3
rl, (Numerical
Method)
1 6I0”
SPICE

21
2.11

J (Node voltage)

J (Branch voltages)

J (Branch currents)

J (Loap currents)

(Ground  Nodle)

2.1.2

(Circuit theory)

4 21



Y

Node Analysis Node voltage (Kirchoff current Law)
Mesh Analysis Miesh current (Kirchoff voltage Law)
Loop Analysis Loopcurrent
Cut-set Analysis Tree branch voltage

21

Node Analysis

2.1 21 Node Analysis
Nodke
Analysis (Modified Nodal)
2.1.3
21 2 Node
Analysis (Modified Nodal)
3
1(¥] 2 (¥2
()
v,
KCLL E+ I,=0 2.1
KCL2 b po=t 22

BRV! VI+\2=V (2.3)



1, oamnnali| “ ?
i ’\ ‘
R, R, 3 ®
|
S P |
21 Node Analysis
(Numerical Methods)
22
Ax=h X A
[Aln*n[x], xI=[b]nx
2.2
(21M2.3) 21

23



1, & 0 1 0
0 1/ £2 '1 v2 A
_ - 1 0 _ K - _V_
23 21
Ax=h

Gaussian Elimination [9]

11 6.011
- (LU Decomposition) [9]
2.2.1
Ax=h

2

1 Factorization A

L L
1
2. Substitution LUx=b X

2

«  Forward sequence: Ly=b

»  Backward sequence: Ux=y




Ax=h A b
(
3)
Complete Pivoting [10]
2.2.2 Backward Euler formula
, 0 T (time paint)
N << <t <. <N 0=0 IN=T
h (time step)
0= 1 %= B0 W= NN =h=TN
25
X(t) =f(x.t)
Backward Euler formula
o F(r(P) 2123 N 04)
Backward
Euler
(29)
Backward Euler formula (24)

(26)



[— - —
C-dt= -R (2'5)
iln 0 -r«w) h (2.6)
X4
X
X » N
1 y
0 h 2h 3 4 M
25 X

223

Backward Euler formula

(h) ,

“Local Truncation Error (LTE)” LTE



X(t) X(t) =f{x,t)
XM =1 (x1) il xml
27)
(27)
£4 (total error) tn+l
2
* round off error ,
* truncation error
round off error ,
round off error
truncation error () (2.7)
truncation error (1) LTEnl « £
Backward Euler (first order approximation)
]
LTEM = “x:m A an“ = _ih:fml (28)
LTEN -x*-x"hx, (29)
h LTE

, LTE h



13

2.3

(piecewise linear circuit)
(linear device)
(piecewise linear device)

, (nonlinear characteristics)
(relation)

(region) (piece)

(integer variable) (device’s status

variable)”
] 3
. 4
] 9
. 2
2.3.1
26 () 3
1 (breakdown) V< -Vb
2 , (off) Vb <VO<van
3, (on) V(> Van

26 ()



<
"

4

/

slope=1/R ,,/R )

slope:

Ty

2.3.2

=1k,

(m
26

t2

ti+2
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