Using superposition with MNA method

Utilities [Instead simplfiy] [Complex Signum]

{sign(Re(Z)) if Re(z)#0
sign(Im(z)) otherwise

SN (x#) =:| str2num(eval (num2str (x#))) csign (z):=

Circuit and admittance matrix, by hand or using MNA function from the other worksheet.

|

Vi 10 £ L
R1 1 2 I 1 0 0 0 1
c1 20 1 R1-(1+s:-CT-RT +s-Cl-RT)+RT _1+s:CT-RT
RT 2 3 RI RI -RT RT 0 0 0
CT 2 3 0 _1+s-CT-RT RT-(1+SZ»CT-LK)+S-LK 1 0 0
LK 3 4 A= RT s LK -RT s - LK
RK 4 5 0 0 1 RK +s - LK 1 0
CK 5 0 s LK s +LK -RK RK
RO 5 0 0 0 0 7% RK -(1+4+s-CO-RO +s -CK -RO)+RO o
CoO 50 RE RO
—_ 1 0 0 0 0 0
X::"X"
Solve the Linear T -1
System B::[o 0000 Vls] V::SN[A -B]
Complex Freq V’z or H(s,Cl,Rl1,XT,RT, ...)
H(s, Cl):=8N|——
v
1
Symbolic Soltuions v (t)=v, (&, f)-v,(t) As time function
only, faster.
Jmax
v,(t):= E H (2:-x—=1)-V, (t,i-2:m-f, 2:xk—-1)
kK =1
vo,(t, £, C)=v, (t, £f)-v, (t, £, C) As function of
several variables
Jmax
v,(t, £, C):= E H(i-(2-x-1)-2'm-£,C)V,(t,i-2-m-f, 2-x—1)
kK =1
i-2-m-f-t Vo n-s-t
Square Wave vl(t,f)::Vo-csign[—j_-el n ] Vl(t,s,n)::—i-4 i
n-n
Values R1:=327.1 kQ C1:=200 pF Vo:=0.8V Re(vl(x-r,f)]
RT := 9 MO CT:=12.78 pF LK :=250 nH II:= Re(Vg(X'T)]
RK:=1.5Q CK:=100 pF Smax =10 Re (v, (x 1))
RO:=1 MQ CO:=15 pF
Frequency £:=1000 Hz H (n):=SN(H(i-n-2-mn-f, C1))
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i Co:=stack(0.1, 5, 10) pF k:=[1.. X
Transfer function ( , 5, 10)p [1..3] sximi2m10" Ha
5 k= str2num (strrep ("PH'Traces#@'LineStyle'LineColor:"blue"", "@", num2str (k — l))) 6 = dummy
& e str2num (strrep ("PH'Traces#@'LineStyle'LineColor:"red"" , "@", num2str (kK -1+ 3)))
matZsysl (5 x = Re (H (sx, co k]]) matZSysl (5 X =:|H (sx, co k]|]
1 := nz :=
mat2sys, (5 X ::Im(H (sx, Co k]]) mat2sys, (5 X ==arg(H (sx, Cco k)]]
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Utility NR(y, a):=|for iter€ [1..1] At :=0.00001 s
a yo |:=
[y Y ] y|t=ay|t=a+At
a-At
ai=eval|a _Xeres
yé —ya
a
Fregs Clear (f)=1
nf:=[1..10] nf—1 P -
1= . 1
To—1 ° T 1egto(50) Fi=10" Hz T
Caps Co:=stack (0.1, 5) pF nc:=[1..length(Co)]
Measures VPPI 1=

.5 F — F
nf nc Vl[05 tne! nf] VI[O' nf]

V2PP = .5 F Co - F Co
nf nc. Re[vVZ{O > Tﬂnfr', nf’ ncy] VZ[O' nf' nc]]



2 1= NR t, F C
nf ne mod[ [Re[VZ[ P E e Onc]]’ 0], Tnf]s

t12 = NR t, F Co
nf ne mod[ [Re[V12[ P e nc]],O],Z'nf]s

At2 = —

nf nc nf nc nf nc
Atl12 = —

nf nc nf nc nf nc
PhaZ2 =2-n'F CAE2

nf nc nf nf nc
Phal2 =2'nF CAt12

nf nc nf nf nc

tbl :=augment (F, col (VPP1, 1), col (V2PP, 1), col (VI2PP, 1), col (Pha2, 1), col (Phal2, 1))

tbl :=augment (tbl, col (VPPI, 2), col (V2PP, 2), col (vizpp, 2), col (Pha2, 2), col (Phal2, 2))

b1y s | "SVPRLY "S:VEP2" "S:VPPI2" "S:Pha2" "S:Pha12"]
"SIV MS:'VM "S:'V" "S:'deg" "S:'deg"
tblH i=eval augment[[lfgfiiir],tblH, tblH] tblU::eval(IOW[StIZHum(tblH)r2]]
——————— Col - - - - - = - - - =>=-=-----C€02------ - - -
Freqg VPP1 VPP2 {VPP12 Pha?2 Phal?2 VPP1 VPP2 :VPP12 Pha?2 Phal?2
Hz \Y% \Y% Y deg deg \Y% \Y% Y deg deg
50.00 1.60 { 0.02 1.57 -0.06 -0.09 1.60 { 0.03 { 1.56 -0.09 -0.08
107.70 1.60 { 0.04 1.55 -0.14 -0.19 1.60 i 0.06 { 1.53 -0.20 -0.19
232.10 1.60 { 0.10 §{ 1.49 -0.30 -0.42 1.60 { 0.14 1.45 -0.43 -0.41
500.00 1.60 { 0.22 1.37 -0.66 -0.95 1.60 { 0.31 1.28 -0.92 -0.89
1077.00 1.60 { 0.45 ¢ 1.14 -1.41 -2.27 1.60 { 0.60 { 0.99 -1.94 -1.93
2321.00 1.60 i 0.80 { 0.79 -3.12 -6.36 1.60 § 0.97 { 0.62 -3.99 -4.49
5000.00 1.60 { 1.14 { 0.45 -8.30 -11.40 1.60 § 1.25 i 0.34 -9.63 -7.23
10770.00 1.60 1.35 0.24 -19.55 -18.57 1.60 1.41 0.18 -21.94 -10.40
23210.00 1.60 { 1.44 { 0.15{ -43.25 i -31.47 { 1.60 1.43 ¢ 0.16 { -47.26 | -20.76
50000.00 1.60 § 1.31 ¢ 0.28 i -90.00 -90.00 { 1.60 1.12 i 0.47 -90.00 -90.00
tbl
Alvaro appVersion(4)="1.74.9654.0"




