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MODEL BWD 539D

DC - 25MHz DUAL TRACE OSCILLOSCOPE

INTRODUCTION:

Model BWD 539D is a portable dual trace oscilloscope providing a measurement
capability that is unique in an instrument of its class. The identical vertical
amplifiers have a -3db response >25MHz and are useful for signal monitoring to
beyond 30MHz. Stable triggering extending to > 30MHz makes the BWD 539D
suitable for use with 27MHz C.B. and radio control gear. The two vertical
amplifiers may be cascaded for a single channel display over a bandwidth of
12Hz to 100kHz at a sensitivity of 0.5mV/cm.

The time base and trigger facilities complement the vertical amplifier performance
with a sweep range from 100nSec/cm to 2.5sec/cm whilst waveforms can be

triggered from 2Hz to over 20MHz and presented with complete stability. Video
displays are well catered for with an active sync separator supplying frame or line
pulses for stable lock even if the signal is almost lost in noise. Additional
versatility is provided by the sync separator as it also operates as an AM demodulator
enabling double or single sideband displays to be locked to the modulation envelope.

Identical X-Y operation is also incorporated in the 539D and is phase corrected from
DC to over 200kHz enabling accurate phase measurements to be made over this range.

Applications requiring accurate phase measurements to power line operated equipment
can be readily made on a BWD 539D as it incorporates a zero crossover reference
waveform in the calibrator output. When this waveform is used to provide external
trigger for the time base, the start of the trace will be within 20 of the power line
0° or 180° cross over points, Thus firing angles of thyristors or triacs can be
measured to within 2 or 3°,

Application notes relating to all the oscilloscopes facilities are contained in Section
6 and 7.

To ensure a long and trouble free life certain precautions should always be observed
with electronic instruments. If it is left standing for long periods or is used in a
dusty atmosphere keep the instrument covered with a plastic dust cover or in a
cupboard. '

Although this instrument has been designed for reliable long term use and has been
subject to environmental tests and heat soaked, it is always advisable to store it
away from heat or out of direct intense sunlight to minimise temperature cycling of
components and possible premature drying out of electrolytic capacitors. Internal
temperature rise of the 539D is low but care should still be taken to ensure that

‘the cabinet has adequate ventilation,

To get the maximum use from your oscilloscope many accessories such as probes, cameras,
dust covers, etc., together with a wide range of other BWD instruments are available
either direct from B.W.D. Electronics Pty. Ltd., or your local supplier.
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A GUIDE TO THE CHARACTERISTICS & METHODS OF SPECIFYING
OSCILLOSCOPES

The following notes can be used in conjunction with the Specifications in Section 3.

VERTICAL AMPLIFIERS

Bandwidth, Spec.
DC or 2Hz to 25MHz ~3db referred to 4cm dqflection at 50KHz.

Method of Measurement
Attenuator set to 100mV/cm. Time base at 100uSec and switched to AUTO. l

A low distortion sine wave oscillator with an accurately monitored output (at the point of
termination) or one with less than 1%change in level is coupled to the input-socket and [
correctly terminated. Frequency is set to 50KHz and input level adjusted for 4 cm peak to B
peak deflection.

The oscillator frequency is now increased and the deflection noted until it drops to 2.8 cm{
or 0.707 of the original level. This will be at 25MHz or higher and is the =3db point.

NOTE: It does not mean a 3db increase in the signal input will return the display back
to 4dcm. This is due to inherent limitations in amplifier deflection capabilities which
largely determine the oscilloscope bandwidth.

Oscilloscope amplifier characteristics to note are:=-

(i)  The response starts to fall around 30% of the bandwidth,i.e. a =3db 25MHz amplifie
starts to roll off around 7MHz and calibration accuracy is only applicable to this i

point. A chart on p19 gives approximate calibration up to 40MHz and extends the
useful measuring range ta this limit. '

(if)  Full screen deflection is available up to 12MHz. See chart pl19

Low Frequency Response

With the input switched to DC, the amplifier response is constant (flat) down to zero
frequency, enabling the oscilloscope to be used as a DC voltmeter. If the input is
changed to AC, a capacitor (0.1uF) is placed in series with the input removing the DC
component and attenuating the low frequency AC signal. 2Hz is slightly less than -3db
down from the reference level. Square waves display sloping faces below about 200Hz. A
10-1 divider probe will extend this frequency response down by a factor of 10, i.e. =3db
at 0.2Hz.

14 nSec. over 4cm. 10% to 90% Levels.

Method of Measurement

This is most accurately obtained by interpolation. The formula, based on a step response
with less than 2% overshoot or ringing and applicable to all BWD oscilloscopes is -

rise time = 350 nano Sec. e.g. 350
bandwidth (-3db) 25, = 14

NOTE:  The 539D rise time is approximately 14 n Sec. as the amplifier
bandwidth is in excess of 25MHz.

Rise Time, Spec. | l

A measured rise time on an oscilloscope must also accommodate the input pulse rise time,
The formula for this is t display =t2 pulse + t2 oscilloscope. The chart on page 2
provides direct read-out of the values. .
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NOTE: When measuring near the upper limit of oscilloscope, pulse amplitude should be
contained within the limit of the bandwidth reference level, (e.g. 4 cm for above example)
for greatest accuracy of rise time.

Input Impedance

This invariably consists of a 1MQ resistance in parallel with a capacitive component. As
the capacitance consists of strays and F.E.T. input capacitance it is measured with the
instrument working by a direct reading capacitance meter. Measurements are made at
100mV/cm.

NOTE:  As input capacitance is added to lead capacitance when making direct measure-
ments, it is always recommended a 10:1 high impedance probe be used to reduce this
capacitive component down to 10-12pf where signal levels permit. (bwd P32 Duo Probe)

HORIZONTAL AMPLIFIER

General Specifications and measurement techniques are similar to vertical amplifiers and
will be referred to where applicable.

Bandwidth, Spec.
DC to 2MHz -3db referred to 6cm at 50KHz at x 1mag.

Method of Measurement

With X-Y button pressed, Horz. position pushed in for x1 mag and spot centered. 50KHz
sine wave is coupled in to Ch.2 and set to 6cm deflection. Increase input frequency until
trace width drops to 4.2cm; this is the ~3db point. All notes relative to vertical amplifier
section should also be applied to this section, i.e. max. deflection, roll off, rise time,
low frequency response etc.

Input Impedance

This is 1MQ and 35pf as specified for the vert. amplifier.

TIME BASE
This section is divided into the following sections:~

(i) Time Base; (it) Magnification; (iii) Triggering;

Time Base, Spec.

0.5uSec to 2 Sec in 21 steps, calibration <5%

Method of Measurement

Set time base to ImSec and vernier fully clockwise to CAL. Feed in a 1KHz square wave
or pulse with better than 0.1%frequency accuracy. When the first pulse is lined up with
the first graticule line, then the 10th pulse should be within +5mm of the 10th graticule
line. Checks made at all other time base steps with corresponding calibration pulses
should be within the same limits.

NOTE:  Calibration accuracy is not the accuracy of each individual division but the
overall accuracy, where any variation in trace linearity is averaged over the 10cm
deflection.




