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1 5/14/2009 NotebookO 

Reflected pulse shape calculated 
by numerical integration using 
HT Basic program prob1_set6.txt 

50 ohm coax terminated by 100 pF capacitor. 

20 ns wide, 1 volt high square pulse incident from left. 

The strange shape makes sense. When the very sharp leading edge of the incident 
pulse hits the capacitor, the very sharpness of it comes from very high frequencies. 
For these high frequencies the capacitor acts like a shorted termination. Hence, the 
initial reflection is '"inverted*. As time goes by (while the pulse is still at the capacitor) 
the much lower frequencies of the pulse are most important. For these the capacitor 
behaves like an open circuit. Hence, the reflection attempts to rise back up to being 
in-phase with the incident voltage (Le. the inversion is inverted!). Finally, when the 
tailing edge of the pulse hits the capacitor. the voltage drop if the incident pulse is 
inverted and added to the existing level of the reflected pulse. This accounts for 
the sharp rise at the tailing edge. After this, the voltage falls back to zero. The 
time constant for the decay is RC, where R=50 ohms and C=100pf, so RC=5ns. 

In the figure, v is the velocity of waves in the coax and T is the pulse width. b is a 
dimensionless distance parameter. 

" 



file name: data_prob1_set6.txt 

incident square pulse 

2.5~------~------~------~----~ 
Reflected pulse distortion due to capacitive 
termination. 

Rc = 50 ohms 
C = 100 pF ........ 


(f) T = 20 ns 
+-' 
(5 
> i5 =0.5 

umax=1000-
> du=1/1000 

NPT=1,000,000 

0.0...-------1 

leading edge 
-0.5 reflected pulse 

... 

-4 -2 o 2 4 


b =2x1vT 




3 CREATE "temp.txt",500 
4 ASSIGN @P1 TO "temp.txt";FORMAT ON 
1 0 Lp: FOR K=-200 TO 200 
11 B=Kl50 
13 Umax=1000 
20 N=1000 
21 Npt=N*Umax 
23 Du=1/N 
30 D=.5 
50 V=O 
60 FOR J=O TO Npt 
70 U=J*Du 
71 X=D*D*U*U 
72 IF J=O THEN 
73 F=1 
74 ELSE 
80 F=SIN(U)/u/(1+X) 
81 END IF 
90 G=(1-X)*COS(B*U)+2*D*U*SIN(B*U) 
100 V=V+Du*F*G 
110 NEXT J 
111 V=V*2/3 
113 PRINT B,V 
120 OUTPUT @P1;Umax.N,B,V 
130 NEXT K 
131 ASSIGN @P1 TO * 
145 END 
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