June 1968
(Acc)

Oscilloscope Modification Provides Some Features of Dual Time-Base Units™

R. A. Scholl
Stanford Linear Accelerator Center

A frequent problenm in large systems involves display of two signa
from independent sources on the same oscilloscope. If each of the signals 1is
accompanied by a pre-trigzger (a trigger signal occurring just before the
signal is to be observed) and the signals are asynchronous, the obvious
solution is the use of a dual-beam, dual-time base oscilloscope. However,
if the two signals cannot occur simultaneously and the same sweep spsed 1s
requirgd for both, much of the flexibility of the dual beam unit is wasted.
A relatively simple modification to any dval trace oscilloscope will provide
the display capability at much lower cost.

The measurement situation referrcd to above is illusgtrated in
Figure 1. The ﬁroblém is to display thsse two signals on en ordinary dual-
trace oscilloscope., Of course, the trigger signels could be ignored and

the oscilloscope triggered internally, but then the signals marked B

2) 025
E. and D, could not be viewed since the scope sweep would be locked out

at those times due to the earlier sweep on that channel. Also, the ed-
vantages of the coherent pre-irigrer have been lost, Clerly anothe
technique should be used., The modification outlined in this article allovs

e

To understend the nature of the modification

necessary to undersiand the circuitry of the typleal dusl-trace amplificer.
A simplified block dizgrenm ic ghown in Figure In single channel mode,

the control flip-flop iz locked in onz of its Giyjo states, closing the

22 PN - EIE ] = Y- I SO U SR 3 2 s 1 EI N
approoriate analoz switeh and feeding that signal through to the mixing

LIPS T S R N DN 1! s B B | R T . - R o ede KRR | - - -1
srplifisr, In tre "addrd 2lgebraically? mode pouh swillicihes are clossd
.
s U P .
end the ©lip-ficp is out 2f vhe circulw.

= I o] 2 PR + -~ g e P N L : 1S ot
flip-fiop is cocunectad as on asiable cscillator running at a nign
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repetition rate. None of these modes concern us here. When the "alternate"

mode is selected, the flip-flop acts as a bistable device, changing state

-

at the end of each sweep. Thus the CH.1l and CH.2 signals are displayed
alternately. It is this modeAwhich‘we must modify in order to obtain
the measurement capability required. The modification is shown in Figure 3.
The modified verticazl circuit now has two trigger inputs which
control the state of the control flip—f;op; a CH.1l select trigger closes the
CH.l analog switch, and a CH.2 select trigger cloées the‘CH.E analog switch,
If the two trigger channels shown in Figure»l are now combined as shown in
Figure L, the circuit action will be as follows: when a trigger 1 pulse
oceurs, the control flip-flop in the vertical circuit is set so that the
CH.1 switch is closed. This trigger pulse also pasées through the delay
line, triggering the oscilloscope sweep. The delay is inserted to allow
the analog switch to settle; the delay required is typically O.l~O.2/sec;
The oscilloscopz then displays the signal at the CH.L input, Analogous
events occur after a trigger 2 pulse, and the oscilloscope then displays

the signal at the Channel 2 input, Obviously,ithe pre-trigger must occur
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sufficiently early with respect to the signal

the sweep trigrer delay., In many large systensthis is not a significant
S e J [

problen,
It should be noted that if the trigger channels axe selectable,
and if it is possible to select the same trigger for both inputs, the
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Since gach'oscillOSCOpe nanufacturer uses a different
circuit to implement the block diagram shown in Figure 2, it is
impossible to describe a singlé circuit modificatiog appropriate
to all. A reasonably universal circuit is given in Figure 5,
Circui£ actiqn is as follows: 1f the co;lector of QA is high, Ql
is turned on, allowing a charge to be bullt up across C during
the trigger pulse -- (note that the trigger source nust be able
to sink 7 ma when in thé "low" state). At the end of the trigger
puise t@e junction of the capacitor and the two diodes goes nega-

tive, turning off Q2 and turning on Q This pulls the collector

3°
of QA to ground, triggering the control flip-flop on the trailing
edge of the trigger pulse. If the collector of QA is already low,

hovever, Ql will be turned off when the trigger pulse arrives.

With Ql open there is no charging path for C., and Q2 remains un-

l)

" "

affected., This feature gives the circuit a trigger "steering
capability, allowing J-K action in case the two triggers occur
simultaneously. Both channels of the circultry in Figure 5 vere
wired.on a 2 x 4 inch ecircuit card wnich was mounted in a clear
space at the rear of the vertical plug-in. Power for the circultl
(30 ma from + 15V, 2 ma from - 15V) was obtainad from the power
buses in the plug-in. Spare pins on the rear connector were used
to bring in the trigger cables, Disconnecfion of the "sweep-end

signal was acconplished by shorting

g the gating transistor in the

plug-in.
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