) fro 2
fi & B H e libto-android-mk.so > %A% € 2 2 & Android & % P 4 Test T i
libs/armeabi B &xp > de@B L = #557 o

-~

root@ya-P35-DS3: /fhomefyafworkspace/Test

root@ya-P35-DS3: fhome/ya/workspace/Test/jni# source fetc/profile
root@ya-P35-DS3: fhome/ya/workspace/Test/jni# ndk-build
Android NDK: WARNING: APP_PLATFORM android-18 is larger than android:minSdkversion 8 in /

home/ya/workspace/Test/AndroidManifest.xml

Compile thumb : to-android-mk <= test.c

SharedLibrary : libto-android-mk.so

Install : libto-android-mk.so == libs/armeabi/libto-android-mk.so
root@ya-P35-DS3: fhome/ya/workspace/Test/jni#

B-Lt- AA4A®EIEERE

# 2824 Android Jis * A2 5% v v C A2 50

ﬁxlw‘b%mi #7 Android % % P 4 Test & é;,ir;ﬁ;%{@ Z2EF A ok A
&% {72 Android & * 425¢ MalnAct|V|ty T A E T test.c 7 ehig R BT
Pl s i~ #-Faf4 k) v @% Android & * 425¢ > ﬁrﬂ—L AT
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» &= bin
¥ &= jni
E: Android.mk

B jni-test.h

P test.c
v & libs 1§ Test
¥ = armeabi HEREARERAREER

& libto-android-mk.so

&l android-supportv4.jar
* = obj

B~ (AT R PE&EIRFESE

+=
é%‘%nﬂ%

AR G - RETR S Ubuntu TR kR 2T B NI shfRst o p 0 g T
T S i > B B RAN R ERME S (AT PR
Mo by EARY - BL AR ARIL DK (Fin A2 DA EREZB I £ Lt
% DK R FR* 2 pamF2 2 dpd I el nfe gy P HE 0 B RIRE
TR ARR T HFR S RN B T AE T o AR E INI ARl e B gD
SHMER AT RENAL > 5 BB AT ATRASS ZHI > T S22 NI
A23% 0 & @ B 148 T Android SR A2 50 o

LRs PP s A8, (78 200 4~ 3% ke g7 & B LW ,2011
2. www.ubuntu.com/download/desktop
3. developer.android.com/sdk/index.html

4. developer.android.com/tools/sdk/ndk/index.htm
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REFHORE RS F=tUl hERE-O=5FMUA I 55133-144H

Ph Keil uVision4gis® FreeRTOS B HLR
LPC1114/102
ompiling FreeRTOS By Keil uVision4 and Porting it On

LPC1114/102

Yun-Si Yang® Chang-DaTsai2 Jheng-Jie Yang®

TR NS BEI% T2 4 B 3¢ 4 Department of Electrical Engineering
2RISR EERR 4 BhEZEY  Department of Informatiom Technology
IEERHE K2 B R 4 &2 4= Department of Informatiom Technology

I
¥t e ARM Cortex MOf&k#JE@)@’* I F R 0 Keil-MDK 2.2 3 7/ & 55
EN S F sl ¥ NI Vi et IRV-F18  F At oy ’ﬁﬂ‘ﬂ— i P g o~ 3

T'F?‘F i *fu"“ﬂt#’fﬂwa— BRAFEH > P g x—m“r’ﬂ’gtﬁ'»' MPRTEE SRR D
e 4 &K oit & L6 Tk FreeRTOS 7 B B LR * ch ey » L IvE %
k) Mﬂ 7 2B rn)].} {lé * Keil-MDK 4 :¥ FreeRTOS  #; & >t ARM Cortex-MO0 -

ARM Cortex-MO#c##1 % F 7 Ip X 44458 > 7 B3 A NXP = 2 #74 &2 DIP
$# 0 LPCLI14FN28/1028c i 41 B R 2 ¥ i & %7 2 e ™ » FIpR 24T T @ ¥
LPC1114FN28/102 % i* 5 FreeRTOS erift4£-L 5 » e &_FreeRTOS F % #73& T#I—m%ii\l,%
& F % GCC ¥ E e LPCXpresso 1 it 53 "8 41 %% » LPCXpresso £ NXP = & #74%

L R HFRBFERB T A ERT VR > @ ﬁ(,,. 7= e Keil-MDK F’“‘}I% 7]
”E;{ iz ARMCC % ®E @ &2 %F FreeRTOS F ok eni® ¥ k5> KM T 2
fg 2 o 4 f2 4 0 v Kei-MDK B 2 Iﬁ B % ¥ FreeRTOS * # 48 %
LPC1114FN28/102 > 242 B #-to A > ¢ — 5 mp o

BT : g SR A MR - R E
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ABSTRACT

Keil-MDK is a very popular development kit to develop applications for ARM Cortex-
MO microcontroller. In order to enable the microcontroller to be used in complicated
applications, it is necessary to port a real-time embedded operating system on this
microcontroller. FreeRTOS is a possible solution because it is a popular, inexpensive, and
efficient real-time embedded operating system though there are many real-time embedded
operating systems today. This study aims at using Keil-MDK to compile FreeRTOS and
porting on ARM Cortex-MO.

Although there are many packages for ARM Cortex-MO0, the LPC1114FN28/102
provided by NXP company is for dual in-line package (DIP) very suitable for educational
training. Therefore, this study chooses LPC1114FN28/102 as platform for porting FreeRTOS.
The OS program provided by official website of FreeRTOS uses LPCXpresso with GCC
compiler to compile the FreeRTOS program. However, the LPCXpresso provided by NXP
company is unpopular and not suitable for educational training. More worse, the popular Keil-
MDK with ARMCC compiler cannot compile the FreeRTOS program. We solve the
compiling problem using Keil-MDK and port FreeRTOS on LPC1114FN28/102 successfully.
The procedures for this compilation will be illustrated step by step.

Keyword : real-time embedded operating system ~ microcontroller ~ compiler
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falk

I

> Al

FreeRTOS % - Big & & ® —;t‘ ﬂ,m@r NN T TR L] 0 BEAR T S R R 4K
AFG A YA )a i "“‘F HTEEFFTERFE > Fp R FreeRTOS %17 {
e FE O T R RRERIEF T Ao FTHET BLY > ATy R
F 22 4L BRRIEOTEEEE L FreeRTOS » ki = - 245 %8 # iz
B oo

A NXP LEMPrd gen ki a3 0 FreeRTOS § 2 #rt el gi 2
3 NXP =@ p ¢ & &eh LPCxpresso[2] » e % L hjpicdr#1 BB % 1 £ 5 Kelil
uVision4[3] - :gjg Bchr | B F 1 L e i AR A 2 2 kB 4 2 L e LPCxpresso -
TR R P FIETAGR 2 ERET I FonF > {FPFEKTVRDEY > A
gy eng 85 o 4 FreeRTOS | = #7439 LPCxpresso :z % % & 7 Keil uVisiond &k =
= ¥ ¥F FreeRTOS - # # {2 FreeRTOS 3] ARM Cortex-M0O LPC1114 FN28/102:z%¢ DIP
ka1 B Y [4] 0 12k Keil B 1% F2. FreeRTOS &0 /v 7

& ARM SHCASE B REY o M A FIBe 7 o A SIHd 7045 < S K i 4 B
REFE > LA EH LI PR m G E o A TS
FreeRTOS 23 L - 7 LPC1114 FN28/102% DIP & 55 » T & & * fgo 5 v k1)

PR B A TRATMET G S Y YRR o BRI B P %
S50MHz » g2 — & Ffl e 2284 457 > #42 & % FreeRTOS #{Eied & 2 € 5
REERPRFEF A QoI RBE LY B RSBt E LR s  REF
PEHEFRADFESTEFASRF *’FUL » F| AR B 2 HOt A E R K
e

<

e

/\:\

I

-

e
Y
!

- o

8 BfFPRR

BAARING > Afge e s i ARM Cortex-M0 3 i ehfl & § B2 47
B RV @ 7 RS-232:8 {75 ISP &4 * B 423 Keil-MDK ¢ gﬁm JTAG &
o RIS TP % L & ok Keil uVisiond o

V MEEEEIBIES

J_FreeRTOS F 4} ™ LA ATk & V742 Gf2RGFE T L7 &35 Cortex-MO
’aﬁﬂ\m?‘f'{ v ho @] - T e
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4 ), FreeRTOSV7.4.2
a |, FreeRTOS
a L Demo
| . CORTEX_MO_LPC1114 | PCXpresso |

CORTEX_MO_STM32F0518_IAR
Bl &R 55 AT FreeRTOS
EE AL & P AT 0 FreeRTOS #h % B2 A P > 2 FreeRTOS F = 1 A & & Cortex-MO

AR B AL R 0 P *%‘ AN Zk"f i\ » B AR RS o BB EF AL AL W
a2 (6B ZE > 0% 4of - o

[z core_cmooh [k croutine o
b croutine.h [k FreeRTOSCommonHooks o
[k FreeRTOS. B hea 2 -
I:L FreeRTOSCommonHooks_h I | list CI‘-:'_ i
[k FreeRTOSConfig.h = pc_'r_tc

list. [k queLe o
|k LR 1o b Bl tasksc

MU wra ppeeers b -

T -

B oortabio. [k timmers.c
=k Eortrmacro.h Source
=k proidef=_h
[k queue_h core crrdl oo
[k Stackhiacros h e strsterm LPCL oo ||
|k swstern_ LPCL o< h I
=k task h CMhMM SIS

tirmers_h include

b | |
ChASIS imnclude Source

Fl= S bR o A

3 B L CMSIS -~ include ¥2 Source = & 3 &

\\,1
e
2
il
it
.
iy
E=1)
pihud
‘E
»¥
£
Eli
(w

\_

2 1CMSIS FAL % & % fmnb

\FreeRTOSV7.4.2\FreeRTOS\Demo\CORTEX_ MO0 LPC1114 L
PCXpresso\CMSISv2p00_LPC11xx\src

core_cm0.c system_LPC11xx.c
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# 2 Source FAL & & Fh %k ub

\FreeRTOSV7.4.2\FreeRTOS\Source

queue.c tasks.c list.c timers.c croutine.c

\FreeRTOSV7.4.2\FreeRTOS\Source\portable\MemMang

heap_1.c

\FreeRTOSV7.4.2\FreeRTOS\Source\portable\GCC\ARM_CMO0

port.c

\FreeRTOSV7.4.2\FreeRTOS\Demo\CORTEX_ MO0 LPC1114 L
PCXpresso\RTOSDemo\Source

main.c

=

# 3include F L & & 4 & imnk

\FreeRTOSV7.4.2\FreeRTOS\Demo\CORTEX_MO0_LPC1114 L
PCXpresso\CMSISv2p00_LPC11xx\inc

system_LPC11x | core_cmFunc.

core cmO0.h | core cminstr.h
- - x.h h

\FreeRTOSV7.4.2\FreeRTOS\Source\include

projdefs.h FreeRTOS.h queue.h croutine.h

semphr.h StackMacros.h | task.h portable.h

list.h timers. h mpu_wrappers.h

\FreeRTOSV7.4.2\FreeRTOS\Demo\CORTEX_MO0_LPC1114 L
PCXpresso\RTOSDemo\Source

FreeRTOSConfig.h

\FreeRTOSV7.4.2\FreeRTOS\Demo\CORTEX_MO0_LPC1114 L
PCXpresso\CMSISv2p00_LPC11xx\inc

LPC11xx.h

\FreeRTOSV7.4.2\FreeRTOS\Source\portable\GCC\ARM_CMO0

Portmacro.h

137
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K16 & Keil uVisiond® 373 - B % % > 5] s 0 BhiE mﬁ‘, od 3 AFT Y it
* NXP #14 & &7 LPC1114 FN28/102¢~% rr B T FER NXP 2w &7
= 45 3] LPC1114/102:% &) 55 > 4B = #77¢ > % 4_Keil uVisionds= & i 5, > 7 i € 45 7
Tl B AR K RT R RATRATE -

» $817 Keil uVisiond EZETEAIEEE :

BFNRAE LR LT aATE 29 4o rstartup_LPCLIXX.S" 5 B 4% 3 » 1530
& iE 3 A yes o

r
Select Device for Target Target 1° u

crr |
Vendor:  NXP founded by Philips
Device: LPC1114/102
Toolset:  ARM
Data base Description:
£ LPC1113/302 - ARM Cortex-M0 processor: -
£ LPC1113/303 -running at frequencies of up to 50 MHz F
= g.legtnledw‘:'e%oergd Intemupt Cornttroller (NVIC)
| _ - Serial Wire ug =
~ha LPCTT14/7200 (]| |- System tick timer
~£4 LPC1114/202
-£3 LPC1114/203 Memory: _ _
£ LPC1114/301 = iiléES:':an-tr:‘lﬂﬂlp Flash (ISF and I1AP via on-chip bootloader software)
-£1 LPC1114/302 i
-£1 LPC1114/303 Digital peripherals:
£ LPC1114/323 - 22 General Purpose 140 {GPIC) pins
£ LPC1114/333 - GPIO pins can be used as edge/level sensitive intemupt sources
£ LPCT114LVA03 - High-cument source output driver (20 mA) on one pin
- High-curmrent sink driver (20 mA) on true open-drain pins
% Lf‘t_ﬂ 1 1‘_“—}":"'?"“3 - - 4 general purpose counter/timers -
1 [ I | b < n | r
ok | Cancel | Help |

B= 2= #% %iEH# NXP 2 LPC1114/102 CPU

RABRE2L 0 TTALEARTY gHEERHE BRFREY S IRV D
Br o RErHEIEZEFIHFRE TR 2RI RRED P L

Group > &~ % % CMSIS ~ Source ¥ Main > # ¢ CMSIS ¥ Source #7#& 7 e C X 4r
12 228 Rl 7 2 Files #777 » @ Main p 7 #2c  j FreeRTOS F & #7 T L 1
main.c (& £ mJ2) > EFEZ F4e » ERFEACRT 77 0 TR BB ZHRT P B Ao

* TR o
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T 5

Fuoject Components | FolfersExtensions | Books | | Bocks |
1.
‘ijectTargets: X+ |Gr0ups 4+ + |F\|es: |+ ]|Gmups: = W r
core_cml.c l Source Group 1 croutine.c
system_LPC1hoce FreeRTOSCommonHooks .
heap_1c
list.c
port.c
queue.c
tasks.c
timers.c
2. 2.
= i [ Asdre
ok | cama | mh | oK | Concel | He

Blz CMSIS ¥7 Source z_ #£ % M %

r.usm:nnsl Eools I

"~ I = I |Emups:
|

Source Group 1

CMSsISs
2. [ ——

| O | Cancel |
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Project o [&E)

= £5 Source Group 1
L [#] startup_LPCllaocs

FreeRTOSCommaonH
heap_1.c
list.c
port.c
Queus.c
tasks.c
tirmers.c

~-{Z3 Main

)
o
Rl
b
Eli

& XA

REmEr 200 AN wR SR ERCICHEAT > 76
Include Paths * —T’?ig Y ﬁ_x,{g:_ 7"’ ‘5 gﬁn‘#‘ FreeRTOS *#+ _Q m*g_‘;?ﬁ_g’ T
include 34 & #7 iz o

F 8 % RS232% } &4k o PIJEEH Output # F » I #T = 1 Create HEX File §
FAk (FFRAJE) ot 17 AT HFR (S ué * Flash Magic #ic 88 #-#7 % 3% eh
HEX #'&4- 3 LPC1114/102°¢ -

.
Deie | Tupt | Out | Ling | Ve [CEP Jom | i | Do | it Setp Conpir s Pt
\CORTEX_MO_LPC1114_LPCXpresso'include . D
- Preprocessor Symbols 4;

Define: I

Undsfine: |
- Language / Code Generation
I S ANGIC Varings
Otimztion: |Level 000 * [ Enum Cortaingr always int <unspecfied: ]‘
[ Optimize for Time [ Plain Charis Signed [ Thumb bode
[ Split Load and Store Muiple [ ReadOrly Postion ndependent [ No Auto Includes K,
™ One ELF Section per Funclion " Read-Wrte Postion Indspendent
0K Cancel
) | o

Eﬂ: |\CORTEX_MU_LPC1Hd_LPCKurasso\mduda J

Mise I
Cantrols
Compler | -cpu Cortex-M0-D_EVAL g -00 -apes=irterwork 1 \CORTEX_M0_LPC1114 LPCHoressa »

control \include:
sfring

Caneel | Detls |
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= ZERRNT :

BFIRBHIERS & FART Y % startup_LPClIxx.s > i ecH @ = B Sk & 4
SVC_Handler ~ PendSV_Handler £ SysTick_Handler » i & #-2 7 fif:x i FreeRTOS *7
¥_3 ¢h vPortSVCHandler ~ xPortPendSVHandler £2 xPortSysTickHandler » 4@ ~ #151 »
B oxw At s bR (23048 &oport.c) o

startup_LPC11xts

52
53
54 ; Vector Table Mapped to Address 0 at Reset 54 ; Vector Table Mapped to Address 0 at Reset
55 &
56 LRER RESET, DATA, READONLY 36 LRER RESET, DATA, READONLY
57 EXPORT _ Vectors 57 EXPORT Vectors
58 58 EXTERN vPortSVCHandler
58 _ Vectors OCD _ initial =p 59 EXTERN xPortPend5VHandler
&0 ICD  Reset Handler &0 EXTERN xPortiysTickiandley
61 DCD NMI Handler 61
62 DCh HardFault _Handler 62 _ Vectors Dco __initial ap
63 DCD 0 63 OCD Reset Handler
64 OCD 0 64 DCD HMI Handler
65 DCD 0 65 DCD HardFault Handler
66 DCD 0 66 DCD 0
&7 DCD 0 &7 DCD 0
68 DCD 0 68 DCD 0
69 DCD 0 69 DCD 0
70 DCD 5VC Handler 70 DCD 0
i DCD 0 71 DCD 0
12 DCD 0 72 DCD 0 :
13 DCD Pend5V Handler 73 | i) YPorsoVCHandler |
T4 DCD SysTick Handler 74 OCD 0 :
15 75 DCD 0
76 OCD ¥PortPend5VHandler
77 LCD xPortSysTickHandler
18

Bl ~ 2 ez startup_LPCLIxx.s 4% ¢ e &

B ¥ & B 1B :x FreeRTOSConfigh e 2 p Z 4B 4 77 ¢ 1~ & &
FreeRTOSConfig.h ¥ 857z f% & # “f iE LS EARR Y F it ##EF %2 A
7 CreateProjectDirectoryStructure.bat i& B # = 4% - 2 ~ # < SUpE R % B LR
SystemCoreClock { #z % SystemFrequency 3 ~ #-n e & T & H | K,ért °
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1

X B85 I| #zrror Ensure CreateProjectDirectoryStructure.bat has been executed before building. See comment immediately abav4

1.

& 100 | extern uint32_t SystemCoreClock:
101 2
102 | #define configUSE_PREEMPTION
103 | #define configUSE_IDLE_HOCOK
104 | #define configUSE_TICK_HOOK

@ 105 | #define configCPU_CLOCK HZ

—_ O e

SystemCoreClock )

@ 100 | extern uint32_t SystemFrequency;

101

102 | #define configUSE_PREEMPTICN 1

103 | #define configUSE_IDLE HOOK 0

104 | #define configUSE_TICK HOOK 1
{

@ 105 | #define configCPU_CLOCK_HZ SystemFrequency )

147 H/* Definitions that map the FreeRT0OS port interrupt handlers to their CMSIS
148 -standard names — or at Jeast those used in the unmodified vector table. */
149 |(|#define vPortSVCHandler 5VCall Handler

150 ||#defi xPortPend5VHandler Pend5V Handler
151 |(|#define xPortSysTickHandler SysTick Handler
152
153 | #endif /* FREERTOS_CONFIG_H */

(%)

B4 2 :x FreeRTOSConfig.h #% %

# 7T ki x system_LPCllxx.c & system LPClixxh fh & p 7 0 #4975
SystemCoreClock % f#z = SystemFrequency - ® SystemCoreClockUpdate ¢ fiiz =
SystemFrequencyUpdate -

S

£ kigecportcr FARBL Bir Bk 2 o

111 |wvoid xPortPend5VHandler( woid ) _ attribute  ({ naked });
112 | void xPortSysTickHandler| woid ):
113 | void vPortSVCHandler (| woid ) attribute [{ naked }):

114 [/ *
115 ﬁ? # Btart first task is a separate function so it can be tested in iscolation.
116 */

117 |5tatic wvold vPortStartFirstTask( void ) _ attribute  (( naked ]]:l

114 vold =#PortPendSVHandler (void):
115 wvoid xPortSysTickHandler (wvoid):
118 wvoid vPortSVCHandler (void):

117

118 [/ *
119[f # Start first task is a separate function so it can be tested in i=sclation.
120 *f

121 |static woid vPortStartFirstTask( woid ): |

B+ ez portcihdz Sdks 2
£ =B+ - 2 B+ = 4 93z vPortStartFirstTask ~ vPortSV

CHandler ¥ xPortPendSVHandler z #2557 > 2 ¢ _asm &3 B &Ksma 25— BRR > &
XPortSysTickHandler 7 7f { #z o
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169 vwoid vPortStartFirstTask( void ) 166 |_asm void vPortStartFirstTask(| wvoid }l
170 i 167 [

171 __asm velatile| 168

172 " movs ro, #0x00 \n" /* 163 movs rd, #0x00
173 " ldr x0, [z0] \n" 170 ldr r0, [r0]
174 " m=r msp, rod Yo" S* S 171 msr msp, r0
175 " cpsie i Yo" /& Glol 172 cpsie i

176 " sve 0O \n" /* Sysi 173 sve O

177 " nop \n" 174 nop

178 ): 175 | }

179 3}

Bl-- - 12 :x port.c 4% % 2. vPortStartFirstTask

141 | void vPortSVCHandler( void )|

141 I_asm void vPortSVCHandler| wvoid }|

142 1
142 [
H - SAMFOlARLLE f 3 EC LJ‘lextern XCurrentTCB; |
144 ® 1dr r3, pxCurrentTCBConst2 “n" /* Restore e PRESER‘."ES 5
145 * 1dr rl; [£3] \n" /* Use pxCurrentTCB s
146 " 1dr £0, [zl] \n® /* The first item i
146 ldr =3
147 " add r0, r0, #16 \n" /* Move to the hi S 1d: il’ _‘:‘ LA
148 " ldmia r0!, {r4-r7} \n® /* Pop the high e e rO' (r1]
" B8 n" 3
hid Ty 1o, 14 o 149 adds r0, ro, 16
150 = mov £9, 5 NI i
5 150 ldmia r0!, {r4-cT}
151 = mov rlD, ©6 \n"
33 151 mov r8, r4
152 = mov rll, =7 \n"
153 2 \n® 152 mov r8, rS
= 153 mov rilf0, ré
154 " msr psp, r0 “n" /* Remember the .. i
155 = \o" 154 mov rll, rT
= 155
156 ®* sub r0, r0, #32 \n®" /* Go back for th S S 50
157 " ldmia r0!, {r4-r7i \n" /* Baop 2 Pty
158 - 1 14 n" /* OR R14 with Ox0d
il I Nor 4 e B 158 subs 0, 0, #32
159 " movs r0, #0x0d % i)
= 159 ldmia ro0!, {r4-rT}
160 * arr ©l; ©0 \n"
= 160 mov rl, rl4
161 = Ex Tt 1 z
162 = \n® 16l movs r0, F0x0d
. = 162 orrs rl, ¢l
163 ®" . align 2 An™ s g
164 *pxCurrentTCBConst2: .word pxCurrentTCE \n"
165 )i 164 |}
166 3}

Bl - = 2 :z port.c #% % 2. vPortSVCHandler

244 +void xPortPend3VHandler({ woid )

245 H{ 241 |_asm void xPortPend5VHandler | woid }I
246 /* This is a naked function. */ 242 1

247 243 /* This is a naked function. */
248 __asm volatile Z44

249 { 245 SRLEIN DRCUIIEntICE:
250 " mrs rl, psp \n" 246 extern vIaskSwitchContext;
251 " \n" 247

252 " 1dr r3, pxCurrentTCEConst \n" /* Get the 248 PRESERVES

253 " 1dr r2, [r3] \n" 248

254 " \n" 250

255 " sub rd, rd, #32 “\n" /* Make space i 251

25§ " ostr r0, [r2] \n" /% Save the new t 252 ldr r2, [r3]

257 " stmia ro!, {r4-r7} \n" /* Store the 253

258 " mov r4, r8 \n" /* Store the hj 254 subs r0, r0, #32
259 " mov r5, rd \n" 255 str r0, [r2]

280 " mov ré&, rlod nn 256 stmia r0!, {r4-r7}
261 " mov r7, rll o 257 mov rd4, r8

262 " stmia ro!, {r4-r7} \n" 258 mov r5, r39

263 " An" 259 mov ré, rld

264 " push {r3, rl4} ot 280 mov r7, rll

265 " cpsid i wn® 261 stmia r0!, {r4-r7}
266 " bl wTaskSwitchContext \n" 262 push {r3, rl4}

287 " cpsie 1 \n" 263 cpsid i

268 " pop {r2, r3} \n" /* 1r goes in r3, 264 bl vTaskSwitchContext
269 " \n" 265 cpsie i

270 " 1dr rl, [r2] \n" 266 pop {r2, r3

271 ™ 1dr r0, [rl] “n" /#% The first iter 267 ldr rl, [z2]

272 " add x0, 0, #16 “n" /* Move to the 268 ldr r0, [zl1]

273 " ldmia r0!, {r4-rT7} \n" /* Pop the hi 269 adds r0, ro, #1é
274 " mov rd&, r4 mm 270 ldmia r0!, {r4-r7}
275 " mov r3, rs5 hn" 271 mov r8, r4

276 " mov rl0, ré \n" 272 mov r9, r5

277 " mov rll, r7 \n" 273 mov rld, xré

278 " \n" 274 mov rll, x7

279 " msr psp, 0 \n" /* Remember the 1 275 msr psp, r0

280 " \n" 276 subs r0, ro, #32
281 " gub r0, ro, #32 \n" /* Go back for 277 ldmia r0!, {r4-rT7}
282 " ldmia r0!, {r4-rT} \n" /* Pt 278 bx r3

283 " \n" 279

284 " bx r3 \n" 280 -1}

285 " \n"

286 " .align 2 \n"

287 "prCurrentTCBConst: .word pxCurrentTCB "

2B8 1

289 -1}

Bl = 2 port.c 4% % 2. xPortPendSVHandler
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The efficiency evaluation of odor reduction of bottom ash
in modified expand bed reactor

e Bl &7 57 BT EEg
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Abstract

In order to solve the odor emission from bottom ash in garbage incineration plant, the
odor reduction of bottom ash, using with expand bed reactor, was distinguished, but the
efficiency odor reduction of bottom ash in the expand bed reactor was still improvement.
The condition of lab-scale expand bed reactor, including the pore size of bottom ash loading
plate, the ratio of bottom area and effective height of the reactor and the ratio of air diversion
pipe length and effective height of the bottom reactor, had been investigated in this study.
The conditions for the optimal efficiency of odor reduction from bottom ash in lab-scale
reactor, including the temperature of thermal desorption reaction controlled at 200°C, size of
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bottom ash in 4.76 mm below, the pore size of bottom ash loading platey=2.00 mm, the flow
rate of air and CO, 5.0 L/min to air, 0.1 L/min to CO,, the ratio of bottom area and effective
height of the reactor controlled at 1:4 and the ratio of air diversion pipe length and effective
height of the bottom reactor 1:3, respectively. Correlatively, while the lapsed time of
examination reduced from 2.0 hours to 1.5 hours, the odor strength of bottom ash was reduced
from 800 to 100, significantly. The odor of bottom ash has reduced significantly in
modified lab-scale expand bed reactor, and saving energy and reducing carbon emission with
the temperature and CO, of incinerator flue emission were achieved, simultaneously.

Keywords : Bottom ash, Modified expand bad reactor, Thermal desorption, Electronic nose,
Odor intensity unit (OIU).
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Flow rate of this study

Table 1 The parameter of tests for modified expanded bed reactor

Test | odor reduction by air | odor reduction by air ,
Parameter and heat heat and carbonation
induced gas Air Air and CO,
particle size of bottom ash [mm] 4.76
pore size of bottom ash loading plate [mm)] 2.00 ~ 4.76
temperature of thermal desorption reaction [C] 150 ~ 175 ~ 200 150 ~ 200
flow rate of air [L/min] 3.0~4.0~5.0 5.0
flow rate of CO, [L/min] - 0.1
time at sampling [min] 30 ~60~90 ~ 120
ratio of bottom area and effective height .
[R : H] 1:1 1:3-1:4
of the reactor
the rat1c3 of al.r diversion pipe length and [h : h2] 101 1:1+1:3
effective height of the bottom reactor

1. h2, h1l:shown as the ratio of air diversion pipe length and effective height of the bottom reactor.

2. R, H: shown as ratio of bottom area and effective height of the reactor.
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operation system expanded bed reactor
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Table 2 Characteristics of bottom ashes
. distribution | Odor
. . particle }
item range item range size[mm] of particle | strength
size [%] [-]
pH [-] 11.36~12.24 | Pb[mg/L] N.D.~0.340 >4.760 31 800
chloride [mg/L] 0.34~0.76 Cu [mg/L] | 0.205~0.904 | 4.760~2.000 39 793
moisture [%] 12.86~19.35 | Cr[mg/L] N.D.~0.218 | 2.000~0.840 14 553
ignition loss [%] | 1.11~2.64 | Cr*" [mg/L] | N.D.~0.160 | 0.840~0.710 6 206
Se [mg/L] N.D.~0.043 | As[mg/L] N.D.~0.114 | 0.710~0.500 4 172
Ba [mg/L] N.D.~1.730 | Hg[mg/L] | N.D.~0.0005 | 0.500~0.350 3 150
Cd [mg/L] N.D.~0.305 0.350~0.150 2 129
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ABSTRACT

Taiwan fishing port facing the land and sea pollution problems and tourism pressures of
population growth and sustainable development issues. This paper studies low-carbon leisure,
natural harmony and environmentally friendly concepts such as three, using with rainwater
recycling system, the base greening, waste of resources and combined with calculating carbon
emissions and environmental education for a northern fishing port for the planning of green
leisure fishing port. The average monthly rainfall is recycled 31,787 ton of rainwater
recycling system at last time calculation, substitute the toilet water and gardens water. In this
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research, 46% of green coverage rate is in line with green building standards above,
deciduous generated by resource processing, handling at least 20%. Moreover, to invite the
public, domestic and foreign artists from 2 to 4, creating public art, subject to marine
pollution, health, leisure, natural harmony, the use of the material is discarded driftwood,
plastic waste, etc., propaganda is the use of local marine patrol team to strengthen people's
concept for green leisure fishing port. Calculating green leisure fishing port of carbon
emissions, Annual reduction in emissions of 452,041.33 kg-CO; e / year, so to achieve carbon
neutrality.

Keywords: green leisure fishing port, water reuse, greenery, waste recycling
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Design and Implementation of Self-Proofing System of Printed
Form Document and On-line Database
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ABSTRACT

Personal signature is necessary for almost all the application system and which is
required process for legial issues as the digital or physical evidence. Digital signature is
sufficient to meet the the personal signature requirement. However, physical signatures are
required for most of the official application process because of the accessibility to complete
the legal evidence for self-authorizing needs. The cost and accuracy of proof-reading are too
high for most application process. In this paper, a system was designed to do the self-proofing
between the electronic database and printed form with persional signiture which can solve the
cost and accuracy problems of proof-reading and keep the automatic system efficiently. The
proposed system was implemented for the application process of JSAC (Joint Selection
Admission Committee of Technological & Vocational Colleges and Universities) and the
analysis of the system performance and efficiency are provided.

Keywords: physical signature, digital signature, proof-reading, application process.
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R(X,S)=(X<<s)v (x>>32-5)» F ~w ZfSHiz~ o

FXy,2) =(XAY) v (=XAZ);
GXY,)=(XAY)V(yA—=2);
H(xy,2) =x®@y®z;
IX,y,2)=y® (Xv—=2)-

FF(a, b, ¢, d, x, s, ac) = R(b+a((a+F(b,c,d)+x+ac), s) ;
GG(a, b, ¢, d, x, s, ac) = R(b+a((a+G(b,c,d)+x+ac), s) ;
HH(a, b, c, d, X, s, ac) = R(b+a((a+H(b,c,d)+x+ac), s) ;
ll(a, b, c, d, X, s, ac) = R(b+a((a+1(b,c,d)+x+ac), s) -

HYFY 32 2 &

A Mbith B i~z ANDiEE ;
v i bty H ~2 OR:Z & ;
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— bty B 2 AHEE
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HIHAL D HHI A DL FHE o HR512 DISTH T A - F TR AT
20321 & g & #UX[0], X[1], ..., X[15]® - i % % % #ca=A, b=B, c=C,
d=D -

#HA2% - w & L F T 165 E
a=FF (a, b, c, d, x[0], 7, 0xd76aa478);
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d=FF (d, a, b, ¢, x[1], 12, 0xe8c7h756);
c=FF (c, d, a, b, x[2], 17, 0x242070db);
b=FF (b, c, d, a, x[3], 22, Oxclbdceee);
a=FF (a, b, c, d, x[4], 7, 0xf57cOfaf);
d=FF (d, a, b, c, x[5], 12, 0x4787c62a);
c=FF (c, d, a, b, x[6], 17, 0xa8304613);
b=FF (b, c, d, a, Xx[7], 22, 0xfd469501);
a=FF (a, b, c, d, x[8], 7, 0x698098d8);
d=FF (d, a, b, ¢, x[9], 12, 0x8b44f7af);
c=FF (c, d, a, b, x[10], 17, Oxffff5bb1);
b=FF (b, c, d, a, x[11], 22, 0x895cd7be);
a=FF (a, b, c, d, x[12], 7, 0x6b901122);
d=FF (d, a, b, c, x[13], 12, 0xfd987193);
c=FF (c, d, a, b, x[14], 17, 0xa679438e);
b=FF (b, c, d, a, x[15], 22, 0x49b40821);

HHAIE - w £ L F N TI6RE
a=GG (a, b, ¢, d, x[1], 5, 0xf61e2562);
d=GG (d, a, b, ¢, x[6], 9, 0xc040b340);
c=GG (c, d, a, b, x[11], 14, 0x265e5a51);
b=GG (b, c, d, a, X[0], 20, 0xe9b6c7aa);
a=GG (a, b, ¢, d, x[5], 5, 0xd62f105d);
d=GG (d, a, b, ¢, x[10], 9, 0x2441453);
c=GG (c, d, a, b, x[15], 14, 0xd8ale681);
b=GG (b, c, d, a, x[4], 20, 0xe7d3fbc8);
a=GG (a, b, ¢, d, x[9], 5, 0x21elcdeb);
d=GG (d, a, b, ¢, x[14], 9, 0xc33707d6);
c=GG (c, d, a, b, x[3], 14, 0xf4d50d87);
d=GG (b, c, d, a, x[8], 20, 0x455al4ed);
a=GG (a, b, ¢, d, x[13], 5, 0xa9e3e905);
d=GG (d, a, b, ¢, x[2], 9, Oxfcefa3f8);
c=GG (c, d, a, b, X[7], 14, 0x676f02d9
b=GG (b, c, d, a, x[12], 20, 0x8d2a4c8a);

HAAAT Zw £ EF LT I6RGE

a=HH (a, b, c, d, x[5], 4, 0xfffa3942);
d=HH (d, a, b, c, x[8], 11, 0x8771f681);
c=HH (c, d, a, b, x[11], 16, 0x6d9d6122);
b=HH (b, c, d, a, x[14], 23, 0xfde5380c);
a=HH (a, b, c, d, x[1], 4, Oxadbeead4);
d=HH (d, a, b, c, x[4], 11, 0x4bdecfa9);
c=HH (c, d, a, b, x[7], 16, 0xf6bb4b60);
b=HH (b, c, d, a, x[10], 23, Oxbebfbc70);
a=HH (a, b, c, d, x[13], 4, 0x289b7ec6);
d=HH (d, a, b, c, x[0], 11, Oxeaal27fa);
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c=HH (c, d, a, b, x[3], 16, 0xd4ef3085);
b=HH (b, c, d, a, x[6], 23, 0x4881d05);
a=HH (a, b, c, d, x[9], 4, 0xd9d4d039);
d=HH (d, a, b, c, x[12], 11, 0xe6db99e5);
c=HH (c, d, a, b, x[15], 16, 0x1fa27cf8);
b=HH (b, c, d, a, x[2], 23, 0xc4ac5665);

ﬁ%m5¥m?€!@FUTmﬁ?£

a=ll (a, b, ¢, d, x[0], 6, 0xf4292244);
d=I1(d, a, b, c, x[7], 10, 0x432aff97);
c=Il1(c, d, a, b, x[14], 15, Oxab9423a7);
b=I1 (b, c, d, a, x[5], 21, 0xfc93a039);
a=lIl (a, b, c, d, x[12], 6, 0x655b59c3);
d=I1(d, a, b, c, x[3], 10, 0x8f0ccc92);
c=I1(c, d, a, b, x[10], 15, Oxffeff47d);
b=I1 (b, c, d, a, x[1], 21, 0x85845dd1);
a=Il (a, b, c, d, x[8], 6, 0x6fa87e4f);
d=I1(d, a, b, c, x[15], 10, Oxfe2ce6e0);
c=Il1(c, d, a, b, x[6], 15, 0xa3014314);
b=I1 (b, c, d, a, x[13], 21, 0x4e0811al);
a=ll(a, b, c, d, x[4], 6, 0xf7537e82);
d=I1(d, a, b, c, x[11], 10, 0xbd3af235);
c=I1(c, d, a, b, x[2], 15, 0x2ad7d2bb);
b=I1 (b, c, d, a, X[9], 21, Oxeb86d391);
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Abstract

This paper combines universal design principles, the TRIZ method, and the
brainstorming method, and figures out resolutions of the grip ball. It further designs the
products to improve health care problem. First, the questionnaire was conducted to 39 units of
accepted through hospitals AVF surgery patients and their caregivers. The assistive devices
"grip ball" must have a certain grip force and count. This study uses engineering properties of
TRIZ that are related to 39 engineering parameters that correspond to single engineering
characteristics to find out 40 available inventive principles. Furthermore, the combination of
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universal design principles provides the designer new thinking directions. The results of this
paper propose 2 cases of grip ball design according to this innovative design: Use
compression or torsion spring holding portion, and with the control button to adjust the size of
the grip; timing and the end face with a counter to record the time and frequency of the grip,
the hand grip when the set time is reached, and records the audible , then release the palm of
hand, so grip repeatedly put to achieve the effect of the expansion of vascular access.

Keywords: TRIZ, brainstorming, 40 inventive principle, universal design
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A Simple Experimental Medication Ordering System for
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ABSTRACT

This study focused on the building a medication ordering system to enhance the learning
of students’ practice of caring in department of nursing.

Keywords: Nursing Informatics, Medication Ordering System, Access, ASP



200 LS54

= B
= > A&

fmeEQWﬁ@Aiiﬁ&B%’%rﬁﬂ*¥$£iﬁéi%ﬁﬁ’*“
FEX A BAX 2 Rt TRAL EEARREEIT AR TSR S EL
&%%&ﬁhi@%io%%%@%%&%%¢§£Wﬁ@ ixﬁww(mMm
%MM&MWRwWMQ&Mmm@ﬁKWR)oi@?i%ﬁ%%%&@*%}ﬁ#%
&7 23 2 (Adverse Drug Event, ADE) =g 4 > 3 56%% 2 3t = ™ B> ¥ 3 H6%%
AR ER SRR o 3 Bk 2 g # % ehf 4] S8 0 ADE mﬁ re
# 2 o @R A A A K L& &% (Clinical Decision Support System, f§ £
CDSS) » ¢ £ fI* RGBS AT ~ LI 1% - PR ELAFHEELLH - &E -
THAE - ZFR " Ra P EFLE > NIEF RS > L EFfHEA > R A g
¥« 575 %% (Bar-Code Medication Administration, 7= BCMA) 2 i1 it % 4 R g
PEarcd »» HrEXrAYEER (% SR S g s HRE S > 2009)

Bt RIS R A mi”*i’—i‘?%i o 4r P I B B PE B R-F AL e 10 B
g’ﬁﬁg?ij“éqﬁ?mﬁﬂ"ikF‘i'? P nd &AL o I B e L eng RRiT
# ’ :@‘i?\;}iﬁ ;E ]H‘_F"‘}lm.l-ﬁfi—t’i”‘ i’(]‘i ’ él%\' B 7f~«-._ E > —‘p',gfﬂ_ i 7}*"577’}%—.?:
Cos RN N E R EREII R A > A XML AZNE S AR EtaE s TR
o7 i %‘?F‘?il" R P ehfFEREE A Bac I My TRRNEROLSATRA 0 &L
R e R e
B o

vt Access #icd8 2. ASP (Active Server Pages) i 3hiE = L% kBT AL E o i #
FHE & AR F ?ﬁi@@mﬁm VRN S0 AT ‘ﬂk”éiiéq*'fi i ﬁﬁpﬂ)ﬁii
AT E %75“@%’ AV HREE L NJIPHEERET B E RS BH RS
I %&—”%éﬁ%‘ Rl ahd &> e @il > s REZ Ficp ko
2= A

B~ SCEREE

R4 R T T S S AR R
é TEFERD o FINERIE A F e w B ERE T L2 JHEP L

4?%*’?*1:«: do b BOR RO 3R i«‘r%F;"—33°ﬁ>}aa % >ERDP
ﬂmﬁﬁavﬂ HRIPET FRF RS SRS EL 2 B RF T FT
BN FEBEF OB RS ETFR S (TRAEEA R AGEEY o B RRA 2
B > UELA A A A BantE - (Blpdkkf TR
2007 ; #4 F ~ F1F ¥~ 3 &40~ A g - AR > 2009)

%%% HEF SR I s FRE R A FEgdr (2009) < ¢ w2 2 %

EF Ak etk 7 ,’eﬁi%&@ ARFT T REELSAPM T T LR
%m_&im,w@wgai%%xﬁﬁﬁ’gtﬁﬁﬁiﬁﬁ%ﬁW°T*?
R RERAF T ERE R g E A o RAEFER AR - 7o ?
X %%W%Ni,a@ﬁﬁ Fro F R Ay TR v

AR
=e1;i‘§1t

=
ol

.u



AAERERHLFE futE i HEg 201

Mo e Fohs TR BEDE R BRSO - BT
(mw)*?ﬁkiﬂ’?éﬂ%ﬁ?mﬂjﬁ?guia@ﬁ,
MW DHEREY FEARRIY O AT EEY F LR EREY o 2a i
n§%w§mgr§ﬁ§ﬁ m@ﬁ,%m4<ag@% FER A T ERNT AT o
7’@@11&””’4\’g’ﬁ‘ﬁiﬁ%nbsﬁk\t&iﬁ*”‘ Jekm Bk P g e
G AeiE v m > AT E TR R4 B %/%'fm};%i#i A f T i AR T
F ’1‘€E%AEﬂkiﬁha%iﬂ+%’ﬂ T IRICE QU O 3

s

f

Ay
‘%‘*

*HEIL Rk kv (Mobile Nursing Information System) i & &% r2 & 5 %

éﬁf@?g&%’TLﬁmﬁ&P®ﬁ&? BEILTR G %“ié
AR ORRSERE A R R~ P RAGER SRR R R 0 DR WL AR R
Ei-M o XL ERERS > b FHe T ) Tl e Tirdkie ) o
”%?%ﬁﬁﬁifﬁﬁﬂ?ﬂﬁﬁﬁ*i—’ﬂ%%ma FETE B R
‘%%i%i‘wﬁfﬁﬁﬁ?ﬁ%ﬁ$°ﬁﬁﬁﬂ‘ﬁ%“m”ﬁﬁliﬁgﬁ’
FEYERPRE SRAGRIFITHE > G E AR FFERY s Eil > T
FREPEF oA gaing  TRFRY§ "5 %R, DEEHETRYL
B, (g8 ~ 2%~ 24 '779’2009)

TE R EEFTAPERDEEFE > JEAASEIAAE LA G E"’,‘a’“ﬁ%*ﬁ—

P ot ol s S P IO e
ROFEAS G OBER o XL ERET PN c RA o T AR ZETF
giﬁé‘iﬁfﬁﬂgiﬁﬁt’—@%—ﬁ“ﬁi LR E 4 3 - TRANEE > 4R
.E'é%{ °PT'5;EFT?I§°

Mg iz~ (2009) A HEX N BREF ST AL LR FY &80
Bl A EEAA PRIEFLRY o HATTARDE RS S iﬁ PR OR FERE
B RHEFRE Y FRE F 2 WM G YT APERR Y R E Y K
@ERFA LB RS R RAEY Sk PERARCI] 0 Raov D
FER @ H L BLA D ongF > 7 R %c—“szffc%‘?" EE R BV RBAagFE4 R
YRR D@y A FE AW ?#Eff%ﬁ%"f’%m‘i’* &m&f%‘%%‘ ke R
ata;a_vﬁ;;gi v §ANFHE Y & LLenRl 42k o é:tl"__ggﬁ A ‘UT 4&/, % ,x$ TR R AT
e BAREY FHLII TR URF AT R AT AR

BEF I3 EEALE (2010) F P HEFHFH IS I 0 F2 B2
Bo AR EREEIS#ST 0 FhER T TREFF EIPHFT %ﬁﬁm?
mg«f ﬁ,&)\fﬁgc’ MEREE o F Y R KT FEE S BARY A)%%J.jl;tm 4 g
YART R o Gt TR KT 0 AR G SR R E Y
%& EE TN e f bl WA EY Sl AE R A i
‘Lﬁi«‘}iﬁ/r FH A ?(;‘-&!;ﬂ °

i, **iv‘f,%%’ THEREREE Y FTApH T g o o B S KEEHT
MR T L EY KM SRV FHEE > A PEE Y DT APR R R
Bho ST E L AR éﬁJWmsﬁWw;ﬁ%?%H%A*%%°ﬁ%—i
2R R g 0 Access A W ay AP oRliEE A P mﬁﬁ:zx\p’féﬁj Boae J1* Ry TR
ﬂ&émﬁﬁﬂ$’{ﬁ“@?ﬁiﬂﬁﬁﬁﬁfﬂﬁlnoﬁﬁw%wﬁ%ﬁ?
R E R MR AZ A4 FRIALT - Access B i F 1‘&&’%\
SRR AP WA AN THREE  RRATHEE BB TREZ 2 ER N

‘wk

T “"—'X}



202 LS54
?%}:ﬂ}i,fgw_ﬁp 3 A= rku j\ﬁtﬁbim'vq'? \oﬁuﬁﬁiﬁlk‘ﬁ?%d ’F?if’:“r”ﬁ
:;’f‘j?‘é][‘ ’ji“ "i%?—kﬂ}'glq ’ 4(5;1‘&"';,’1‘][5—?‘)}’}5 i:t}_(%@é%’ZO]_O) °

W%ﬁ(mm)ﬁﬁf%%iéﬁﬂ%ﬁ%»fhﬁﬁ%ﬁ&lﬁ&q~ﬁﬂﬁ
FiiAR o HEFEL TORi C RARBET B TR eﬁg Ml o @ B T2

FFRP AR SRR TR o R L B T AEE 2 BT A A
k’&?i%*?aﬁﬁﬁ%ﬁ’mrwwé*M”ﬁJé mﬁwgiggggg
s R EREKREZEDE ;:,9;4,_ o P W F MY A IR eiE * L ;};’-ﬂmﬁggﬁgm

Lo qé‘?.)%ﬁg Z‘?’(? F P IL_:F- ) ¥ Kgff—g‘?i;}ig r,r.rrjgl A l__)‘%’l‘!’_ i ’{;’—_b 7 ’E;Aﬁs:ff_'_
ASE  RSSTRES T LT RRERRA R TR R R g
R S R PR Wmﬁwaﬁﬁfm’Jﬁéﬂ%

I g Mo ¥ oo s?ﬂ:ﬁ—:jﬁak— I e A = ‘F':%@,J)\ VE 1F]‘7’\—” cé‘;.r—)EELr ; TR i@ R
SR R BB R (%) SR LR R E Rt 43
i 2R

RATE (2008) TAERR ERE AEz g BHp AR AAKe T
@?J)x ) FLo FH* G FEw ] e (T eisN o v&r'i i _‘«ug Afd LRITLp % ¢ ﬁ%‘i\ﬁ
ﬂr%ﬁ%ﬁﬂéiﬁJ‘rﬁf%H w2 TRl E R | £ LW HHEE

MEGERA RV EEGADET 2 ML A ARATR AT &
LR T HATG R G AL DR AR LT R 2 TR 5
&%ﬁi&%’ﬁ”w%ﬁ‘ﬂ§§4ﬁmﬂ% TSR RN SN ERCE
TR 0 L FEAEF k MehiR R BT H R F gk A o

T R s > B R

FFE AR
R R K S R U ﬁ%%ﬂm£#%2f’i¥?EM$~%»§%%
ﬁ’ﬁw@mfégﬂnﬂ}go_é ERRE® > FALEEE A LTRE
ERFORIFHEFRFEE OPMFORTHERFCETR @ FTHRETENE
@\%%ﬁwzﬁ?%ﬁﬁﬁa~ﬁ€$“\ﬂkﬁaﬁﬁ§gﬁ?#~fﬂ&ﬁ*
BHEROE TS AURERNTFTRERY o EFRLATERG TRAFT R
st PRI R EREHNL %*’%Ma&aﬁﬁé'ﬂv’ﬁqg
MR i (T SRl A2 E 1 0F o et N RO FTHRES KL DG B
&ﬁﬂﬁ%ﬁﬂ%ﬁ&@ﬁﬁ$ﬁﬁﬁ’ﬁ%%w?agﬁéﬁ%wnkﬁﬁﬁ%ﬁ
B FIB 0 TR ENEY JE o (RATE 5 2008 ; 7 ~ 5% 0 2009)

-

c!'

A

ABRETRE G s J T AR eI A AR 10 0 Ri

-

HE A (2011) 7877 ¢ 35E A % Access Medicine FALE o 2 p 3 3] > pt T

E % McGraw-Hill ’"LrL*Em%af%Pﬁﬁﬁfﬁéfm 22 R R T E & = ;ﬁé_-f%w

FErt+FopFaFhpFIam é@4’;1ﬂi%§#ﬁ*’%ﬁ@ﬁ$@

ER U O R o ﬁ”ﬂ%@*“’ﬁ?fﬁﬁwﬁiﬁﬁﬁ%ﬁﬁ’é?

EPTRE R R G TPE R s PEREL e F A TR BT

*"" PR E ORI ~ FRZE o TRAApsl C B R0 YRR E FRIFERE > LA
3 o

[2

YRy %ﬂwﬂAm%sMaMme;%ExuxAﬁhyk L3FT o el RBRBHE R
iR g e AR R B %k AL o ASP (Active Server Pages) H - &t Mlcrosoft
Internet Information Services T 4 7423835 > - B ASP Mk ¢ < F ~ HTML #
%x ~ XML ~ #2575 - XML (extensible Markup Language » T VR eE S ) 2 iRAx

TR L R E S SRR EEREET 0 LR TR BRSNS T



AAERERREF 2 HFY 203

MEA A R R TR Yk o i @D R REET TR
# % 5 4% & T Web Service ; 7 "Web Component ; - (3% » 2001)

T
181 e e
BRIz o 519
prssreen

R

IR
- R
st — |;m
AEAE FRNE

18]

4 EE

[

_///—‘Eﬁaﬂ

REhiRsE B BER
SEENER

B- 408 s FALE M

2 - EAEHESERIERM OISR

BT S  REFE A 0 X8 R R P AR A K
ﬁﬁ?ﬁﬁ&??%ﬁ?ﬁ%’ﬁ%w% Hrie iy FRE2 A
BB R oA kALY s e E #ﬁf?.ﬁw P oAENER -~ H g
ﬁ~§@ﬂ$&ﬁ@gﬁ’éiﬁﬁ——aww1

1. BRERRDM

A ARNERETF R F ok %ﬁm’mﬁﬁvﬁxﬁaﬂ’%ﬁﬁgﬁﬁé
GEPN R R F FRBHKF AN BFRVRIEME L oK LT %*Aﬁﬁﬁﬁ
TR TR (LB - ) ~ & Access fieds ASP\ PRFED O LSEME WP E 0
R MEE - FEAES RS AR ¥ FH AR

2. RESERE

B S B R TR LR
R R (BN TE R E
SR AR AR E S FERAEKR

=3
k49

F#®

s
4
—Sq.l;,
b
\_.
3

P RARB R M
) RS FRERRER GRS
AR T

s



WPEEGERRSRNE P s M TH o n s FFA 504 ST E ARz
B RN PR TRAMNERE R EERL RS TR EP L e

2~ ERlERAA

AFAEEE b G AT AF R %p S HARE o SR F R R P
7?: ?'J%i "?ii*&% ) “”3%“*%"3?%1“’ 5 F’I*&% FEI“’ 5 E‘iff‘%ﬁ% lﬁ’w SEEGI - BF
IR 2 itk

%*’“d% LA BT T} A LR B¢ F GeTe o f
B P FECOREE > A G ARE Y BHRR Y 0 B R ¥ AR mREr 2 b

Bz b~ o0 ~glier 2a REA(R2) VEFEARAAFF2ELE £
%%’“ﬁ BEPER L A DROGEFE o ) ER HRE 2T
Rpl2 tEX2(Re)e 3 " EFEREF2ZFE FLAIFFER TR, L ¥
e H F LAMRF FE DR LA v E LR L (RT) BB AB T
FERE KRR FITHE - PR X AFRBRLIKEL R F LAEMT 0N
PR ¥ 2 o b 'Kﬁ@?ﬁﬁ“ Frbo depsd Brin fF o -4k Z‘s uv"’?ﬁ’féiaﬁ’f AR
o B u_l‘mI{isﬁ, };’;.i dPEv/i—,i JRE h- 7 kR .FH,,/ YL rEE
LR RE LR Kk o

{h ~ BYERERASSHE

I BLIE B F‘ﬁ;u‘ behd & PR BT RIEEEERES Padgiet HEREY
ﬁ?ﬂ“ﬁkﬁﬁﬁﬁﬁ°$*ﬁk%ﬁ%ﬁ%@’%%ﬁ§ﬁﬁﬁj4,ﬁaag
ERRERFTA % A2 RS RFEERFT T REDET - AL HT Y
ﬁééﬁﬁﬁ’ﬁﬁ@%j“iﬂﬂfﬂfﬁﬁﬁ’?uﬁyﬁiﬁgﬁﬁﬁwgﬁ
.ﬁc%%ﬁ%’jﬁﬁﬁﬁ%@?ﬁg%@@?zjﬁ#’Lmﬁgi@ﬁ&iw,%
%%{ﬂﬁ@&ﬁv?gm TR o s AT BT A R TR TR T E K
Lo ptd f%’*'fq"ﬁ f‘TFg’%‘ﬁ‘J?‘é%,;é ) ,__;}ﬁgirj g s f—i a,.-fﬂg'}f.%z%j\ BT
Fi-aRENGFHNFKERS % B3 FL 5 T d ,j,écgé#pfﬁg%gg—’é\
/—L’&_‘{J:;Q:Bfmlg‘f Mg R EE o A7 mgjgmg?ugﬁ—gga:;yuc uﬁ’rb N I ey
fo 8 ARE Y ORAAMNEEEFTHRZKE ST - FLHET UELRFETR
ﬁﬁa?%?ﬁﬁﬁﬁ’@akﬁmw°ﬂﬁipfiﬁﬁﬁ%uﬁ*éﬁﬁ,ﬁ%
EFEE AR BIR L STt S RO R AR EE K Ty



Tzl

* BHERR
]

=31

AAETE R R EE

BEEAHAY

205

PR BRIl EEEE Bd

Figl: =EEWI= v RERE: | RS- ﬁm:
ﬁ‘aﬁ fFr B
g | tBeH# eyl 735 o [EBTE ] BRR | EEAE
e 20121017 HE 301 EEWH
20121017 B 202 SEH - =
0121017 7 203 | EEE - =
M121017 = BM  EEH - =
201211017 = nE EEH ; =
20121017 b} 807 EEH &
0121017 B BR EZXE &
2012/1017 B 2300 EHRE &
0121017 B 210 SE#E - &
2012/1017 B 28l ERE - &
20121017 PIa PSRRE 2812 =XE - =
Bl= & xR Afupm A
BEEAS GBI EEEE T
20120802 B 2012/5/1
L\ Er—[h: Hg P TR ET
WETE RIE - EESE B E
g A Y
201254 -'J A .G(em,amgcm f0mg IV QsH 09_?0 o 1700 =] 0100
¢ (S0mglanl) BRI RE “Jo)
S " Deneol PP 6 BN 170 2100 0100 0500
{ 50mgfmlfamp ) (VRO e 2 O 2 O ¢ NO) v N0
20124501 ] s edu 4
EYFHRY
S wWHEE s fER EERE SR EEEE
Loesns - fed
B Ftmu iR g Frkappa A 2EHRAET
L me T PRSI o 3EaTE
S Demerol % IR ERFEEABTIE REEMELEY RENLEETE o 4HmE
(SOmgfmliamp}  LAL0 » FILMRBIEHE FEREMER ERTET EEROLESE © 5. 5FHRE
TESRIREE - BEEOEE BTET LR - B
L - B o MIEETTE » iBEEHER
TR T -
20124541
SR & B sy - H10% -
20124501 Tg | Insulin T2 50 TIDAC
"'“_J.E. {10010/l ) oo ) & ) &
_ T A 2 S, 22 kg ox D
Bl= Frinfz ohp~ (8% ~ glicr B3 3£



206 t -
* HERE
T
U
* BERE
_Eew

i)

-
1

i

Ff5=14
7 e sme edutw b
e =]
ﬁEJIt FERERE ¢ 20120802 f BREE /B A TR AR
ABEYIEERE ¢ . I
20124
~ Norvasc {Smgftab )
FESFEIERET ¢ 0900
L B SRR 2100
200124 -
o6
B & R Ch - mAmm -
= Demercl T T30 T 21:00
2012451 CSOmarmlians) 40mg I GAHPRN o on e 6 ©a
Norvase 1.00 09:00
EEER « Smaftab ) e 0 P e
Bokey Lon 0900
il 2= C 100mg/feap ) Tap TO Q0 [V N0
i3 Mucaine ( Aluminium 0700 11:00 17:00
oA LRI o0 ! b :
20124541 Y | Hydroxide 126 mg+Magnesinm PO TIDAC _ . .
” Hydroxids 84mg ) T4B e ©ao o©o
2012451 r ?e ‘ihr 180 5C TIDAC UL LD e
= nsuiin
= £ 1001U/m1 ) oo oo o6
N FEp L = 2 - %k
Ble NLERFTIREFETT >3] g~ >  BRE L

W EREE

WHTE HE EEIE R E

20120802 B 2012/5/1
PIsT iR R

et

0100 0500

o6 ©6

0100 0500

ea ©0o

LR F

P B 1 BRI
st AR o]

=
&) . Gentamycm

09:00 & | 1700 @ 01410

20124511 k‘. I (80mgoml) 60mg IV Q8H gl s o
M=l —
e Demerol 09:00 13008 1700
2012451 ] {SOmgfmlamp ) 40mg IM - Q4H Y o © o
—
£ Denerol 02:00 1300 1700
20124511 ] (SOmg/mlamp) 40mg IM C4HPRN ©o e e
Morvase 1.00 09:00 ©
e « (Smghab ) TAB e o S
Bokey 1,00 09:00
el (100meeap) e 0 P e
i Mucaine [ Aluminium 1.00 07:00 11400 17:00
2012451 Hydroxide 126mg+Magnesinm T.AB PO TDAC _° o
Hydroxide S4mg ) o8& oo (VN0
Regular 07:00 1100 1700
20124511 Insulin 120 3C TIDAC _ -
C10010/ml) o6 C©a& 00
o o 2 N T 44 LN PR e pY s
CFET Y FEDR T 18 B¥E gl
=~ A& B I TN A =2
oWk LA E T

Al

2100 01:00
0 (VRO)
2100 01:00
(¥Jo) Q86

0500
(VNG

0500
(VN

AR ILE 4

1

X
a

Al



AAEREFHRLE LS A HAY 207

p= ~ BRI 2%

Eﬁzﬁﬁimﬁ [EENRI SR R *{ﬁg— R JE%*?EE??%?%@_&}E’ %)

AT E LB R Y 0 TR ERES AR f‘ H- Al st o AP g -
W B R F EEE 2 2T o Fibdom #R & "wbhiFg’E#H._ EE N R
EAKRFETBEOE RN IS -

10.

11.

12.

13.

FHEH CARE P ES - HRESH(Q2009) - FL 2fad LR EEY - Journal of
Healthcare Quality - 3(2) - 23-27 -

B0 R AR ELE S Fit o FiRE (2012) AR FRETE R
?ﬂ~ii?Gﬁ BRI 0 (25) 317

t # 4 (2011) - AccessMedicine FAL R /i 5 « A7 7 .47 - (103) - 34-36 -

Hik i~ 2 2(2007) ¢ EX 2 Egp A% 2y & PR - gRFS 19(1) o 1-

g £ (2001) - ATH kR3S - XML - P EHgisieis o (52) o T e101£87
15p » B~p http://www.ceci.org.tw/book/52/ch52_3.htm

L 2T (2010) - B
http://www.patientsafety.doh.gov.tw/big5/Content/Content.asp?cid=124

BT F A KR 2 (2007) ¢ p Bt pRIGE T B 2 nE 3T gAFS
19(1) - 33-36 -

EARE T R REW C EA FGAP(2009) - B F BT L E
FRAEGRA Y FL220%4 3 - FREF2Z33) 6669

AT~ FRIBR R ATy 2% % (2008) - EEFMEF H A ——F %Ffugﬁxfﬂ_‘ﬁgm 4
NAe T2 K%k, F » FEZ e 0 55(3) 0 75-80 -

% 4<(2009) - & RS — — 3k o BRI TR R - EE RS 0 56(3) o
5-11 -

T4 s HE2 A (2000) - EPHBIESBRBEF AT ARLR Y - (v F2
£ (28) » 217-236 -

BEA -~ A ¥ 2#47(2009) ¢ R PR ERNERTEE A | M e TR
£ R SR - ﬁ$.%ﬁﬁ’m@ 1 23-38

BAW R~ 3 A4 4Ry EEF(2009) - EIE AR L EHFRE L 4p
MR 4R - FA M/ 10(1) 0 4862 -



208

14.

15.

16.

La sz 48

WEFE 2 FESANRE(2010) c A FEL N ERIF AR ) B REFRF T #
FELI S FLRERPAF] B ART A EF] TR T
nhcuer.lib.nhcue.edu.tw/bitstream/392440000Q/671/1/168.pdf

B S R E 5 (2000) - EILFAEE R 3G - EIL ek 56(3) - 23-28 ¢

101-1024 B F & &2 5 4 % 221 170 2 17 {0k (2010047 9p ) % % 2
T e101£87 15p > B~p
http://www.patientsafety.doh.gov.tw/big5/Content/Content.asp?cid=135



FoWOE A SR LR 209

REFHORE RS F=HUl PERE-O=5FMUA IR 55209-221H

5] 7 LA TNy g

Carbon Footprint Calculation of Organic Rice Product

= o1 . 5% 3
L N A
Liang-Ching Chen'  Ching-Shiang Bu®>  Tai-Fu Yang ®
SREERAS BDCEERRIRE 2 B

R RS THEMA 5t
SHMRHE RS THEM 4 BFE

£ =

B FHR2 RSS2 NS F 28 2R L RE 7 R T R
32 5z ﬁij\}é‘ 2z 31 v B BT o q:ﬁﬁ"\’g :P-"&ﬂ"‘f"" Wxifﬂﬁ?\_pfﬁ E}‘\;}g—,% SV
CAES S g EAE -;% o A& E’(Uﬁ(Carbon footprint of product):® = # § & g8+
Bit2 8¢ FHFIRBESI g EEIE o

S [ﬁw S EEe B oRfEe - WIS R BFF B A SR
.'}E‘-';’ﬁmﬁt:?“ Te ok e ASHL AEHAL RPN Wi - FE/pRG R
B Iwv g E T ?[H A o3 B85 380 5% 274 5R &P 5 2309
kgCOzeq > T FFEpi P E A Bl 5 & 275 #d F ¢ R #21.759 kgCOzeq (76.197%) ~
#] 1% 0.101 kgCO,eq(4.366%) ~ i& :# 0069 kgCOzeq (2.991%) ~ & * 0.319 kgCO.eq
(13.831%) ~ A # w 420.060 kgCOZeq (2.615%) - F v F A &= F CAPE KR E K
poawl22.92% ~ Rk fm P e e g b g § 32.19% ~ f% * o 4R 113.83% o

RASEER : 7 4~ A SRR o

Keyword: Organic rice, carbon footprint of product.



210 LS54

— e s
= - IS HEYXEAOIRE
S F ¢ F i RUER S 4R % 280ppm # 4e 2 380 ppm o 3E 15 2050 % pF & SF ¢
- % 0 E“:lf:—g < 3 550 ppm(IPCC,2006) » >zkag f* R RER-E R A Sg 2 PP enp 4% o
"% <8 % # $(Green house gas, GHG);;}';E: BECER P AR i@@lﬁgﬁ%%ﬁﬁi@
BEFHMBpE2E 7% e 1 %5 & o & &Fp X (Product carbon footprint) ¥ 3 £

>

£FE *fi"? BAR 1L - o & Wﬂ?l‘%éﬁ' 272008 ] T2 PAszo5ogc_g;;,zg
Tf“St)f*'“* = 20084* i ’? i e st - %%? Cp o E'J PA82050.2011 . ¥
ISO14067(4 2 # L3t 44 1t fic o

TRERP | - Fehi e st @ TAREPI -2 UEBEZF Pk
B¢ oy ERA SRS v’f‘v&ﬁF o R A A s J{iE R R B2 R (R oF ARk ik
B), ~ THFARE A B ERAERL A BICIERERRETE FERASASER
F W g engljie ) (Carbon Trust, 2007) 5 "at X g 8 B |- § pligd YEiv 7 bfl
ZRPRE FRERMNLA PN PEFRFIRAFRTAL - §F PP R0V
GEPASZ LT RET | (Grub & Ellis, 2007) ; T R R - § '“E‘ﬁrﬁ BIEEF
B AASERL A PEAZ B RE > T NEFTE 2 2 F P FE
(gCOeq/unit) % % 5= , (POSTnote, 2006) - # &= 3 s &_j*(Carbon Footprint)% £ ISAYK
2007 # 2. %_& :% " - g Ed(activity) 2 A SR A A ERTE RETRA S G-
F a7 4 £ (kgCOzeq/unit) ; (Wiedmann and Minx, 2007) A h 2k
"ii,%?"gf’ﬁﬁrrmﬂ‘ iEHp o KR s i S FE SR Y 5 2 DA R AIEFEE
g o~ L B R o AR R PAS2050 2008@&@2%&;@%% - B
FWAAMERS R WG RE/FE R ERT CBALERLE RS
FEHT PR TV EXCRl FE LA BFASREPAITEGE c H U R4 SFY S
AP PE 1 LB TR SimaPro ~ DoitPro ~ GaBi ~ Umberto & » 325 3~ 4p
A ThE S A o

FIf kA SREF L P TS E R E R 23 0 blhod S P A S S R
(CF-PCR) % 1.05x >+ 2012 = 10’q 16p o TR iR% 7,8 - 201397 5 % 5 %A A
iﬁﬁﬁeu‘ o F e KA r’ﬁ}l\iﬁ,ﬁ?’ﬁ SR A - A A 5B B 1.50
COzeq(kg)/kg 3 & A F & 5 & #72.250 COzeq(kg)/kg » 3512 SimaPro 235 1 2 o
yep A+ Eﬁf-b;r,: # 4 & Koshihikari v 3 #& &8¢ 8" & 1914 COZGQ(kg)/kg T %:Q;,‘;'
(%4 +52011) > L ERP Fw2 3 EFTHRL A S

8\~ RGREDER

2. 1B REMMRISERNRBIKTE

Frc b A fH PR EL WA D TEY A AT RERAEN AR A 0
FRR* LA ELE mB K FTREYEL T2 gk fwvé“]*ﬁﬁ’*\—!z
i%éw?*ﬁv»%%J(Fﬁ%/ﬁ‘i » 20082 5 LA F% > 2008b) - § R A S A M F %
Bhp TIWRASZARE > TJPRASEREELR, - TCAS jHRASE



JEFASRLATE 211

i —1%H , ~ TCAS ’ﬁﬁﬁﬁﬁ%%%‘r%&%ﬂ‘—%*’ﬂr%i = S PR ST )
i‘c RGP R E 2T R > 2010) - 5 5K F 33 F :z#;ﬁm‘m%i g B ¥
2004# T4 fek A4 ELp | 25 %#iéﬁ$W%mﬁ‘— AR ok
Fmip (?iif_‘&%%ei—ii— 2009) - kfEF WERBPENT VT 2L ELR
(2011) ~ %4 ® (2001) - % (2008) % Fi¥ > 112 2009 F # P ¥ 3772 22

R

FRAL AR R R SR SR K R T R
R TEE SR P R I A P R F I R
LRCEUREE 5 AN I

DxBiEE PRI FEETLEFHIERNIFINARREFF T SFF %
IHEE LR ERREEEF A AT R AR L R KRR S
R b7 ndp BB (IR RS B R R G 2 EY e R
B oo

(@) Fe3 gl - A LSRR B A R g SR 2R Ik
FoRE BEABREN RO RT YL o

() 5035 §I0 1 4 B A 0 REAWEII EAY > 1 EE 2 EE PR
P AT H;:—';"H*“—gﬂ’mxz%’ FoEr PR A T L e
/»\;?ﬁk]g”&’hmig_ﬂw CRH @ i %‘rw L s '4,,:1’ THEBE T ,Lf%mrﬁ,—%
R R Ty R R e T LERE”
’Fﬁ‘@;é‘,ﬂw;fio

@ FATFiE FHEER R RALRBP L PR AP i
LERESEARFHPRE O UPRATHEL X AERY LR E SR
o2 H ARG Piﬁ%ﬁiﬁﬁﬁ%%ﬁﬁ%°

G)fefl s RS £ 1] PEHLRERRIE BRI TRELRESAR
ERE TR %%é“kﬁﬁiéﬂﬂﬁﬁ“ A LR

(6).8 * 2 Heis2 THEFE " FWEASLIARAR 2R

2.2 PAS2050E Mtk EIlEt B 58

PAS2050 & &8¢ Kt 2 3+ 8 BT 5T B Fie i

DFRES2 AEWIRAER ¢ 7 0% BRF FEF 2§ FEN
—Lﬁr r'r._ P—%ﬁ}; m- ﬁi@

Q) &ER 2 RLEE ¥ %4 & 548 % 4L (Product Category Rule, PCR)#x
R e b 7&%] o H - PRz g AT R g 1%
foRFRED FREZE S AEYE T F MR S5% -

(3)iE b it W B m%Fm&%J&%ﬁ%/%ﬁ%ﬁﬂﬁﬂﬁowﬂ&ww
BRI B HPR REP PR R IR R 2 B s TR TR



212 LS54

‘;ﬂﬁ‘& P TAEIRF R R MR M s AT E - R R AT R
FREFZFEPRS CREF g@‘rm,u}%azgmm(gwp),«uﬁ,ﬁ:ré%h};j‘plﬁ
—r"g" p oA 122007# IPCC 245w K‘,Llpiﬁ a8 9‘&—:‘7 o L 6}4 JILQ‘PLY
| B g R EART AT LW o BlAr A 54 ﬁqi—ﬂp RS &N #’}—é'ft‘*iﬁ
ezk - Lﬁ‘i#hxﬁtz}fg FTREATA AT MR T F M s

\

A

I

&

FE I eI R R A wﬁiiﬁm:x#“fxw HFEAKAE 07
BREE2Z L~ B3 T B4 2 %J;io
(4) "ii“i TR R PN R R T = 55 0 ek (5 A
Xl PR e 2 )x i Thlic(H == § '“E‘ééf £) I el o
G)rrEEMiTr LR 4lE KRAP > RF7P FEJRLTEF I RIS
¥ o

PAS 205044 $>* & wwam%ﬁﬁﬂﬁﬁﬁﬁm,?%@ﬁﬁtiié&ﬂﬂ
BUEFLIUHE A AL S E 5 S A RS R B LB ¢ SRR ke
B~ BAp PR PE R E LA PR 2 A}pja%ﬂ & 9 ﬁ%&#@
EEARFPEREBRRER  F I RRpERS LTI LR R DGR TE 0 AT
MR 2REFLERADRER A TR 2N AN RS EERE GERDORBME
PIRM SR FEEE A ORR o R Ty R LERRPLE -

B ARSI RASDETFHELFE IR - REFEE i?ﬁﬁﬁw@
AR REWEARARFOE LG AN I ROEF KA ZETF A pfg, B A5
FREE  IRASARFEFRE, PEBERTTE A F » 1K m‘,/z:,,g/,,\—g,:y,uﬁigza .
T RASEREGRESH  F i SARRARRYHL LIS TR R
}f‘i.,%m,%-"tﬂ«eg/-ln}lﬁf B %_\;:, HNBPﬁwrmPCR WOlRES T e Ap E
Z AR oA AFETEBREL A RFRALRE LA L BB E o

2  EZfpTHEREEEY 5

O L FFIRR L R4 B F%%%E%ﬂMLﬁﬂﬂc&f—ﬂwﬂ'WSéE%%
R B ’ié20002}”n c BB MAS L2744 5 BB K@l B &
AE G IEH22 o 2y R AR T wH ] B E R e AN AR X
L2 NN ‘E%;ﬁiﬁag\%];;3,4 4\:#;% 10.4 2> ¥ Hino Lf:_,dz}q EH oo B R EF—) P
¥ 210 fE o b

b o ﬂ’w4gg TR o B B s R

TN

F2011&1% 1p 277 1p » $85120% » %4 & 1- wawi‘-i— PR R o BRI B 2
.E&ﬁlé%éﬂiokigk—‘mﬁnPCR*He PRF RIS B R #
ﬁ‘é%ﬁ@ﬂ%rao

RASREY > pALREL - Pt o w20 2 PR g

2 pEKR L &%%@O%Mﬁi%@ﬁﬁﬁ&%ﬂ%ﬂ%mﬁﬁ%&ﬁ%ﬁ%S
AAE SR T ARE) s o BT 4 27 100# 2k Tl 5 R 100 # 2 T
SimaPro7.3#c 4% ~ 1 A Fu2010# A &RV RFT ~ % ¢ 1= H(+h & 4L 0 2008)12 2 p &~ CFP
Firh RO FBRNLAEREL 20 (2010) B AT FHR - g ERET RS- R
LR kR Sy A2 B o 3 l*"%i‘c/fﬂ 2 P A A R A



dEME e R A P ERGERYAR-2 22w PR ATFRL AL T
wOEEMEL R P A AERE -
%%é&z%@ﬁﬁaz@azﬁ-mﬁﬁﬁﬁizu DT AR o 84S
FREBEAMER e LT BER R BE T w R S EATE R B
,{ﬂh’“\}’&i’gﬁ_ fﬁ?ﬁfrﬁ/r‘/E/%#EJ\’gﬂ P]{j%%":@,@l\,m FEEEZ G PNE
PRI A AR AMPE > SHRE CRRER P ERETHT R E SRS
WPz AR FEHRFEREAT XK R BB E R LM R Rl & &
YRR F F TP I“ﬁ’(’g 12 £ (6.0) - /rfrvﬁt:}}%\bt’;}*k%x GBESY 4 3o
3. 1RV BEEZ B /K FE RS B 2 Tk BE Y
(D)fFE 223 4 2% 0 82 L AgriMetal %5148 > & * 96/ pF > ) 4£50=

oo M g G s A s d Hinol0.4RE+ & iE 33,L%Wa$3>g, 1@2
Ao 102 L s o Xom s w250 T (7 F E3%C F2% > F C491%
65%) - yii?%*ﬁ’ Tﬁﬂw>*ﬁ”ﬂﬂm’fﬂ%é*ﬁ%ﬁﬂﬁ%o@w
P o (6] R 5204 i o (T ¥ A d A RIT aARE 9 R
foiFaclfen g ;ﬁ’—&%ﬁ%2w4’@?‘ﬁﬁ%ﬁ~m o T U HB LK
JE2 X2 o 01 HINOLOAMFE i o & P £ 052 S o QAT A A 4 2
WELSTAR250 » @ 4 4 (7 ] P& » & * #4552 2 o f54k (7 30 cm >tk E15~18
CUREEES CHES T I OF S VAt *%*ﬁ#’* FRERS AR AR
ERHEAH > FFHBAFREAEY L e ES B EHE 2R o ¥ #
J1+ 3490+ & 3F % > @@ * 050 A B o AfoE H1-24 TRE L PEIEE > # ¥ )5
M ERY ABEND o G)RTFE  TFe  ERE BT E R R
oI N B g w AT (Fok ) AL o Ry A B R
1-24 4 2op > MBI PF FRYCLASEARB L PR LR TR 94
PE o R T LB o (6)F AL s L R G s T TE0 2 T o HRK G 4s
LA R KRk F ol A S F F 5% AE2.1% ~ 015% ; £ B A
7502 T o MEAUR BT S F 4.2% ~ BEL5% ~ 491.3% o W D PEFE2D L o o
AL IRHEITABEFRE > R T MO > pEERF 8 pF o (7)B R kp B4
2 REEBLAK fEu 2 R 22 B PRk R - T2 B B
¥k r0.5em oo 2 FEEIIem F A 0 - ER AL RE > B P T7-10p ®
ko (8)fcdl @ % A5 AWGB952 * Afc k4825 > T4 424 bt * 6 pFo i
452 A g gh o ol E LRI FEA R FEA H22 L WL GLIN A L 2] Y
Ly o

3LLkfen cho s A3k F M T § 28 3§ W%

cHEEE J\7f€59~{”§%5§51 v Ty '7?;71'1’;? A EGEE el 2 %%Téw S X7
oo kfen - Hir? e g ORB-PAET o whk T RIEFPFEFELE
TR 1T 6 kH- WY mpRE 2415 g CHy imilyr (Yang et al. o
2003) > # & £103.759 COse /milyr = § s 4 & -

Boo 2 NO #7%3 & 8 13w g s i e (Nitrification ) % % § 1% #
( Denitrification ) (#g 47 P % > 2003) - B2 7 § kDL E FE L L HKA
PHFCEARGFES2E)-PH EFF G BRZE ARAET - mAKT 2R
Bed piv* 2 X g g mAg 4 2 & W ETR - % - ¥ v 50.2582~0.2765 ¢



214 LS54

N,O/m?lyr » % = % i $0.1637~0.1694 g N,O /m?/yr(Yang, et. al. 2003) - * % - K fEw - E
T3k 0.277 g NZO Imilyr (€% & v 37 § 2 h e 38 58240 g COe /milyr 2. = § i
nyé T RKFRE o

3. 2SRRI EST &

Rfele S BEE I A A WITARA S VRS MR R B 0
Foo RER S BIEEW > - T IR0 S 0 - R AEE 920 PR
B OF Fo % ke MR A B Vg (4.68KW ~ 6.25HP) » 35 'C T o] G F 0 AEfs H E 3 37~38
Crakrz29:15% BT AR*FEEHWILE ] I fo8 > A * B P15 )
PEAREFAE X 0 o 0 B R Y 0 NPk A A o o R T T T R
S ke A EH08 28 K A R20002 7 0 & KA
#1507 ke ;*12‘13335 P RFE L€ FEH2T 5 HH4 A o

EH RS SRR EST R

Bgfed AR m i » A AR HREIR - fﬁ%] PR R B R
F AR N CEERSR Y PEELE > DR RO 22 (tkm 2) - A RE
Eﬁgj , ,:Li_l.l#%r# ,;.(»,L;}.i:;y_ ¥ o, d E g‘r{g:%;e;;ﬁ ']8J F&T‘-»"’“;,L 9 ﬁﬁf’
ga.,,] LB S d ORLIEE > A AL IRRAGAR & 1T > 1049 Hino i FiE i
2 né%%&é42¥~l o

3 AFERERRHINESTE

WLEN TG Y KA S LB R 08Kw L PR AEA @ PE AR D
BRSBTS P RoRFRE L ERK M*IF»J—MMSOMA\;%A& N
ko ”g‘?ﬁ—i;tZ:'z c R E R F P kK135 o 0.8 KW 4 fe F 4 0 def- 204 48
F A 90267TR T4 - TiaEla T H a2 6 X Q4% 405938 > p k-k32 2
A A BRI A (A KR A2 T0%E BAKFE) e B p Kok A0 &
A4 ERkA2E 3 2% o

EE o FEI

3 5EEEM SR B EStE

Pz e & ko XHH > AP REBERERL A IMPFF LTI 3
% '?”lv BERAP FEE S Nl c PEEMEAF R K¢ X ¥R R PES
PVC % 5up ~ &b % - BAF Y BR T ERAF 7 L b glw o AT o fp
A ?'1"}3&%ﬁ*£~§ué;] FA S e o

¥ Lf]%/ﬁ« ARG Y N AR F PR 2IVE Ry o PR R R B
F5Y 4 w AR SR RS 0 F 279 o B S R 5 2.309kgCOeq ¢
4 e%:tﬁﬂv 'Iﬂbﬁ»\w\:}*”ﬁ“ B4 B A R R 14176.197% (1.759kgCOeq) ~ %l & 4.366%
(0.101kgCO%eq) ~ i#i%2.991% (0. 069kgCOzeq) ~ ¢ * 13.831% (0.319 kgCOzeq) ~ A # *
{2 1:2.615% (0.060 KgCOzeq) « # I ok 2 & Soal K2 1t sk 5 d 24 o 2477 B £
ASEEF WAL QXpﬁﬁfw&ﬁ@%ra’m@wwaww 3R o d R A
LA ABRENIEE S FF 2 AREEL AL R YL LS 2T 52
e BlAc AR RS LTI L A LA SRR LT o LR
PCR pIp» REA PRI a2 3P AF K AR EEER



Bk A SR s 215

(2013 & (Foc etk B i F SR TR P T AR T HA 4 52011 FoAANE A
it 2%%’?UV@#%P%~ BEOL Bl R o R AL L R A K f % e
HEF2ZREREFTHRY > WERfgn THEBEL AT B F T F c BEF ﬁ?"/ﬂ-7 B
(e Freflier 7Py it 4§ )ik53.28% ~ H E'“W‘}'Eﬁ‘\;}*k”‘{z}i‘llé@2292%‘ﬁ{}s
fom P egr g b g PTib32.19% ~ ¥ A<b13.83% ~ ¢ KA R 2.62% -

E2 ~ fioam

AFTEIEALERAPHCEUT P N ASE AEPIER TEFAR
R E

L%@%+ﬁ@¢%éﬁé&mawage%,ﬁa%ﬁ+é&mama
2.300KgCOZq © 2 b ik BRIk B4 U] L R4 L1 2 176.197% (1.759kgC0z€0) -
#38 Pr £ 1:4.366% (0.101kgCO.eq) ~ wrb& i£2.991% (0.069KgCOeq) ~ # * P £
1£13.831% (0.319 KgCOeq) ~ Ak 8 w a4 £ i 2.615% (0.060 kgCO,eq) °

2. P EREEAGEG F AR F CAECRRL R & p 22020 kfEn T
% 437§ 32.19% ~ % A< 1£13.83% -

3. A & 4R (Product Category Rule, PCR)2. L4 » R A SR B IR Gl
AR PR PF R AT R S B AR AR TP T A S IR FBLiE (T

R o

BN

A% (2011) X (FERAREIV LAV DA—KY Iy b FY VLD
P FEMEAELEE S 11-20F c FEMEAEBRFRLENES - K
VRT LEF

W%

3}\‘, xH

5

2. 3 R ¥ 23k F e (2012) - http://info.organic.org.tw/supergood/

3. PRk ¥ ¢ B A SR P T e (2013)
http://cfp.epa.gov.tw/carbon/defaultPage.aspx

4. 27 % (2008) > p APl R REET PR EALE > 121-136
3

6. R R FAFRFEY B RHEE (2000) o REEPRFREY o TR
*LH§ -
7. ERIEIEL 4 BSI (2011) - PAS 2050 : 008" ¥ S Sfvikibd % P F § A

PUGEG A RBRIEA R SHAERBALE -




216

8. f
9.7

La sz 48

i2

RAgg > SR P (2008a) » S R EL MRS FE {ok o ha B4R
3 - Hp

*

,.L

» 117~130F -

Ji

R REP kIR (2008b) ’ %’rc? ARFATE SEFBLEE S AFBE RS

AEFEEGE > A fHF

10.

11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

B s E XA E(PCR) (2009) » B 49264 (Y xK=n4)  p* Carbon
Footprint of Products(CFP) -

FAM (2011) - F #oRfedss o ER B4 0 0-34T o

¥ m (2001) o kA B T2 R 0 fBiFie R E 4R > 136~142F -

B .4 2% (2010) 0 B SBRHECO2 B AKT—FR—Z hDE /L
— TR R DR RS LA o

a”p’iﬁ FI? (2003) s LR RILFREEH R kAEe ek e 1 ;rh‘;; 2 - § L pRp
FEZREE ARBRBEEFYRLE ISP FIFFEITHY KL

Carbon Trust (2007), Carbon Footprint Measurement, Methodology, Version 1.1, 27
February 2007, TheCarbon Trust, London, UK.

Grubb and Ellis (2007), Meeting the Carbon Challenge: The Role of Commercial Real
Estate Owners, Users & Managers, Chicago.

IPCC #e =t (Intergovernmental Panel on Climate Change)
http://www.ipcc.ch/index.htm

POSTnote (2006), Carbon Footprint of Electricity Generation, Paliamentary Office of
Science and Technology.

Wiedmann T. and J. Minx(2007), A Definition of ‘Carbon Footprint,” ISA"" Research
Report 07-01.

Yang , S., C.M. Liu, C. M. Lai, and Y. L. Liu(2003), Estimation of Methane and
Nitrous Oxide Emission from Paddy Fields and Uplands during 1990 - 2000 in Taiwan,

Chemosphere, Volume 52, Issue 8, p1295-1305.



F A SR L

B P £ %2 @ﬁ?z‘[i\

&

— )

et et fnin el
1 = !

Ty i f’ el mY =4

=

) 2 v
K .
(3

v

Nag

«

—
|_> B &
S ) v .
TR .
(£ %) Fe
A *
feldT

B 3
G
Eo S
st 5 H i ’-> i
- L
s gs
ZRLE R
%5 R
ER Y H i ’-P Y
AT R
ER H #i }' PR
LEEd]
(=
L A
J A
[
\4
B R
& i

& R H FiE

Fl- 7842 AP iR

=je

217



218 LS54

21 kAR A

B e

4 T FEA-1S X B BKIER B iz
_E,L‘Vf'w,gﬁ;’i ;"“7'5
FE A E 0~15= 2 e & o # Rk
B R fes koo
BRWEFRY - A i
T U~ AR Rl 15~30= 3~52 4 o pedle R S 1a A 0
ISP LY &
PoRFED > eFRE S ER
4K %Y 50~60% | #Y S > FHEABHIE | B o Fom Gk R E 2
TIEIE
BN (ST & B > R
2 875 5 3 65~75= 5~10 2 A RuFETRTR ’
e G MRS ES
e X, I‘3-—-5 A g
ey 80~90= o0 g st 2350 ik
=
1 A8R =8 85~100 = 5~102 4 LR R A
& A8 Hp {5 7~18 EORGEED A 518 %
FRD IR iﬁp' 5-102 A T‘g’4*ﬁw
1k
o fhEp 918=
TRY IR ? 32 o % i

TR & R

A

AR B G S B




i R R Ll 219

~=h
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%0 2.650kg-CO.eq/L 1*
ik b 2.361kg-CO.eq/L 1*
T 7 0.536kg-CO,eq/L 2*
A LT (N & AY) 11.2kg-CO,eq/kgN 3*
ot AL TP 2 A) 0.72kg-CO,eq/kgP 3*
LRSS AL (K A 0.3kg-CO.eq/kgK 3*
GO 0.06kg-CO.eq/kg 3*
PVC # 1.99kg-COeq/kg 4*
g PE 1.34kg-COeq/kg 4*
e 0.97kg-CO,eq/kg 5*
A 61.84kg-CO,eq/m? 5*
i R L et uf il 1*
)i ER 1.46kg-COeq/kg 3*

wid
PE 1.34kg-CO.eq/kg 4*
i iE A b L b i 1*
i/ § FiE i R I bt e 1*
i 0.536kg-CO.eq/kwhr 2*
i N Aokok 0.167kg-CO,eq/m® 6*
ERTY- 9 0.47kg-CO.eq/m? 3*
- AR P (R 0.885kg-CO,eq/kg 7
3 ¢ e R R 0.001kg-CO.eq/kg g*
LR P H 0.191kg-CO,eq/kg g*
9K A 1 1.478kg-CO,eq/kg g*

PO EF A KRR IR RF LA SR T R (2013) ~ 2% 5 100 ok ik
3%p & CFP % 75k ~ 4*SimaPro7.3 ~ 5% 4 2 i » 20084 ~ 6% 5 -k 1004 3 4 ¥ ~
TR %% (6.0% R)iE 2§ WP ¥ 7 4 (100.07) ~ 8%1 FEx > 2010% -
(Ae L~ Fpkid sl %2 EFAy 3 HE)
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el R Tl B

e g PPy R CO.eq(kg)/unit| CO.eq(kg)
397 (5 3%) 75 o 11.200 84.00
3597 (B52%) 5 X5 0.720 3.60
3597 (49 19%) 25 o 0.300 0.75
B 150 &5 0.060 9.00
SH AR I E(E) 50 o 2.650 132.50
FAR (L) 52 o 2.650 137.80
A A 47 o 0.124 5.83
7 HEAR(Z F 1.5%) 10 o 11.200 112.00
oo (B4 3498 (5 ) 0.5 N 2.650 1.33
PVC ##L 76 &5 1.990 151.24
e E HOR 120 a5 0.970 116.40
WELSTAR250( % i# ) 55 o 2.650 145.75
B F A v GX35(8HP)(;T i) 15 o 2.361 3.54
5 2 % B(L2HP)(T #) 5 o 2.361 11.81
2 % PE 40 2 1.340 53.60
Ay i%’«"” 1(?5%) 375 &5 11.200 420.00
i 9 1(#52.1%) 15.75 a7 0.720 11.34
i 37 1(471.5%) 11.25 X 0.300 3.38
FE 375 A 0.060 22.50
i 97 2(F 4.2%) 315 o 11.200 352.80
i %7 2(#41.5%) 11.25 o 0.720 8.10
if 97 2(491.3%) 9.75 &7 0.300 2.93
7B 465 a7 0.060 27.90
3 2 & B(L2HP)(T #) 6 o 2.361 14.17
fiom g v 7 (- 4 iE) 8000 [ == 2z /% 0.104 830.40
fen it F L F (- ¥ iF) 8000 [ == 2z /% 0.082 656.00
v s (BHP) (% i) 6 o4 2.650 15.90
# ﬁ? H#L PVC 17 &5 1.990 33.83
o 18 ]+ 349w (4 0.5 o 2.650 1.33
5 R s () 45 ol 2.650 119.25
B4 B GTN) 1.3 ol 2.361 3.07
3§ Hino 10.47F (% 4 ) 10 ol 2.650 26.50
& 214 CH-10(7.5HP) 551 | X | pF 0.536 2.95
A2 # R Y5 (4.68KW ~ 6.25HP) 551 | # X ] P 0.536 2.95
B |44 8245 SAN-117(8HP) 882 | x| p¥ 0.536 473
#E 5 % J-100L ~ 2HP 221 | #E | pF 0.536 1.18
B 3§ % 5 (CH-40 ~ 37kW) 148 | + 1 ] pF 0.536 79.33
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YEAAEE R 100 a0 0.970 97.00

B 45 4 (JS-10A ~ 2.5kW) 20 | H3pE 0.536 10.72

P % & 4% HC-601 515 | # % | p* 0.536 2.76

iP5 Hino 10.4#7(3% %) 3 A 2.650 7.95

ey |EFA AR 20V - 322kW) 25.76 | % ] p¥ 0.536 13.81

%

o 18]+ 3.49e (% 4 1.9 o4l 2.650 5.04

i 4 Hino 10471 (3 ) 42 o 2.650 111.30

7 4 1186 | # 3 | ¥ 0.536|  635.70

B | koK 6 | == acx 0.167 1.00

Ry 2 42 | 2= ac 0.470 1.97

3 # 9 5% PE(# 1) 80 a0 1.478 118.24

T |y e 40 a5 0.062 2.49

& B =|2.309|cozeq(kg)/kg 4617.643|cozeq(kg)
4 2 F 2 A SR EFOC RS S S L R At

B R Byt | /O [ @200 [ " ) | AR
FEE oK 2.309 kgCO2eq/kg 76.20 4.37 2.99 13.83 2.62
HE A K 2.250 kgCO2eq/kg 69.81 10.44 2.32 17.11 0.32
L 1.500 kgCO2eq/kg 81.31 2.21 2.09 14.39 0.00
T %X 1.618 kgCO2eq/kg 61.58 13.04 0.78 19.74 4.86
+ FEr o 1.914 kgCO2eq/kg 73.50 2.20 12.00 | 12.20 0.10
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Taiwan Night Market Site Visit and Consumer Survey
Take Shihlin and Fuda Night Market as Examples
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ABSTRACT

This paper describes a research of Taiwan night market site visit and consumer survey take Shihlin and
Fuda night market as examples. The two research objects of this study are: (1) to conduct Shihlin and Fuda night
market questionnaire surveys and (2) to develop successful elements of a new night market. We have conducted
53 and 30 questionnaire surveys for Shihlin and Fuda night market, respectively. Based on the analysis results,
we concluded five successful elements of a new night market: (1) no-repeat snack, (2) more innovative snack,

(3) environment clean (4) reasonable price and (5) enthusiastic service.

Keywords: customer behavior, questionnaire survey, Taiwan night market
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A study on children’s need during learning process-
table and chair
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Abstract

This research is in conducted with behavior observation and questionnaires, and based
on different perspectives to explore the selection criteria for related parties and also to identify
the different needs of children. The methodology and procedure is to first observe children’s
behavior and then followed by interviews with related parties. It is then to determine the users
and their relationship with the environment and products. Based on such finding, analysis and
evaluation is conducted in order to improve the weakness of the current table and chair
designs. The results of this research are as follow: (1)Material: Mainly wood and supported by
other materials. (2)Main function: Reading, dining and working, and adjustable functions, and
easy arrangement to meet class activities. (3)Additional function: Health, music, work,
language, society, science and game. (4)Design: Economical, simple and variable with
children’s favorite color.

Keywords: children needs, behavioral observation
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THE DISCUSS OF THE OPERATING OF PE
CLASS IN SCHOOL

g §T FRp
Zhen-Help Chen'  Ming-Cheng Kuo?

"EdbmII AR EEEEEAT  SRERHOAE e E

i %

Bip- PR ETE-d e R ank g R Y 0 B R T IT ‘m’t‘“@;u;é ,ig;\g’ﬂz .
§’]‘<«yfﬁ§ﬁl“£ Hﬁ&}@?#ﬁ@?; lﬁ»bimal WS- AT s B el B8
PRGN REDR S o B &%#%ﬂﬂ.ﬂw;@ag_gwiqmg@ : 5,}3;,53
BY BB LR AT ERAKT CVREL P AEE A L
DR F LS o B SR s D T SIA R T R T T
HoEIL P RE YRR gj;%ﬁé 3 ihE s ‘Jﬁz\,ﬁ‘ﬁ%%%iﬂ\%wﬁgﬁ]ﬁs

FIRE s 5—- BiREEF HFIPWTITo

FAfEY : WL 5y

Abstract

Under the times that things ever changed, to operate a successful PE class takes the effort
of teacher, student, school and parent, each of them is indispensable. Operating the PE class is
no different than piloting the boat, everyone gathers together to experience the battered by the
wind and the rain and takes everyone to pull together to reach the paradise. So, operating a
successful PE class takes guiding the students, understand the difference of each student, and
focus on the morals learning, training the students to be self-control, to cultivate students the
proper values to become one part of the class. To become a vigorous PE class with own
characteristic takes some specific tactics, which are basic date of the PE class establishing, set
up the management rules of the PE class, have a good grasp of the student’s learning
situation, encourage the students to study variety books, diverse match items and
accomplishments also require making good use of the reward system.

Key words : Physical Education of a School, management
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Comparative of Chang Jung Girl's Senior High School
students' physical fitness differences
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Abstract

The purpose of this study is to compare the differences of physical fitness in the different
annual of the first year student of Chang Jung Girl's Senior High School. The objects of this
study are the 100 and 101 annual first year students of Chang Jung Girl's Senior High School.
The test method is the use of the Ministry of Education setting the standard. The projects
include body mass index (BMI), one minute sit-ups, sitting trunk flexion, 800 meters walk-
run, standing long jump. The measured results of the physical fitness used the descriptive
statistics and t-test statistical methods to analyze. The results showed that: comparative of
different annual Chang Jung Girls Senior High School students' physical fitness differences.
In the 800 meters walk -run, at the 16-year-old and 17-year-olds, 101 academic year students
are significantly better than 100 academic year students. In one minute sit-ups, at the 16-year-
olds, 101 academic year students are significantly better than 100 academic year students. In
other projects, differences of different academic year are not reaching to a significant level.

Keyword : Physical Fitness ~ student
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The Effects of Achievement Motivation and Goal Setting
on University of Technology Students’ Sport Learning
Performance and Intrinsic Motivation.
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'R AR BEE = EIZdT  Office of Physical Education, Tungnan University
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ABSTRACT

The purpose of this study were to understanding the effects of achievement motivation
and goal setting on university of technology students’ sport learning performance and intrinsic
motivation. There were eighty-two subjects from Tungnan University students and screened
with “Sports Achievement Motivation Inventory” in the first stage of study. In the second
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stage, participants were randomly assigned to long-term goals, short-term goals and do-your-
best goals what the three groups, and involved in the experimental design and training for four
weeks. The collected data were analyzed by two-way ANOVA. The results were as the
following: 1.Sports achievement motivation and goal setting hadn’t interaction effect on sport
learning performance and intrinsic motivation. 2. There was no difference of sport learning
performance and intrinsic motivation between higher and lower sports achievement
motivation subjects. 3.The subjects of short-term goal setting had higher sport learning
performance and intrinsic motivation than those of do-your-best goal setting, and reaching a
statistically significant difference.

Keyword : Achievement Motivation, Goal Setting, Sport Learning Performance,

Intrinsic Motivation.
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