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Step-recovery diodes sharpen pulses 

Russel Jaoob Baker 
t;(J&G fJneTJl1l Meal!UnmumIl! , fAJI Vega", NV 

1'h~ ci"Cuit in .';1{ t u.., •• l.t!v-reco,~ry diodes to gener
ate 4UV. I-nsee pull!ell. 'The diodes act like charg<>
""ntrolled .witeh"". Wh"" ~lo,..,.l <~ cxi"~ in the 
jl,Ulction (}f a diode, the diode', impedance is typically 
less than Ill. With no stored c ..... rg<l. too diode. exhibit 
high iropedaoce. 
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forn'ard-biased and aWre ~harge. Wb<.n you apply an 
input signal, such a.'i that generated by the circuit in 
Fi ll" 2, SRD, 9UU'tI! W di.,charge and 1>o1, 1~ the im!""d. 
AArP .h"ntlng the load to l~ ... than 10. The diode 
switches to a high_impedan<re ~tat.e when it reachel 
full di>!Charge. Sillce the impetlance of SRU, is still 
very klW, the maJority of the output voltage drops 
acro68 the son load resistor, RI.OoU)- When SRD. looe!l 
iUi charge, it switches to a high·impedance state. Then 
the maJority of the inpllt voltage drop" aero .. SRD •. 
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Inductor I., leta the sklw input pulae pas!! hut keeps 
the high .... peed output pulse from roupling bock inw 
the input. Inductors L. and L, keep the outlJUt pullle 
rrom roup!;ng into u.., power and ground palM, ~8Jle<" 
lively. Using wire-wound indu~t.ors and fenite beads 
minimizes the inducto...,,' .hunt capa(:ital""'. When cal
culating the actual rise and fall times as weU ... the 
amp~l ... de of the output pulse, you need to account for 
the bandwidth of the sco"" you're using. After taking 
into account 1."-' ..... ponse of t he Tektronix 71().1 ........ pe 
with a l-GHz plug-in. you11 find that }';, I b'. pulse 
has a rise and fall time nf 350 p.ooc. an amplitude of 
4OV, and a width of 751) psec at half of tile pulse's 

0<"" """ 
,~'+I 1 ~ 

,~ 

'~I 
u,' I o~ ,--rIO" 
,~ ,---'1 -• ,-- " ,. 

~ ." '" 

maximum amplitude. or 2OV. The practiea.l repetition 
rate i.s appro:<imawly .~ kH~ if you use .'i, 2's driver 
cirruit. 

You ean modify the amplitude of the output pulse if 
you adjust the diodes' de bias by adjusting the values 
of the 36 and 560fl reij;swl1\. '!'he de bias through the 
diodes and tho. input pulse's shape delennine the s,,·it.ch 
point of the diodes. Yon can control the width of the 
output pnlow. by controllin,ll: the de """,,,nt through 
SHD" _ 
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Software debounces ..... p inputs 

Keo-in Towers 
Durnnd-1fuule IndUlltrie8 Ltd, Ntw Wutmins!er. 
BritilJh ColumtJia, Ca7Wda. 

ListinI l 's 60000-family IL'Wlmbly rode debounOOll mi
crocomputer inputs, The algorithm wurk8 well all an 
interrupt routine becaus.e the 110 proo-essing doesn't 
complicate the strocture of a controller's main \.alIk, 

How often the maln program callg tlle subroutine sets 
the debouru:e time period, which is typically 30 to 40 
!ltlle<:, The program n_ two static variables: luLin, 
which ill a copy of tile jallt input byte or woro, and 
iports, which ill the deboun<:ed input mask the fore_ 
ground routines use, 

The algorithm first input.s the data (rom the hard
ware dev;"'. Then, the algorithm testa to _ which 
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