- curves.can be superim-

"~ satile unit.

A PICTURE IS WORTH A THOUSAND
words—especially when you're
trying to determine the frequen-

cy response of an audio amplifier
or filter design. Our sweep/mark-
er generator lets you create an 0s-

-cilloscope display th: t shows the

response of an of an audio sys-
tem. It can be a usefu! tool for

designing and analyzing ampli- -

fier and fitter circuits.

With the sweep/generator, the
user programs a desired frequen-
cy range that is swept into the

input of the device under test. -

The response curve of the fre-
guency sensitive circuit is dis-

- played on the scope screen. When

using a conventional storage
scope, multiple response

posed for a helpful com-
parison of waveform
characteristics. ’
The swéep/gener- -
ator can be used to
examine the tuning
response of an am-
plifier, check cir-
cuit -stability or .
even be used by
acousitc engi- -
neers. Lets take a
closer look into the
operation of this ver-

Operaﬁng fentures
The sweep/generator -
operates tn two basic
modes; Reap or run. In the
rReaD mode, the frequency
sweep range can be programmed
by adjusting the starT and stop
multi-turn potentiometers on

“the front panel. Three user ad-
justable frequerncy ranges can be
© swept into the device under

test—3 Hz {0 1000 He, 35 Hz to 20
kHz, and 3 kHz fo 100 kHz. The

user adjusts the exact beginning

and end of the frequency range to
be swept:

- While in the run mode, each of .
the frequency ranges may be

-swept In iis cntirety, of any
.portionn of the range, as low as
. 0.4%, may be swept. The upper .
- 100-kHz frequency range may
‘hHave up to 12% error over the en-

tire band, the amount of error is

~ roughly reduced in proportion to.
- the amount of the band being .-
swept.

There is also a SWEEP RATF'

potentiometer, which can be ad-
justed from 50 milliseconds to 30

seconds per ten graticule divi-
sions in each of the three fre-
quency ranges. The sweerp
output provides a sawtooth ramp
for the X input to an osciloscope.
- The frequency range that is

being swept uses five markers, or -
- brightened spots, equally spaced

at 25% intervals along the hori-

zontal graticules. The first and =

fifth markers are adjusted to the
outer most graticule lines. The
frequency at each graticule line
can then be determined by tak-

ing the difference between the

AUDIO

SWEEP/MARKER
GENERATOR

JOHN WANNAMAKER

star{ and stop frequencies and
dividing by ten. All markers are
indicated on the {ront panel
LEDS. Figure 1 shows a swept
sine output of the sweep/gener-
ator displaying such markers at
25% intervals along the horizon-
tal graticule lines.

When you are in the Rus mode,

the markers sheuld be turned off
when sweeping. A momentary

“overshoot could occur that Is not

actually present if the marker
switch was on during sweeping.
That effect is less likely to happen
at higher frequencies. '

- The amplitude level of the

‘swept sine-wave output may be

varied from 10 miilivolts to 5
avolts peak-to-peak by the sine
LEvVeL control. The output
tmpedance .is about 700
ohms, and the output
-level is maintained
‘within 0.5 dB from-10
- Hz to 100 kHz. Two

‘on-board trimmmer

the sine shape to

tortion. The very act

be minimized by using
Another feature of the

to move between the five
markers and cursor with' the

" - _sxp button, and stay at a posi-

Bu:ld thts |
sweep/marker

‘generator and dis-

- cover the audio-

range frequency

response of your
- amplifier or
filter design.

tion with the norybution. When

- of sweeping gener-
ates Its own type of
- distortton, whichcan -

a long-duration sweep. -

_.potentiometersal- -
jow adjustment of

as little as 0.5%
~ total harmonic dis-

READ mode is its capability

held at a particular position, the
frequency of that marker or.cur-

= sor can be read on the front panel

display. The initial display {s dim,

~.. when it brightens after a few sec-
_onds youTl have an accurate fre-

quency reading.

The cursor is an additional o

marker which can be adjusted to
& particular polint of interest
. while in the runy mode. The user

can-move the cursor marker with
the cursor potentiometer to any

point on the swept frequency.

The curbon is best used to deter- -

mine the frequency of a point be-

fore going to the memory mode. .
‘The cursor {requency is read in
" the reaD mode the same way as

the marker frequency is read.

‘Input and output jacks are lo-’

cated on the front panel for con-
nect:on to an audio ampllﬁer or

LB6L-AHYNHEAd
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Flu. 1—1ne Auwiv UUIPUI SINE wave of the Sweep/generator shows five equally

spaced markers.

filter device and an oscilloscope,
A conventional. digital memory
or storage scope may be used
with the sweep/generator, how-
ever the connections are dif-
ferent. Figure 2 shows a basic
connecting diagram that can be
used with a conventional scope.
The swept sine output connects
to the audio input jack, the audio
output jack connects to the peak-
hold input jack of the sweep/gen-
erator. The sweep output and
peak-hold outputs of the sweep/
generator connect (o channels X
and Y of the scope. respectively.
The scope must be used in the X-

SWEEP SINE N
SWEEP/MARKER AULID
GEN. AMP
our ouT
PEAK HOLD
—
OSCILLOSCOPE
» O
L Oy

FIG. 2—A CONNECTING diagram shows
how the sweep‘generator can be used
with a conventional scope.

Y mode for a proper display.
Conventional analog siorage

scopes are best suited for use

with the sweep/generator. When

that type of scope is used. the
SWEEP output connects to the
scope’s external trigger. Some
digital-memaory scopes, unfor-
tunately, do not have the memory
capability when used in the X-Y
mode, nor can they remember
superimposed sweeps of dif-
ferent shapes. To use the storage
mode of a digital-memory scope,
the sweep/generator must be
synchronized with the scope’s in-
ternal sweep. and the sweep rates
must be adjusted for similar
times. When a digital-memory
scope is used, the sync output of
the sweep/generator connects to
the external trigger of the scope.
The dual-trace feature of a dig-
ital-memory scope must be used
in order to achieve a suitable dis-
play. Those various connections
are shown in the side bar under
Operating Instructions.

A peak-held circuit is incorpo-
rated in the sweep/generator to
create a clear hase line reference
of the frequency response curve,
The output signal {rom the prod-
uct to be tested may be fed di-
rectly into the scopes Y input,
but there will be no well-defined
base line because of the mirror-
image of the audio response. The
peak-hold ¢ircuit overcomes that
problem by momentarily holding
the peak value of each positive
alternation of the signal, and
then quickly reducing to zero.
The output from the tested device

is connected to the peak-hold in-
put, the peak-hold output is then
connected to the scope’s Y input.
The scope will display a contour
line that follows the positive "en-
velope™ of the response curve.
That rather nice feature has a
nearly flat frequency response
from 20 Hz to 20 kHz (within
0.25dB) and can be used up (0 50
kHz.

The input to the peak-hold cir-
cuit should not exceed 3.5 volts
ptak-to-peak. The circuit works
adequately with an input as low

 NOTCH

SWEEP TIME=
1 SECOND syicp TiMe=  MISPLACED
30 SECONDS / =
, a
RETRACED
22 aomz © NOTGH SHOWS
\ \ o GIRCUIT
T\ 108Mz STARI ITY
!
135Hz b
10Hz Tt)‘(ﬁwﬂz Em.?é%}'éﬁ?’

[

FIG. 3—FILTER RESPONSES: (a) shows a
60-Hz notch filter, a smooth response is
displayed with a slow sweep of 30 sec-
onds, a faster sweep of 1 second gives
overshoots and misplaces the notch by
almost 2 Hz; (b) shows a 180-Hz notch
filter with selectable low-end gains, note
the same notch is retraced, indicating cir-
cuit stability; and (¢) shows a low-end re-
sponse of an amplifier with a 180 Hz notch
filter, one trace covers a 10- to 1010-Hz
range, the expanded view covers a 10- to
210-Hz range.
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FIG. 4—PEAK-HOLD CIRCUIT not in use,
note how the mirror image is displayed:
{a) shows an L-C tuned circuit, the fre-
quency sweep is 50 kHz at 5 kHz per divi-
sion, with the cursor marker at the curve
peak, 52,48 kHz; (b) shows an audio ampli-
fier frequency response from 20 Hz to 120
Hz.

as 35 millivolts peak-to-peak, but
any value below 20 millivolts
peak-to-peak will come out as a
base-line value of about +5 milli-
volts peak-to-peak.,

Now that we've introduced you
to some of the operating features
of the sweep/generator, lets ex-
amine some of the scope displays
it can produce.

Sweep/generator uses

An example of the sweep/gener-
ator being used to determine the
frequency response of a notch fil-
ter is shown in Fig. 3-a. The ad-
vantage of a slow sweep with ils
inherent little distortion of the
sine wave is seen in the two su-
perimposed sweeps. The
smoothest response is at a sweep
time of 30 seconds. The faster
sweep of 1 second shows over-
shoots and a displacement of the
notch frequency that are not
present at the slower sweep rate.

Two interesting displays are
shown in Figs. 3-b and -c. Figure
3-b shows five superimposed re-
sponse curves of a 180-Hz notch
filter with variable low-end gains

- JS‘-"'EEP SINE e S [ 1 RUDIO ALAT ouT
 SWEEP/MARKER GEN T ST ‘ A
T prakhILD INf=— iy B

——

Wl” “\-'f\/\w

—,

0SCILLOSCOPE

0= Q=

SPEE

FIG. 5—THE SWEEP/GENERATOR CAN BE USED as a tool in testing the acoustic re-
sponse of a room. The amplified swept sine wave Is projected into a room, and is picked
up by a microphone, whose signals are then amplitied with a linear amp and fed ino the

peak-hold circuit.

selected at 62 Hz, 80-Hz. 97 Hz,
108 Hz and 135 Hz. The filters
stability is illustrated by retrac-
ing the same notch at the various
{frequencies, Figure 3-c¢ shows a
low-end response of an amplifier
with a 180-Hz notch filter. One
trace ranges over a frequency of
10 Hz te 1010 Ha, the other trace
is an expanded view with a [re-
quency range of 10 Hz to 210 Hz.

Figure 4-a shows the use of a
cursor in an L-C circuit. The total

FIG. 6—SCOPE DISPLAYS show an
acoustic response of a room: {a) shows a
line-contour display where the top is
swept over 1 kHz to 3 kHz, the bottom Is
swept over 45 Hz to 5045 Hz; {b) shows a
tilled-in display which is achieved by in-
creasing the scope's intensity.

frequency sweep is b0 kHz. at 5
kHz per CRT graticule division.
The cursor marker, at 52.5 kHe,
is at the peak of the curve.

Figure 4-6 shows an audio am-
plifier's frequency response from
20 to 120 Hz. The mirror image of
the response curve is displayed
in hoth Figs. 4-a and -b because
the peak-hold circuit is not in
use.

An unusual application of the
sweep/generator is in the field of
acoustic engineering. The gener-
ator can be used as an aid in
acoustic design by amplifying a
swept sine wave into a speaker,
and projecting that sound into a
room, or perhaps an auditerium.
The acoustic response of the
raom is picked up by a micro-
phone. whose signals are fed into
a linear amplifier. The culput of
the linear amplifier is connected
into the peak-hoeld circuit of the
sweep/generator. A block di-
agram showing the connections
for an acoustic response arrange-
ment is shown in Fig. 5. A high
quality linear amplifier should be
used to pick up microphone sig-
nals. Also, the frequency re-
sponse of the audio amplifier and
speaker should be known to
avoid misinterpretation of the
amplifier response with that of
the acoustic response of the
room.

Figure 6-a shows a line con-
tour-display of an acoustic re-
sponse of a room with the peak-
hold circuit in use. The upper
display is swept over a frequency
range of 1 kHz (o 3 kHz (200 Hz
per graticule division), while the
lower display varies over a 45 Hz
to 5045 Hz range (500 Hz per

1661 AHYNHE3d
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All resistors are Ya-watt, 5%, un-
less otherwise indicated.

R1--~3900 ohms

R2. RS, R15, R19, R24, R25, R26,
R39, R41, R58, R5%, R77, RS9
10,000 ohms

R3, R47—3300 ohms

R4, R28, R31—60,000-0hm polenti-
ometer

R6—10,000-ohm mukltiturn potenti-
ometer

R7—2000-ohm 10-turn potentiome-
ter

" R8—2200 ohms
RS-—2000-ohm muftiturm potentiom-
- eter

R10—6800 chms

R11—10,000-0hm 10-turn potentiom-
eter

Ri2, R13—1 megohm, 1%

Ri4, R17—47,000 ohms, 1%

R16—5000-chm multiturn potenti-
ometer

R18, R&0, R90—100,000 chms

R20, R79-1000 ohms

R21, R23—10,000-0hm potentiome-
ter

- R22—12,000 ohms

R27—500-ohm potentiometer

R28, R32, R33, R36, R49, R54, R56,
R67—R71, R92, R102, R103—4700
ohms )

R30, R34, R38, R48, R50, R51, R53,
R73, R76, R78, R81, R§2—A47,000
ohms .

R35, R40—68,000 ohms

R37—15,000 chms

R42—1.5 megohms )

R43, R83, RB7—150 ohms

R44, Rd6, K91, R100, R101—1500
ohms

R45—50,000-0hm potentiometer
with SPST switch

R52—270,000 ohms

R55—4.7 megohms

R60-R66, R94, R95—100 ochms

R72—68 ohms

R74—1 megohm

R75—10 megohms

graticule division).

An aliernate filled-in display is
shown in Fig. 6-b. The area urn-
der the response curve is filled-
in, rather than having only a
base line and contour line. A
filled-int display can be achieved
by increasing the intensity level
on the scope. The madin disad-
vantage of that type of display is
its inability to display multiple
traces.

Theory of operation
Two PC boards are used in the

.
I

PARTS LIST

R85, R86—10 ohms

R84, R87-R89—unused

R93, RG7—4.7 chms

R98—330 ohms

Capacitors

C1, C2, C17, C26, C29, C32, C86,
€68, C69—10 uF, 25 voits, elec-
tfrotytic

C3, C6, C7, C15, C30, C31, C36,
C37, Ce5, Co1, €94—0.001 pF,
Mylar

C5, C9, C#1, C14, C23, C28, C33,
C61--0.01 pF, Mylar

C4, C13, C16, C25, CB0. C73, C74,
C75—0.1 uF, Mylar

C8, C64—-22 pF, ceramic disc

C10—470 pF, ceramic disc

C12, C39-C59, C76-C89—unused

C18—100 pF, electrolytic

C16—.0068 pF, Myfar

C20—0.004 uF (four 0.001 pF 1%
capacitors in parallel), Mylar

C21—0.8 pF (0.33uF and 0.47pF
wired in paraliel), Mylar

€22—0.033 pF, Mylar

C24, C27, C356—0.005 pF, Mylar

C34,C38, C62, C67—47 pF, 16 volts,
electrolytic

€83, C95--100 pF, ceramic disc

C70—3300 uF, 25 volts, electrolylic

C71, C72—-1000 pF, 25 volts, elec-
trolytic

€90—10 pF nonpolar, elecirolytic

C92—470 pF, 16 volis, electrolytic

C93—see text

C95—47 pF, ceramic disc

C86—0.05 pF, Mylar

C97—2200 pF, electrolytic s

Semiconductors

IC1, 1C14, IC15—XRL555 timer

1C2—CD4040, 12-stage binary ripple
counter

IC3—DAC1222LCN D/A converter

IC4,1C6, IC7, IC8, 1C9, IC23-1C25—
CA3140E op-amp

ICH—LM336Z 2.5-voit reference di-
ode

IC10, IC26—CA3130E ap-amp

IC11—CD4068 8-input naND gale .

swecp/generator: a main board,
consisting of a function gener-
ator. counter, and analog-to-dig-
ital conversion circuitry. and a
power supply board, which also
includes the peak-hold circuit. A
schematic of the main PC board
is shownin Fig. 7. On this board,
an XR2206 function generator
chip. IC16, is used as a current-
controlled oscillator. A low-to-
high frequency sweep occurs
when current flow from ground
into pin 7 varies from ntear zero to
ahout 3 milliamps. That current

IC12—CD4538BCN/BCP  or
MM14538BCN dual-precision
monostable rmultivibrator

IC13—CD4017 decade counter/di-
vider

IC16—XR2206 monolithic function
generator

IC17. 1C18—RDD104 timebase

IC19-—74C926 counter

IC20—7812 12-volt positive regulator

IC21—7912 12-volt negative reg-
ulator

IC22—7805, 5-volt positive regulator

Q1-Q13—2N4401 transistor

Q14—2N2219 transistor or
VNO300M MOSFET (see text)

D1-D7—1N914 dicde

D8, D9, D10—1N4001 diode

DSP1—NSB3881, 4-digit, 7-segment
LED display

LED1-7—LN28CAL(US) Panasonic
high-efficiency light emitting di-
odes

Other components

51, S2—momentary contact push-
button switch, SPST

S3—0ON-OFF-ON toggle switch,
SPDT

S4—S8PST swilch mounted on R45

S5—3PDT toggle switch

S6—3-pole, 4-position rotary switch

§7—SPST toggie switch, 1.0 amp,
125 volts AC

T1-—120 volis primary, 12.6 volis sec-
ondary, 0.6 amps

J1—J6—RCA chassis mount phono
jacks : '

XTAL1—5-MHz crystal

F1—0.5-amp fuse

Miscellaneous: Fusehclder, 3-con-
ductor 18 AWG tine cord, Jameco
enclosure type H2507, DIP sock-
els and hardware.

Note: A set of 2 PC boards is avail-
able from John Wannamaker,
Route 4, Box 550, Orangeburg,
S.C. 29115: $43.00, postage paid,
S.C. residents add 5% sales tax.

change takes place when a dig-
itized ramp. or sweep voltage. is
applied to the base of Q1.

The ramp voltage is created by
applying pulses from an astable
multivibrator, IC1, into a 12-
stage binary counter, IC2. The re-
sulting binary-coded outputs are
converted into an analog voltage
by a 12-bit digital-to-analog con-
verier, IC3. The output of the con-
verter at pin 1 must feed into the
virtual ground of op-amp 1C4.
The output of 1IC4 has an appar-
ent straight-line voltage rise. but
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FIG. 8—THE COUNTER AND POWER-SUPPLY BOARD SCHEMATIC; The time-base for
the counter originates from IC17 and IC18. A 5-MHz crystal osclllator is used by IC17 and is
programmed via pins 1and 2. The output of IC18 is a square wave which provides a0.1 or 1
second sampling of the frequency to be measured by the shorting or non-shorting action
of Q8.
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in reality it is composed of 4,096
small steps. When the frequency
of IC1 changes. the ramp’s slope
and duration change.

Two inverting unity-gain op-

amps, IC6 and IC7, provide level- -

shifting controls for adjusting

both ends of the ramp. That per-
mits adjustable start and stop
points as well as some limit-set-
ting to protect IC16.

Op-amp IC8 and transistor Q!
act as a voltage-to-current con-
verter for the most linear control

over the frequency of the IC16.
Frequency drift is a problem, es-
pecially within the true audio
range, which is at the low end of
the middle range. When a device
operates in the audic range, a 1-
millivolt drift can cause a change
of 18 Hz. To minimize frequency
drift, a 2.5 volt precision vollage
regulator, IC5, is used, and after
one hour of warmup time, the



drift averages abhout 5 or 6 Hz per
hour.

An 8-inpul nanp gate. 1C11,
provides a falling edge output at
25% increments as the ramp is
{aking shape, That falling voltage
triggers 1C12-a, a one-shot mono-
stable multivibrator. which then
applies a 10-millisecond input
pulse to decade counter. IC13,
which has one-of-ten decoded
outputs. Each of the five counts
light separate LEDs to indicate
which marker is in progress.

The highlighted marker fre-
quency is established by the
technique described below. The
pin 9 cutput of IC12-a triggers a
one-shot monostable multi-
vibrator, IC12-b. Its pulse width
may be cither fixed at 15 seconds
or variable from 10 to 150 millise-
conds depending on whether the
unit is in the READ or RUN mode.
During the time that the voltage
at pin 7 has dropped to zero, asta-
ble ICls RESET pin is held and
cannot furnish pulses to the 12-
stage counter. The counter holds
whatever count exists at that
time which ultimately translates
into a steady control current at
IC16, and a steady frequency out
of it. The continuocus frequency
out of IC16 is the marker fre-
quency. Each time the ramp
stops, the sweep applied to the
scope’s X input holds a steady val-
ue. That stops the trace in its
tracks and the unmoving elec-
tron beam creates a bright spot
which is the marker. It there is a
signal at the Y input, the marker
becomes a brightened vertical
line.

The sTop marker is generated
on the count of 4,092, After its
completion, four moere counts re-
turn the 12-stage counter to an
all-zeros output condition, the
ramp returns to its starting
point, and a synchronized pulse
is generated by transistor Q2.
That same pulse resets IC13. the
LED markers counter, and the
voltage that had previously lit the
stor LED falls to zero. That fall
retriggers IC12-a and a new se-
quence begins.

The built-in counter that dis-
plays the marker frequency can-
not give a meaningful readout
when it is in the run mode be-
cause the frequency is con-
tinually changing. A valid fre-
quency readout can be displayed
only in the reap mode, where a

123
x* ,%TF CA3140E

(@ﬁ 3

2
R30 -
100K

7 00 | ¢ R
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«OR 2N2219
{SEE YEXT)

FIG. 9—A SCHEMATIC OF THE PEAK-HOLD CIRCUIT; IC23 AMPLIFIES the signal from
the tested device, and reproduces only the positive alternation of the waveform, Tran-
sistors Q13 and Q14 act as switches—when open, C93 charges to the peak value of the
positive alternation, then holds the peak value. The top portion of that charge is one

segment of the positive contour line,

one-second sampling of an un-
changing frequency can be
taken. To keep the user aware of
that, the display is dimmed until
the readout is valid. An accurate
readout may not be available to
the user untit three seconds after
stopping on a marker. A three-
second delay is provided for all
automatic stops before the dis-
play is brightened.

Integrated circuit IC14 is used
as the one-shot. three-second de-
lay for the automatic stops. A
three-second delay is triggered
every time the marker one-shot,
IC12-b, is activated. The delayed
falling edge out of IC14 at pin 3
triggers another one-shot. IC15,
which produces a long duration
“brighten” pulse to Q10 in the
power supply. Once the brighten
one-shot is triggered, it has the
capacity to remain on for several
minutes, but its time is cut short
by IC12-b. which resets after 15
seconds. The noub pushbution
can extend this time if held
pressed. The HoLp pushbutton
also applies a positive voltage {o
the input of the 12-stage counter
and prevents pulses from enter-
ing. Timers IC14 and IC15 are
type XRL555 made by Exar. Stan-
dard 555 IC’s do not work in this
application.

The cursor marker is gener-
ated in a totally different manner
from all other markers. A single
op-amp, IC10, is used as a com-
parator. A digitized ramp is ap-

plied to the inverting input and
an adjustable DC voltage from
the cUrRsOR potentiometer is ap-
plied to the non-inverting input.
When the ramp rises to equal the
DC voitage, the op-amp’s output
falls to zero and actuates 1C12-b
to provide an added marker. The
reason for the complexity of hav-
ing two one shots to generate
markers is that the cursor mark-
er must be counted by all mark-
ers, not just by IC13. The cursor
marker must hold the astable IC1
reset for a period of time.,

The MARKER Wi TH control is a
variable resistor with an at-
tached switch, 54. When 54 is
turned off, there are ne markers,
but the sweep will cover the same
frequencties as if the markers
were present.

The frequency sweep for the
middle range. or audioc spectrum
range. presenis a problem for a
four-digit counter display. Reso-
lution is poor at the low end if the
readout is in klz, and if the read-
out is in Hz, the most significant
digit would be missing on the
high end. To overcome that prob-
lem, the middle range occupies
two positions on the siNE RANGE
switch, and the user may select a
readout in either hertz or kilo-
hertz.

The counter and power-supply
circuit is shown in Fig. 8. The
timebase for the counter comes
from IC17 and IC18, both are

continued on page 70
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LAST MONTH WE DISCUSSED ALL OF
the operating theory concerning
the audio sweep/marker gener-
itor. Now let’s build the unit.

Construction and checkout
There are two PC boards in this
unit: the power-supply board,
which includes the peak-hold cir-
cuit, and the main sweep/gener-
ator board. Etched and drilled PC
boards are available from the
source in the parts list. The pro-
totype uses a Jameco enclosure
type H2507, but any ther-

moplastic or metal enclosure

with the proper openings for con-
trol shafts and jacks will serve the
purpose. An internal view of the
sweep/generator is shown in
Fig. 10.
- Assemble the power
supply/peak-hold board
~according to the parts
layout shown in Fig.
11 and mount near
the rear of the en-
closure. Three
mounting holes in
the board match "
the mounting
bosses molded
mto the enclosure’s
pottom half. Prior to
mounting, solder the
transformer leads
- and 6-inch leads to all
the outputs. Those
leads can be cut to length
later. Mount the trans-
former about an inch away
from the power-supply section,
leaving room for a line cord and
fuseholder to pass through the
plastic rear panel. If a three-con-
ductor line cord is used, connect
the ground wire to a closed-loop
connector and connect it to the
transformer mounting screw.

The type of capacitor, C93,
used in the peak-hold circuit is
critical, and must be a low-leak-
age type. Only a polystyrene or a
polypropylene dielectric capaci-
tor, rated .0033 uF to .005 pF
should be used in this applica-
tion. The prototype uses a .0047
pIF capacitor. You should also use
a type 2N4401 transistor for Q11.
Substituting an equivalent com-
ponent for that transistor will
cause unusual almost-peak-hold
~effects. Play it safe and use only
recommended components.

All IC's, except IC5, use DIP
sockets. Solder all DIP sockets,
resistors and capacitors to the

main PC board according to Fig.
12. The following instructions
will prepare the board for connec-
tion of the display and six marker
LEDs.

Cut away that portion of the
board where the word “CUT” in-
dicates so that the display may be
recessed. Cut precisely up to the
thirteen foil fingers that must
mate with the connections on the
display.

Three foil fingers are reserved
for hookup wire to be looped
through two pads. Press those

JOHN WANNAMAKER

Build this

sweep/marker
generator and dis-
cover the audio-
range frequency
response of your
ampilifier or
filter design.

three wires flat against their fin-
gers and let them extend one-six-
teenth inch beyond the board.
Solder along the length of the fin-
gers. Use the extending wire ends
as indexing pins to mate with the
holes in the display. Hold the dis-
play at a right-angle to the board
and form solder bridges between
board and display to connect all
fingers. _

Hold the PC board with the dis-
play along the inside of the front
panel to determine where the cut-
out for the display should be.

"Mark points where each of the six

LED’s must insert through the

panel to be soldered to the wide

fingers along the board’s edge.
Use low-current, high-effi-
ciency LEDs or the CMOS

tolight them. Drill holes
for the LED's with a
number 33 or .-
inch bit. Lay out the
rest of the panel and
cut all other neces-
sary holes.

Make an ‘‘L’-
shaped metal
bracket to help

hold the board in

place before the
LED’s are inserted
through the front
~ panel and soldered in
place. The letters L and
S are etched on the board
to indicate long and short
leads from the LED’s. The
cathode is the short lead of the
LED.

Attach the metal supporting
bracket to the board with a 4-40
machine screw. A hole is provided
between IC11 and IC12. Connect
the other end of the bracket to
the front panel and solder the
LEDs for additional support.

Add front-panel controls which
are closest to the board first, and
then complete the connections to
the board. It is easier to bring the
leads from the controls to the foil
side rather than insert them
through holes from the compo-
nent side.

The 8 volts peak-to-peak SWEEP
output from the sweep/generator
may be too much for some scopes
to adequately handle. If that is
the case. a voltage divider may be
needed. A voltage divider can be
made by soldering resistors to
the sweep jack terminal. Solder a
1K resistor from the positive ter-

circuitry will not be able
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minal to ground and a 4.7K re-
sistor in series with the lead wire
to the PC board. = "
A long jumper wire must be . 0
added to the board to make the =
connection between the counter I E - ’ ' i
input and one end of C16. Solder ]
the leads from the power-supply
board to the main board. Com- |
plete the connections to the on/ A
oFF switch and insert a 0.5-amp \
fuse. Don't forget to drill a hole in
the top enclosure, directly above
" R9, so that a trimming tool can
be inserted after the enclosure is
assembled. i
Now it's time to install the IC's
on the main board. The IC’s are
inserted in DIP sockets, and cer-
tain waveforms are monitored at
test points in a sequence of
stages. That way all circuits and
components are properly ad-
justed before proceeding to the
next step. Check the power-sup-
ply voltages before any IC's are in-
stalled. The right most pin of

H 1 ]

ity
it

LM 15

T GRoun T POWERSUELY __\  PEKHLLD
CONNECTION AND PEAK HOLD EXTEBNAL  capaciToR MA‘N BOARD
BOARD GROUND 93

FIG. 10—INTERNAL VIEW OF MARKER/SWEEP GENERATOR.
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each voltage regulator chip is the , J1
output. When checked with a gat gUis R ggs g PEAKPTJQrLD
scope, any ripple should be less GB \is B 1 Q2 pe ro 09 = v
than 1 millivolt. Make sure you C moz@B]CQG[ c23 |
unplug the power-supply cordbe- 5 -4 ) : «hm R101 4 TRO— =
fore proceeding to each subse- 2 o —R99— q | RY4
quent step. Z 24 | o e Y RSlJS; PEAKHOLD
Insert IC17, IC18, and IC19 in & Leas | O —RIT ic25 Rio3 D ot
the counter area and turn the v , Res| — JL ng? ) A~ G )
power on. The on-board LED ca7 b qi4s - nd
near the crystal should blink di- L7 R93 + -
mly at either 1- or .1-second inter- . D9 * C71_i : 074 BN —12Y
vals depending on the position of L8 e 68 _«__._oMALN&cI)ARD
the sINE RANGE switch. If it does o 73 T 1020 —O COUNTER
not blink, turn off the power and RE5 *De c70 Lt MMAIN%%ARD
interchange IC17 and IC18. Trou- 2 P jce7 ——— o MAIN BOARD
bleshoot the IC by checking the , o 1622 —R82— —~——°B|368¥EN
voltage on the appropriate pins £ | o5 Y s (B o +5V
first. If an IC is installed back- & \ | _pge— _.[E& “or2 089| »C~R83'~E COUNTER
wards and power is applied, the l | ) " GOUNTER GROUND
IC may be damaged. L g
When the LED blinks properly, L7

the frequency display should di-
mly indicate 0000. The decimal
will probably not be visible in any
position of the sINE RANGE switch.

Clip a jumper lead from either
end of any 10-ohm resistor in the
power supply to the side of R26
closest to potentiometer R28.
Turn the power on. The readout
should be 0060, = 1 Hz, on the
two lowest positions of the sINE
RANGE switch. There may be an
occasional erratic readout such
as 0067. On the two higher posi-
tions of the switch, the readout
should be 0006 or 0007.

Insert IC14 and IC15 and keep
the jumper between the power

i

FIG. 11—PARTS PLACEMENT DIAGRAM OF THE PEAK-HOLD and power supply board.

supply and R26 in place. Turn the
power on. Select the lowest posi-
tion of the sINE RANGE switch,
then select the READ mode. Short
pin 2 of IC14 to ground with one
quick momentary touch. After
three seconds the display should
brighten and be easy to read. Se-
lect either of the two highest po-
sitions of the siNE RANGE switch.
The decimal should be visible be-
tween the two middle digits. Set
the sWeEP RATE switch to slow be-
fore proceeding.

Insert IC1 into the PC board.
Disconnect only that end of the
jumper that goes to the 10-ohm
resistor in the power supply and
connect it to either end of R2 (R2
is jumped to R26). Select the
lowest position of the SINE RANGE
switch and turn the power on.
The counter should display the
frequency of the pulses generatec
by IC1. Sample the three posi-
tions of the sweEgPp RATE toggle
switch and vary the swEEP RATE
adjustment. You should see the



J

2 =
.SJ_ &5
o
e ]
1] &2
jringat
g & g5
o+ oo
5 tze “y
< |+ So-¢ 1005
e
1C18 K IT 4
v 03 04 :
1C17 - [t 14 ,31 l’—RSS—
~ e B SE R £ P RS0 |R48] | 1c} ANy —
066 - ~ C32f e ' |y T34 —
20y SN - P Y : . b ic1
XTALLTSZ " R8T o7 ,JC'Ga lipgg| &L -Rs1- s ‘. |
Goa ~R76- —REI_FR77 | L === ‘
h S £65 d)ﬂ 2 R7S G | j
~pso-J} o0 |1 |} ). ©35 pyy

J
] l
DSP1 AUX.
GND

J3 J4

R45

§5-b

FIG. 12—PARTS PLACEMENT DIAGRAM OF THE MAIN BOARD.
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| 3'1/16 INCHES

R21

THIS IS THE FOIL PATTERN for the power-supply and peak-hold PC board.

frequency vary from about 160
Hz to more than 80 kHz. Select a

high position of the sINE RANGE
switch to read any value above

HIGH

LOW

—-12v

~R14- -R17- +gy5

4
c8 IC7.[:I
bl

R16

R7

*SEE PARTS LIST

9999 Hz. There may be small fre-
quency gaps where the three
ranges do not overlap. If the
jumper wire is connected to the
side of R2 closest to the DIP sock-
et for IC2, the HoLD button may
be pressed and held to reset the
count to 0000. If troubleshooting
must be done, pulses varying
from zero to + 11 volts should be
seen at the end of R2 nearest IC1.
The checkout waveform is shown
in Fig. 13-a.

Remove the jumper wire be-
tween R2 and R26. Insert 1C2,
IC3, and IC4. Select the rasT
position of the SweeP RATE switch
(middle position) and set the
SWEEP RATE adjustment to the
middle position. Turn the power
on. Adjust the scope for DC in-
put, 1 volt per division, and ei-
ther 20 or 50 milliseconds per
division. You should observe a
linear ramp varying from near O
to about 4.5 volts at either end of
R58, between IC3 and IC4. That
waveform is shown in Fig. 13-b.
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All resistors are Vs-watt, 5%, un-
less otherwise indicated.

R1—3900 ohms

R2, RS, R15, R19, R24, R25, R26,
R39, R41, R58, R59, R77, R8g—
10,000 ohms

R3, R47—3300 ohms

R4, R28, R31—50,000-0hm
potentiometer

R6—10,000-ohm muiltiturn
potentiometer

R7—2000-ohm 10-turn
potentiometer

R8—2200 chms

R9-—2000-ohm multiturn
potentiometer

R10—6800 ohms

R11—10,000-ohm 10-turn
potentiometer

R12, R13—1 megohm, 1%

R14, R17—47,000 ohms, 1%

R16—5000-ohm multiturn
potentiometer

R18, R80, R90—100,000 ohms

R20, R79—1000 ohms

R21, R23—10,000-0hm
potentiometer

R22—12,000 ohms

R27-—500-ohm potentiometer

R29, R32, R33, R36, R49, R54, R56,
R67-R71, R92, R102, R103—4700
ohms

R30, R34, R38, R48, R50, R51, R53,
R73, R76, R78, R81, R82—47,000
ohms

R35, R40—68,000 ohms

R37—15,000 chms

R42—1.5 megohms

R43, R83, R87—150 ohms

R44, R46, R91, R100, R101—1500
ohms

R45—50,000-ohm potentiometer
with SPST switch

R52—270,000 ohms

R55—4.7 megohms .

R60-R66, R94, R95—100 ohms

R72—68 ohms

R74—1 megohm

R75—10 megohms

The falling edge of the ramp may
appear to have 6 to 10 short steps
as it descends. The SWEEP RATE
adjustment should vary the
ramp’s duration from about 40
milliseconds to 280 millise-
conds. If there is a problem with
the ramp’s amplitude or dura-
tion, check pins 4 through 15 of
IC3. You should observe a 12-volt
square wave at each pin. Start at
pin 15 and work in descending
order to pin 3 and note that the
square wave duration doubles at
each pin. Proceed only when the

PARTS LIST

R85, R86—10 ohms

R84, R87-R89—unused

R93, R97—4.7 ohms

R98—330 ohms

Capacitors

C1, C2, C17, €26, C29, C32, C68,
C68, C69—10 wF, 25 voits,
electrolytic

C3, C6, C7, C15, C30, C31, €38,
C37, C65, C91, C94—0.001 uF,
Mylar

C5, C9, C11, Ct4, C23, C28, C33,
C61—0.01 pnF, Mylar

C4, C13, C16, C25, C60, C73, C74,
C75—0.1 pF, Mylar

C8, C64—22 pF, ceramic disc

C10—470 pF, ceramic disc

C12, C39-C59, C76-C89—unused

C18—100 p.F, electrolytic

C19—.0068 F, Mytar

C20—0.004 nF (four 0.001 pF 1%
capacitors in paraliel), Mylar

C21—0.8 wF (0.33uF and 0.47uF
wired in parallel), Mylar

C22—0.033 pF, Mylar :

C24, C27, C35—0.005 n.F, Mylar

C34,C38,C62,C67—47 pF, 16 volis,
electrolytic

€63, C95—100 pF, ceramic disc

C70—3300 u.F, 25 volts, electrolytic

C71, C72—1000 uF, 25 volts,
electrolytic

C90—10 pF nonpolar, electrolytic

C92—470 pF, 16 volts, electrolytic

C93—see text

C95—47 pF, ceramic disc

C96—0.05 pF, Mylar

C97—2200 p.F, electrolytic

Semiconductors

IC1, 1C14, IC15—XRL555 timer

1C2—CD4040, 12-stage binary ripple
counter

IC3—DAC1222| CN D/A converter

IC4, IC6, IC7, IC8, IC9, IC23-1C25—
CA3140E op-amp

IC5—LM336Z 2.5-volt reference
diode

IC10, IC26—CA3130E op-amp

IC11—CD4068 8-input nanD gate

ramp is correct, then check to
make sure that the middle pin of
IC5 is +2.5 volts DC.

Insert IC5, IC6, IC7, IC8 and
IC9 into the board. Adjust the on-
board trimmer potentiometer
R23 (the swreEP BALANCE control)
to the middle position. Turn the
power on. You should see a ramp
of about 8-volts peak-to-peak at
the sweep output jack, J1. That
waveform is shown in Fig. 13-c.
Now adjust R23 for a true AC
ramp with an equal positive and
negative distribution.

IC12—CD4538BCN/BCP or
MM14538BCN dual-precision
monostable muitivibrator

IC13—CD4017 decade counter/
divider

1C16—XR2206 monolithic function
generator

1C17, IC18—RDD104 timebase

1G19—74C926 counter

1C20—7812 12-volt positive regutator

1C21—7912 12-volt negative
regulator

1C22—7805, 5-volt positive regulator

Q1-Q13—2N4401 transistor

Q14—2N2219 transistor or
VNO300M MOSFET (see text)

D1-D7—1N914 diode

D8, D9, D10—1N4001 diode

DSP1-—NSB3881, 4-digit, 7-segment
LED display

LED1-7—LN28CAL(US) Panasonic
high-efficiency light emitting
diodes

Other components

S1, S2—momentary contact push-
button switch, SPST

S3—ON-OFF-ON toggle switch,
SPDT

84—SPST switch mounted on R45

S5—3PDT toggle switch

S6—3-pole, 4-position rotary switch

87—SPST toggle switch, 1.0 amp,
125 volts AC

T1—120 volts primary, 12.6 volts sec-
ondary, 0.6 amps

J1—J6—RCA chassis mount phono
jacks

XTAL1—5-MHz crystal

F1—0.5-amp fuse

Miscellaneous: Fuseholder, 3-con-
ductor 18 AWG line cord, Jameco
enclosure type H2507, DIP sock-
ets and hardware.

Note: A set of 2 PC boards is avail-
able from John Wannamaker,
Route 4, Box 550, Orangeburg,
§.C. 29115: $43.00, postage paid,
S.C. residents add 5% sales tax.

Some of these next adjust-
ments are preliminary, and will
be more finely adjusted later.
Look at TP1 with the os-
cilloscope. Turn the sTART control
fully counter clockwise, with the
stop control fully clockwise. Set
the swEEP RATE toggle switch to
FAsST and turn the SWEEP RATF
control fully clockwise for th.
fastest sweep possible. Preset the
on-board multiturn potentiome-
ters R6, R9, and R16 fully clock-
wise. Turn the power on and
adjust R16 clockwise until a
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FIG. 13—CHECKOUT WAVEFORMS: (a) shows pulses at the end of R2 closest to IC2,
sSWEEP RATE on Low and adjusted to mid-range; (b) shows a ramp at either end of R58,
SWEEP RATE on FasT and adjusted to mid-range; (¢) shows an AC ramp at jack J1, sweep
RATE On FasT and adjusted to mid-range; (d) shows a saw-tooth ramp, at TP1, adjusted for 0
to 2.7 volts, sweep RaTE on FasT and adjusted fully clockwise; (e) shows a ramp at pin 13 of
IC11 adjusted to fili the CRT; (f) shows a sweep with marker flats at J1, sweer RATE On FasT
and adjusted fully clockwise; (g) shows a sweep with markers and cursor at J1, sweep
RATE Oon FasT and adjusted fully clockwise; (h) shows the peak-hold output at 6.3 kHz; (i)
shows the peak-hold output overdriven at 6.3 kHz; (j) shows the sync pulse at J3, sweep
RATE on FasT and adjusted for mid-range and (k) shows markers at J4, synchronize the
scope with sync, J3, sweep RATE on FasT and adjusted to mid-range.

ramp-like waveform appears.
Continue adjusting R16 until the
vositive peak is no more than
+2.70 volts, as shown in the Fig.
13-d waveform. The positive peak
may be flattened. The lower
portion of the ramp may become
flattened as the adjustment is
made.

Adjust R9 clockwise until any
flattened lower portion of the
ramp disappears and the bottom
has a sharp sawtooth-like transi-
tion at the O-volt line. Adjust R6
clockwise until any flattened up-
per portion of the waveform dis-
appears and the top has a sharp
sawtooth transition. Adjust the

SWEEP RATE so that one ramp
spans the entire CRT graticule
from left to right with the scope
adjusted for 5 milliseconds per
division in preparation for the
next step.

Insert IC11 and turn the power
on. A positive 12 volts should be
present at pin 13 of IC11 with four
spike-like pulses that fall to zero
during each ramp cycle. That
waveform is shown in Fig. 13-e.
The scope may show five such
pulses, as one will be the first
spike of a new cycle.

Insert IC12 and IC13. Make
sure you use a 4538 IC with a
BCN or BCP suffix, as others are
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_ not likely to work. Select the Run
A mode, markers on, and in the
NARROW position. Restore the
power. The front-panel marker
LED’ should flash in a fast se-
quence from left to right.

Select the narrowest markers,
8 RUN mode, and the fastest possi-

Q/ ble sweep rate. Make sure the
0"\./— sTART adjustment is fully counter
ON—-/_O clockwise and the stor is fully

Q\Q clockwise. Once the correct fast
sequencing is noted, switch to
the rReap mode. Sequencing
should be very slow as each LED
remains lit for about 15 seconds.

As soon as the display bright-
ens, press the HoLD button con-
tinually for about one minute to
see that it extends the brighten-
ing time beyond the usual 12 sec-
onds. The same LED should
remain lit while the HoLD button
is pressed.

Press the skip button several
times at about one second inter-
vals. A new LED should light as
soon as skIp is pressed. That will
not happen at a slower sweep
rate.

Connect a digital voltmeter, on
the 20-volt scale, between TPl
and ground. Cycle with the skip
button until the stop LED lights.
Press HoLD continually while ad-
justing R16 for areading between
2.67 and 2.71 volts. Release the
HOLD button. When the sTarT
LED lights, again press HoLp and
adjust R9 to obtain 0.006 volts,
using the 2-volt scale. There may
be some interaction between R9
and R16. Repeat both adjust-
ments as necessary for the prop-
er readings of 0.006 volts (START)
and 2.67 to 2.71 volts (sTop).

Insert IC16 and remove all test
leads from TP1. Turn the power
on. Make sure the START
adjustment is fully counter clock-
wise and the stop is fully clock-
wise. Select the frequency read-
out position in the middle range
of sINE RANGE. Select the rFasT
SwWeEEP RATE. Cycle for the sTART
LED to light and press the HoLD
button. Retrim R9 for a frequen-
cy readout between 0030 and
0035. Release the HoLD button.
Resistor R9 may need adjust-
ment from time to time, due to
frequency drift.

Select the kilohertz readout po-

\ B sition in the middle range of sINE
- RANGE. Cycle until the stop LED
THIS IS THE FOIL PATTERN for the main PC board. lights. Press the HoLDp button. If
the readout is between 20.10 and
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OPERATING INSTRUCTIONS

1. Plug the marker/sweep generator in
and turn the power on. Allow one haif to
one full hour of warm-up time in the rRun
mode to minimize frequency drift.

2. Select the FasT position of the sweep
raTE switch, and select the reap mode.

3. Select the proper frequency range with
the sine RANGE switch. The low range is
from 3 Hz to 1 kHz. Both medium positions
(M) cover the same range of 35 Hz to 20
kHz. The frequency display will be in Hz or
kHz depending on which (m) position is
selected. The high frequency range is 3
kHz to 100 kHz.

4. Wait until the unit automatically cycles
so that the start LED is lit, or manualily
cycle by pressing the skip button.

5. When the start LED lights and the
frequency readout brightens, press the
HoLD button continuously while adjusting
the sTamT frequency. When the sTarT
frequency control is fully counter clock-
wise, with the middle (m) Hz range se-
lected, the frequency readout should be
between 0030 and 0035 Hz. If it is not,
adjust potentiometer R9 through the hole
in the top of the enclosure. Now, adjust the
sTART frequency as desired.

6. Manually cycle the LED's with the skip
button untit the stor LED is lit. When the
frequency readout brightens, press HOLD
and adjust to the desired sTor frequency.

7. The s¥arT and stop frequencies inter-
act somewhat. Repeat both adjustments
once, adjusting the svarT first and sTop
fast.

8. Connect the sweee output of the gener-
ator to the X input of the scope. Connect
the sine output of the generator to the Y
input of the scope. Turn the sINE level
down counter clockwise. Select the FasT
SWEEP RATE, RUN mode and NARROW
MARKERS. The cumrsor should be fuily
clockwise.

9. Adjust the scope for X-Y operation. A
horizontal line with five equally spaced
dots, or bright spots, should be seen. Ad-
just the scope’s X gain and positioning so
that the line-ends, with bright spots at
each end, exactly match the left and right
CRT graticule lines.

10. Adjust the sine LeVEL control for the
desired peak-to-peak output voltage de-

21.20, no adjustment is neces-
sary. If the readout is only off
slightly, adjust R6 and R16 just a
little. Recheck to see that the low
end still has a frequency reading
of 0030 to 0035 Hz. Three poten-
tiometers, R6, R9, and R16, all
interact, and if a little adjust-
ment cannot correct for proper
readouts, all the steps after inser-
ting IC6-1C9 may have to be re-
peated. If the .04 pF timing
capacitor, C20 (four .01 pFs in
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THESE ARE SWEEP/GENERATOR CONNECTIONS for a conventional, digital-memory or

a storage scope.

sired. A mepium or sLow position of the
SWEEP RATE control may be more conve-
nient to use when adjusting the amplitude.

11. Disconnect the cable from the sinE
jack and connect it to the peak-hold out
(the peak-hold ouT connects to the
scope’s Y input.)

12. Connect the sine output of the gener-
ator to the input of the device to be tested.
Connect the device's output into the peak-
hold v of the generator.

parallel}, is not within 1 percent,
you may have to find your own
adjustment values, or settle for a
slightly different range span.

The low and high ranges of the
SINE RANGE have no separate ad-
justment; only the timing capaci-
tors C19 and C21 can change
their ranges. Extra space is pro-
vided on the PC board for paral-
leling capacitors in order to find a
proper range more easily.

Insert IC10, a CA3130E, and

13. Adjust the sweer RaTE, switch, and
control for the desired sweep rate.

14. Adjust the scope's volts/division con-
trol (Y input) as required.

15. The scope’s brightness should be
turned down for a satisfactory contour-line
display of the response curve. The peak-
hold will not operate properly with an input
signal of more than 3.75 volts peak-to-
peak. inputs of 0.2 volts to 3.75 volts work
best.

turn the power on. Select the RUN
mode with a fast sweep, MARKER
on NARROwW and CURSOR turned
fully clockwise. With the scope on
DC input, observe the sweep
waveform at J1. A ramp wave-
form interrupted with five flats,
or markers, should be seen as in
Fig. 13-f. Adjust the cursor
control slowly counter clockwise
and observe an additional flat
moving smoothly among the
others. That waveform is shown
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inFig. 13-g. With the cursor fully
clockwise, there should be no ex-
tra marker.

Set the range of the SINE RANGE,
SLOW SWEEP RATE, and SWEEP RATE
adjustment at mid-position. Se-
lect wiDE MARKERS, place the
cURsOR fully clockwise, and the
SINE LEVEL at mid-position. Ad-
just the stop fully counter clock-
wise. With the sTarRT control
initially fully counter clockwise,
turn it clockwise three turns. Se-
lect the run mode. The display
will be dim, but it should indicate
afrequency of about 6500 Hz. Set
the scope for 0.5 volts per divi-
sion and 20 microseconds per di-
vision. Observe the waveform at
the siNE jack, J2, and adjust trig-
gering for a steady waveform. Ad-
just the two on-board trimmer
potentiometers, R27 and R28,
for the best sine-wave shape.
Those adjustments interact, so
you should alternate between
them until a good sine-wave
shape is achieved.

Now, remain triggered on the
sine wave but switch the scope’s

time base to 0.2 milliseconds per
division. Turn the sTART control
slowly counter clockwise. The
frequency should become lower
and may drop toless than 1 Hz, or
stop oscillation altogether. Turn
the stop fully clockwise. The fre-
quency should become higher
while the sTtop control is turning.
The waveform should change in
frequency from about 30 Hz to 20
Hz over a period of 12 seconds.
Adjust R16 if necessary.

When the sWeEeP RATE switch or
control is changed, the sweep
from 30 Hz to 20 kHz will either
speed up or slow down accord-
ingly. Adjust for the slowest pos-
sible sweep RaTE. Connect the
SINE output to the peak-hold N
jack, J6. Reduce the SINE LEVEL to
about one-third the maximum
output. Look at the peak-hold
ouTt jack, waveform at J5. It
should look like Fig. 13-h. Figure
13-i shows the peak-hold output
overdriven, causing a downward
slope of the flat portion of the
waveform.

A +11-volt synchronization

pulse should be seen at the sync
jack, J3, as shown in Fig. 13-j.
The pulse will have an RC time
constant-like rise and a fast fall,
with a duration of about 70 mi-
croseconds. Use the fastest possi-
ble sweEeP rRATE. Set the scope for
2 volts per division, 50 microse-
conds per division, and use (+)
slope triggering.

To observe the output at the
MARKER jack, J4, select the RuN
mode, SWEEP RATE switch set to
FAST, SWEEP RATE adjustment to
mid-position and the markers
set on and NArRROW. Synchronize
the scope with the output of the
sync jack, J3. Adjust the scope’s
triggering for external input, (—)
slope triggering, and use a 20
millisecond per division sweep
rate. Four markers, consisting of
positive pulses, should be seen
with a peak value of 12 volts, and
a duration of about 15 millise-
conds each. That waveform is
shown in Fig. 13-k. The MARKER
control should increase the
pulsewidth. That completes the
checkout. R-E
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Avere bweer/MARKER GENER-
ATOR UPDATE

Anyone building my “Audio
Sweep/Marker Generator”” (Radio-
Electronics, February and March
1991) might encounter a problem that
we cannot explain. it concerns IC11,
an 8-input NAND gate. Two sources of
information on the pinout arrange-
ment show that there is no internal
connection to pin 1. In the PC layout,
pin 1 is connected to pin 2 to make
the foil pattern layout a little simpler.
That arrangement worked well with
my prototype. However, | am inde-
bted to Mr. Gordon La Grange of
Baytown, TX, for pointing out that he
had to snip off pin 1 before he could
get a proper output from the NAND
gate. That output is not shown prop-
erly in Fig. 13-e on page 59 in the
March issue. The correct output is
properly described in the paragraph
almost directly below Fig. 13-k. If you
invert the pulses in Fig. 13-e and
make them no wider than a single line
width, you'll have a correct picture.
JOHN WANNAMAKER



