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SECTION 1

INTRODUCTION

 
 

This applications guide de—
scribes the use of the advanced
waveform processing functions of
the Tektronix 7854 Programmable
Oscilloscope in a typical series of
five power supply and power de—
vice test operations.

Stating the Problem
In designing switching power

supplies, the two primary require-
ments are high efficiency and high
reliability. These goals are within
reach when, through careful de—
sign techniques, highly reliable
components are included and op-
erated within published spe-
cifications. The features of the
7854 can help the designer to sig-
nificantly shorten and simplify this
process

7854 Features
The 7854, with its waveform

calculator, combines the best
features of a high-performance
plug-in oscilloscope with the flexi-
bility, speed and accuracy of a
dedicated waveform-oriented dig-
ital processor. Singie-key func—
tions, equivalent-time-sampled
digitization of waveforms to 400
MHz equivalent-time bandwidth,
program storage for more than
2000 commands, and GPIB capa-
bility are just a few of the key fea-
tures of the 7854.

Waveform Calculator
Keyboard
The waveform calculator

keyboard allows single-keystroke
functions, many of which are par-
ticularly well suited to power sup-
ply testing. Differentiation (DIFF),
integration (INTG), energy (EN-
ERGY) and root-mean-square
(RMS) are several of the more
important of these functions
that apply to such testing. The
waveform averaging (AVG) mode
is also very useful in reducing ran-
dom noise. Cursors are available
for quick and accurate time and
amplitude measurements.

7854 Programing
Several operations may be pro-

grammed into the 7854 for later exe-
cution. The programs, consisting of
a series of commands or functions,
can be entered, edited and exe—
cuted from either the waveform
calculator or the GPIB port.
As the following five applications

examples show, these features
provide the power supply designer
with a very powerful and useful
tool,
The 7854 control settings and

certain 7854 program entries
apply to the particular power sup—
ply used in this guide. Your control
settings and appropriate 7854
program lines may differ on the
power supply you are testing.

In the illustrations and photos,
units of measure are abbreviated
which make the measurements
more generally applicable to any
power supply



 

Test Instrument
A 7854 with maximum memory

(Option 2D) was used for the tests
in these application examples. An
off—the-shelf switching power sup-
ply was modified to add the test
points shown in test operations. All
other test equipment, including
probes and oscilloscope plug—ins,
is as shown in the examples.

SPECIAL
CONSIDERATIONS

It may be necessary, depending
on the voltage and current probes
used, to compensate for any
probe signal delay. Although the
technique for finding the delay is
well known, a brief description is
offered here. It includes a
suggested method of incorporat-
ing this delay into the application
programs in this guide.

Calculating Delay
The calibrator signal from the

7854 will be used to drive a resis-
tive load. A 51 Ohm carbon resis-
tor was used as the load resistor.
Set the 7A13 to 10 mV/div., +input
to DC, —input to GND, and the
bandwidth limit switch to FULL.
Connect the voltage probe from
the calibrator output side of
the resistor.
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Figure 1 Test Set—Up

Set the 7A18A mode switch to
CH1, channel 1 to 10 mV/div., and 000 VMDL ”MBA
channel1 to DC. Connect the 001 STORED AQR 2 >WF'M
AM503 through a 50 Ohm termi- 002 VMDR
nator to the channe|1 input. Set 003 AQR 3 >WFM
the 7854 trigger source switch to 004 2 WFM CRS1 0 >HCRD
right vertical. Connect the current 005 Mm >VCRD HCRD 2 )CNS
probe around the resistor lead. Set 005 3 WFM 0 )HCRD
the HAH horizontal (7885) to 50 nS/ 007 MID >VCRD HCRD 3 >CNS

div. Figure1 shows the proper test 008 2 Dsw
setup.

Figure 2 shows a 7854 pro-
gram that will capture both wave-
forms and calculate the delay
between waveforms. With the vol-
tage and current probes used in
this note, 16 nanoseconds was an
average delay.

Implementing Delay
The 7854 has a command that

adjusts the waveform in time. The
HPLFT or HPRGT will shift the dis—
play left or right by the time speci—
fied in the argument. With a 16
nanosecond delay, the user simply
calls up the current waveform,

009 3 CNS 2 CNS -
 

Figure 2 Calculating Probe Delay

enters 16 nanosecond (16EEX
QCHS ENTER) and presses the
HPLFT (f SMOOTH). This step
can be added to any of the
application programs that follow.
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