
MNA & Spice#

Space#

V1 1 0
R1 1 2
C1 2 0
RT 2 3
CT 2 3
LK 3 4
RK 4 5
CK 5 0
RO 5 0
CO 5 0

"χs"χs

V1 1 0 V1s
R1 1 2 327.1k
C1 2 0 200p
RT 2 3 9MEG
CT 2 3 12.78p
LK 3 4 250n
RK 4 5 1.5
CK 5 0 100p
RO 5 0 1MEG
CO 5 0 15p

"χVer"χVer

1

3 4 5

2

num2str str2num concat , , "\""000D""\"CR

".SAVE V(1) V(2) I(R1)"save

".TRAN 0 {10/freq} {8/freq} {0.01/freq}"mode

, _"{CR}{circ}{CR}{mode}{CR}{param}{CR}{save}{CR}.END"

strrep , , num2str eval sφ"@"".PARAM freq=@"paramM φ

min Vmax VPP V

n
T

for

kn

for

if

break

sign
n

Vsign
k

V

..length V1nk

..fall1count
2nfind , , fallVT

Hz10000f

strrep , , "SINE(0 0.7071 {freq} 0)""V1s"description χVercirc

M fM Vcol , 3MVcol , 2Mscol , 1MV2V1T V2V1V12 204rows M

V1.4135PP V1v1 μs900.5find , , 2V1Tt1

V0.3164PP V2v2 μs871.5find , , 2V2Tt2

V1.3759PP V12v12 μs896.5find , , 2V12Tt12

μs29t2t1Δt2 μs4t12t1Δt12

°104.4fπ2Δt2φ2 °14.4fπ2Δt12φ12

augment , , , , "green"10"o"0MHzt12

augment , , , , "red"10"o"0MHzt2

augment , , , , "blue"10"o"0MHzt1

augment , V12MHzT

augment , V2MHzT

augment , V1MHzT
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768 832 896 960 1024

Hz2314f

strrep , , "PULSE(-0.8 0.8 0 1u 1u {1/freq/2-1u} {1/freq})""V1s"description χVercirc

M fM Vcol , 3MVcol , 2Mscol , 1MV2V1T V2V1V12 239rows Mn

V1.6PP V1v1 μs3673.993find , , 2V1Tt1

V1.4301PP V2v2 μs3719.008find , , 2V2Tt2

V3.0087PP V12v12 μs3889.4519find , , 2V12Tt12

μs45.015t2t1Δt2 μs215.4589t12t1Δt12

°37.4993fπ2Δt2φ2 °179.4858fπ2Δt12φ12

augment , , , , "green"10"o"0MHzt12

augment , , , , "red"10"o"0MHzt2

augment , , , , "blue"10"o"0MHzt1

augment , V12MHzT

augment , V2MHzT

augment , V1MHzT

Π

3328 3584 3840 4096 4352
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Symbolic MNA

Simple RC V1 1 0
R1 1 2
C1 2 0

"χRC"χRC

MNA χRCIVXBA
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0R1
R1C1s1
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V R1C1s1
V1C1s
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Versuch RC MNA χsIVXBA

ROLKsR12RTCTs1C1CTRTs1R1RTLKsLKCT2s1RT

ROLKsR12RTCTs1C1CTRTs1R1RTLKsLKCT2s1RT

ROLKsR12RTCTs1C1CTRTs1R1RTLKsLKCT2s1RT

RTCTs1C1CTRTs1R1RTLKsLKCT2s1RTC1CTRTs1R1RT

RKRO2RTCTs1R1ROLKsR12RTCTs1C1CTRTs1R1RTLKsLKCT2s1RTLKsRT

V



RKROLKsROLKsR12RTCTs1C1CTRTs1R1RTLKsLKCT2s1RTC1CTRTs1R1RT

LKsR12RTCTs1C1CTRTs1R1RTLKsLKCT2s1RTROLKsLKsRKCKCOROs1RKRO
I

Impledance method

1Clear f fπ2iσs 0σ V1 , ftV1

C1s
1ZC1

CKs
1ZCK

CTs
1ZCT

COs
1ZCO

LKsZLK

ZCTRT
ZCTRT

ZCKZLKRK
ZCKZLKRK

ZCORO
ZCORO

ZCH f

eval
ZCH fZC1ZCH fZC1R1

ZCH fZC1
V2zV1 f

V2zV1 fV1V2 , ft Using MNA for comparing later

V2 , ftV1V12 , ft
2

VV2m , ft

1Clear s

Values

Values kΩ327.1R1 pF200C1 V20.5Vo

MΩ9RT pF12.78CT fπ2ωo

Ω1.5RK pF100CK nH250LK

MΩ1RO pF15CO °90φv

freq analysis

ugarg f Hz
x

10

uyf Hz
x

10

uyIm f Hz
x

10

uyRe f Hz
x

10

Π , , uguyf s
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y Unstetigkeit bei x = 7,5 ?

1.5694arg ZCH Hz
7

10

0.1121arg ZCH Hz
7.5

10

1.5707arg ZCH Hz
8

10

Bei welcher Frequenz ist ZCH = 5 ?

kΩ5118.0751Re ZCH Hz1500

ZCH



Π , ,
1π81MΩZCH φ
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kΩ4999.6537Re ZCH Hz1540

kΩ4828.7825Re ZCH Hz1600

d
d f

ZCH fdZCH f

Π , ,
1π81kΩdZCH φ
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y Nullstelle von Im(ZCH(f))

sΩ3.0036Im dZCH Hz1422

sΩ0.8387Im dZCH Hz1423

sΩ1.3214Im dZCH Hz1424

Π , ,
1π11V2zV1 φ
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y Wo ist die Phase -45° ?

°44.9317arg V2zV1 kHz2.4

°44.9999arg V2zV1 kHz2.4058

°46.0845arg V2zV1 kHz2.5

sine

Sine wave Hz2314f φvtfπ2i
eVoV1 , ft

Discretizing for plots
f
2.5

160
1..601

T

Using spice# ".TRAN 0 {4/freq} {0/freq} {0.01/freq}"mode

strrep "SINE(0 0.7071 {freq} 0)""V1s"description χVercirc



strrep , , "SINE(0 0.7071 {freq} 0)""V1s"description χVercirc

M fM 430rows M

Using MNA with
numerical ILT 2

fπ2
2

s

fπ2Vo
V1 LT of V1 ,

..201
T

2
VV2 Inverse LT of V2. Very

slow, use some few points

Usint MNA with phasors V2m , ft from above

Comparing V2 with the 4 methods
°90arg V1 , fs0

augment , , , 8"o"V2f
..201

T

augment , col , 3Mfcol , 1M

augment , , , , "red"8"o"Re V2m , fTfT

augment , Re V2 , fTfT

augment , Re V1 , fTfT

Π

°133.9004arg V2 , fs0

°43.9004arg V1 , fs0arg V2 , fs0

°46.0905arg V12 , fs0

°43.9095arg V1 , fs0arg V12 , fs0

Note: the phasors method returns only the stationary solution
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pulse

Pulse wave Hz2314f sign sin tfπ2VoV1 , ft

Discretizing for plots
f
4

f
2.5

1200
1..2001

T
f
4

f
1

115
1..151

T

Using spice# ".TRAN 0 {8/freq} {4/freq} {0.01/freq}"mode

strrep , , "PULSE(-0.8 0.8 0 1u 1u {1/freq/2-1u} {1/freq})""V1s"description χVercirc

M fM 477rows M

Inverting the LT sVo V, TVV2 Very slow and not very accurate.



Inverting the LT
tanh

f4
s

s
Vo

V1 V, T
2

VV2 Very slow and not very accurate.

augment , , , 8"o"V2fT

augment , col , 3Mfcol , 1M

"to do"
"to do"

augment , V1 , fTfT
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