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It’s Like Having Your Own “Engineering Team”
To Help You Analyze Capacitors And Inductors

In-Circuit! See Page 4.
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In-Circuit Component Testing

Complete Out-Of-Circuit

Dynamic Capacitor Analyzing

How often have you found
yourself removing capaci-
tors or inductors because
you thought they might be

The “ReZolver” is guaranteed to save time
when testing components — especially,
surface mount components. Now, you
can test these components in-circuit with

bad — only to find they test good? Now, with
the new L.C103 “ReZolver” you will dramati-
cally reduce the use of your soldering iron
by removing only the bad components.

confidence. In addition, the LC103 allows

you to test flybacks and other transformers
with the patented “Ringer” Test — catching
even single shorted turns.

Give us a call at 1-800-SENCORE for a
FREE Tech Tip showing how the LC103’'s {)

exclusive in-circuit tests will catch more
(= —pt (@ @] ——l defects than any other tester on the market.

3200 Sencore Drive » Sioux Falls, SD 57107 ¢ 1-605-339-0100 ¢ Fax 1-605-339-0317 ¢ www.sencore.com
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Sencore has incorporated over 20 years of capacitor and inductor
analyzer experience in developing the New LC103 “ReZolver”
Every time you check a component, in-circuit, you benefit from
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Application Engineer
Sencore Electronics

Introducing The LC103 “ReZolver™

feature article
|

™

In-Circuit Inductor & Capacitor Analyzer

Have you ever heard the expression
“Time is Money”? In any service busi-
ness, this is literally true - the primary
commodity being sold is time.As a
result, survival and prosperity in any
service business today requires the use
of tools and technologies that improve
efficiency and minimize wasted time.

Have you ever calculated the amount of
time you spend troubleshooting, testing
and replacing capacitors and inductors?
How many times have you wished you
could test a capacitor or inductor in-cit-
cuit with full confidence in the test
results? How much time and money
could you save?

Until now, technology has dictated
that components be tested out of
circuit to achieve accurate and reli-
able results. This is no longer true; the
patented, technology designed into the
new LC103 “ReZolver” gives you the
timesaving ability to test more capaci-
tors and inductors in-circuit more
accurately than any other tester, while
still providing for complete out-of-cir-
cuit analyzing. For the first time you
can completely analyze capacitors and
inductors for all their failure modes
and have the convenience of checking
these components in-circuit before
spending the time to remove them.
The “ReZolver’s” patented tests are the
quickest and most accurate way to
reliably test capacitors and inductors.

In-Circuit Testing Made Easy With

An Innovative Adjustable Probe
(patent pending)

The all-new Adjustable In-Circuit Test
Probe makes in-circuit component test-
ing a breeze. Simply adjust the thumb
wheel to the component width and
press the points to the leads. Next, press
the Test Activation button mounted on
the probe to activate one of the in-cit-
cuit tests. The LC103 even lets you
know when the test is complete with a
series of three short beeps. Once the

button on the probe has been
released, the last readings are held
for three seconds.The Test Activation
button allows you to make measure-
ments without lifting your head or
moving your arm, preventing the leads
from slipping off the component and
giving a false reading. The adjustable
width allows you to test nearly any
component, from the smallest surface
mount to large leaded components.

Fig. 1: The in-circuit test probe allows convenient and (
quick connection to both component terminals.

Today, many capacitors and inductors
are smaller in value and have tighter
tolerances than ever seen before.
Aluminum electrolytic capacitors, once
having a lower value limit of 1uF are
now seen with values down to 0.1uR
Plus, large value double layer electrolytic
capacitors with values around 5F are
common. Finding defects in these com-
ponents can be tough. Because of these
changes in capacitor technology, the
new LC103 has extended ranges capable
of dealing with the new technology.The
“ReZolver” can measure capacitor values
from 1pF to 20E ESR, DA in capacitors
with a value as low as 0.02uE and leakage
with an applied voltage of 1V to 1kV.

The “ReZolver” gives you the ability to
accurately pinpoint defective capacitors
without removing them from the cir-

cuit. Using exclusive tests, the LC103
measures the capacitor’s value and ESR,
checks for parallel components that may
otherwise affect the measurements, and

gives 2 GOOD/BAD/SUGGEST REMOVAL &
message.
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Save time and reduce wasted parts by testing capactors
in-circuit for ESR and value; even compare the results to
7~ EIA standards automatically for GOOD/BAD results.

LC103 ﬂﬁﬂf CAPACITOR & INDUCTOR ANALYZER
COMPONENT SETUP COMPONENT TEST RESULTS

Fig. 2: The “ReZolver” clearly displays all test results and even tells you if
the component is “Good” or “Bad.,”

Eliminate the time de-soldering capacitors you suspect are
causing a problem, finding replacements, and installing the
new ones only to find out you haven’t solved the problem.
Did you replace the right capacitor? Did you replace a bad
one with another bad one? The LC103 lets you check the
suspect capacitors first, before spending the time
de-soldering. This means you only spend time removing the
ones that are bad or unable to be tested in-circuit. Plus, you
will know for sure that the replacement is good.

Other in-circuit ESR testers can give erroncous readings if a
low impedance is in parallel with the capacitor or the
capacitor under test is shorted.These ESR meters measure
only the ESR at a specific frequency. If the capacitor is
shorted, an ESR meter will show a good reading of near
zero ohms, missing the fact that the capacitor is shorted. If
the capacitor is in parallel with a low impedance, other
ESR meters will show a good low measurement. The LC103
will identify both of these circuit conditions and suggest
that the capacitor be removed in order to test it properly

Owners of Sencore’s other “Z-Meters” know how good it
feels to be confident that when they test a capacitor they
will know without a doubt that the capacitor is good or
bad. Now, you can have that same confidence with the

{ ) additional time-saving benefit of in-circuit testing.
N
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The Advantage of In-Circuit Inductor Testing
(patent #4258315 and 5717338)

With all of this capacitor talk let’s not forget about
inductors.And that means all types of inductors like coils,
yokes, flybacks, and switching transformers.

As with the in-circuit capacitor test, the LC103 performs
a parallel component check to make sure that the
measurements are accurate. The patented Inductor Value
test measures true inductance, not inductive reactance.
This means no errors due to frequency, interpretation,
or calculation.

Don’t forget the patented Ringer test. This test has been
included on every “Z-Meter” ever made because there is no
faster or easier way to identify the most common inductor
failure; a single shorted turn. Detecting a shorted turn with
an ohmmeter is virtually impossible since the resistance
change is very small. An inductance check will also show
only a very slight change. A “Q” test will likely do better
but interpreting the results and deciding if the inductor

is good or bad can be challenging.

Only the LC103 gives you everything you need to test
capacitors and inductors in-circuit and completely analyze
them out-of-circuit.

To learn more about the new LC103 “ReZolver”, give your
Product Sales Engineer a call at 1-800-SENCORE. You can
try the LC103 on your bench absolutely FREE for 10 days and
see for yourself exactly how you will benefit from quickly
and accurately testing components in-circuit. EX

Special Z-Meter
Trade-In Program

Product Trade Value

L6102 “AUTO-T". . ....... 3400-3800
LC101 “Z-METER” . . . . ... 3400
ICTT“AUTO-L” ....ovviinennnnnnnn 3400
LC76 “Porta-Z" . .. .. 3300
ll:15“l-Meter2".................3300
LE53 “Z-Meter” 3200

Trade in Any Other Capacitor Tester For $150
|




By Doug Bowden
Executive Vice President/Owner
Sencore Electronics

new products
I

Sencore, Your Total Service Solution
Company...Introduces New Service
Solutions For 1999 And Beyond.

My belief that our customers look to
Sencore for more than innovative test
equipment solutions was confirmed
upon carefully analyz“.ing the results of a
recent Sencore customer survey. Our
customers look for solutions to all their
servicing problems. With this in mind,
Sencore has changed to meet those needs.

I am pleased to announce that in
October, 1998, Sencore will introduce
Sencore “Lite,” a new line of test instru-
ments that complements our current
line of innovative analyzers, comprehen-
sive training programs, and windows
based business management software.
These affordable, general line products
are designed to round out your Sencore
service bench.The initial product line
will be available for preview at NESDA
‘98 in Orlando and includes:

® 150 MHz CRT Readout
Oscilloscope With
Component Analyzer

® 0-15VDC Power Supply
® 0-30VDC Power Supply

® 0-30VDC Triple Output
Power Supply
® Digital Multimeters

For 50 years, Sencore customers have
invested in highly innovative, time saving
analyzers with the end goal of increasing
their productivity and profits. Daily,
business owners, Service Managers and
technicians tell us that they need products
such as these, that allow Service Centers
and technicians to meet ALL their test
instrument needs with Sencore
products.

With the introduction of this line,
Sencore is positioned to meet all your
servicing needs with one phone call,
from general test instruments to business
management software, and everything
in-between.

It is our goal to be your “Total Service
Solution” company, with one-stop shop-
ping and flexible investment options
that help you pay as you grow.

We are honored that you prefer to do
all of your test equipment business
with Sencore. Our customers tell us
that this is due to our industry-leading
customer support. We will continue to
provide 1-800 number access,
knowledgeable sales engineers, high
quality reliable products, 72-hour turn
around service, and technical support
second to none.

To find out more about our exciting
new line, or any of Sencore’s innovative
service solutions, please call your Phone
Sales Engineer at 1-800-SENCORE
(736-2673) and we will answer all of
your test equipment questions.

We have changed to meet your needs.
As we transition together into the year
2000, all of us here at Sencore look
forward to being your partner in
productivity and profitability through
our commitment to be your “Total
Service Solution “ company.

Sencore means success - berve is to a

successful servvicing future for all
of us/EXd
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(omponent
Analyzing
Displays

1\r. Limited
Warranty

Diode Paralleled

Capacitor with Capacitor Diode

P 3\, Limited
: Warranty

PS&02 Triple Output DC Power Supply

II_E v ld g
e W

» Auto-setup for quibk waveform
measurement at the push of a button

On-screen digital cursor measurements of
DC voltage, Peak-to-Peak, and frequency

Component analyzing identifies
suspect components using curve-
tracer technology

Video triggering
10 on-screen memory recall

1\r. Limited
\Narranty

DM501
Multimeter

DM500
Multimeter

e 0-30V x 2, 5V fixed 2 Amp
e Master/slave operation

e Constant current or voltage operation

e True rms, 3200 count
Beep Guard™

.3% DGV accuracy

Water resistant

Data hold, freq., cap. tests

3200 count
Beep Guard™
AG/DC current

Audible continuity/
diode test

PS&01 DC Power Supply PSL00 DC Power Supply
18V 5A 30V3A
e s

e &)5&'@

* 0-18VDC, 0-5A

* Low ripple

* Series/parallel
operation

 0-30VDC, 0-3 A
* Constant current or voltage

* Fine/coarse voltage or
current adjustment

* New 300 Series Oscilloscopes

Your
!mlr@t@ S@EWEM@ « New 400 Series Power Supplies
Solution”

Hundreds of service centers, just like yours, have prompted Sencore
to offer its new “Total Service Solutions” instrument line. These
instruments are custom selected to compliment existing Sencore
analyzers and round-out your servicing bench,

» New 500 Series Digital Meters




By Tom Schulte
CET
Sencore Electronics

computer monitor analyzing
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Use The CM2125 And HA2500 To
Efficiently Service Computer Monitors
With Multiple Problems

Do you often service computer monitors
with multiple problems, and do you always
catch the second or third problem as
quickly or easily as you would like for an
efficient repair? How about when the first
problem is a major power supply or hori-
zontal output problem which prevents you
from viewing the display and the second
problem is a marginal picture problem?
Let’s take a look at some troubleshooting
procedures that will help you quickly
catch and pinpoint all the problems in the
monitors you service.

The general procedure we’ll use for effi-
cient service of any computer monitor is
to test the monitor’s performance with the
CM2125 Computer Monitor Analyzer as
completely as its defect(s) allows, then
troubleshoot and repair the most serious
problem. We'll repeat this process until our
performance test shows no more defects.
This allows us to quickly identify and trou-
bleshoot all the problems a monitor might
have without wasted effort or missed
defects.

To see how easy it is to service multiple
computer monitor problems, lets look at a
typical monitor repair job that came from a
local accounting firm, a 17” Gateway model
DX17. As usual, there was no indication of
what problems the customer had with the

SENCORE
DISPLAY SELECT
(LOAD & RINGER/DYHAMIC)

HORIZONTAL FREQUENCY LOAD & RINGER TESTS

(TEST AT HIGHEST CHASEIS FREQ } LOAD TESTE  YORENS
COABE AT LS e MOYBACHS
-

monitor, s0 we were on our own in deter-
mining what problem(s) the monitor had.
This meant that our first step should be to
power up the monitor and feed it a normal
signal so we could see what problems the
monitor had. We call this first step perfor-
mance testing.

CM2125 Initial Performance Test

To thoroughly test the performance of the
monitor, we want to feed it the same type
signal it should receive in normal opera-
tion. The monitor had a 15 pin D high
density video input connector. This usually
indicates that the monitor operates at
standard VGA as well as higher resolution
modes. While we checked with the
manufacturer for what higher resolution
modes the monitor operated at, we set the
CM2125 for standard VGA output (Recall
7) and selected the Multiburst video pat-
tern. We then connected the monitor to
the CM2125 Sync and Video Ouput jack
with the BNC adapter cable.

When we applied power to the monitor we
observed no light on the CRT, indicating a
probable power supply or horizontal
output problem, or both.This turned out to
be a rather brief initial performance test.
Our next step would be to troubleshoot
the horizontal output and power

supply circuits.

UNIVERSAL HORIZONTAL ANA

HORIZONTAL
OUTPUT
STAGE

Fig. 1: The HA2500 supplies 1/10th the normal circuit B+ voltage to the horizontal output stage.
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HA2500 Horizontal Load and Dynamic Tests

We next turned to the HA2500 horizontal load test to quickly
test whether the horizontal output circuit was capable of
operating propetly, or whether it was placing an excessive
load on the monitor’s B+ supply. This load test operates
without any AC power applied to the monitor, so it doesn’t
depend on the monitor’s power supply operating properly.
During this test the HA2500 supplies its own B+ test voltage
to the horizontal output at 1/10 the normal circuit B+
voltage and we expect the circuit to produce approximately
1/10 its normal output voltages

Fig. 2: For the Load Test, the HA2500 horizontal frenquency control is adjust-
ed to the monitor’s top horizontal frequency.

Our check with the manufacturer’s sales information showed
that the monitor’s top horizontal frequency was 68 kHz, so
we adjusted the HA2500 Horizontal Frequency control to
match that. We connected the load test leads to the HOT
emitter and collector leads and to the flyback B+ input (we
checked for flyback continuity from the HOT collector lead).
In the Load Test Setup position, we adjusted the HA2500 Load
Test B+ Volts control to produce 100 VPP collector pulse
(about 1/10 of normal pulse amplitude). We switched to the
Load Tests position and found 26 mA B+ current draw, 70 %
efficiency, and 3.2 ps collector pulse width - all normal for a
monitor operating at this frequency, according to the HA2500
pull chart.

Fig. 3: The load tests showed normal readings for a monitor operating
at 68 kHz.

This told us that the horizontal output circuit operated
properly at 1/10 its normal voltage and current. We then
wanted to know whether the monitor B+ power supply was
operating properly, whether there was a drive signal to the
HOT, and whether the horizontal output circuit was breaking
down at full voltage and current.

To determine this, we disconnected the HA2500 load test
leads and connected the dynamic test leads to the HOT
emitter, base, and collector leads. With the dynamic test leads
connected, we chose the HA2500 Collector or Drain Dynamic
Test position and applied power to the monitor. The VDC
readout indicated 111 VDC, while the VPP and uS readouts
both indicated near 0, showing that the HOT was receiving
supply voltage, but wasn’t switching on and off to produce
output signal. .
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Fig. 4: The HA2500 Dynamic Test showed that the HOT was receiving
B+ but wasn’t switching.

To check for drive signal to the HOT, we switched to the
Base or Gate test position. The VPP test indicated near 0,
indicating that there was no horizontal drive at the

HOT base. Checking at the collector of the driver transistor,
we found no DC voltage, but we found the DC supply was
normal, at 24 volts. This led us to check the driver
transformer, which we found to have a bad solder joint.
Repairing the transformer solder connections restored
HOT drive and the CRT display.

Q109
D103
11DQ08 |07 = C4747

Fig. 5: There was no DC voltage at the collector of the driver transistor,
Q107, but the +24V supply was normal.

C(M2125 Complete Performance Test

Now that the monitor again produced a display, we wanted
to perform a complete performance test. This would fully
exercise all the monitor circuits and find any problems that
might not be apparent from a cursory viewing of the display.
The eight specially-developed CM2125 troubleshooting video
patterns would help us test the monitor’s video circuits,
power supply,and sweep performance. We will then also test
the multiscan switching circuits and the Energy Star power
management switching circuits.

We selected Recall 21 on the CM2125 to match the monitor’s
highest rated resolution mode of 1152 x 870 at 68 kHz. We
then selected each of the eight video test patterns in turn:

mWe noted that the white, as well as the red, green,
and blue rasters were all free from color impurities. We also
noted that when we switched video polarity from “+” to “-”
and back again, producing first a white then a black raster
with border, the white border did not move by more than
twice the width of the border line.This indicated good high
voltage regulation at the extremes of high voltage current
demand. No performance problems noted bere.

Tl The white dots showed no color fringing in
the center of the display and only the very slightest fringing
in one corner, not bad enough to be worth readjusting the
corner convergence. No performance problems noted bere.
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We examined the circle pattern for signs
of sweep non-linearity. The circles had a slight oval appear-
ance, but a readjustment of the horizontal width corrected
that. The circles were then round and the lines had equal
spacing in both the vertical and horizontal directions. No
Derformance problems noted bere.

The Color Bars pattern showed all

colors present, with uniform colors and the bottom row of
bars brighter than the top row.This indicated that the video
amplifiers, CRT, and CRT bias were all proper for low
frequency color amplification. No performance

problems noted bere.

By adjusting the brightness control, we noted
that ail 16 staircase bars were visible, each with a distinct
brightness change from its adjacent bars.This indicated that
the video amplifiers weren’t clipping either the white or black
peaks of the video signal. Also, neither the dark nor the bright
bars showed signs of coloration as we adjusted the brightness
control, indicating that the gray scale adjustments were
balanced properly at all brightness levels. No performance
problems noted bere.

BTG e five white windows in this pattern showed
sharp transitions at each of the black-to-white and
white-to-black transitions, indicating good dynamic regulation in
the B+ power supply with changing current demands.

No performance problems noted bere,

The Multiburst pattern showed sharply
discernable horizontal lines, even down to the 1 pixel-wide
grouping, indicating good vertical resolution. The vertical
lines, however, were blurred together in the 1 and 2
pixel-wide groupings, with only the 3, 4, and 5 pixel-wide
lines individually discernable.

Fig. 6: The blurred 1-pixel vertical lines indicate poor horizontal resolution,

We checked the resolution with only red, only green, and only
blue enabled and found all three colors exhibited the same
poor resolution. This indicated a loss of horizontal resolution
affecting all three video channels, usually caused by decreased
high frequency response in the video amplifiers. This was a
problem we needed to repair before the monitor could be
returned to the customer.

m With the horizontal resolution problem, the Text
pattern was blurred, but as we adjusted the monitor focus
control, the display did go through a best focus point.This

10

indicated that the focus circuits were operating properly. No
Dperformance problems noted bere.

Next, we checked the multiscan switching circuits for proper
operation. We switched the CM2125 from 1152 x 870 (Recall
21),to 1024 x 768 (Recall 32), to 800 x 600 (Recall 30), and
then to 640 x 480 (Recall 7), watching for a properly sized
and centered display in each display mode across the moni-
tor’s range (or able to be adjusted for such). No performance
problems noted bere.

To complete the performance test, we tested the Energy

Star power management switching circuits by disabling first
the horizontal sync (Recall 95), then the vertical sync (Recall
94), then both horizontal and vertical sync. At each stage, we
watched for a lower power draw by the monitor, with the
lowest power draw being under 5 watts. No performance
problems noted here,

We had completed a performance test of the entire monitor
in under 5 minutes and had found that the monitor had poor
horizontal resolution, but all other circuits were performing
normally. This indicated that we should troubleshoot the video
amplifier circuits to find the reason for the decreased high
frequency amplification.

(M2125 Video Signal Substitution

To find the cause of decreased high frequency amplification,
we switched back to the Multiburst video pattern. We then
used the “divide and conquer” method of signal substitution
to localize the circuit causing the problem. We substituted
the known-good Multiburst signal at inputs of stages along
the video signal path to determine which stages were
operating properly, and which weren’t. Since the problem
affected all three colors, we simply chose one color signal
to lead us to the common problem.

Following the divide and conquer approach, we first
substi-tuted the CM2125 Multiburst signal Drive Output at
the green video amplifier circuit approximate midpoint, the
input of Q418 (Fig. 7). Switching the CM2125 video output
to green only, we noted a significant improvement in the
horizontal resolution. This meant that the last half of the
video circuit was working properly, and the problem was in
the first half of the video amplifier circuit, between the signal
substitution point and the video input. The suspect part of
the circuit included the video input buffer IC and the video
preamp transistors, Q405, Q411, and Q417.

We chose our second substitution to be the input of Q417,
the green video preamp.This time we noted no significant
improvement in the green horizontal resolution. This meant
the problem was the preamp stage. We repeated our test
with Q406 and Q405 in the red circuit to confirm similar
operation there.

Since it wasn’t likely that there were three defects affecting
the three preamp stages, we looked for a part common to all
stages which would be likely to cause poor frequency
response. We noticed that C431 (22uF/16 V) was a supply
voltage filter for the collector of all three preamp transistors,
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Fig. 7: Gateway video circuits with first substitution point highlighted in red.

and knew from experience that this could very easily
cause poor response if it wasn’t holding the supply voit-
age constant at high frequencies. When we tested C431,

horizontal resolution.This confirmed that the rfepair
was complete.

we found excessive ESR and only 2pF capacitance.
We replaced the capacitor, confident we had found
the problem.

If we had simply repaired the most serious problem
and hadn’t completely tested the monitor for other
problems, we would have sent a poorly performing

monitor back to the customer.The customer may or
may not have returned the monitor for its continued
poor video performance, but they certainly wouldn’t
have been as pleased with the repair as I'm sure

they were in this case. Complete performance testing
and efficient troubleshooting methods had made this
monitor repair a pleasant experience for both the
customer and the servicer.

CM2125 Horizontal Resolution
Performance Test

With the defective capacitor replaced, we reapplied power
to the monitor and repeated our original horizontal resolu-
tion performance test, with the Multiburst pattern supplied
to the monitor video input cable.The monochrome display
now showed sharply discernable vertical lines, even down
to the 1 pixel-wide grouping, indicating good horizontal
resolution. We switched the CM2125 video output to dis-
play only red, only green, and only blue Multiburst patterns,
and each of the color displays exhibited the same good

The HA2500 Horizontal Analyzer and CM2125
Computer Monitor Analyzer make a great team.
Call 1-800-SENCORE today for a non-obligation trial

and find out for yourself just how effective this team
is in solving those tough, multiple problem repairs. EX

One of the biggest Connectors Avaiiable For Sencore’s Computer Monitor Anabyzer/Generators
challen ges for computer Conngcior # Where Used CM125 | CM2125 | CM2250 |oSEBR0-
monitor servicers #1 (39B275) 15 pin 10 CGA v 4 v v
. . #2 (398280) 15 pin to EGA v v v v
is the many d'lsplay fon:nats' #3 (308281) 15 pin fo PGC v v v v
Sencore prov1des solutions #4A (30B274) 15 pin fo VGA, PS/2, SVGA, and XGA v v v v
that allow servicers to #6 (398300} 15 pin_to male BNC v v v v
connect to the many input #7 (398416} 15 pin 1o 18W3 Extension Cable % v v v
connector formats. ¥8 (398492} 15 pln {0 BNC {male) Apple-Mac v v v v
If you are having difﬁcu|ty #8F (39B493) 15 pln lo BNC {female) Apple-Mac v v v v
getting connected, 398377 DB15 ta DB15 Extansion Cable v v v v
CALL 1-800-SENCORE et comsr| """ v v|v]v
and ask how we can help. 306346 ECL Adapler | Converts digital (TTL) to ECL v v v

Above connectors require use of 398440 or 398560
when used with elther the CM2250 or CM2250-PC
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Call 1-800-SENCORE and ask how you can receive a
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* A special sync-locked signal substituter

* Anintegrated 2000 VDC and P-P meter

* Exclusive “Hook-Up"” adapters available for all
popular monitors

* Aninnovative performance testing generator

We guarantee
the CM2125 will improve
your bottom line.
Try it for 10 days, absolutely

FREE

and see how well it
out-performs your current
generator.
Give your Product Sales
Engineer a call.

3200 Sencore Drive ® Sioux Falls SD 57107
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Editor’s Letter

By Steve Wright

You Can’t Make Money

Sencore News Editor

In

The Consumer Electronics
Service Business...

seem to hear this sentiment

being expressed more and

more frequently. This greatly
CONCerns me as our success is
directly linked to your success.
With this in mind, let’s look at
several critical elements, each of
which plays an important role in
determining your profitability.

Efficiency

In today’s highly competitive
world, running your business effi-
ciently is more important then
ever before. Examine your day to
day business practices closely.
Make everything fair game and
involve your employees in the
process.

You might be pleasantly surprised
by the time and money saving sug-
gestions you receive. A change as
simple as locating your Service
Data library in an area where it’s
more accessible to technicians
could literally turn hundreds of
wasted hours into productive
hours.

Look closely at the benefits that
come with automation. Powerful
computers have never before been
as inexpensive as they are today.
Many Manufacturers make a
wealth of information available in
an electronic form — it’s not
uncommon today to find every-
thing from the owner’s manual to
the Service Data available on one
CD-ROM. Warranty claims can be
filed and tracked electronically.
You can take advantage of power-
ful business management
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software that helps you
efficiently manage every facet
of your business.

Tools

Equip your technicians with the
right tools. Provide them with
everything they need to efficiently
and quickly repair every product
you service. A modest investment
in the right test equipment will
reap significant financial rewards.

Training

Seek out and take advantage of
training opportunities provided by
the Manufacturer as well as third
parties. Utilize the multi-media
training resources now becoming
available on CD-ROM. Invest in
training — it pays.

Flexibility

Recognize the difference between
things you can and things you
cannot change. Live in reality, not
in the world of the way things
should be. For example, low retail
prices can be a constant source of
irritation because of the potential
for them to have a negative
impact on your business. Instead
of trying to make money servicing
the $109 VCR, focus on servicing
the $699 VCR.You’ll make more
money and experience much

less frustration.

Management

Manage your business, don‘t let it
manage you.Take the time to
develop your management skills.
Continue your education. Develop

a network of peers and regularly
discuss common issues and
solutions. Join and actively partici-
pate in an industry association
such as NESDA.

Rates

Know what your cost of doing
business is and keep it at a level
where you can charge a competi-
tive labor rate and still make a
decent profit. Estimate fees and
minimum charge policies can help
ensure that only those products
that will ultimately be repaired,
picked up and paid for are
accepted for service.

- L]
Diversify
Actively pursue servicing
opportunities in markets that are
less price sensitive. Opportunities
abound in the government,
commercial, industrial, education
and gaming markets for those
that seek them out.

Sencore is committed to the
success of your business. We
stand ready to support you with
our innovative test equipment,
training, business management
software and technical support.
One toll free call is all you need
to make. The opportunities

in the Consumer Electronics
Service Business are unlimited.
Let’s work and prosper

together. EX
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By Glen Kropuenske

Application Engineer
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Understanding Horizontal Driver Stages
In Multi-Frequency CRT Video Displays

Sixth In A Series Of Articles Covering Multi-Frequency

Horizontal Stage Analyzing

Horizontal output stage component and
problem symptoms are often related to
defects in the horizontal driver stage.Yet
the driver stage is seldom suspected, and
often shows a “near-normal” output wave-
form on a scope when it has a defect.

This article examines the typical circuit
configurations and operation of horizon-
tal driver stages found in today’s multi-
frequency computer monitors. It further
examines how multi-frequency monitors
alter the output of the horizontal driver
stage to optimize the operation of the
horizontal output transistor at different
frequency modes.

Earlier articles in this series examined
how the horizontal output stage in
computer monitors and other multi-
frequency video displays change
operating conditions to properly produce
high voltage and deflection as picture
resolution or modes change.

Horizontal Qutput Transistor
Types & Drive Requirements

To understand the horizontal driver stage
requires a good understanding of what
its output must do.The horizontal driver
stage must develop a drive signal that
alternately forward biases the horizontal
output transistor, and then reverse biases
the horizontal output transistor 30,000 to
75,000 times each second, depending on
the monitor’s resolution capabilities.

There are commonly two types of hori-
zontal output transistors used in today’s
multi-frequency video display monitors:
the conventional bipolar power transis-
tor, and the newer enhancement MOSFET
(metal oxide semiconductor field effect
transistor) type (see Fig. ). These transis-
tors have different input drive base or
gate requirements, therefore they have
different horizontal driver stage
requirements.

Bipolar MOSFET
Transistor Transistor
Fig. 1: Common horizontal output transistor
types in today’s multi-frequency video
displays.

The MOSFET power transistor is a volt-
age-controlled device. A voltage greater
than (about) four volts applied to the
gate of the transistor forward biases the
transistor on. When biased on, the resist-
ance of the channel between the drain
and source lead is one ohm or less, per-
mitting current flow from the drain to
the source. In a horizontal output stage,
the current path from the drain leads
through the flyback or coil winding to
the B+ voltage source (see Fig. 2). Since
the gate is electrically isolated from the
transistor’s conduction channel, no gate
current is required to switch the transis-
tor on or off. Therefore, the MOSFET
transistor is said to be a high input
impedance device.

Switching the MOSFET power transistor
off is as simple as applying a voltage near
zero volts to the gate lead with respect
to the source. With little voltage on the
gate, the channel resistance between the
source and drain is high and the transis-
tor acts as an open switch.

The use of MOSFET power transistors
for horizontal output transistors is still
limited. They are used most often among
high-voltage-only horizontal output stages
where conduction or drain current is
much less than combination or deflec-
tion horizontal output stages. MOSFET
drain-to-source breakdown voltage is lim-
ited to 800 or 1,000 volts, compared to
1,500 for bipolar transistors, requiring
unique circuit, flyback or coil design.

Sencore News 183

computer monitor analyzing




(\

The MOSFET has high input or gate capacitance which slows the
transistor’s ability to switch between on and off states at higher
frequencies, especially with high drain currents. For these reasons,
it is not uncommon to see MOSFET transistors in parallel to
divide the drain current.

A typical horizontal driver stage using a MOSFET horizontal
output transistor is shown in Fig. 2. The horizontal driver stage is
much simpler than those required by bipolar horizontal output
transistors. The driver stage generates a voltage that alternates
between zero volts and a voltage above five volts, typically 12
volts, as shown. The amplifier configuration consists of two transis-
tors in a complementary configuration. A horizontal square wave
signal, typically from a horizontal signal processor IC, is input

to the driver stage.The positive voltage of the input biases on the
top transistor, pulling its emitter to near 12 volts.The 12 volts is
applied to the gate of the MOSFET horizontal output transistot,
turning the transistor on.The low or near-zero voltage transition
of the input square wave turns on the bottom transistor, pulling
the gate of the MOSFET horizontal output transistor to

ground.

MOSFET Flyback
Transformer

E

B+
Volis

+V H.O.T. g
H
I D, C,
ry "y
Damper T —
i Retrace/Timing
iode Capacitor

Driver 2 h
Optional
Amp. Parallel
H.O.T.

Fig. 2: A MOSFET horizontal output transistor(s) and typical
horizontal driver stage.

You can usually troubleshoot this horizontal driver stage by
using an oscilloscope such as the Sencore SC3100 “AUTO
TRACKER”.To analyze the driver stage output, connect and
view the waveform at the gate of the MOSFET horizontal
output transistor. The horizontal driver stage output voltage
waveform should be alternating between approximately zero
and the driver stage’s power supply voltage, typically 12
volts. The input horizontal waveform to the driver stage
typically alternates near ground to approximately five volts.
Peak-to-peak measurements should reflect these voltage
changes. Low or missing voltage transitions indicate a
horizontal driver stage defect.

Understanding Base Current
Requirements For Bipolar Horizontal
Output Transistors
A bipolar horizontal output transistor is a current-controlled
device. When base current is produced by a forward bias

voltage greater than 0.6 volts to the base/emitter junction,
the bipolar transistor is turned on. When biased fully on, the
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collector-to-emitter resistance path through the transistor is
only a few ohms. In a horizontal output stage, the current
path from the transistor’s collector goes through the flyback
or coil winding to the B+ voltage source.The base/emitter
junction represents a very low impedance or load on the
horizontal driver stage output.

A bipolar transistor is reversed biased or turned off when
base current is stopped. Base current is stopped by applying
insufficient forward bias voltage or reverse bias voltage to
the base/emitter junction.The collector-to-emitter resistance
path through the transistor increases to a high resistance,
effectively opening the transistor, preventing emitter-to-col-
lector current.

As with any bipolar transistot, it is the base current that is
critical for normal operation. It is the horizontal driver stage
that outputs drive to produce that base current for a bipolar
horizontal output transistor. Base drive current must be suffi-
cient to produce the needed collector current and switch
the transistor between “on” and “off” conditions properly.

You may recall from previous articles in this series that the
collector current in a horizontal output transistor starts at a
low level and increases to a peak level because of the induc-
tance of the flyback or coil primary winding. It can be
reascned that the base current must be at a level that, when
multiplied by the transistor beta, allows the collector to

reach current peak conduction see fig. 3. An insufficient base
current or transistor beta may limit the transistor’s conduction
and collector current buildup or peak.

Just as important is reducing or stopping base current quick-
ly. This is necessary to switch the horizontal output transistor
quickly off from its full conduction or peak current point.
The brief time it takes to switch the transistor off results in
transistor power dissipation and heat. The heat results from a
diminishing current flow in the quickly increasing emitter

to collector resistance. Remember the transistor must be
switched off from full peak conduction 30,000 to 75,000
times each second.

To satisfy the collector current peak but maintain best hori-
zontal output transistor switching efficiency, the base drive
current is optimized by the design and components of the
horizontal driver stage. When designed and working proper-
ly, the driver stage produces a rising base drive current that
mirrors the rise of the collector current in the horizontal out-
put stage.The base drive current peak when multiplied by
the transistor beta produces the collector current peak
needed by the horizontal output stage.The base drive current
level is further optimized to permit the horizontal output
transistor to switch off quickly and operate within its power
dissipation rating.

Horizontal Driver Stage For A Bipolar
Horizontal Output Transistor

The horizontal driver stage used to drive a biopolar horizontal
output transistor, is commonly a discrete transistor amplifier
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stage. The amplifier stage consists of five main elements as
shown in Fig. 4. The basic driver stage includes: 1) transistor,
2) transformer, 3) primary resistor 4) RC network, and

5) primary filter capacitor.

6.7 mSec

15 kHz

Flyback or Coll
B+

Volis
(100v)

2 Amp Pook
15 kHz

Average | =.5 Amp

30 kHz

Flyback or Coll

T,
SRR,

B+
Volis
(100V)

30 kHz I!
1 Amp Peak

Avorage | = 25 Amp

I L

Fig. 3: Sufficient base drive current allows the needed collector current
peak with good transistor switching efficiency for minimal heat.

The driver transistor is a medium-power transistor that operates
with voltages from 10 to 100 volts. The transistor may be a
conventional bipolar or newer MOSFET type and operates as an
“on” or “off” switch. When driven “on” by the base or gate drive
signal, the transistor permits current flow in the driver
transformer primary. When driven “off” by the base or gate
drive signal, the current path is opened.

The driver transformer couples the output of the driver stage

to the horizontal output transistor and provides impedance
matching and current step-up to the H.O.T. A typical driver
transformer turns ratio is 30:1 from the primary to secondary.
This ratio matches the high impedance of the driver amplifier to
the low base/emitter junction impedance of the horizontal
output transistor. It further steps up the driver transformer
primary current to produce a much higher secondary H.O.T.
base current. The nature of the driver transformer output is ideal

V+
1
Primary | B+ Flyback
Current 1
Resistor |
A
1
, Driver
' Transformer
Primary [ ~---__ T St
Capacitor = A !
& e
L L]
' I
- el
Driver |

Transistor, #

RC
Network

Horiz Qutput

Horiz Drive

Fig. 4: Basic components of a horizontal driver stage and resulting base
currents in a bipolar horizontal output stage.
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for producing a rising base current and quickly changing to a
reverse voltage that switches the H.O.T. off.

(g)
A primary resistor is part of the current path with the driver 4
transistor and transformer primary. The resistor establishes the
level of driver transformer primary current along with the
power supply voltage to the driver stage. An increase or
decrease in the resistor value directly affects the primary
current and the driver stage’s output. Two resistors in parallel
are used in many chassis’.

A bypass filter capacitor connects from the voltage input side
of the driver transformer primary to ground. The filter capacitor
effectively increases the transformer primary current by
charging and discharging current through the transformer

primary.

An RC snubber network parallels the driver transistor from the
collector or drain to ground. The snubber network protects the
transistor from induced voltages. The snubber network has little
impact on the horizontal driver stage’s output current. In some
driver stages the RC snubber network is placed across the
driver transformer primary winding.

A horizontal signal applied to the base or gate of the horizontal
drive stage is needed for normal operation. The drive signal is
typically a square wave at the horizontal frequency. During a
portion of the input drive waveform, the driver transistor is
biased on and current flows through the transistor, driver
transformer primary, and primary resistor. The discharge action
of the bypass filter capacitor produces additional current in the
driver transformer primary. Current builds in the transformer
primary, producing an expanding magnetic field and induced
voltage in the secondary. The induced voltage produces
secondary current that depletes the horizontal output transistor
base of conduction carriers, switching the horizontal output
transistor off.

When the driver transistor is biased off by the remaining

portion of the horizontal drive input, current ceases in the driver
transistor. The magnetic field in the primary of the driver
transformer collapses, inducing voltage into the driver
transformer secondary to forward bias the base/emitter junction
of the horizontal output transistor. The driver stage and
transformer action produce an increasing secondary base current
in the horizontal output transistor. The base current increases to
a level that biases on the horizontal output transistor and
continues to increase to permit the buildup of collector

current for the horizontal output stage.

Changing Driver Stage Output Current In
A Multi-Frequency Monitor

Multifrequency CRT displays operate through a range of many

different horizontal frequencies. The horizontal driver stage

must produce the proper H.O.T. base current through the entire

horizontal frequency range. Monitors with a wide horizontal

operating range may change the horizontal driver stage to

increase or decrease the base drive current for the H.O.T. At B
lower operating resolutions or frequencies,the base current may /
be increased compared to higher operating frequencies.
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This is done because the H.O.T. has slightly different collector
current requirements, depending on the horizontal frequency.

At lower operating frequencies, the horizontal output transistor
conducts longer, reaching higher collector current peaks to pro-
duce the required high voltage and/or deflection. Therefore, a
higher level of base drive cutrent is required to reach the needed
collector current. A driver stage designed to supply sufficient
base drive curtrent for the highest operating frequency overdrives
the H.O.T., producing more than the required base current at
much lower operating frequencies. This results in a longer turn-
off time of the H.O.T,, causing added power dissipation and heat-
ing of the H.O.T. To optimize operation of the H.O.T and reduce
transistor heating, the driver stage may be switched between two
or more output drive current levels,

Two methods of switching the driver stage output current level to
the base of the H.O.T. are shown in Fig. 5.The first method
involves changing the level of primary current in the driver trans-
former.This can be done by changing the power supply voltage
applied to the horizontal driver stage or varying the value of the
primary resistor. Increasing the power supply voltage increases
the driver transformer’s primary current and the output base
drive current. Decreasing the power supply voltage to the driver
stage decreases the output base drive current.

The voltage to the horizontal driver stage can be selected or
varied using power supply regulating methods. A pass transistor
as shown in Fig. 5 outputs voltage at its emitter according to the
voltage established at its base. Switching converters similar

to those used by high voltage/deflection regulators may

also be used.

Varying the primary resistor value also changes the transformer
primary current.The resistance value can be changed by placing a
transistor in parallel with the primary resistor. By controlling the
transistor’s conductance, the resistor value can be changed to
increase or decrease the driver transformer’s primary current and
output current.

Driver Voltage Select
Input
Power Supply Volts

Volts In N 1

Primary
/J; Resistor

»|
Mode '
Drive - - H.O.T.
Control
4
H. Drive RC
Network
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A second method of changing the driver stage’s output drive
current is shown in Fig. 5B. Placing a resistor in series with the
base current path of the horizontal output transistor reduces the
base current to the required level. By switching in a lower value
resistor for lower horizontal frequencies, the base drive

current is boosted.The resistor can be switched in or out of the
base current path with a MOSFET switching transistor. The '
transistor is switched by a mode control output which senses
the horizontal operating frequency.

Understanding Horizontal Driver
Stage Symptoms

Defects in the horizontal driver stage used to drive bipolar
horizontal outputs result in many of the same symptoms caused
by defects in the horizontal output stage. Common symptoms
include a dead horizontal output stage, horizontal output
transistor overheating, abrupt horizontal output transistor
failures, and reduced high voltage and/or deflection.

The output of the horizontal driver stage is essential for normal
operation of the horizontal output transistor and output stage.
If the base drive current is missing, the horizontal output
transistor remains off and the horizontal output stage is
inactive. No high voltage and/or deflection is produced by

the horizontal output stage.

If the horizontal driver stage output or base drive current is
reduced from normal, the horizontal output transistor cannot
produce the required collector cutrent. The symptom
depends on the severity of the current decrease. If the base
current is reduced only slightly, little if any change in high
voltage and/or deflection may be seen.At some level of base
current reduction, the collector current peak is limited
causing the high voltage and/or deflection to decrease.

The flyback pulses at the collector or drain decrease from
normal, indicating a decrease in the fiyback and/or yoke
currents. Small reductions in base drive current do not

Driver
Input Volts

H.O.T.

R

On/Off
Input
On=Low Frequencies

Fig. 5: Two methods in multi-frequency monitors used to control the horizontal driver stage’s output drive current.
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significantly change the familiar voltage waveform seen on an
oscilloscope at the base of the horizontal output transistor.

A severe reduction in base drive current results in quick over
heating and failure of the horizontal output transistor.

The reverse bias drive voltage applied to the base of the
H.O.T. switches the H.O.T. off to stop collector current.
Switching off the H.O.T. as it reaches a current peak of sever-
al amps and base current of several hundred milliamps is not
simple.The base region of the transistor must be evacuated
of charged carriers before collector current ceases. Reduced
base drive current slows the transistor turn-off, leading to
increased H.O.T. power dissipation, heating, and premature
failure. This failure commonly occurs with reductions in the
driver stage’s base current long before decreases in the high
voltage or deflection occurs.

AMALYZER
AUTO-Z CAPACITOR-INOUCTOR

COMPONENT TYPE

Intermittents in the horizontal driver stage can be another
cause of horizontal output transistor failure. Intermittents
cause a fluctuation in the driver stage’s output base drive
current. These current changes cause abrupt current varia-
tions as the horizontal output transistor is driven on and off.
Combined with the high currents and voltages produced by
the horizontal output stage, the horizontal output transistor
is often damaged.

To learn how you can analyze the horizontal drive stage, read
the article “Use The HA2500 To Troubleshoot And Identify
Horizontal Driver Problems” starting on page 19 in this
Sencore News issue. EXI

v "dlelectrlc absorpotlon and ESR
E Analyzes mductors for opens shorts
f& and,value Mo

Give Us A Call At 1-800-SENCORE To Take Advantage
Of Special Pricing Available Through Oct. 15, 1998.
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Use the HA2500 To Troubleshoot And
Identify Horizontal Driver Problems

Exclusive HA2500 Horizontal Driver Test Detects
Weak or Intermittent H.0.T. Base Drive

The horizontal driver stage often causes
symptoms identical to horizontal output
stage symptoms.Yet the horizontal
driver stage is seldom suspected, and
often when it does have a defect, scope
waveforms and peak-to-peak measure-
ments at the base of the horizontal out-
put transistor appear normal.

Horizontal driver stage defects and
symptoms can be difficult to diagnose
for several reasons including:

1. Horizontal driver stage problems are
less suspected compared to horizontal
output stage defects.

2.Problem symptoms are the same as
horizontal output stage defects.

stors may run
hotter than normal and burn-out after
several minutes, hours, or days while
waveforms and horizontal output
stage functions appear normal.

The HA2500 Universal Horizontal
Analyzer’s Horiz. Driver Test is an exclu-
sive analyzing test designed to identify
horizontal driver stage defects. The
Horiz. Driver Test analyzes the output of
a horizontal driver stage designed to
produce base drive to a bipolar horizon-
tal output transistor. The test identifies
driver stages which are not producing
an adequate current drive for proper
operation of a bipolar type horizontal
output transistor. This article shows you
the exclusive nature of the HA2500’s
Horiz. Driver Tests and how to identify
and analyze horizontal driver stage
problems.

For a better understanding of horizontal
drive stages and symptoms, read the
article “Understanding Horizontal Driver
Stages In Multi-Frequency CRT Video
Displays” starting on page 14 in this
Sencore News issue.

DYNAMIC TESTS

VEN TE:
useumu.u.:. oz, gy ear
7.
“»

HEMEE. DR TERT
OR SUR DAIVE
(PRESS & HOLD FOR TEST 44 lhfwva

Fig. 1: The Horiz. Driver Test is a dynamic
test that measures the output drive current
capability of the horizontal driver stage.

How The HA2500’s Horiz.
Driver Test Works

The Horiz. Driver Test works by
simulating a low impedance base/emit-
ter horizontal output transistor junction
and measuring the drive current
produced in this low impedance by the
horizontal driver stage. In this manner,
the Horiz. Driver Test’s mA readout
quantifies how much base current the
horizontal drive stage is capable of
producing. This is the current drive to
the base of a bipolar horizontal output
transistor.

To accurately measure the driver stage’s
output current capability, the Horiz.
Driver Test simulates the base/emitter
junction of a bipolar horizontal output
transistor. The test uses a low barrier
schottky diode and small value resistor
(see Fig. 2).The polarity of the schottky
diode permits drive current output
produced by the driver stage to flow
through the resistor during the positive
cycle.This closely simulates how the
positive drive output cycle of the driver
stage produces base current in the hori-
zontal output transistor. The low for-
ward bias voltage of the schottky diode
permits a more sensitive current
measurement to better test the driver
stage’s output current drive capability.
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Current through the small value resistor produces a

voltage that is relative to the amount of potential output
drive current during the positive cycle. A metering

circuit measures the voltage and calculates the average posi-
tive conduction current. This current is the base

drive current that is available from the driver stage

to the horizontal output transistor.

+V

Protect / Switch
Yellow Inhibit
Test &
(opan) : Switch

T . !
N HON | wam | Drive

: Ty Current —> H

Meter To Display !

HA2500 Horiz, Driver Test

Chassis
Horiz Driver
Stage

Fig. 2: Block diagram of the HA2500 Horiz. Driver Test,

How To Perform The Horiz. Driver Test

Performing the Horiz. Driver Test requires that the
horizontal output transistor be removed or that the base
lead of the horizontal output transistor be opened. This per-
mits all the drive current from the driver stage to be routed
to the HA2500’s measurement circuit for accurate drive cur-
rent measurements. It further prevents any chance of dam-
aging the chassis horizontal output transistor.

Before performing the Horiz. Driver Test, remove AC
voltage to the chassis and unsolder the H.O.T. or open the
circuit path leading from the driver transformer to the base
of the horizontal output transistor. There is commonly a
jumper, small resistor, inductor and/or diode between the
transformer and H.O.T. base. Unsolder one lead of the
component(s) and lift from the circuit board to open the
circuit path to the base.

{WERSAL HORIZONTAL ANALYZER HA2500

“‘
SUBSTITUTE B+ SUPPLY
B ey
P SR L. )
S, N et

TR THATE

Mol

b b

B+
Input

JIE—

Base
Opened

Fig. 3: Dynamic Test Lead
connections for performing the
Horiz. Driver Test,

HORIZONTAL
OUTPUT STAGE
WITH BIPOLAR H.O.T.

The Horiz. Driver Test is performed using the Dynamic
Test Leads. Connect the blue test lead clip to the output
of the driver stage at the secondary side of the horizontal
driver transformer. This corresponds to the transformer
side of the opened path between the transformer and
base of the horizontal output transistor (see Fig. 3).
Connect the black test lead clip to the horizontal output
stage ground typically at the H.O.T’s emitter. Connect the
yellow test lead clip to the collector of the horizontal
output transistor.

When performing the Horiz. Driver Test, it is important
to connect to the circuit point equivalent to the base of
the horizontal output transistor. Resistors located
between the driver transformer and the base of the
H.O.T. impact the level of base drive current. Always
connect the blue clip of the Dynamic Tests Lead to the
base side of the resistor if it is unsoldered and lifted from
the circuit board.

The Horiz. Driver Test is an active test relying on the
chassis horizontal driver stage to produce an output.
With no drive output from the driver stage, the test
reads little or no mA drive current. To produce an
output, the horizontal driver stage must have a horizontal
drive input signal from the horizontal oscillator, a power
supply voltage, and be operational. To confirm the
horizontal driver stage is producing an output, apply AC
voltage to the chassis and perform the Base or Gate
Dynamic Tests. No horizontal drive is indicated by low
PPV readings and no frequency readout. Isolate the
cause of no drive output before performing the

Horiz. Driver Test.

TO PERFORM THE HORIZ. DRIVER TEST:

1.Remove AC voltage to the chassis
2.Unsolder the H.0.T. and remove or open the base circuit path
3.Connect the DYNAMIC TEST leads:
- Blue clip to driver transformer secondary
- Black clip to horizontal stage ground
- Yellow clip to collector
4.Set DYNAMIC TESTS switch to “Horiz. Driver Test”
5. Apply AC voltage to the chassis
6. Push & hold the Horiz.. Driver Test Or Sub Drive test button
7.Read the mA current drive
8. Compare reading to Typical mA Range chart (see the HA2500
Pull Chart or Chart 1 in this article)

When To Use The HA2500’s
Horiz. Driver Test

Use the HA2500 Horiz. Driver Test when the comput-
er monitor exhibits horizontal related symptoms.
Remember many horizontal driver stage problem
symptoms are the same as horizontal output stage
symptoms. If there is normal high voltage and/or
deflection, normal Collector DCV/uS/PPV Dynamic
Tests, and the bipolar horizontal output transistor is
not overheating, there is little reason to suspect the
horizontal driver stage or use the Horiz. Driver Test.
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You should suspect the horizontal driver stage and
perform the Horiz. Driver Tests when:

1. The original problem was a defective bipolar horizontal
output transistor and the HA2500’s Load Tests indicate

normal.

2. The horizontal output transistor was found defective or
repeatedly fails, but a replacement seems to restore
normal operation.

3. The horizontal output stage produces insufficient high
voltage and/or deflection (reduced collector PPV), but
the DCV seems normal.

4. The chassis seems to operate normally (Collector Or
Drain DCV/uS/PPV meter tests indicate normal) but the
horizontal output transistor gets too hot, often failing
within hours, days, or weeks of replacement.

5. The horizontal output transistor burns out or gets hot
when the chassis horizontal driver stage is used, but is
fine when using the HA2500’s Base Sub Drive.

6. The horizontal output stage produces insufficient high
voltage and/or deflection but the DCV to the horizontal
output stage is normal.

Interpreting The Horiz. Driver
Test mA Readout

The mA readout of the Horiz. Driver Test indicates the
level of output base drive current the chassis horizontal
driver stage can produce.The amount of output drive
current varies between chassis’ depending on the
amount of collector current which must be produced
by the horizontal output transistor. The base current
peak multiplied by the beta of the horizontal output
transistor must satisfy the peak buildup in the

H.O.T’s collector current.The buildup in collector
current is determined by the horizontal output stage.

The amount of driver stage output current is
determined by the driver stage’s power supply voltage,
power supply current limiting resistor, driver
transformer characteristics, and resistor between the
driver transformer and base of the H.O.T. It is also (in
part) affected by the gain of the driver transistor and its
base current.The driver stage components are
determined by designers to satisfy the current require-
ments of the H.O.T and the horizontal output stage.

HORIZONTAL QUTPUT TYPICAL HORIZ. DRIVER TEST
STAGE TYPE BASE mA RANGES
HV Only Horiz Low Typical
Output e e e e |
0 mA 125 150 600 mA
Defl, Only & 2 Typical
Combination |- Lowllymca|
Horiz. Qutputs. g 350 400 900 mA

Chart 1: Typical ranges of current expected during the Horiz. Driver Test.

Driver stages for bipolar HV-only horizontal output
stages typically produce base drive currents ranging
from 150 to 600 mA. Driver stages of combination -
HV/deflection output stages and deflection-only output
stages typically produce higher drive currents ranging
from 350 to 900 mA.
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Horiz. Driver Test mA readouts less than the typical
mA range shown in Chart 1 indicate a likely weak or
insufficient current drive for the horizontal output
transistor. Horiz. Driver Test mA readouts greater than
the typical range usually do not indicate a problem
unless driver stage components have been
improperly substituted. Improper substitution can
result in higher-than-normal driver output current
and contribute to horizontal output transistor failures.

Note Specific Chassis Horiz.
Driver Test Readings

Added benefits of the Horiz. Driver Test can be realized
by recording the normal mA level of a working chassis.
On chassis’ that switch output drive current levels,

be sure to select the monitor’s highest and lowest
operating frequencies or resolutions and record the
drive current readings.Then in the future, you can refer-
ence the normal mA drive current for that chassis when
confronted with horizontal problems. You can also
more accurately identify horizontal driver stage
problems that are beginning to weaken the drive
before they cause major problems.

Isolating Intermittent Horizontal
Drive Problems

Intermittent horizontal drive problems can be
frustrating as they often cause repeat H.O.T. failures

while you are attempting to troubleshoot the symptoms.

Also, the waveform observed on an oscilloscope at the
base of the H.O.T. may or may not change much, and
you cannot be sure if a change was caused by the
horizontal driver or horizontal output stage.

The HA2500’s Horiz. Driver Test readout helps you
quickly determine if the current output of the driver
stage is intermittent. Simply perform the Horiz. Driver
Test and monitor the current readout for a short period
of time. Watch the mA readout for any big fluctuations
or abrupt changes. A normal current drive output
changes the readout by only a few microamps. An inter-
mittent output drive current causes substantial changes
in the mA output.

To isolate intermittent drive problems, introduce vibra-
tion, heating, or cooling stimuli to the horizontal driver
stage and components while watching the mA readout.
After isolating and correcting intermittents, use the
Horiz. Driver Test to confirm a constant mA readout.
You'll soon discover that the Horiz. Driver Test prevents
damage of replacement horizontal output transistors.

To order or simply learn more about the HA2500’s
exclusive Horizontal Driver Test or other horizontal ana-
lyzing features, call 1-800-SENCORE today. EX
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Troubleshoot With The Chassis
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LOAD & WIRGEN TEYTE OYNAMIC TESTS BUNBTITUTE B+ SUPFLY . N
™

Everything you need to localize horizontal
and B+ supply defects in less time and more
profitably then ever before!

Today, video displays are used in more locations
then you might realize including: computers,

medical, security, design, airports, bowling alleys J .
and industrial applications. The power supplies troubleshoot with or without:

and deflection circuits used in these displays * A horizontal output transistor,
are more complex and challenging to service e A working B+ Supply
7

then ever. ;
* A schematic, or

With exclusive features such as: variable hori-  The chassis llplugged in”to AC
zontal frequency, direct display of test results,
and variable substitute B+ supply, the HA2500
is ready to service a wide array of products

efficiently and effectively.

Learn how the HA2500 will help you service hori-
zontal circuits. Sencore now has a NEW HA2500

and horizontal circuit training CD-ROM. Call your
Product Sales Engineer and ask how you can get

SENCORE yours today!
3200 Sencore Drive ¢ Sioux Falls, SD 57107

www.sencore.com * 605-339-0100 Ca" 1-800-SENCORE!




Training - the key to making money
in the service business.

Spend a week with Sencore...

TC100T Course topics include:

+ Switch mode power supply troubleshooting

+ Multi-sync/multi-scan horizontal deflection
circuit troubleshooting

+ Vertical deflection circuit troubleshooting

+ Computer monitor performance testing

+ Video, sync, and mode circuit
troubleshooting plus much more!

TC100T Schedule
+ September 14 - 18
« November 9-13

Sencore’s 1998 Hands-On
Computer Monitor
Troubleshooting Seminars

Offered at our facility in Sioux
Falls, SD, these seminars are
designed to give you the theory
and “hands-on” troubleshooting
knowledge needed to quickly
and conclusively repair computer
monitors from the input

connector to the CRT!

[ New’e

TC110T Course topics include:

+ Microprocessor and OSD troubleshooting

+ DPMS troubleshooting

+ Vertical deflection troubleshooting

*+ Dual stage horizontal deflection and HV
circuit troubleshooting

+ Digital service adjustments

+ Display geometry correction circuits

+ White balance and color analysis

TC110T Schedule
» October 12-16
+ December 14-18

Call 1-800-736-2673 for pricing
and additional details on this exclusive servicing course!
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By Paul Nies
CET
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Accurately Analyze And Safely Restore
Modern CRTs With The CR7000 o

Do you remember when the neck of a
CRT was as big around as your 2 year
old son’s arm and “instant on” meant
that voltage was applied to the CRT
filaments even when the television
was turned off? Those were the good
old days of CRT restorers and
rejuvenators. The old delta gun designs
allowed plenty of room for big
cathodes with thick coatings of
barium or thorium.

Many servicers made a good day’s pay
popping television CRTSs to remove
the layer of oxidation that built up on
the ever-warm cathode.

Fig. 1: Today’ electronic guns have gotten smaller
and are capable of producing better quality
pictures,

CRT testers and rejuvenators back
then didn’t need to be elaborate.

A simple bias voltage and current
meter confirmed if the CRT produced
nominal emission. The shorts test
often consisted of a light bulb, and
since the picture wasn’t all that great
in the first place (by today’s stan-
dards), a tracking test was seldom
necessary or provided.

Restoration was pretty basic too.
Since the large cathode surfaces held
plenty of extra emitting material,
restoration current could be heavy
and applied for long periods of

time. Often the restore current came

Fig. 2: Sizes of CRT's have changed dramatically over
the years from the old Delta gun style to today’s
newest in-line. The smaller in-line gun produces
much better convergence.

simply from a filament transformer

low voltage winding. Current limiting
provided by a light bulb in series with

the winding and the cathode.To

restore a CRT, you’d simply select

which cathode to restore, push the

restore button and watch while the

restore current turn the selected cath-

ode cherry red. If one gun needed =
restoration, most service technicians % >“
would restore the other two guns just

to be safe. In fact, many Service

Centers would routinely clean the

CRT guns whenever a television chas-

sis came in for repair.

CRTs have changed a lot over the
years in both design and application.
Refinements include higher bias volt-
ages, improved focus methods, in-line
gun structure and smaller neck diame-
ters, giving today’s CRTs exceptional
picture quality and resolution. Nearly
1/2 of today’s new CRTs are used in
computer monitors, where they
commonly offer resolutions of over
1.3 million picture elements.

All these changes in CRT design, how-

ever, have not altered the basic

operation of a CRT - a hot cathode

still emits electrons which are focused

into a thin beam that strikes a

phosphor screen. Today’s CRT

cathodes still become contaminated

and suffer emission loss like their

ancestors did. But the emission level )
and current ratios between guns has \.J)
never been more critical to picture

quality than in today’s CRTs. A dozen

years ago a 20% decrease in a CRT
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clectron gun’s performance had little or no perceivable
affect on the displayed picture. Perhaps the picture was a
bit darker, and the viewer needed to turn up the bright-
(\ ness a bit, but the colors still looked the same and the

picture detail or resolution wasn’t affected. However, a
similar change in an electron gun’s output in a modern
high performance CRT will result in an unacceptable
change in the picture’s brightness, contrast, or focus.

While they may not become contaminated as often or as
badly as the cathodes in yesterday’s “instant on” chassis,
the cathodes in today’s CRTs still become oxidized.

But, todays CRT cathodes cannot tolerate anywhere
close to the same amount of restore currents that older
CRTs could.

What do these changes mean to you? It means that if you
are using a CRT tester/restorer other than the CR7000
you are probably inaccurately testing today’s CRTs and
risk damaging every one you restore.

Accurate Tests

In order to properly test a CRT, a CRT tester must:
*Check for leakage between elements within the same
electron gun, and for leakage between different
electron guns
sClosely duplicate the circuit’s bias voltages for accurate
test results
«Dynamically test the full range of conduction from black
(cutoff) to white to detect contrast problems
S eCompare the full emission range of each gun relative to the
( ) other two guns to detect color tracking problems
' eAccurately measure current levels and compare them to
the CRT manufacturer’s specifications to correctly identify
emission-related focus, contrast, brightness and
smearing problems.

Let’s take a closer look at each of these to see why the
CR7000 is the only CRT tester that accurately tests mod-
ern high performance CRTS.

(E3 I 5 B () TN ESTEY During the H-K and G1 shorts
tests the CR7000 functions as a sensitive ohmmeter. It
measures inter-element and inter-gun leakage current
paths that can cause bias problems and displays the
results in a bar graph display. The bar graph for each gun
indicates the severity of the short or leakage path. All
three bar graphs are displayed simultaneously so you
know immediately if a gun has inter-element leakage.

CRT Bias Range and Cutoff Test PSR iRv4iildi
an electron gun just begins to conduct is called cutoff.
This small amount of current corresponds to black video.
At the opposite end of a gun’s conduction is full emis-
sion, or white video level. The only way to determine the
condition of a CRT'is to test its cutoff and full emission
currents under manufacturer’s specified operating
conditions. The CR7000 provides bias voltages in 16 volt
steps from -20 to -180 volts and variable G2 voltage up to
600 volts. These voltages properly test all CRTs at

.b. manufacturer’s specifications.

Fig. 3 shows a typical manufacturer’s cuttoff design chart
that specifies the combination of bias (G1) and G2 volt-
ages that should produce cutoff current (black video
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Fig. 3 - The conduction of a CRT changes with applied bias.

level) in a good CRT. Any combination of bias and G2
voltage that produces current within the shaded area is
good. If more G2 voltage than specified is needed to
produce cutoff current, the electron gun is bad and will
have a contrast problem, as indicated by a bad CR7000
cutoff test.

Most of today’s high-performance CRT’s operate at a
high negative bias (typically -100 volts to -132 volts) and
corresponding high G2 voltage (400-600 volts). This
produces a very fine, tightly focused electron beam,
resulting in a very high resolution picture.

Most CRT testers provide a maximum negative bias of
just -68 volts. As you can see on the cutoff chart, this
bias voltage tests a CRT at the low end of its operating
range, well below the normal chassis operating bias.
These testers incorrectly identify cutoff related contrast
problems, and cannot pinpoint emission-related focus
problems.The CR7000 is the only CRT tester that accu-
rately simulates manufacturers bias conditions to pin-
point these CRT failures.

L0re) (T NP Ta ST EES Bl In order to produce proper col-
ors and a proper gray scale, all three electron guns must
produce similar amounts of beam current with the same
applied bias and G2 voltages. All CRT manufacturers
specify the maximum difference in G2 voltage that is
needed to produced cutoff (black video) between the
weakest and strongest guns. The CR7000 tests for this
ratio of 1.25:1. A “bad” Lo Tracking indication indicates
that one of the guns requires over 25% more G2 voltage
to reach cutoff current than the other two guns. A CRT
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that has this condition can not be set for color balance
correctly at low luminance levels.

CRT manufacturers also specify how the three guns of a
color CRT track each other at full emission. Here
manufacturers specify that the maximum difference in
currents must be less than 1.55:1. If one gun produces
less than 55% of the current produced by the strongest
gun, you will not be able to adjust the CRT setup con-
trols properly and the picture will have poor gray scale
tracking and color balance at high luminance levels.

The CR7000 is the only CRT tester that provides both a
Lo and Hi Tracking test to thoroughly test gun tracking
across the entire video range.

L1 ST €TeToTd VA LET BRI [Qll For many years CRT testers
simply fixed a point on a current meter scale and
marked the current greater than this point “good
emission” and currents lower than this point “bad emis-
sion”. Some CRT testers used 300 uA as this dividing
line, while others used 500 uA.This fixed Good/Bad
point worked as long as CRTs used a -52 volt or -68

volt bias. However most CRTs today use a much higher
negative bias. A CRT tester that uses a fixed Good/Bad
emission scale will not find CRT guns that have marginal
emission. In fact, these testers may call a CRT “Good”
even if the emission has dropped to 10% or less of nor-
mal current! Here’s why you need a CRT tester that uses
a sliding Good/Bad emission scale.

( Guinft nal W

~

RED or B&W GUN

GUN
THACKING

LTS
[Tam- 1 B ] 38 .

GREEN GUN
GOGR

L 3
BLUE GUN aan

\&:.: {] ] L 1] w '!~'.'- " " "w j
Fig. 4: The CR7000 provides an exclusive sliding Good/Bad scale

The maximum emission current (Ik,.) produced by a
CRT varies directly with the amount of negative bias
(Vcutoff) applied to the CRT, according to the formula
Ik, = Veutoffl.5. This relationship is summarized in
Fig. 5 for various CRT bias voltages. As you can see, the
higher the operating bias, the more current a gun
produces. All CRT manufacturers use a table very similar
to this to determine if a new CRT is good or bad.

To understand why a sliding Good/Bad emission scale is
necessary, consider a CRT that operates at - 84 volts bias.
At this bias, each gun will produce at least 2,310 pA of
beam current at full emission as fig. 5 indicates. As the
tube ages or the cathode becomes contaminated, the
CRT’s emission drops and the picture it produces
becomes noticeably poorer. When the emission has
dropped to about 50-60% of normal the picture is no
longer useable. (How far the emission can drop before
the picture is adversely affected varies somewhat with
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Bias Ik max CR7000

Voltage (“new” emission) “Good/Bad”

268 pA
648 pA
1125 pA
1682 pA
2310 pA
3000 pA
3748 pA
4550 pA
5401 pA
6301 pA
7245 pA

Fig. 5: The emission current produced by a CRT gun corresponds to its cut-off
voltage. The CR7000's Good/Bad dividing line represents 50% of “new”
emission current.

with CRT type and application. Some high resolution
displays develop poor focus when the emission drops to
75%, while some television CRTs produce a weak, but
acceptable picture with as little as 40% of normal
emission). At 50% of normal output, this CRT still
produces 1155 pA of current - well beyond the 300 or
500 pA Good/Bad point on most CRT testers. The
emission in this CRT has to drop off over 85% before
most CRT testers call the CRT bad. To make matters still
worse, consider what happens with a CRT that operates
at -100,-116 or -132 volt bias!

The CR7000’s Good/Bad scale changes with the CRT bias
voltage to accurately test electron gun emission. As fig-
ure 5 shows, the CR7000’s emission test good/bad divid-
ing line is always 50% of the normal “new” emission. In
addition, the CR7000’s emission scale is linear so that you
can accurately determine how much current each gun is
producing. This allows you to determine if a focus
problem could be the result of decreased emission and
accurately determine if a weak or poor contrast picture
is caused by low emission.

Safe, Effective Restoration

Chances are very good that if you restore one of today’s
CRTs with an old CRT restorer you will destroy the CRT.
There several reasons why older restorers won't do the
job today.

The electron gun structures in today’s CRTs are much
smaller and the elements much closer together than old-
style delta and early in-line types. Heavy restore currents
quickly warp these elements, causing them to short or
misalign when they cool. Because the cathodes are small-
er, they contain less surface area and less reserve emit-
ting material. Even moderate restore currents can quickly
strip these delicate cathodes of their

emitting material.
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Many of the CRTs you test and restore today are used in
computer monitors. Computer monitor CRTs have
somewhat different failure conditions than television
CRTs. Television CRTs more often develop poor color
tracking and contrast problems, while computer
monitor CRTs fail due to low brightness or poor focus.

The biggest reason for this is that a computer monitor
CRT is almost always fully conducting, whereas a
television CRT continually changes from minimal to
full conduction. Take a look at the closest operating
computer. Chances are that the monitor is producing a
nearly all white raster, except for some gray borders and
black text. To produce this image, the entire cathode’s
surface is producing elections almost all the time, as
illustrated in figure Ga.

Electron

Beam

(N yiim_~Increased
Op(;’rling ! EI: ii Virtual [: ::{Il!: WifBaam Current

Aperlure i

Emittin
Materia

Cathode

{c)

Bad Cathode/High Bias Bad Cathode/Low Bias

Fig. 6: (a) Only a small portion of the cathode emits electrons when high Gl
Bias closes the virtual aperture; (b) Reducing the Bias results in more beam
current because more of the cathode’s surface emits electrodes; () A CRT
with worn cathode center area (c) still produces good light output at fow
bias; (d) but cuts off far too soon at higher biases.

Now, take a look at a television picture. The scene is
continually varying in color and luminance levels.
Seldom is the picture all white or is one color fully
saturated. To produce this image, only a small portion of
the cathodes continually conduct as the bias opens and
closes the virtual aperture to mach the picture scene, as
illustrated in figure 6. This operation allows part of the
cathode’s surface to become oxidized over a period of
time, lowering emission and causing a dark picture.
Because the center of the cathode is always conducting,
it wears more quickly than the outer edges. This leads
to poor contrast and low level luminance tracking.

A computer monitor CRT fails differently. Because the
entire cathode surface is continually emitting electrons,
there is little chance for oxidation to build up anywhere
on the cathode’s surface. This also means that the
cathode surface wears more evenly, making contrast and
low luminance tracking less of a problem. Additionally,
since computer monitors usually display a mostly white
image, all three cathodes tend to wear equally.
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To effectively restore today’s CRTs, the CR7000 was
designed with six levels of progressive restoration.
These levels are based on extensive field use and feed-
back from our customers. The best way to use these
restoration levels is to start low and step up as needed.
Of course you should never restore a CRT unless the
CR7000’s tests indicate that the CRT has a problem,
and you should always re-test the CRT after every
restoration attempt.

T2 1 his restore function closely duplicates
the process that manufacturers use to initially activate

a new cathode. This is the lowest restore level provided
by any CRT restorer. It produces restore current of 1
mA, which is very near the normal “white” emission
level of the CRT gun, and poses little threat to the

gun. Many CRTs are successfully restored with one
application of Re-activate.

=0 The CR7000 provides four levels of restore
current: Lo, Normal, High and Extended. These levels
differ in the amount and duration of restore current
applied to the CRT. Use Lo Restoration if the Re-Activate
function fails to return the CRT to acceptable operation.
The Restore functions are effective for bringing fresh
emitting material to the cathode’s surface by effectively
removing old emitting material and contamination from
the cathode’s surface. The amount of restore current
and duration needed to restore a cathode varies. The
CR7000’s four progressive Restore functions provide the
necessary current, while minimizing unnecessary strain
on the CRT. The lowest level of restoration provided by
other CRT restorers is about equal to the CR7000’s High
restoration level. These restorers will destroy today’s
CRTs before you have a chance to stop.

SN Yaes i1 il CRTs sometimes develop a short

between either the cathode and G1, or between G1
and G2. Most shorts are small pieces of material that
wedge between the elements. This material may be
fragments from one of the elements, but are usually
flakes of oxidation from the cathode’s surface.
Occasionally, a short is the result of the elements
physically touching.

The CR7000’s Remove G1 short function provides a safe
and effective way of removing most of these shorts. In
the Remove G1 Shorts function, the filament voltage is
removed to protect the delicate cathode. (The CR7000
waits 20 seconds to insure that the filaments are
cooled). Then, a capacitor is discharged through the
short and a current limiting resistor. This capacitor
discharge safely removes most shorts.

STl Rejuvenation is by far the most aggres-
sive form of restoration provided by the CR7000. When
used on a cathode that is capable of producing emission
or Restore current, it can almost instantly stripe the
emitting material from the cathode’s surface. Yet, surpris-
ingly Rejuv is the main restoration method offered by
some CRT restorers. Rejuv should only be used on CRTs
that have extremely contaminated cathodes where the
oxidation layer prevents restore current in any of the
other Restore functions.

Call 1-800-SENCORE for more information today! EX

27




28

| Accurately Test All CRTs!

Easily Test And Restore CRTs With The Most
Complete Tests Available For Added Profit & Security

w The CR7000 now has full dynamic range to test older CRTs
and the new ones

w Full bias ranges with a sliding “good/bad” scale

= Exclusive “Lo Level” and “High Level” emission tracking

w Detects all gun element shorts or leakage

The new CR7000 is the latest in state-of-the-art CRT
analyzers. It incorporates a new sliding Good/Bad scale,
simultaneous 3 gun display, enhanced bias ranges,
. exclusive “High” and “Low Level’ tracking,

and new socket design for easier use.
} All combined to make the new CR7000 the most
~ accurate, safest, and easiest to use CRT tester available.

i, T We’ll Prove It!
Compare the new CR7000 to your current CRT tester.

=] — p N (@@ o0 | =8 Call 1-800-SENCORE for a Risk-Free 10 day trial,

| Using the Exclusive Sencore
“Snoop Loop” And The
VG93 VCR Analyzer You Will
Be Able To:

*Quickly determine
if the heads are
good or bad.

- See if the rotary
transformer is
. coupling the FM
Can Save = -' .' video signal.
*700! = i -Isolate defects to
CGall For . S / the video preamps
Details! S and head switcher.
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SENCORE VARIABLE ISOLATION TRANSFORWER & T
SAFETY ANALYZER el
- POWERITE ! -

WER
ACVOLTS P
1SOLATED QUTPUT CURREITAONER

AC YOLTS VOLTAGE

HOTTO HOTTO
SAFETY GND NEUTRAL

= Safety Leakage Test = Recommended by * Required by law in
* 0-4 amps variable every manufacturer many states
= 0-140 VAC * Adjustable current trip = 1 year limited warranty

Here is what °11,700 from
this one test might buy from
Sencore!

SENCORE

he PR570 is a real money maker. The “POWERITE II”

will pay for itself in 60 days or less as you check all
TVs, VCRs, stereos, etc. for leakage and attach the safety
certified label to the chassis. Many servicers charge just
*3.00 for leakage testing every repair, put this money in a
separate fund, and update their entire service center with
new test equipment.

Example:

3 technicians, 5 repairs per day, ‘3 for safety leakage test=

*45 a day x 5 days per week =*225 per week x 52 =

*11,700 per year!

You cannot lose, so call today and try it out for 30 days -
and see the difference it makes to your profits.

Limited Time Only
- Receive A FREE DM500
Multimeter With Every

) PR570 Purchase!
—— (Valid through October 15, 1998)




By Rich Sproessig
Field Support Engineer
Sencore Electronics
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Improve Your Productivity By
Using The SC3100 “Auto Tracker”™

Oscilloscopes have been improved and
enhanced in may ways over the years.
Through advances in technology, mod-
ern oscilloscopes offer improved trigger-
ing, wider bandwidths and convenient
automated features.The days of counting
every graticule and doing manual math
calculations on a calculator are, for the
most part, gone. Many oscilloscopes
now have an autosetup feature and cur-
sors that allow you to find the frequency
or peak to peak voltage of a waveform.
Most of these oscilloscopes also have a
digital readout on the CRT that displays
measurement results. While these
features are nice they all have problems
and limitations.

What problems come with digital
readings derived from the CRT circuits?

o Attenuators must be in “CAL” position

* |nput coupling must be in the “DG”
position to measure DGV, resulting in
added steps

» Measurement accuracy is limited

« Waveform must be visible and locked
before a reading can be obtained

e User must manually select the
measurement channel after selecting a
measurement function.

o Measurement functions usually apply
to only the selected channel

» Measurements made with cursors
increase interpretation and
parallax errors

e Measurement cursors may not follow
trace position or size changes

Other problems reported by Sencore
customers who use cursor scopes

e Menus may cause the CRT to appear
very busy (2 traces, 2 VOLTS/DIV set-
tings, timebase setting, input coupling
setting, measurement reading)

e Menus may produce holes in the trace
due to on-screen display information

= Confusion due to menus and
sub-menus (each button controls
numerous functions)

e Sync circuits cause measuring errors
on video waveforms (color burst)

= |nput voltage range is insufficient to
analyze the TV horizontal output
transistor collector pulse

» Trace goes out of sync easily

All these problems can cost a technician
valuable time and ultimately money. The

SC3100 was designed to overcome these
problems and save those lost dollars.

are- et == ———= i er=—x=lll

Fig 1: A typical Auto Setup display

Why The SC3100 Is More
Efficient Than Conventional
Cursor Oscilloscopes

The SC3100 has an exclusive feature
called autotracking. Autotracking
enables a technician to simply touch a
test point with the probe and get a
locked waveform without having to
reach up and turn any controls. How is
that possible? The SC3100 will actually
track the signal, digitally adjust the time-
base and vertical attentuator, and lock in
the waveform on the display. Sounds
easy doesn’t it? Imagine being able to
concentrate only on the IC you're trying
to get a reading from and never have to
reach over and move your controls
around. Not only does this save a lot of
time but it also prevents any accidental
probe slippage from occurring that
could short out expensive components.
The second major difference between
the SC3100 and its competitors are the
separate digital meters and display.

Conventional oscilloscopes derive their
readings from the CRT and display them
on the CRT.This greatly limits the
accuracy of the measurement.The
SC3100 processes its DCV, PPV, FREQ,
ACV, and DBM readings through separate
digital circuits then displays the results

on a separate LCD readout. This gives the

SC3100 the accuracy of a DVM or
frequency counter and still permits the
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display of a bright, clean waveform on the CRT. It’s like
having several pieces of equipment in one box! Best of all,
these readings are all taken with only one probe connec-
tion. This allows the technician to connect to a test point
and see the DC voltage and the waveform at the same
time, saving valuable time and eliminating the frustration of
having to always reach for another test lead. EX

Simplify your
troubleshooting today!
If you could use a faster and
more accurate way to analyze waveforms.

Give Sencore a call today and
ask about the SC3100.

crt analyzing
T

AUTO TRACKER
CAUTOMATIC 100MH: WAVEFORM & CIRCUTT ANALYZER

Fig. 2: Separate digital circuitry allows the SC3100 to be the most
accurate waveform analyzer on the market today.

3661

Owners...
Trade-In
Trade-Up
To The
SG3100
And
We Will
Give You

*200

For Your
3661!

This Offer Expires
Oct. 15, 1998.
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Sencore Has The Computer Monitor Ser

The Easy-To-Use,
Programmable, Portable RGB
Generator That Satisfies Your
Computer Monitor Testing

Needs!

B RGB video generator for bench
and field computer monitor
troubleshooting and testing

W A fully programmable scan frequency
and pixel resolution RGB video
generator

- Video bandwidth to 125 MHz and
2048 X 2048 pixel resolution

— Compatible with TTL, analog, and
ECL video types

— 100 monitor setup memory locations
(43 preprogrammed)

M A complete set of troubleshooting and
performance testing video patterns

W Easy-to-use, portable, lightweight,
and compact for all your field and
bench testing needs

# Hook-up adapters available for all
popular monitor types

Completely Test And
Troubleshoot High Resolution
And Multi-Scan Computer
Monitors From The Input

Connector To The CRT!

B A complete, easy-to-use, high resolu-
tion computer monitor analyzer

B A fully programmable scan frequency
and pixel resolution RGB generator

— bandwidth to 125 MHz and 2048 x
2048 pixels

— compatible with TTL, analog, and
ECL video types

- 70 monitor setup memory locations
(43 preprogrammed)

B Special sync-locked signal substitutor
for pinpointing monitor problems

8 Innovative pattern generator

M Patented “ringer” and HV multiplier
tester that finds defective:

W [ntegrated 2,000 volt DCV and PPV
meter eliminates the need for a DVM

M Hook-up adapters available

The Only Complete System For
Troubleshooting, Testing, And
Aligning High Bandwidth
Computer Monitors From The
Input To The CRT (Including
Color Output Analysis) For
Servicing Security And Growth
For Years To Come!

M Fully programmable scan and pixel
generator:

- Video bandwidth to 250 MHz

— Pixel resolution to 2048 x 2048

— Scan freq. to 250 kHz and 250 Hz

- Adjustable blanking times, color lev-
els, signal level, and aspect ratio

M Exclusive “Process Generator”™ for
entering interactive guided alignment

M Integrated Auto “ColorPro II”™
Color Analyzer to give you the con-
fidence every monitor you service
is operating to the manufacturer’s
standards

B Complete analyzing system:

- Data storage disc for saving and
loading formats, alignments, and
testing procedures

- Keyboard interface for easy entering
of alignments and procedures

- DDC1 and DDC2B compatible

— Expandable for future accessories

SENCORE
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ulti-Featured
"Plug & Play" Video Signal
Generator For Testing And
Aligning High-End Displays
(Up To 250 MHz), With
Complete Color Analysis At A

Fraction Of The Cost!

M A fully programmable RGB high
bandwidth video generator

M Easy to use Windows® GUI, com-
patible with Plug-n-Play®

B NTSC, PAL, Analog, TTL, and ECL
video outputs

W Superior output protection

W Exclusive “Process Generator”™ for
entering interactive alignments

 DDC2B and DDCI (VESA)
compatible

B DPMS (VESA) automated testing

M Includes Auto “ColorPro I1"™ Color
Analyzer for fast, accurate chro-
maticity measurements over a wide
range of luminance

B A complete set of video test patterns
to help identify monitor defects

The Only PC-Based Color
Analyzer To Give You Fast,
Accurate Chromaticity &
Luminance Measurements On

All CRTs, For A Lot Less
Green Than You Would Expect!

B Easy-to-use Windows™ GUI, giving
you four options for displaying your
measured data, a CIE Chromaticity
Diagram, large CIE coordinates,
RGB Levels, and the Auto “ColorPro
I1” control window

B Sync-locked measurements - auto-
matically reads/displays the refresh
rate

M Industry standard measurement units
and display modes

B Programmable reference data — may
be entered and stored by the user

vicing Solution For Your Service Center

The Only Portable Color
Analyzer That Allows You To
Confidently Measure White
Balance On All CRTs Offering
The Specifications And
Features Necessary To Make It

“The Complete Solution!”

B Compact (hand-held) portable white
balance testing and alignment

Bl Simple to use, menu-driven features
B Fast, accurate chromaticity
measurements over a wide range

of luminance on all CRTs,

M Industry standard measurement
units and display modes

M Sync-locked measurements, no
external sync needed

M Bright, easy-to-read LED screen
helps reduce strain on your eyes

B No-drift color probe with calibration
traceable to NIST standards

M Pre-loaded with the most common
CIE Chromaticity references

B Long-use rechargeable batteries

B Built-in user-selectable energy saver
to conserve battery power

M High dollar performance at an
affordable price

“Total Service Solutions™
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"Total Service

Solutions" Catalog |

Sencore introduces their new
“Total Service Solutions” Catalog
featuring over 10 new and |
exclusive products never before
seen by the service industry.
Sencore’s new “Total Service
Solutions” 68-page catalog
contains solutions to modern
servicing challenges. 5

(Call 1-800-SENCORE @ ;
lloday And Get Your '
7, (atalog!
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Is are valid S\EG: October 1, 1998! £

1&2«%:83 =—L—H.—w= Instruments: ZMS\.-

SC301 150 MHz Scope & Component Analyzer
* Auto-setup for quick and easy waveform measurements
* On-screen cursors for critical waveform parameters
¢ Ten memory recall locations for quick setup

¢ Combined Component Analyzer for “power-off”
component testing

PS400 DC Power Supply 30V, 3A
PS401 DC Power Supply 18V, 5A
PS402 Triple Output DC Power Supply

¢ Constant voltage or current supplies
¢ Low ripple

» Digital readout adjustment of voltage or
current output

DM500 Multimeter

DM501 True RMS Multimeter
* Measures ohms, current and voltage
including true RMS
» Beep Guard™ for meter input protection
* Water resistant
¢ Audible continuity and diode test
® Rugged heavy-duty nonﬂ:_&o:

Computer Monitor mm_.ss=m Packages:

Basic Troubleshooting Package
Fall Special $7,055

CM2125 Computer Monitor Analyzer
e Programmable 125 MHz RGB generator
PR570 Variable AC Supply
e Variable AC Supply and Isolation Transformer
CP290 “Auto ColorPro” Color Analyzer
¢ Color Analyzer for White Balance Adjustments

|Ja|-llll.n||-

R

SAVE!

=%

High-Resolution Monitor Troubleshooting Package
Fall Special $8,995

CM2250 Computer Monitor Analyzer

e Programmable 250 MHz RGB generator

PR570 Variable AC Supply

* Variable Isolated AC Power Supply

TC100CD Computer Monitor Training CD-ROM

* Interactive computer monitor service course on

PC-Based High Resolution Monitor
Troubleshooting Package
Fall Special $7,795

CM2250-PC Monitor Analyzer
® PC based programmable RGB generator
PR570 Variable AC Supply
e Variable Isolated AC Power Supply
TC100CD Computer Monitor Training CD-ROM
e Interactive computer monitor service course on

CD-ROM

SAVE!




VGI1 Universal Video Generator
e All channel TV-RF generator

e All channel MTS Stereo/SAP

* Y/C, composite video and line

outputs

TVA92 TV Video Analyzer
* Exclusive “TV OFF” testing
¢ Dynamic horiz. circuit tests
e Exclusive vertical yoke test
¢ Universal signal substitutor

Television Servicing Instrument Package:

SC3100 “AUTO TRACKER”
Waveform/Circuit Analyzer

¢ Auto-Tracking digital display
* Integrated circuit measurements
* Autoranged timebase & attenuators

SAVE!

15

PR570 “POWERITE II” Variable
AC Supply

* Digitally accurate 0-140 VAC
¢ Adjustable current trip
* Monitor voltage and current

Switch Mode Power Supply Service Package:

LC103 “ReZolver” In-Circuit PSLG6O0 Universal Power Supply

Capacitor/Inductor Analyzer Load
* Pinpoint bad components e Isolate defect to supply or load
o MMWMWHM out-of-circuit analyzing L G

i * Anal ly from 4-200
* Automatic “GOOD/BAD’ <omm§m S

o Test SCRs/Triacs with accessory

VC93 All-Format VCR Analyzer
¢ Dynamic head substitution

* Automatic servo analyzer

* Exclusive servo bias supply

* Standard video & audio outputs

Technical Training Specials:

Unit SAVE
TC100CD $35
Computer Monitor Training CD-ROM

TC100 $35
Computer Monitor Troubleshooting Self-Study Guide

TT400 $200
“Hands-On” Switch Mode Power Supply Course

TC100T $105
4 1/2 Day “Hands-On” Computer Monitor Course

TC110T $105

Advanced 4 1/2 Day “Hands-On” Computer Monitor Course

“Total Service Solutions”

Sencore introduces their new Full Line
Catalog. This catalog features over 10
new products and 68 pages of exclu-
sive analyzing instruments designed
specifically for the service industry
and to help you make a better profit.

For your FREE catalog
call 1-800-SENCORE, today!

VCR/Camcorder Servicing Bench:

Call 1-800-SENCORE, Today!

Specials valid through October 1, 1998!

¢ Patented safety leakage test

SAVE!
PR570 “POWERITE 11” Variable — > —
AC Supply m II
¢ Digitally accurate 0-140 VAC W o
* Adjustable current trip ..W sﬂ.u R = f...nU —\

* Monitor voltage and current
e Patented safety leakage test

CVA94 “Video Tracker” Waveform

VR940 Video Reference (light box)
Monitor/ Vectorscope Analyzer

¢ Industry standard light source

¢ Self-contained 2,000 lux output
* Complete set of charts
¢ Compact and portable

e Digital waveform measurements
* Digital vectorscope measurements
» Special tests to localize defects

Individual Product Fall Specia

Unit SAVE
CM125 $200
“Pix Pak"™ Computer Monitor Signal Generator

CP288 $200
Auto “ColorPro 1"

CP290 $200
“ColorPro” Hand-Held Color Analyzer

HA2500 $200
Universal Horizontal Analyzer

LC102 $500
“"AUTO-Z"™ Automatic Capacitor/Inductor Analyzer

SC3100 $100
“AUTO TRACKER"™ Automatic 100MHz Waveform & Circuit Analyzer
CR7000 $100
“BEAM-RITE"™ CRT Analyzer And Restorer

LC103 $200
“ReZolver"™ In-Circuit Capacitor/Inductor Analyzer

PSL60 $45

Universal Power Supply Load

Business
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Subscription Renewal Time!

It is time to renew your FREE subscription to the Sencore News. We are changing to meet the needs of today's technology, and the Sencore
News is changing to provide you with the information you need.

Our pledge to you:

1. More new technology technical articles
2. More articles demonstrating how to use
Sencore instruments

™ g
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Séncore News SubSscription nmlms_mwm.__ Form

] Please continue my subscription to the Sencore News.

[ would like to see articles on the following:

I understand the Sencore News is mailed FREE to Sencore
instrument owners and qualified servicers. Please complete
the information below to continue your FREE subscription!

{

] Please add me to Sencore’s Electronic Mailing

List. e-mail address:

Please send me information on the
following Sencore instruments:

I plan to purchase the following instruments in
months:

[ Please stop my subscription.

Call 1-800-SENCORE(736-2673)

6845¢c

Name

Business

Address

City

Province Postal Code
Phone ( )

Best time to call O AM. O PM.

3. More business building ideas
4. More of the stuff you need to keep your
business profitable

To ensure your FREE
subscription is not
interrupted - please
complete and return the

attached card to Sencore
by Octaober 1, 1998.

SENCORE
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It is time to renew your FREE subscription to the Sencore News. We are changing to meet the needs of today's technology, and the Sencore
News is changing to provide you with the information you need.

Our pledge to you:
1. More new technology technical articles 3. More business building ideas
2. More articles demonstrating how to use 4. More of the stuff you need to keep your
Sencore instruments business profitable
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VGI1 Universal Video Generator
* All channel TV-RF generator

o All channel MTS Stereo/SAP

* Y/C, composite video and line

outputs

LC103 “ReZolver” In-Circuit PSL60 Universal Power Supply PR570 “POWERITE II” Variable .
Capacitor/Inductor Analyzer Load AC Supply m l ==
* Pinpoint bad components e Isolate defect to supply or load * Digitally accurate 0-140 VAC W

in-circuit o . * Simulate different loads * Adjustable current trip == T A.nu — \
. Ooav_ﬁ.m wﬁ-o -circuit w:m_ﬁ_sm * Analyze any supply from 4-200 ¢ Monitor voltage and current w T oo W~ -
~ Al LS volts * Patented safety leakage test 5 5 - -
* Test SCRs/Triacs with accessory i ¢ © / 2
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Television Servicing Instrument Package: %M

TVA92 TV Video Analyzer
* Exclusive “TV OFE” testing
* Dynamic horiz. circuit tests
¢ Exclusive vertical yoke test
* Universal signal substitutor

SC3100 “AUTO TRACKER”
Waveform/Circuit Analyzer

* Auto-Tracking digital display
* Integrated circuit measurements
* Autoranged timebase & attenuators

Switch Mode Power Supply Service Package:

VCR/Camcorder Servicing Bench:

VC93 All-Format VCR Analyzer
® Dynamic head substitution

* Automatic servo analyzer

e Exclusive servo bias supply

* Standard video & audio outputs

CVA94 "“Video Tracker” Waveform

Monitor/ Vectorscope Analyzer
¢ Digital waveform measurements

¢ Digital vectorscope measurements

® Special tests to localize defects

Individual Product Fall Specials

SAVE!

PR570 “POWERITE I1” Variable
AC Supply

* Digitally accurate 0-140 VAC
¢ Adjustable current trip

¢ Monitor voltage and current
¢ Patented safety leakage test

VR940 Video Reference (light box)
Industry standard light source
Self-contained 2,000 lux output
Complete set of charts
Compact and portable

° 0.LT8 e R
Technical Training Specials: Unit SAVE
. CM125 200
Unit SAVE “Pix Pak”™ Computer Monitor Signal Generator 3
TC100CD $35
Computer Monitor Training CD-ROM M_WVN_.MWO%HO 1 $200
TC100 $35
Computer Monitor Troubleshooting Self-Study Guide mw_wnwmu: Hand-Held Color Analyzer $200
TT400 $200
“Hands-On” Switch Mode Power Supply Course Wwww_,wmhumﬂiNoai Analyzer %NOO
TC100T $105 LC102 500
4 1/2 Day “Hands-On" Computer Monitor Course “AUTO-Z"™ Automatic Capacitor/Inductor Analyzer $
TC110T $105
Advanced 4 1/2 Day “Hands-On” Computer Monitor Course Wm.% m.w,o_ew.i Automatic 100MHz Waveform & Circuit Analyzer y
CR7000 $100
“BEAM-RITE"™ CRT Analyzer And Restorer
LC103 $200
“ReZolver”™ In-Circuit Capacitor/Inductor Analyzer
PSL60 $45
Universal Power Supply Load

Call 1-800-SENCORE, Today!

Specials valid through October 1, 1998!

“Total Service Solutions”

Sencore introduces their new Full Line
Catalog. This catalog features over 10
new products and 68 pages of exclu-
sive analyzing instruments designed
specifically for the service industry
and to help you make a better profit.
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For your FREE catalog
call 1-800-SENCORE, today!






