
TRIGGERED
OSCILLOSCOPE

Part II-Construction details and calibration instructions for the
low-cost scope that features a continuously displayed zero baseline.

DANIEL METZGER and DENNIS PERRY

TOP VIEW of the scope. The amplifier board is beneath the CRT. The power-supply board is at the
rear near the transformers mounted on the back panel. The sweep board is up front near the controls.
The atlenuator board, with its five trimmers, is on a bracket held by the vertical-sensitivity control.
Astigmatism control is on rear panel near base of the CRT.

LAST MONTH WE DESCRIBED THE FEA­
tures of this inexpensive DC scope and
went into detail on the operation of its
various circuits . We continue this
month by resum ing our broken-off dis­
cussion with suggestions on selecting
the CRT to meet your requirements.

Construction
Man y types of CRT' s have been used

in this design , including 3BP l, 3EP I,
3ACPII, 3FP7 , 3RPl, and 2AP I. Five­
inch type s can be used , but whatever is
gained in screen size will be lost in
sharpness of focu s. The 3RP IA and
3WPI are especially nice because they
are flat-faced. The 3WPI has about twice
the deflection sensitivity of the others,
and can be used to produ ce a scope with
5-mV sensitivity. The CRT must be shield­
ed with MuMetaI (nothing else will
work) unless the power transformers
can be located two feet from the CRT.
Surplus houses that sell CRT's usually
have fully formed shields.

DISPLAY of a SOo-kHzsquarewave at 0.4 JlVIdlv
shows a fast rlsetlme and clean squarewave re­
sponse.

The vertical and horizontal output
wires must run straight to the CRT and
be kept away from eac h othe r and from
ot her wiring and the chass is. The vert i­
ca l and horizont al inputs should be kept
short and separa te from other wire bun­
dles. The wires to and from the TRIGGER
LEVEL switch carry fast squarewaves

and must be shielded to prevent cou­
pling to other wires . The wires to the
VERTICAL VARIABLE GAIN control should
be kept reasonably short. Other wiring
should be bundled and laced in the in- 5:
terests of neatness. ?<

The input attenuator and sweep-tim- <0

ing resistors must be held to 1% if good ~
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FIG. 8-THE SWEEP-GENERATOR PC-board foil pattern. The pads along the top edge are for
connections to off-the-board components and leads to other circuit boards.

FIG. 9-HOW THE COMPONENTS ARE PLACED on the sweep-generator PC board. Note the posi­
tions of the three jumpers.

FIG. 6-FOIL PATTERN for the attenuator used
in the vertical-sweep circuit.
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FIG. 7-COMPONENT PLACEMENT GUIDE for
the vertical-input attenuator. The precision re­
sistors are on one side and the frequency-eom­
pen sating capacitors are on the other.
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~------------ 4 - 3/8" -------------1~ TABLE 1 TROUBLESHOOTING CHART

NOTE: CONNECTION TO HORIZONTAL DEFLECTION PLATE SHOULD BE MADE
SO THAT BEAM SWEEPS FROM LEFT TO LIGHT ; VERTICAL DEFLECTION PLATES
SHOULD BE CONNECTED SO THAT POSITIVE INPUT TO VERTICAL AMPLIFIER
PRODUCES UPWARD DEFLECTION OF BEAM .

FIG. 11-THE DEFLECTION-AMPLIFIER board has three jumpers and six trimmers for circuit calibra­
tion and adjustments. Leads to CRT deflection plates should be as short as practical to minimize
stray capacitance.
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Vertical: 50mV P-P, 1kHz sineware input ;
R214 at min resistance, S401 at OC

Horizontal: 2V P-P, 1kHz sineware to EXT
HOR, S403 at OAV/OIV

Sweep: 2V pep, 1kHz sinewave at EXTTRIG;
+ SLOPE, AUTO, OAms/DIV, OC GNO

Power Supply - 100 Board

TEST VOLTAGE POSSIBLE
POINT DC AC CAUSE

pop

C103 - 1100 40 0101 thru 0106
0107-0113

0107A - 950 <1 C105, T101, CRT
C107 + 145 <1 0114 , C106
C108 - 19 0.6 0115,0116
C110 + 18 1 0118,0119
0101E - 904 <5m 0117 ,0101
0102E +904 <5m 0120, 0102

Trig & Vert Amp - 200 Board

+ 1 to
0201S + 2 =5m
0202C + 5 -2
0205G 0 50m 0201,0205

+ 1 to
0205S + 2 45m 0205
0206E Follows 0.6V below 0205S

+ 0.5 to
0207E + 1.5 = 0 R218
0206C
0207C =4 1.0 0205, R215, R217
0208C
0209C 75 50 0208, 0209, R224

Horiz Amp s- 200 Board

+ 1 to
0210S + 2 1.5 0210.0202
0211C
0212C +75 60 0211 , 0212, R229

Sweep - 300 Board

0301G 0 2 0301 , D301
+ 1 to

0301S + 2 1.8 0301
03028 1 to - 3 Var ied by R307

0302C
0303C + 1 to +9 SOR 0302,0303
C306 + 8 10 D302,0303
03048 +7.3 to+8.5 Varied by R317
R320-
R322 + 1.5 DC across RT AT CAL
IC301
pin 6 o to '+6RAMP 0304
0305S . L 1 to +7 0305

RAMP
IC302
Din 6 + 9 to -9 SOR IC302, R327
IC301
nin 3 o to + 9 S0 R IC301
0306E o to 7 RC Charge; 0306, R278
030681 + 5 SPI,KE . 0306
Q307C
0308C o to + 9 S0 R 0307,0308

A=anode 8 =base C=collector
E=emitter G=gate S=source
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FIG. 1o-PRINTED-CIRCUIT FOIL PATIERN for
the board for the horizontal and vertical deflection elrcults,
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FIG. 12-THIS PRINTED-CIR­
CUIT PATTERNsimplifies con­
struction of the power supply.

FIG. 13-POWER-SUPPLY COMPONENT LAYOUT is simple. Be careful; some of its voltages are
dangerous.

Calibration
Vertical: First display a 2oo-kHz

squarewave and adjust high-frequency
compensation control R222 for sharpest
corners with no overshoot. With range
S402 at 1 V/div and variable R214 at
maximum resistance, inject a 2.12 volt
RMS (6.0 volts p oP) loo-Hz sinewave,
and adjust R216for a six-divisiondisplay.
Now change the range to 4 V/div and,
with variable R214at minimumresistance
(74), adjust R213 for a six-division dis­
play. With the input grounded, adjust
R218 so the trace remains stationary as
R214 is rotated. The final step is to dis­
playa I-kHz squarewave, and on each
of the ranges from 0.1 to 10V/div adjust
the corresponding trimmer capacitor
for the best squarewave with no round­
ing or overshoot.

Horizontal: With the horizontal atten ­
continued 01/ page 110

boards. The foil patterns for the attenu ­
ator, sweep circuits, deflection amplifi­
ers, and power-supply PC boards are in
Figs. 6, 8, 10, and 12, respectively. The
component layouts for those circuit
boards are in Figs. 7,9, II,and 13.

Initial checkout
A spot can be focussed on the screen

with only the power-supply board and
CRT circuitry wired in. The 9-volt sup­
plies will each need a temporary 470­
ohm load if they are to be tested at this
point. Now disconnect the primary of
T 10I to disable the high-voltage sup­
plies while the sweep and low-level am­
plifiers are tested. The troubleshooting
chart (Table I) shows the voltages to be
expected at various test points. Once
the Schmitt trigger, sweep generator,
baseline generator, and low-level amps
are determined to be functioning, the
high voltage can be reconnected.

BI ,
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to be used, the fixed frequency-compen­
sating capacitors (CB) must be held to
5% tolerance.

The scope is constructed on four PC
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PHYSICAL OUTLINES AND PINOUTSfor the discrete devices used In the scope as active circuits. Be
especially careful with the installation of the look-alike plastic devices.

calibration accuracy is expected. The
timing capacitors must at least be in the
same ratio, so if one is 7% high, strive to
make them all 7% high. If a x 10probe is
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BUILD A
MASTERPIECE OF SOUND

----------------------_--1

Enc losed is $6.00 for my Demo-Package (LP wit h
104-page color cata log .) \

OSCILLOSCOPE
continued from page 56

WARC-'79
continued fro m page 109

fixed and broadcast satellites that will
be able to operate in the 12 GHz por­
tion of the spectrum in the western
hemisphere.

The 11.7- to 12.I-GHz band will be
all ocated to the Fi xed Satellite Service
(space-to-earth) shared w ith other ser­
v ices; the 12.0- to 12.7-GHz band will
be allocated to broadcasting and broad­
casing satellites, shared with other ser­
vices . The specific frequencies to be
assigned to the broadcasting satell ite
service will be allocated at a Conference
scheduled to be held in 1983. That will
be followed by a general satell i te con­
ference as mentioned above.

The oveniding issue of the 80's will
be the movement on the part of de­
veloping countries to plan the assign­
ment and use of orbital slots and fre­
quencies in such a way as to assure all
countries an equal "sli ce of the pie."
WARC-79 did not address that issue
completely, but only deferred it to sub­
sequent space conferences which will
be held in th is decade. Major batt les on
the issue of equal right s may loom
ahead. R-E

Wersi Organs & Kits
Dept. 21
14104 E. Firestone Blvd.
Santa Fe Springs. CA 90670

CDWER51
Wers i Elect ronics. Inc.
Dept. 21
1720 Hempstead Road
Lancaster . PA 17601

Name _

Addr ess.s _

City State__ Zip __

percussion and sustain. 'lVersis famous
string orchestra and bass guitar. Exclu­
sive Sound Computer for 32-128 "One

Stop Sounds" (total organ presets).
Transposer, And lots more.

Build your own masterpiece of
sound. Notechnical knowledge re­
quired. Just follow the clearlyillus-

trated. easy to understand instructions.
Step by step. Choose from at least 10
models. (Alsofactory assembled.)

Send $6.00 with couponfor your 'lVersi
Demo-Package (LP with 104-page color
catalog).

'lVersi has combined select features of
the electronic music field. added its own
creations and years of research by top
engineers and musicians. to produce an
incomparable line of organs.

Space-age technology. True-to-life voic­
ing with full drawbar system. Polyphonic

CIRCLE 10 ON FREE INFORMATION CARD

CIRCLE 26 ON FREE INFORMATION CARD

3275 North B. Ave.,Kissimmee, Florida 32741

Clearly the choice of those who know quality.

MOM
Magnetic

Mou nt

MAKE
YOUR

SCANNER
REALLY

PERFORM!

~INC.

.. .with Hustler multi-band
monitor antennas.
Whether it's mobile or base,
Hustler has the antenna that
provides exceptional scanner
performance, resulting from
advanced engineering and
use of quality materials.
If you want real performance ...
get Hustler!
See your dealer or write:

ANTENNA
PROBLEM?

DYMEK HAS THE SOLUTION
WITH THE DA100D.

Need Full Frequency Coverage? The
DA1000 covers the entire frequency rangeof
50kHz - 30MHz.
Looking For Bette r Performance? Dymek
users worldwide praise the DA100 and its
ability to out-perform long wire antenna
systems.
Worried About Impedance Problems? An
output impedance attenuatorswitch prevents
RF overload and matches varying receiver
input requirements.
Want To Go Portable or Mobile? Selectable
operation from either 115-230VACor 12VDC
allows both fixed and mobile or marine
operation (DA1DOOM availablefor useon or
near saltwater).
Money Back Guarantee.
RenVOwn Plan Available (U.S. Only) . Specs and
Details on Request.CALL TOLL FREE NOW.

800/854-n69
Calif 800/472·1783
Local 714-621-6711 • TWX 910-581-4990

mMcKAY DYMEK COMPANY
111 S. College Ave .• P.O. Box 5000
Claremont, CA 91711

CIRCLE 70 ON FREE INFORMATION CARD
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