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                                                                                 SIGNALS

                                                                          SQUARE WAVE

Test signal: vsqw t T0gd Vpp N0gd  Vpp
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k

Φ t k T0gd  2 Φ t
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Φ t k 1( ) T0gd 
















Vsqw t T0gd Vpp N0gd 
vsqw t T0gd Vpp N0gd 

volt


Signal amplitude: Vpp 12 V

Square wave period: T0gd 1 10
6

 ns

ωptd_ 6.283 10
6


Grads

sec


ttw7_ 1 τptd_ 1 τptd_
6 Tptd_ τptd_

2000
 6 Tptd_

0 0.00063 0.00125 0.00188 0.0025 0.00313 0.00375 0.00438 0.005
13.2

6.6

0

6.6

13.2

Bipolar Square Wave

0

Vpp

vsqw ttw7_ T0gd Vpp N0gd 

T0gd

ttw7_

Vsqw t( ) V
1

vsqw t T0gd Vpp N0gd 

Vsqw SPCT Vsqw rtgd N1_ 0 sec T0gd  N1_ 50

j2sa 0 rows Vsqw
0  1 ωptd_ 6.283 10

3


Mrads

s


2



0 0.00025 0.0005 0.00075 0.001 0.00125 0.0015 0.00175 0.002
13.2

6.6

0

6.6

13.2

Signal and Fourier series 

0

Vpp

Vsqw ttw7_ 
fs ttw7_ Vsqw9 Vsqw10 T0gd N1_ 

1 T0gd

ttw7_

3.14 10
3

 2.08 10
4

 4.48 10
4

 6.87 10
4

 9.27 10
4

 1.17 10
5

 1.41 10
5

 1.65 10
5

 1.88 10
5


0

0.28

0.55

0.83

1.1

Signal's Amplitude Spectrum

0.02Vsqw2

Vsqw0  j2sa
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0 6.25 12.5 18.75 25 31.25 37.5 43.75 50
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0
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Phase of the N1_th order Fourier Polynomial

π

2


π

2

Vsqw1  j2sa

j2sa

Bwsa Vsqw
3

Hz

Bwsa 0.048 MHz

sampling frequency: fptso 2 Bwsa fptso 0.096 MHz

k 0 2
8

1
npt

k
k

fptso


Frequency resolution:
N0gd

fptso

1

T0gd
 2.667

3

um7k
Vsqw npt

k 

um7
T 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 6 12 12 12 12 12 12 12 12 12 12 12 12 12 12 ...


0 0.00016 0.00031 0.00047 0.00063 0.00078 0.00094 0.00109 0.00125
13.2

6.6

0

6.6

13.2

Sampling

0

Bptd

Vsqw t( )

um7k

T0gd

t nptk

relerr 10 % ωbwr 2 π Bwsa ωbwr 0.302
Mrads

sec
 n

π

ωbwr
 n

1

2 Bwsa
=

Signal reconstruction according to the Shannon sampling theorem:

interpolation formula s7sa t( )

0

N0gd 1

n

um7n
sinc ωbwr t n π 

















 N0gd 1 255 relerr 10 %

0 0.00028 0.00056 0.00084 0.00113 0.00141 0.00169 0.00197 0.00225
13.2

6.6

0

6.6

13.2

Signal Rebuilding from samples 

0

Vsqw t( )

s7sa t( )

t

length um7  256

fptso 96 kHz

Spec7hw fft um7  length Spec7hw  129

l 0
N0gd

2


N0gd

2
128
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960 7200 15360 23520 31680 39840 48000
0

50

100 max Spec7hw







Spec7hwl

1

T0gd

2

T0gd

l
fptso

N0gd


960 1866.7 4693.3 7520 10346.7 13173.3 16000
0

0.5

1

Vsqw0  l

0

l
fptso

N0gd


5

                                                                                                    MODIFIED SQUARE WAVE 
Pulse displacement from the origin: ξtwsl ξptd_ ,           τptd_ τptd_ 1 ξtwsl  ξtwsl τptd_= ,

Time delay from the origin: τδsl τptd_ 1 ξtwsl   ,     risingedge τδsl=  ,        width τptd_= .

rect1 t_ risingedge width( ) Φ t_ risingedge( ) Φ t_ width risingedge( )[ ][ ]

V4 t τδ τptd Vpp 
Vpp

V
rect1 t τδ τptd 

V5 t τδ τptd Vpp  V4 t τptd τδ τptd Vpp  V4 t 3 τptd τδ τptd Vpp 

V6 t τδ τptd T6 Vpp N0gd 
0

N0gd

k

V5 t k T6 τδ τptd Vpp 




ttw8_ 1 τptd_ 1 τptd_
4 Tptd_ τptd_

2000
 4 Tptd_

0.5 0.3125 0.125 0.06250.250.43750.6250.812511.18751.3751.56251.751.93752.1252.31252.52.68752.8753.06253.253.43753.6253.81254
13.2

6.6

0

6.6

13.2

Bipolar Square Wave 1

0

Vpp

V

V6 ttw8_ τδsl τptd_ Tptd_ Vpp N0gd 

τptd_

Tptd_

1

ttw8_

Tptd_

Vsqw1 t( ) V6 t τδsl τptd_ Tptd_ Vpp N0gd 

Vsqw1 SPCT Vsqw1 rtgd N1_ τptd_ Tptd_  N1_ 50
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0 0.00025 0.0005 0.00075 0.001 0.00125 0.0015 0.00175 0.002
13.2

6.6

0

6.6

13.2

Signal and Fourier series 

0

Vpp

Vsqw1 ttw8_ 
fs ttw8_ Vsqw19 Vsqw110 T0gd N1_ 

1 T0gd

ttw8_

j2sa 0 rows Vsqw1
0  1 ωptd_ 6.283

krads

s


3.14 10
3

 2.87 10
4

 6.05 10
4

 9.23 10
4

 1.24 10
5

 1.56 10
5

 1.88 10
5

 2.2 10
5

 2.51 10
5


0

0.28

0.55

0.83

1.1

Signal's Amplitude Spectrum

0.02Vsqw12

Vsqw10  j2sa

ωptd_0

j2sa ωptd_

0 6.25 12.5 18.75 25 31.25 37.5 43.75 50
1.73

0.86

0

0.86

1.73

Phase of the N1_th order Fourier Polynomial

π

2


π

2

Vsqw11  j2sa

j2sa

Bwsa Vsqw1
3

Hz

Bwsa 0.048 MHz

sampling frequency: fptso 2 Bwsa fptso 0.096 MHz

npt
k

k

fptso


Frequency resolution:
N0gd

fptso

1

T0gd
 2.667

7

um8k
Vsqw1 npt

k 

um8
T 0 1 2 3 4 5 6 7 8 9

0 0 0 0 0 0 0 0 0 0 ...


0 0.00016 0.00031 0.00047 0.00063 0.00078 0.00094 0.00109 0.00125
13.2

6.6

0

6.6

13.2

Sampling

0

Bptd

Vsqw1 t( )

um8k

T0gd

t nptk

relerr 10 % ωbwr 2 π Bwsa ωbwr 0.302
Mrads

sec
 n

π

ωbwr
 n

1

2 Bwsa
=

Signal reconstruction according to the Shannon sampling theorem:

interpolation formulas8sa t( )

0

N0gd 1

n

um8n
sinc ωbwr t n π 

















 N0gd 1 255 relerr 10 %

0 0.00028 0.00056 0.00084 0.00113 0.00141 0.00169 0.00197 0.00225
13.2

6.6

0

6.6

13.2

Signal Rebuilding from samples 

0

Vsqw1 t( )

s8sa t( )

t

length um8  256

fptso 96 kHz

Spec8hw fft um8  length Spec8hw  129

l 0
N0gd

2


N0gd

2
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
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2
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l
fptso

N0gd

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0
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Vsqw10  l

0

l
fptso

N0gd

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                                                                  RF PULSE TRAIN 

 Step amplitude.............................:Vrfpd Bptd  ,  Vrfpd 12 V

 Signal frequency..........................: frfpd 30 fptd_    ,

 Signal period...............................:Trfpd
1

frfpd


Signal angular frequency...............:ωrfpd 2 π frfpd ,                    ωrfpd 0.188
Mrads

sec
  ,  

 time constant..............................:τrfpd
10

ωrfpd
  ,  τrfpd 53.052μs

 Rising edge delay ......................:τδrfpd 0 ns              

frfpt t τδrf τptd ωrfpt  rect1 t τδrf τptd  cos ωrfpt t 

(vptrfs parameters:vpt time period pulse_width duty_cycle pulse_amplitude( ))

vptrf t Tptd τδrfpd δptd ωrfpd Vrf N0gd  Vrf

0

N0gd

k

frfpt t k Tptd τδrfpd Tptd δptd ωrfpd 




2.652582 10
3

 0.372679 0.748011 1.123342 1.498674 1.874005 2.249337 2.624668 3

15.6

7.8

0

7.8

15.6

Generic RF Pulse train

Bptd

Bptd

vptrf ttw8_ Tptd_ τδrfpd δptd_ ωrfpd Vrfpd N0gd 

δptd_ 1

ttw8_

Tptd_

Viprf t( ) vptrf t Tptd_ τδrfpd δptd_ ωrfpd
Vrfpd

V
 N0gd











Vptrf SPCT Viprf rtgd N1_ 0 sec Tptd_ 
N1_ 50
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0 0.00025 0.0005 0.00075 0.001 0.00125 0.0015 0.00175 0.002
13.2

6.6

0

6.6

13.2

Signal and Fourier series 

0

Vpp

Viprf ttw8_ 
fs ttw8_ Vptrf9 Vptrf10 T0gd N1_ 

1 T0gd

ttw8_

ωptd_ 6.283
krads

s
 j2sa 0 rows Vptrf

0  1 ωrfpd 188.496
krads

s


3.14 10
3

 3.65 10
4

 7.62 10
4

 1.16 10
5

 1.56 10
5

 1.95 10
5

 2.35 10
5

 2.74 10
5

 3.14 10
5


0

0.28

0.55

0.83

1.1

Signal's Amplitude Spectrum

0.02
Vptrf2

Vptrf0  j2sa

ωptd_ ωrfpd

j2sa ωptd_

0 6.25 12.5 18.75 25 31.25 37.5 43.75 50
1.73

0.86

0

0.86

1.73

Phase of the N1_th order Fourier Polynomial

π

2


π

2

Vptrf1  j2sa

j2sa

Bwsa Vptrf
3

Hz

Bwsa 0.048 MHz

sampling frequency: fptso 2 Bwsa fptso 0.096 MHz

k 0 2
8

1
npt

k
k

fptso


11

Frequency resolution:
N0gd

fptso

1

T0gd
 2.667

um6k
Viprf npt

k 

um6
T 0 1 2 3 4

0 6 -4.592 -8.485 11.087 ...


0 0.00016 0.00031 0.00047 0.00063 0.00078 0.00094 0.00109 0.00125
13.2

6.6

0

6.6

13.2

Sampling

0

Bptd

Viprf t( )

um6k

T0gd

t nptk

relerr 10 % ωbwr 2 π Bwsa ωbwr 0.302
Mrads

sec
 n

π

ωbwr
 n

1

2 Bwsa
=

Signal reconstruction according to the Shannon sampling theorem:

interpolation formula s6sa t( )

0

N0gd 1

n

um6n
sinc ωbwr t n π 

















 N0gd 1 255 rele

0 0.00016 0.00031 0.00047 0.00063 0.00078 0.00094 0.00109 0.00125
13.2

6.6

0

6.6

13.2

Signal Rebuilding from samples 

0

Viprf t( )

s6sa t( )

t

length um6  256

fptso 96 kHz

Spec6hw fft um6  length Spec6hw  129

l 0
N0gd

2


N0gd

2
128
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960 7200 15360 23520 31680 39840 48000
0

10

20

30
max Spec6hw







Spec6hwl

1

T0gd

l
fptso

N0gd


960 1866.7 4693.3 7520 10346.7 13173.3 16000
0

0.5

1

Vptrf0  l

0

l
fptso

N0gd

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                                                          STAIRCASE PULSE TRAIN 

kstplength 300

Step Amplitude (arbitrary choise): Vstcstp0

Vpp

5000
 Vstcstp0 2.4 mV

Number of steps: m1steps 2
3

 m1steps 8

Signal amplitude: Vstcs Vstcstp0 m1steps Vstcs 19.2 mV

Step length: T1stpl_

T0gd

kstplength m1steps 1 
 T1stpl_ 0.37 μs

Description of the Function's parameters: vstcp t period signal_amplitude number_of_steps( ),

                                                                : vstc t step_length signal_amplitude number_of_steps( )

Period: Tstcpt m1steps 1  T1stpl_ 2

Duty Cycle: δstcpt

m1steps T1stpl_

Tstcpt


Staircase frequency: fstcpt
1

Tstcpt


ωstcpt 2 π fstcpt

Number of periods  shown : np 20

Description of the Function's parameters: vstc t step_length signal_amplitude number_of_steps( )

Test signal:

vstc t T1stpl_ Vstcs m1steps 
Vstcs

m1steps
0

m1steps 1

k

Φ t k T1stpl_  


m1steps Φ t m1steps T1stpl_ 













Test signal: vstcp t Tstcpt Vstcs m1steps N0gd 
0

N0gd

k

vstc t k Tstcpt
Tstcpt

2 m1steps 1 
 Vstcs m1steps














Dimensionless function:

Vistcp t Tstcpt Vstcs m1steps N0gd 
vstcp t Tstcpt Vstcs m1steps N0gd 

volt


Description of the Function's parameters: Vistcp t period signal_amplitude number_of_steps( )

tstw 0 Tstcpt 0 Tstcpt
10 Tstcpt

4000
 10 Tstcpt
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0

0.0053

0.0106

0.0158

0.0211

Periodic Staircase 1

Vstcs

Vstcstp0

vstcp tstw Tstcpt Vstcs m1steps N0gd 
0 V

1T1stpl_

Tstcpt

tstw

Tstcpt

Vstcp t( )
vstcp t Tstcpt Vstcs m1steps N0gd 

V


Vstcp SPCT Vstcp rtgd N1_ 0 s Tstcpt  N1_ 50

0 0 0 0 0 0 0 0 0
0.0096

0.0019

0.0058

0.0134

0.0211

Signal and Fourier series 

0

Vstcs

Vstcp tstw 
fs tstw Vstcp9 Vstcp10 Tstcpt N1_ 

1 Tstcpt

tstw

j2sa 0 rows Vstcp
0  1 ωptd_ 6.283 10

3


M


3.14 10
3

 2.87 10
4

 6.05 10
4

 9.23 10
4

 1.24 10
5

 1.56 10
5

 1.88 10
5

 2.2 10
5

 2.51 10
5


0

0.28

0.55

0.83

1.1

Signal's Amplitude Spectrum

0.02Vstcp2

Vstcp0  j2sa

ωptd_0

j2sa ωptd_

15

0 6.25 12.5 18.75 25 31.25 37.5 43.75 50
1.73

0.86

0

0.86

1.73

Phase of the N1_th order Fourier Polynomial

π

2


π

2

Vstcp1  j2sa

j2sa

Bwsa Vstcp
3

Hz

Bwsa 7.2 MHz

sampling frequency: fptso 2 Bwsa fptso 14.4 MHz

k 0 2
8

1 npt
k

k

fptso


Frequency resolution:
N0gd

fptso

1

Tstcpt
 2.667

um9k
Vstcp npt

k 

um9
T 0 1 2 3 4 5 6

0 -31.2·10 -32.4·10 -32.4·10 -32.4·10 -32.4·10 -32.4·10 ...


1.67 10
6

 2.08 10
7

 1.25 10
6

 2.71 10
6

 4.17 10
6

 5.63 10
6

 7.08 10
6

 8.54 10
6

 1 10
5


1.92 10

3


3.84 10
3



9.6 10
3



0.0154

0.0211

Sampling

0

Vstcs

Vstcp t( )

um9k

0

t nptk

relerr 10 % ωbwr 2 π Bwsa ωbwr 45.239
Mrads

sec
 n

π

ωbwr
 n

1

2 Bwsa
=

Signal reconstruction according to the Shannon sampling theorem:

interpolation formula s9sa t( )

0

N0gd 1

n

um9n
sinc ωbwr t n π 

















 N0gd 1 255 relerr 10 %
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0 1.25 10
6

 2.5 10
6

 3.75 10
6

 5 10
6

 6.25 10
6

 7.5 10
6

 8.75 10
6

 1 10
5


1.92 10

3


3.84 10
3



9.6 10
3



0.0154

0.0211

Signal Rebuilding from samples 

0

Vstcs

Vstcp t( )

s9sa t( )

t

length um9  256

fptso 14.4 MHz

Spec9hw fft um9  length Spec9hw  129

l 0
N0gd

2


N0gd

2
128

144000 108000023040003528000475200059760007200000
0

0.02

0.04

0.06

0.08 max Spec9hw







Spec9hwl

1

Tstcpt

2

Tstcpt

l
fptso

N0gd


144000 280000 704000 1128000155200019760002400000
0

0.5

1

Vstcp0  l

0

l
fptso

N0gd

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                                                                 Elliptic Cusps Pulse Train 

Signal amplitude: Vpp 12 V

Pulse width: pwsl τptd_ pwsl 250 μs

Duty cycle: δcysl γ

Period: 
T0csp2

pwsl

δcysl


Max pulse amplitude and cusp ratio:
ape

2

10


cusp2 t pw ape Vpp  Vpp

2 1 ape 

pw

pw

2









2

t
2

 ape











 Φ t
pw

2










Φ t
pw

2





















csp22 t pw ape T Vpp N0gd 
0

N0gd

k

cusp2 t k T
pw

2
 pw ape Vpp





















Dimensionless function: fcsp22 t pw ap T Vpp N0gd 
csp22 t pw ap T Vpp N0gd 

V


tsl4_ 2 pwsl 2 pwsl
2 pwsl 2 pwsl 

20000
 2 pwsl

0.55 0.504 0.458 0.413 0.367 0.321 0.275 0.229 0.183 0.138 0.092 0.046 0 0.0460.0920.1380.1830.2290.2750.3210.3670.4130.4580.5040.55

0

5

10

One Elliptic Cusp Pulse

Vpp

Vpp ape

cusp2 tsl4_ pwsl ape Vpp 

1

2

1

2

tsl4_

pwsl

t22sl 0 T0csp2 0 T0csp2
10 T0csp2 0 T0csp2

4000
 10 T0csp2
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0 0.250.50.75 1 1.251.51.75 2 2.252.52.75 3 3.253.53.75 4 4.254.54.75 5 5.255.55.75 6
0

3.6

7.2

10.8

14.4

Elliptic Cusp Pulses Train

Vpp

Vpp ape

csp22 t22sl pwsl ape T0csp2 Vpp N0gd 

pwsl

T0csp2

1

t22sl

T0csp2

Csp22 t( )
csp22 t pwsl ape T0csp2 Vpp N0gd 

V


Csp22 SPCT Csp22 rtgd N1_ 0 s T0csp2  N1_ 50

0 0.00011 0.00022 0.00032 0.00043 0.00054 0.00065 0.00076 0.00087
0

3.3

6.6

9.9

13.2

Signal and Fourier series 

0

Vpp

Csp22 t22sl 
fs t22sl Csp229

 Csp2210
 T0csp2 N1_





1 T0csp2

t22sl

j2sa 0 rows Csp220






1 ωptd_ 6.283 10
3


Mrads

s


3.14 10
3

 1.3 10
4

 2.91 10
4

 4.52 10
4

 6.13 10
4

 7.74 10
4

 9.35 10
4

 1.1 10
5

 1.26 10
5


0

0.28

0.55

0.83

1.1

Signal's Amplitude Spectrum

0.02

Csp220




 j2sa

ωptd_0

j2sa ωptd_
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1.73

0.86

0

0.86

1.73

Phase of the N1_th order Fourier Polynomial

π

2


π

2

Csp221




 j2sa

j2sa

Bwsa Csp223
Hz

Bwsa 0.111 MHz

sampling frequency: fptso 2 Bwsa fptso 2.217 10
5

 Hz

k 0 2
8

1 npt
k

k

fptso


Frequency resolution:
N0gd

fptso

1

T0csp2
 2.667

um43k
Csp22 npt

k 

um43
T 0 1 2 3 4 5 6 7

0 1.2 4.956 5.981 6.745 7.369 7.901 8.366 ...


0 8.120881 10
5

 1.624176 10
4

 2.436264 10
4

 3.248353 10
4

 4.060441 10
4

 4.872529 10
4

 5.684617 10
4

 6.496705 10
4


1.2

2.4

6

9.6

13.2

Sampling

0

Vpp

Csp22 t( )

um43k

T0csp2

t nptk

relerr 10 % ωbwr 2 π Bwsa ωbwr 0.696
Mrads

sec
 n

π

ωbwr
 n

1

2 Bwsa
=

Signal reconstruction according to the Shannon sampling theorem:

interpolation formula: s43sa t( )

0

N0gd 1

n

um43n
sinc ωbwr t n π 

















 N0gd 1 255 relerr 10 %
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0 1.08278 10
4

 2.16557 10
4

 3.24835 10
4

 4.33114 10
4

 5.41392 10
4

 6.49671 10
4

 7.57949 10
4

 8.66227 10
4


1.2

2.4

6

9.6

13.2

Signal Rebuilding from samples 

0

Vpp

Csp22 t( )

s43sa t( )

T0csp2

t
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                                                                Staircase Based Signal 

kstplength 300

Step Amplitude (arbitrary choise): Vstcstp0

Vpp

5000
 Vstcstp0 2.4 mV

Number of steps: m1steps 2
3

 m1steps 8

Signal amplitude: Vstcs Vstcstp0 m1steps Vstcs 19.2 mV

Step length: T1stpl_

T0gd

kstplength m1steps 1 
 T1stpl_ 0.37 μs

Signal amplitude: Vstc_ Vpp Vstc_ 12 volt

Step length (arbitrary): T2stpl_ 4
Tptd_

1000
 T2stpl_ 4 μs

Number of steps: m2steps_ 2
3

 m2steps_ 8

Time constant: τ2_
Tptd_

5


Step amplitude: Vstcstp_

Vstc_

m2steps_
 Vstcstp_ 1.5 V

Period: T2stp_ m2steps_ 1  T2stpl_ 2 T2stp_ 72 μs

Frequency f2stp_
1

T2stp_
 f2stp_ 0.014 MHz

shift 5

vstcc t T2stpl_ Vstc m2steps 
Vstc

m2steps
1

m2steps

k

Φ t k T2stpl_  
 1

m2steps

k

Φ t T2stpl_ k m2steps  
















v2stcc t T2stpl_ Vstc m2steps  vstcc t 5 T2stpl_ T2stpl_ Vstc m2steps 
Vstc rect1 t 5 T2stpl_ 0 T2stpl_ 2 m2steps 1  T2stpl_ 



vstcc t 5 T2stpl_ 2 m2steps 1  T2stpl_ T2stpl_ Vstc m2steps 
2 Vstc rect1 t 5 T2stpl_ 2 m2steps 1  T2stpl_ 0 T2stpl_ 2 m2steps 1  T2stpl_ 















v2stcc t T2stpl_ Vstc m2steps shift  vstcc t shift T2stpl_ T2stpl_ Vstc m2steps 
Vstc rect1 t shift T2stpl_ 0 T2stpl_ 2 m2steps 1  T2stpl_ 



vstcc t shift T2stpl_ 2 m2steps 1  T2stpl_ T2stpl_ Vstc m2steps 
2 Vstc rect1 t shift T2stpl_ 2 m2steps 1  T2stpl_ 0 T2stpl_ 2 m2steps 1  T2stpl_ 










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vH t T2stpl_ Vstc_ m2steps_ shift  v2stcc t T2stpl_ Vstc_ m2steps_ shift 
vstcc t T2stpl_ 4 m2steps_ 2 shift  T2stpl_ Vstc_ m2steps_ 



Vstc_ rect1 t T2stpl_ 4 m2steps_ 2 shift  0 T2stpl_ 2 m2steps_ 1  T2stpl_ 





TT 2 T2stpl_ 3 m2steps 4  shift T2stpl_=

vHDoor t T2stpl_ Vstc_ m2steps_ shift  Vstc_ rect1 t
T2stpl_ 1 shift( )

2
 1

6 m2steps_ shift 3  T2stpl_

2
 T2stpl_











THsl 6 m2steps_ shift 3  T2stpl_

0 0.0001 0.0002
0

10

20

30

(-.-)

Vstc_

Vstcstp_

THsl

2
shift

T2stpl_

2


5 T2stpl_

Signal amplitude: Vstc3_

Vpp

1000
 Vpp 1.2 10

4
 mV Vstc3_ 1.2 10

4
 

Step length (Arbitrary): Tstc3stpl_ 4
Tptd_

1000
 Tstc3stpl_ 4 μs

Number of steps: mstc3steps_ 2
3



Time constant: τstc3stcp_

Tstc3stpl_

5


Period: Tstc3stcp_ 2 mstc3steps_ Tstc3stpl_ Tstc3stcp_ 64 μs

Frequence: fstc3stcp_
1

Tstc3stcp_
 fstc3stcp_ 0.016 MHz

THsl 6 m2steps_ 13  T2stpl_
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vHD t T2stpl_ m2steps_ Vstc_ shift N0gd  Vstc_

1

N0gd

k

rect1 t 2 k 1( )
6 m2steps_ shift 3  T2stpl_

2

shift 1( ) T2stp

2







6 m2steps_ shift 3  T2stpl_

2







1 k( ) 2
shift 1( ) T2stpl_

2
T2stpl_ shift















VHD t T2stpl_ m2steps_ Vstc_ shift N0gd 
vHD t T2stpl_ m2steps_ Vstc_ shift N0gd 

V


vHH t TT T2stpl_ Vstc_ m2steps_ shift N0gd 
0

N0gd

k

vH t k TT T2stpl_ Vstc_ m2steps_ shift 




VH t TT T2stpl_ Vstc m2steps shift N0gd 
vHH t TT T2stpl_ Vstc m2steps shift N0gd 

V


m2steps_ 8 T2stpl_ 4 10
6

 s mstc3steps_ 8

THsl 6 m2steps_ shift 3  T2stpl_ ttscbw 0 THsl 0 THsl
5 THsl

2000
 5 THsl

0 0.188 0.375 0.563 0.75 0.938 1.125 1.313 1.5 1.688 1.875 2.063 2.25 2.438 2.625 2.813 3
0

10

20

30

Staircase based test signal...

t.tscbw/T.Hsl

3 Vstc_

Vstc_

1

2

shift T2stpl_

2 THsl


5

2

shift T2stpl_

2 THsl


                                                                                         The End

24


