.step param prb list -1 1 ; set prb=0 to turn off probe VP
.options plotwinsize=0

.options method=gear

.options numdgt=7

.param numcyc=10

.param dlycyc=5

.param FFT=2**16

.param simtime=numcyc/Freqg+dlytime

1
4u7

ot

Q6

BC560Cco
Q5

.param dlytime=dlycyc/Freq*(1-Square)
.param timestep=(simtime-dlytime)/FFT
.four {Freq} V(out)

four {Freq} 4 V(out) P2
INCLUDE potentiometer_standard.libRtot=200 wiper={wip2}
;tran O {S|mt|me} {dlytime} {timestep} .param wip2=0.5
.acoct3301m1

;noise V(out) Vsme oct 100 20 20k

;tf V(out) Vsine ;0p

.param Freq=1k
.param Vin=1.4142 cr7
in—{
2u2

BC560Cco

pot_lin

R15

Q2 Q1
BC560Cco BC560Cco

.param Square=1
.four {Freq} V(out2)
four {Freq} 4 V(out2)

R24 C13
Jlumper
C4 — RI18 c5
AC {u(prb)}

Vsine

AC AC {u(-prb)}

For non-OpenLoop-sims connect
Sources Ll and VI here

@Rser =0.1  and close Jumper4
Li

R13 R2
100 8.2

Vi

L

R9 Q7
1Kk BC560Cco
R16

-15
Rser=0.1

Q8
1k BD140Co

Jumper 4

41.6621fV

R1 C‘3
\

100  10u

J2umper

Cm | Q11

220p BD140Co

Q10

SINE(O {Vin} {Freq})

47k $100p LSE AR iloo“
Q3

2n2 200
Q4
BC550Cco

BC550Cco

L

R4 R3
390 390

b BC550Cco

R28
100

For OpenLoop-Sims set AC-value of Vsine =0

Run ACAnalysis

Plot: Loopgain with Middlebrook-Probe AolB=

-1 A-1*((VI)@1*V(X)@2-V(x)@1*1(Vi)@2)+V(X) @1+I(Vi)@2))

@ Vsquare

PULSE({-Vin} {Vin} {dlytime+simtime*(1-Square)} {timestep} {timestep} {.5/Freq-timestep} {1/Freq})

Vn . .
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