
Mushroom Timer Circuit 
 
The timer circuit described in the leda.lycaeum.com link in Exp 7 was simulated using 
PSpice. Since the timing is very different from any other problem we have solved, it was 
necessary to modify one of the default simulation parameters. This is described on the 
last page of this report. 
 

Q2

Q2N2222

C1

33uF

V1
6Vdc

R6

10k

R1

1.7Meg

C3

.1uF

R2

27k

V

R3

400

0

X1

555D
1

2
34

5
6
7

8
G

N
D

TRIGGER
OUTPUTRESET

CONTROL
THRESHOLD
DISCHARGE

V
C

C
R4

1meg

C2

1mF

Q1

Q2N2222

 
 

           Time

1.0Ks 1.2Ks 1.4Ks 1.6Ks 1.8Ks 2.0Ks 2.2Ks 2.4Ks 2.6Ks 2.8Ks 3.0Ks
V(Q1:c)

0V

4.0V

8.0V

SEL>>

Output from transistor

V(R6:1)
0V

4.0V

8.0V

Output from pin 3 of 555 Chip

 
 
The top trace shows the output from pin 3 of the 555 chip, while the bottom trace shows 
the output from the transistor. The transistor output inverts the input voltage. 
 
From the cursors placed on the figure, the total on plus off time is equal to 1218 seconds. 
The on time is about 20 seconds and the off time is about 20 minutes. 



A 555 timer designer program was downloaded from a very useful website 
http://www.electronicsaustralia.com.au/cgi-bin/downloads.pl?area=7  
 

 
 
This does the simple calculations showing the high and low times for the choice of 
resistors and capacitor. This also confirms that the components chosen work as indicated. 

http://www.electronicsaustralia.com.au/cgi-bin/downloads.pl?area=7


Modifications to PSpice to simulate a circuit for over 20 minutes. 
 
First, the simulation settings must be specified. Note that the run to time (TSTOP 
parameter) is set to 3000 seconds. The first step in the simulation is very, very small. The 
simulation begins with a time step of about .03ns to keep the changes in voltages small. 
Since the total time is so long, the program gives up after only a few nano seconds. 

 
To fix this problem, we need to go to the options tab above and change the relative 
accuracy parameter (RELTOL) from .001 to .1. 

 
 



This changes the minimum time step according to the following: 
 
 Minimum Time Step = TSTOP/(dynamic range of time) 
 
where, dynamic range of time =  
 
15 digits - the number of digits of accuracy required by RELTOL. 
 
For example, if TSTOP =1us and RELTOL=.001, then the minimum time step is: 1E-
6/(1E15-1E3)= 1E-18.  
 
Thus, for our case, the minimum time step is: 3000/(1e15-1e1)=3e3/1e14=3e-11. Before 
we changed RELTOL, the minimum time step was 3e-13. With such a small time step, 
the program gave up before it got past a few nanoseconds. 


